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Summary 

Climate change is widely acknowledged to be one of the most difficult challenges facing us, 
both in terms of the action needed to limit it and the ways in which we will have to adapt to 
its effects. This report examines an aspect of the latter problem: what action will be 
necessary to adapt to changes in flooding and water availability caused by climate change? 

Following the floods in recent years, a great deal of attention has been paid to future flood 
risk; for example, the Office of Science and Technology has produced an invaluable study 
of the way flood risk may change in the long term. There are a number of steps that the 
Government must take to reduce future flood risk. Perhaps the most important is careful 
consideration of flood risk when planning new developments. Where possible, building on 
the flood plain should be avoided. Those developments that are built on the flood plain 
should be designed to be as resilient as possible to flooding, by, for example, the use of 
sustainable urban drainage systems and the inclusion of areas such as parks that can 
contain floodwater. An area of particular concern is that of sewer flooding: existing systems 
need upgrading and new systems must be built to cope with higher storm flows.  

So far, the Government appears to have paid less attention to the problem of water 
shortages due to drier summers—yet many of the areas where large new developments 
are planned are also areas where little water is available. Society needs to manage its 
demand for water. The Government should consider alternative water pricing 
mechanisms that relate costs more directly to the amount used. Equally, in its review of 
building regulations, it should ensure that new houses are much more water efficient 
than the current stock. Water companies must also do more to reduce leakage.  
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1 Introduction 

Background to the inquiry 

1. The way climate change will affect water policy in the UK is a topical issue. Climate 
change models predict that the United Kingdom will experience wetter winters and drier 
summers in the years ahead. There will also be more frequent extreme weather events such 
as severe storms. The Chief Scientific Adviser’s Foresight programme conducted a study 
examining how flood risk might change over the next 100 years as a result of these changes. 
In addition the water industry regulator is in the process of setting price limits for the 
period 2005–10. These developments prompted us to examine how Defra is preparing for 
the impacts of climate change in two related policy areas: water supply and flooding. The 
terms of reference for the inquiry were: 

The Committee will conduct an inquiry into the likely implications of climate 
change for water policy in England. In particular, it will consider:  

 whether existing water supplies are adequate, and what additional sources of 
water might be needed 

 what will be the impact on resource management (and particularly the need for 
changes in irrigation and water conservation for agriculture) 

 the implications for flood management, investment in mitigation measures, 
and for wider policy such as planning, and  

 ways in which the impact of changes in water availability on biodiversity can be 
minimised. 

2. We invited written evidence and received 27 memoranda. We took oral evidence in 
April and May 2004 from: the Institution of Civil Engineers; Water UK; the Association of 
British Insurers; the Broadland Agricultural Water Abstractors Group; Professor Sir David 
King, Chief Scientific Adviser to HM Government and Head of the Office of Science and 
Technology; the Environment Agency; and Elliot Morley MP, Minister for Environment 
and Agri-Environment, Department for Environment, Food and Rural Affairs. We are 
most grateful to all our witnesses, whose evidence has been of a very high quality. In the 
body of this report, we have summarised the main arguments as we see them and drawn 
our own conclusions. For more detailed discussion of the material we cover, readers are 
directed to the memoranda and oral evidence. 

3. In this report, we examine one aspect of the way we will need to adapt to a changed 
climate. In addition, later this year, we will begin an inquiry into the Government’s policies 
on addressing greenhouse gas emissions and limiting the degree of climate change to 
which we will be subjected.1 

 
1 See Efra Committee Press Notice 64, 17 June 2004 
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4. Our inquiry focussed on two aspects of managing future flood risk: flood defences for 
existing and new developments and careful planning of new developments. 

5. Some degree of climate change is inevitable. However, concerted global action to 
reduce greenhouse gas emissions could curb climate change and limit the consequent 
increased flood risk. It is imperative that the Government continues to put every effort 
into achieving global action to address the causes of climate change. 

How will climate change affect the United Kingdom? 

6. The Met Office’s Hadley Centre has produced a model of the way in which the global 
climate is expected to respond to changes in greenhouse gas emissions.2 The results of this 
large-scale model were modified to arrive at climate change scenarios for the United 
Kingdom. The model predicts that, under the highest emissions scenario, rainfall over 
southern England will be reduced by more than 50% in summer by the 2080s. Conversely, 
for winter, it predicts that rainfall over most of England will increase by 25% or more and 
that the frequency of intense rainfall events will “at least double” in most of the United 
Kingdom, leading to greater risk of flood.3 

Uncertainty in climate predictions 

7. There is a great deal of uncertainty in the climate change scenarios for the United 
Kingdom. This arises in part because no one knows how the volume of greenhouse gas 
emissions will change. For example, the Foresight study on future flooding examined how 
flood risk might change under four scenarios with varying emissions and social and 
economic conditions. The magnitude of the risks was very different under each scenario, 
although it was greater than present risk under all four.  

8. Furthermore, uncertainty is inherent in the climate models themselves. Limited 
numbers of real world observations in oceans and of the atmosphere, and factors such as a 
lack of supercomputing power mean that the models cannot completely represent even our 
current understanding of the climate. However, there is clear and unambiguous evidence 
that climate change in the form of rising temperatures and more extreme weather patterns 
is already occurring. 

9. The Met Office is developing ways of measuring the probability of different levels of 
change, which will be of great value. In the meantime, any planning that takes account of 
climate change must be flexible enough to deal with considerable uncertainty. We strongly 
support the world class climate research being conducted by the Met Office and many 
other organisations and individuals in the United Kingdom. It is clear that a great deal 
of further research is necessary and we urge the Government to support such work. We 
recommend that, in addition to scientific publications, the Government and climate 
change scientists publish regular reports that aim to further public understanding of 
climate change and its impacts. 

 
2 Ev 114, para 2.1 
3 Evs 114-115, paras 2.2–2.3 
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2 Water availability 

10. Climate change scenarios suggest that, because of drier summers, less water will be 
available, at least at certain times of the year. As well as the possibility of restricted supply, it 
is likely that water demand will increase. The Government-funded Climate Change 
Demand for Water project (CCDeW) predicts that the increase in national demand will be 
modest over the short term, but that some regions such as East Anglia will experience 
greater increases.4 The Institution of Civil Engineers told us that the project may have 
underestimated the change in summer demand as people would make more use of their 
gardens and therefore demand for watering plants and lawns and filling pools would 
increase.5 The problem will be accentuated in areas where low rainfall and high population 
increase coincide, such as the south-east of England.  

11. CCDeW predicted that industrial demand will increase more than domestic demand.6 
Agricultural demand for water for irrigation is increasing even without taking climate 
change into account. CCDeW forecast that climate change would increase irrigation water 
demand by 20% by the 2020s and by 30% by the 2050s, in addition to the current 2–3% 
annual increase.7 

12. Over the long term, it is possible that society’s demand for water could exceed the 
amount available and we may have to adjust our lifestyles, industry and agriculture to new 
conditions. In the interim, we are faced with the problem of knowing neither what those 
conditions will be nor when they will start to take effect, and yet having to make decisions 
now about developments that will still be in place in many years’ time. 

13. There is a pressing need for wider public understanding of the way that climate 
change may affect water use. We recommend that water companies, Government and 
the Environment Agency take the lead in raising awareness about the value of water 
and the potential for water scarcity if it is not managed wisely. The current price review 
round offers a good opportunity to inform the public about these issues. 

14. In some parts of the country, water is already a scarce resource in summer. As the 
climate changes, pressures on water resources will increase. There are two ways to solve 
this problem: reduce the amount of water we use; and increase the amount available, 
particularly by storing winter rainfall. 

Reducing the amount of water we use 

Reducing household water consumption 

15. Household water use can be reduced by changing consumer behaviour through 
education, pricing and by more water-efficient design of buildings and appliances. 

 
4 Ev 90, para 2.7 
5 Ev 3, para 2.6 
6 Ev 90, para 2.7 
7 Ev 128, para 4 
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16. There does not yet seem to be a widespread perception that water is a valuable resource 
to be used carefully. Some witnesses have suggested that this could change as people 
become more aware of climate change and the impacts it has on water. Water companies 
and the Environment Agency both said that public education is a vital first step towards 
more sustainable water use and that they already inform the public and their customers 
about the need to use water wisely and ways of conserving water.8 

17. The Environment Agency suggested that more widespread water metering could help 
to alert domestic consumers to the value of water and help to manage water use, saying that 
metering “has a proven track record in reducing demand”.9 The Environment Minister has 
said that increasing the use of metering is the most sustainable way to manage water. 
Under the Water Act 2003, water companies can apply to the Secretary of State for powers 
to increase metering in their area, but so far none has done so.10 

18. Water companies did not take the view that metering was necessarily a cost-effective 
way of reducing demand. Water UK told us that the cost of installing meters in individual 
households made metering an expensive way of generating spare water resources.11 Severn 
Trent Water said that although it anticipated reaching “70 or 80 per cent meter penetration 
over the next 10 to 15 years”, that would not overcome the problems presented by climate 
change.12 

19. There are concerns that increasing water metering and relying on market pricing 
mechanisms could mean that water would become prohibitively expensive for poorer 
people. The Environment Minister responded to these concerns by saying that the 
Government is setting up a group to consider water affordability and that it should be 
possible to design variable charging such that everyone could afford enough water to meet 
their basic needs, but use above a certain threshold would cost more.13  

20. The present system of charging people for water on the basis of the old rateable 
value of the property they live in is outdated. Over time, we must move towards more 
rational use of water: linking the cost to the amount used is an important step towards 
this goal. At the same time, it is important that everyone is able to afford enough water 
to meet their basic needs. The Government should produce a report evaluating 
alternative water pricing mechanisms that relate the costs of usage more directly to the 
consumer. A cost-benefit study of metering should form part of the report. At the same 
time, the Government should consider carefully the impact of such proposals in order 
to protect vulnerable people from water poverty.  

21. The way that buildings and appliances are designed can also help householders to 
reduce their water consumption. The Government has taken some steps towards 
addressing this issue. Some parts of the Building Regulations are currently under review. 
Phil Hope, the Parliamentary Under Secretary of State with responsibility for building 

 
8 Qq78, 102 
9 Q313 
10 HC Deb, 24 June 2004, col 1444 
11 Q78 
12 Q92 
13 Q361 
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regulations, said that the Government had set a national water savings target of 25–30%, 
although actual savings were likely to vary between regions. The Government expects to 
launch a public consultation on Part G of the Building Regulations, which deals with water, 
early in 2005.14 The Green Landlord scheme introduced in the 2004 Budget provides tax 
incentives for landlords who install energy and water efficient equipment in their 
buildings.  

22. The Environment Minister told us that, although his Department had been involved in 
changing building regulations to require greater water efficiency, it could do more to 
promote and subsidise water saving devices.15 One way of reducing the demand for mains 
water is to make greater use of rainwater and ‘grey water’—water that has already been 
used for washing or bathing. For example, water from baths, showers or hand-basins could 
be reclaimed and used for flushing toilets.16 Some of this has already been incorporated in 
sustainable housing projects, such as BedZed, around the country.17 We recommend that, 
with the Office of the Deputy Prime Minister, Defra develop specific proposals to 
develop and promote products and services that increase household water efficiency. In 
particular, we recommend that the Government examine ways, including the role of 
local authority powers, of facilitating the use of rainwater and grey water for non-
potable purposes. 

Planning 

23. The size of the population and number of households in a given area is an important 
determinant of whether that area is likely to experience water shortages. It is unfortunate 
that two of the areas where the greatest expansion in house-building is planned—South-
East England and East Anglia—are two of the areas where water resources are already 
under the greatest pressure. The Environment Agency expressed some concern about the 
water supply to some of the new housing developments, and said that “the availability of 
water resource should be a material issue in the planning system which it currently is 
not”.18 Housing developments built now will be in place for up to 100 years: it would be 
foolish to plan them in the future without an eye to their future water security. 
Planning guidance to local authorities should require that water availability be taken 
into consideration. We recommend that building regulations require greater water 
efficiency and that the Government consider ways to encourage manufacturers of 
domestic water-using appliances to develop more water efficient designs. 

Reducing agricultural water demand 

24. Farmers and horticulturalists who wish to irrigate their crops using water taken from 
rivers, lakes or groundwater need an abstraction licence. Licences are issued by the 
Environment Agency, which sets conditions intended to protect the environment, such as 
the volume of water that can be abstracted. The Agency’s policy is now to set a time limit 

 
14 Office of the Deputy Prime Minister: Housing, Planning, Local Government and the Regions Committee, Minutes of 

Evidence taken on 10 March 2004, Building Regulations, HC 432-I, Session 2003–04 
15 Qq360-361 
16 http://www.dti.gov.uk/construction/news/conmon/oct01/con12.htm 
17 http://www.bedzed.org.uk/ 
18 Q318. The ODMP Committee considered this issue in its Eighth Report of Session 2002–03, Planning for sustainable 

housing and communities: sustainable communities in the South East, HC 77-I 
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on the licences so that the abstraction conditions can be changed to reflect changes in 
climate.19 

25. The availability and cost of abstraction licences and the conditions applied to them 
should mean that demand for water for agricultural use can be controlled. However, we 
took evidence from East Anglian farmers who said that the current irrigation regime was 
largely determined by the supermarkets who bought the crops. They felt that agriculture 
was ‘last in line’ for water, after domestic use, industrial use and the maintenance of flows 
to protect biodiversity and the environment. They said that they had already minimised 
their water use by introducing modern irrigation methods such as trickle irrigation in the 
place of spray irrigation and irrigating only where and when necessary, rather than at a 
fixed rate. In the longer term, farmers may switch to different crops that are better suited to 
the new climate. 

Reducing industrial water demand 

26. Industries that use a lot of water told us that the cost of water was already sufficient 
incentive to use it as efficiently as possible.20 There are also tax incentives for companies to 
install water saving devices such as flow meters, leak detectors and low-flush toilets. The 
Government’s Envirowise scheme lists the products that qualify for tax breaks and offers 
free advice to companies on how to make their water use more cost-effective. 

Reducing leakage 

27. Water companies and the Institution of Civil Engineers (ICE) argued that, although 
leakage reduction was important, leakage had already largely been reduced to the 
‘economic level’, where further reductions would be more expensive than finding the 
equivalent amount of water from other sources.21 However, the Environment Agency told 
us that better control of leakage could save a large volume of water and gave the example of 
the Thames area, where the amount of water lost through leakage could supply five million 
people.22 Water companies need to do more to reduce leakage. We are particularly 
disappointed with Thames Water’s leakage record and would expect it to improve 
before the next price review. The first step all companies should take is to make best use 
of existing resources. 

Increasing the amount of water available 

28. Water companies, ICE and farmers argued that, notwithstanding efforts to increase 
efficiency and manage demand, new water resources would be necessary in any case and all 
the more so in the light of climate change. They argued that, as more rain was expected to 
fall in winter, this excess could be stored in reservoirs for summer use. Indeed, a number of 
companies are considering reservoirs in their business plans in the current price review.23 

 
19 Ev 74, paras 3.2-3.3 
20 Ev 104, para 9 
21 Q3 
22 Q313 
23 Q11 
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29. ICE told us that new large reservoirs should not be seen as necessarily damaging to the 
environment and that many had become important sites for wildlife and recreation.24 
Defra and the NFU told us that on-farm winter storage reservoirs could often serve a 
number of neighbouring farms and could reduce the need for summer abstraction, which 
would make it easier to maintain sufficiently high water levels in rivers and streams to 
protect ecosystems and wildlife.25 

30. Environmental groups and the Environment Agency took the view that building new 
reservoirs or enlarging existing ones should be considered only once demand management 
and leakage had been addressed.26 Nevertheless, the Agency emphasised that it was not 
opposed to new reservoirs in principle. In fact, it said that some new reservoirs would 
certainly be necessary—although not just because of climate change—and that it had 
recommended that some water companies should examine the potential for building new 
or enlarged reservoirs within their catchments.27 

31. Reservoirs are expensive and take many years to go through the planning process. If 
new ones are needed to meet future demand, then planning for them needs to start soon. 
ICE told us that some water companies had included reservoirs in their draft business 
plans in the current water price review round, although the details were not yet public.28 
Reservoirs should not be seen as an alternative to demand management measures. 
Nevertheless, it seems likely that some new capacity will be necessary. Water 
companies, the Environment Agency and environmental groups should engage in an 
open and frank discussion of the environmental and economic consequences of 
providing greater reservoir capacity.  

 

3 Flooding 

32. Wetter winters and more frequent episodes of extreme rainfall will lead to more 
frequent and perhaps more severe flooding. During our inquiry, we were told about two 
types of flooding: coastal and fluvial flooding, which is relatively well understood; and 
urban and sewer flooding, which is less so. 

The Foresight report 

33. Our examination of the impact of climate change on flooding was informed by the 
Office of Science and Technology’s Foresight report on flood and coastal defence.29 The 
Foresight report used various economic and climate scenarios to explore changes in flood 
risk up to 2080. The report found that, although the extent of risk varied with the scenario 
used, in all cases risk increased and flash flooding in cities, with consequent sewer overflow, 

 
24 Ev 4, section 2.8; Q22 
25 Ev 120, para 14; Q360 
26 Q313 
27 Q312 
28 Q11 
29 www.foresight.gov.uk/fcd.html 
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was identified as a particular problem.30 There is some concern that, in some areas, the 
limits of sewer capacity are already being reached and that sewers will need to be upgraded 
to be able to cope with storms and sudden flood conditions. 

34. We warmly welcome the Foresight report’s approach to examining long term flood 
risk and congratulate those involved on their work. It is now up to the Government to 
take this work forward and ensure that it is well prepared for the increased flood risk 
that climate change is likely to bring about. We recommend that the Government 
publish a white paper that offers a candid assessment of the implications of the 
Foresight report for flood protection and planning. It should contain a clear statement 
of the Government’s strategy for dealing with increased flood risk and of the resources 
needed to implement that strategy. Defra should ensure that the scenarios on which the 
Foresight report is based are updated periodically. 

Flood defences 

35. Under each scenario, it appears likely that spending on hard flood defences, such as sea 
walls and embankments, will have to increase. In part this will be because of the need to 
maintain and upgrade existing flood defences, such as the Thames barrier. Witnesses also 
outlined the potential for ‘soft’ flood defences such as wetlands, coastal salt marshes and, in 
some places, the managed retreat of the coastline.31 

36. Overall, though, there seemed to be a consensus that flood defence was relatively well 
understood. The difficulties came in making the economic trade-offs between building 
defences and suffering flood damage. The Environment Agency pointed out that it was not 
possible to build defences for every community at risk. It said that more open recognition 
of this fact would allow those affected to decide whether to accept a higher level of risk and 
to consider what other options, such as temporary defences, were available to them. The 
Agency’s comments echoed those made by our predecessor committee, the Agriculture 
Committee , in its 1998 report on flood and coastal defence.32 

37. The Foresight report on future flooding has alerted us to the possible magnitude of 
future flood risk. In its response to this Report, the Government should tell us how and 
when it will decide what further flood protection is needed. It should also tell us how it 
is preparing for the upgrading and eventual replacement of the Thames barrier. 

New developments 

38. The planning and design of new developments raised more questions than the 
construction of flood defences. It appears that new developments are planned with the 
main objective of creating a certain number of new homes and, as with water supply, the 
implications for flood risk are a subsidiary issue. However, it is at the planning stage that 
most can be done to minimise flood risk and to minimise the damage that flooding will do. 

39. The first and most important step is deciding where new developments are to be built. 
Although many of our largest cities, including London, are already built on flood plains, 

 
30 Q237 
31 Evs 112-113, paras 4-7; Evs 140-141, paras 6.3, 7.3-7.4; Q297 
32 Agriculture Committee, Sixth Report of Session 1997–98, Flood and Coastal Defence, HC 707-I, para 9 
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our witnesses agreed that new developments should avoid areas of high flood risk. The 
Environment Agency argued that some developments such as vulnerable households and 
facilities should never be on the flood plain.33 The guidance to local authorities on this 
matter appears to be weak: the Environment Agency, which has responsibilities for flood 
defence, is not a statutory consultee for flood risk.34 

40. If some new housing must be built on flood plains, planners can ensure that there are 
areas within the development, such as parks, that will hold floodwater if drainage systems 
are overwhelmed. The planning stage should also be an opportunity to ensure that the 
drainage and sewerage systems will rarely be overwhelmed because they are designed with 
climate change and the likely increased risk of flooding in mind. In this, we echo the 
conclusions reached by our predecessor committee, the Environment, Transport and the 
Regions Committee, in their report on development on the flood plain.35 

41. For those properties at high risk, there are ways of increasing their resilience to flood 
damage. For example, the electricity supply can be brought in from above and the ground 
floor furniture and flooring can be made from less easily damaged materials. 

42. Planning policy is crucial in determining the flood risk that communities will face in 
the future. Planning policy guidance should take account of the likely future flood risk 
as well as present-day risk. The Environment Agency should now be a statutory 
consultee for flood risk assessments. Any new developments that are built in flood-
prone areas should be designed to be as resilient to the effects of flooding as possible. 

43. Sewer flooding is particularly hazardous and distressing for those affected. The 
Government, water companies and the regulators should work together to ensure that 
the risk of sewer flooding is minimised, both for new and existing developments. For 
new developments, sewers should be designed to cope with the likely future volume of 
flow. For existing developments, water companies should upgrade existing sewers 
where possible and Ofwat should include the expense of doing so in the price limits it 
sets. The Government should encourage the use of sustainable drainage systems to 
reduce the pressure on sewers during periods of high rainfall. 

Insurance 

44. At present, flood cover is included as a standard feature of household insurance 
policies. The increase in flooding expected to result from climate change will have a large 
impact on insurance: in a recent report, the Association of British Insurers estimated that 
claims could triple. This has given rise to fears that companies may refuse to insure some 
properties, or that some householders will be unable to afford to insure their homes against 
flood. 

45. The Association of British Insurers told us that the insurance industry has worked with 
the Government to agree a Statement of Principles which sets out the industry’s intention 

 
33 Q299. Occupants of low-cost housing may find it particularly difficult to afford flood insurance and the costs of 

repairing their homes in the event of flood. 
34 Ev 76, para 4.7 
35 Environment, Transport and the Regions Committee, Second Report of Session 2000–01, Development on, or affecting, 

the flood plain, HC 64 
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to continue to offer flood insurance for as many domestic customers as possible, provided 
that the Government takes steps to manage flood risk. It said: 

Flood cover will be available as a standard feature of household and small business 
policies—for properties already protected to the Government’s minimum indicative 
standard of 1.3% annual probability of flooding. Insurers cannot guarantee to 
maintain cover for properties that are less well-protected, but will examine the risks 
on a case-by-case basis, and use their best efforts to continue to provide cover.36  

46. We welcome the insurance industry’s Statement of Principles on flood cover. 
However, we are concerned that some areas may become uninsurable should flood risk 
increase as the result of climate change. We recommend that the Government identify 
which areas will face the greatest problems in getting insurance. The Government 
should then explore alternative ways in which people in these areas can manage their 
flood risk. 

 

4 The water price review system 

47. A recurring theme in our inquiry was the difficulty of planning for the effects of climate 
change, when the magnitude and timing of that change are still uncertain and the action 
needed is likely to be long-term and often expensive. There is a particular problem for 
water companies in that the price review system is based on a five year cycle: many of our 
witnesses argued that this does not facilitate long-term planning. Ofwat, the Government, 
the environmental regulators and the water companies should together devise a way to 
plan adequately for long term expenditure, such as that required in the light of climate 
change. We are surprised that, with very few exceptions, Ofwat has not begun to allow 
companies to include the cost of managing the impacts of climate change in the current 
price review. 

48. A second issue, which was also raised in our inquiries into the EU water framework 
directive and the current price review, is who should pay for environmental improvements 
to the aquatic environment and for protection from environmental hazards. Water 
customers should not necessarily have to meet the costs of mitigating the impact of 
climate change on water resources. For example, where a certain level of water flow is 
needed to protect freshwater ecosystems in an area, there is an argument for meeting 
the cost of doing so through central Government expenditure rather than through 
water bills. 

 

 
36 Ev 33, para 8 
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5 Government planning for climate 
change 

49. The problem of planning now for an uncertain future risk faces Government even 
more keenly than it faces the water companies. Any new defences or other measures are 
likely to be expensive and will need to be paid for over many years, but governments find it 
difficult to allocate funds now to alleviate unknown future problems. The three year 
spending cycle for government departments, like the five year cycle for water companies, 
can make it difficult to plan far ahead. Planning needs to start now, both for the way we 
want to approach development, flood defence and water resources in the light of 
climate change, and for the necessary expenditure. The Government must take further 
action now. In particular it must ensure that new housing planned now will still be fit 
for use in 50 years’ time or more; this means taking account of the way climate change 
will affect water supplies and flooding. 

50. The Government is also responsible for ensuring that the public is in a position to plan 
for the impacts of climate change. We welcome the work of the UK Climate Impacts 
Programme in helping organisations to assess how climate change might affect them 
and how they might adapt to it and we recommend that the Government consider how 
it could educate the public about the changes that are likely to occur and what steps 
individuals could take to prepare for them. 
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Conclusions and recommendations 

Addressing the causes of climate change 

1. Some degree of climate change is inevitable. However, concerted global action to 
reduce greenhouse gas emissions could curb climate change and limit the 
consequent increased flood risk. It is imperative that the Government continues to 
put every effort into achieving global action to address the causes of climate change. 
(Paragraph 5) 

2. We strongly support the world class climate research being conducted by the Met 
Office and many other organisations and individuals in the United Kingdom. It is 
clear that a great deal of further research is necessary and we urge the Government to 
support such work. We recommend that, in addition to scientific publications, the 
Government and climate change scientists publish regular reports that aim to further 
public understanding of climate change and its impacts. (Paragraph 9) 

Water availability 

3. There is a pressing need for wider public understanding of the way that climate 
change may affect water use. We recommend that water companies, Government 
and the Environment Agency take the lead in raising awareness about the value of 
water and the potential for water scarcity if it is not managed wisely. The current 
price review round offers a good opportunity to inform the public about these issues. 
(Paragraph 13) 

4. The present system of charging people for water on the basis of the old rateable value 
of the property they live in is outdated. Over time, we must move towards more 
rational use of water: linking the cost to the amount used is an important step 
towards this goal. At the same time, it is important that everyone is able to afford 
enough water to meet their basic needs. The Government should produce a report 
evaluating alternative water pricing mechanisms that relate the costs of usage more 
directly to the consumer. A cost-benefit study of metering should form part of the 
report. At the same time, the Government should consider carefully the impact of 
such proposals in order to protect vulnerable people from water poverty.  (Paragraph 
20) 

5. We recommend that, with the Office of the Deputy Prime Minister, Defra develop 
specific proposals to develop and promote products and services that increase 
household water efficiency. In particular, we recommend that the Government 
examine ways, including the role of local authority powers, of facilitating the use of 
rainwater and grey water for non-potable purposes. (Paragraph 22) 

6. Housing developments built now will be in place for up to 100 years: it would be 
foolish to plan them in the future without an eye to their future water security. 
Planning guidance to local authorities should require that water availability be taken 
into consideration. We recommend that building regulations require greater water 
efficiency and that the Government consider ways to encourage manufacturers of 
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domestic water-using appliances to develop more water efficient designs. (Paragraph 
23) 

7. Water companies need to do more to reduce leakage. We are particularly 
disappointed with Thames Water’s leakage record and would expect it to improve 
before the next price review. The first step all companies should take is to make best 
use of existing resources. (Paragraph 27) 

8. Reservoirs should not be seen as an alternative to demand management measures. 
Nevertheless, it seems likely that some new capacity will be necessary. Water 
companies, the Environment Agency and environmental groups should engage in an 
open and frank discussion of the environmental and economic consequences of 
providing greater reservoir capacity.  (Paragraph 31) 

Flooding 

9. We warmly welcome the Foresight report’s approach to examining long term flood 
risk and congratulate those involved on their work. It is now up to the Government 
to take this work forward and ensure that it is well prepared for the increased flood 
risk that climate change is likely to bring about. We recommend that the 
Government publish a white paper that offers a candid assessment of the 
implications of the Foresight report for flood protection and planning. It should 
contain a clear statement of the Government’s strategy for dealing with increased 
flood risk and of the resources needed to implement that strategy. Defra should 
ensure that the scenarios on which the Foresight report is based are updated
periodically. (Paragraph 34) 

10. The Foresight report on future flooding has alerted us to the possible magnitude of 
future flood risk. In its response to this Report, the Government should tell us how 
and when it will decide what further flood protection is needed. It should also tell us 
how it is preparing for the upgrading and eventual replacement of the Thames 
barrier. (Paragraph 37) 

11. Planning policy guidance should take account of the likely future flood risk as well as 
present-day risk. The Environment Agency should now be a statutory consultee for 
flood risk assessments. Any new developments that are built in flood-prone areas 
should be designed to be as resilient to the effects of flooding as possible. (Paragraph 
42) 

12. Sewer flooding is particularly hazardous and distressing for those affected. The 
Government, water companies and the regulators should work together to ensure 
that the risk of sewer flooding is minimised, both for new and existing developments. 
For new developments, sewers should be designed to cope with the likely future 
volume of flow. For existing developments, water companies should upgrade existing 
sewers where possible and Ofwat should include the expense of doing so in the price 
limits it sets. The Government should encourage the use of sustainable drainage 
systems to reduce the pressure on sewers during periods of high rainfall. (Paragraph 
43) 
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Insurance 

13. We welcome the insurance industry’s Statement of Principles on flood cover. 
However, we are concerned that some areas may become uninsurable should flood 
risk increase as the result of climate change. We recommend that the Government 
identify which areas will face the greatest problems in getting insurance. The 
Government should then explore alternative ways in which people in these areas can 
manage their flood risk. (Paragraph 46) 

Water pricing 

14. Ofwat, the Government, the environmental regulators and the water companies 
should together devise a way to plan adequately for long term expenditure, such as 
that required in the light of climate change. We are surprised that, with very few 
exceptions, Ofwat has not begun to allow companies to include the cost of managing 
the impacts of climate change in the current price review. (Paragraph 47) 

15. Water customers should not necessarily have to meet the costs of mitigating the 
impact of climate change on water resources. For example, where a certain level of 
water flow is needed to protect freshwater ecosystems in an area, there is an 
argument for meeting the cost of doing so through central Government expenditure 
rather than through water bills. (Paragraph 48) 

Government planning for climate change 

16. Planning needs to start now, both for the way we want to approach development, 
flood defence and water resources in the light of climate change, and for the 
necessary expenditure. The Government must take further action now. In particular 
it must ensure that new housing planned now will still be fit for use in 50 years’ time 
or more; this means taking account of the way climate change will affect water 
supplies and flooding. (Paragraph 49) 

17. We welcome the work of the UK Climate Impacts Programme in helping 
organisations to assess how climate change might affect them and how they might 
adapt to it and we recommend that the Government consider how it could educate 
the public about the changes that are likely to occur and what steps individuals could 
take to prepare for them. (Paragraph 50) 
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Ordered, That the Chairman do make the Report to the House. 

Ordered, That the provisions of Standing Order No.134 (Select committees (reports)) be 
applied to the Report. 
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Oral evidence

Taken before the Environment, Food and Rural Affairs Committee

on Wednesday 28 April 2004

Members present:

Mr Michael Jack, in the Chair

Patrick Hall Alan Simpson
Mr David Lepper David Taylor
Mr Austin Mitchell Paddy Tipping
Joan Ruddock

Memorandum submitted by the Institution of Civil Engineers

CLIMATE CHANGE AND WATER SECURITY

The Institution of Civil Engineers (ICE) is a UK-based international organisation with over 75,000
members ranging from professional civil engineers to students. It is an educational and qualifying body and
has charitable status under UK law. Founded in 1818, ICE has become recognised worldwide for its
excellence as a centre of learning, as a qualifying body and as a public voice for the profession. It has long
been the role of civil engineers to plan, promote, design, construct and manage water resources and flood
management schemes.

1. Introduction

The primary impact of climate change for the water industry in the UK is predicted to be in water
quantity. By its very nature the water industry is required to take a precautionary approach to water supply
and wastewater treatment and the infrastructure that supports these services, since the water companies
have a duty to supply water and must maintain continuity of water supplies whatever the water resource
situation. The Environment Agency (EA) and the industry are also required take a precautionary approach
towards the environment.

The impact of climate change has significant implications for the services provided by both the water
supply and wastewater businesses and the EA.Much has been written about the climate change eVects upon
the supply ofwater, but of equal consequence are the potential impacts uponwater qualitywhich has a direct
eVect upon the quality and quantity of water available for treatment for supply.

The ICE believes that there are several areas where further research is needed, some more urgently than
other. The Foresight project into Flooding is a template that we recommend be adopted for climate change
as a subject in its own right. The support of the Government Chief Scientist would be welcomed.

2. Whether Existing Water Supplies are Adequate and what Additional Sources of Water Might

be Needed

2.1 Current Water Supplies

Since privatisation of the water companies, and now that they can, under certain circumstances, compete
with each other there is less information in the public domain on which to judge whether existing water
supplies are adequate. However it can be said that England and Wales only utilise less than ten per cent of
available water. It is not therefore a question of lack of water per se, rather it is variability of rainfall patterns
and limited storage of winter water, often coupled with density of population in areas with less rainfall such
as the south east and river systems that are not spread evenly across the country.

2003 was, in some parts of the country, a long dry summer. According to CEH Wallingford the rainfall
for the period February to October over England andWales as a whole had a return period of over 30 years
with some regions with a return period of over 80 years. However no water company had to restrict supply.
This is due in part to the work that has been carried out in recent years to improve eYciency of water
resources by interconnecting supplies and, in the last eight years, by reducing leakage by about one third.
Whilst all droughts are diVerent, this event did indicate that current water supplies are adequate under the
relatively severe conditions that prevailed.
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2.2 Water Resources Plans for the Future

For the purpose of future planning and to justify funding approval sought from OFWAT under the
AMP4 process, water companies have developed 25 year water resource plans. These are produced under
the guidance and for consideration and approval by the EA. These also are not in the public domain
although certain extracts and the EA’s general comments on the draft submission are available.

2.3 Drought Measures

Historically water companies’ resource plans were based on a 2% risk, ie a drought that should only occur
once in 50 years. Thus there is risk that measures would need to be taken whenever a drought of greater
severity occurred.

In droughts with any degree of severity, water companies now implement a planned approach to reduce
demand and increase supply. Companies analyse a dry year demand and compare this to their available
water along with a contingency. A standard of service is set which is typically based upon a hosepipe ban
not occurring more often than once in ten years. Historically when such droughts have occurred, the water
company aVected would implement a planned approach to reduce demand. This is done by use of the media
to exhort customers to use less, followed by hosepipe bans then followed by restrictions on public use of
water in car washes, golf clubs and sports fields and such means. Only very rarely have any companies had
to resort to further measures such as real restrictions on use or stand-pipes. In today’s industry such
measures as rota cuts or stand-pipes would not be acceptable and tankering large quantities of water would
only be an option “in extremis”.

Supply measures include Drought Permits and/or Drought Orders, which usually include modifications
to abstraction licences which allow companies to take more from rivers even under very low flow conditions
or more from ground water sources. These have an impact on the environment. Under climate change
conditions the EA may become more concerned about the eVect on the rivers and less keen to support
Drought Orders, thus placing supplies under even more pressure.

2.4 Longer Term Plans and Climate Change Effects

The EA has produced guidance for the framework and methodologies for the preparation of long term
water resource plans. Since these have to be submitted to the EA for approval and that will not be given
unless the plans are in accordance with them they are in eVect mandatory and prescriptive.

These water resource plans are for 25 years. This period is needed as it can take 20 to 25 years to bring a
new reservoir through the preparation, investigation, environmental studies, promotion and the planning
process, including if necessary appeals, through to, design, construction and filling stages.

The EA guidance takes account of the UKCIP02 scenarios. The UKCIP02 Report shows mean annual
rainfall over England andWales by 2020 barely changing with some regions falling and some regions rising.
Winter rainfall rises by less than 10% and summer rainfall falls by 10% to 20%. However the increased
temperatures mean that evapotranspiration also increases. This means that more of the rainfall that lands
is evaporated back into the atmosphere. This eVect has been studied by Professor N. Arnell for UKWIR.
This study shows late summer mean monthly river flows reduce by up to 34% by the 2020s, with only a
marginal increase in winter flows. The much lower end-of-summer flows mean that water supplies relying
on direct abstraction from the river during summer would be appreciably aVected. The reduced summer
flows would also have a significant eVect on water available from single season critical storage reservoirs.
The EA guidance refers to the UKWIR Report.

This work had been based on the changes to average monthly figures. What water planners need to know
is not average conditions, but how will conditions change in a critical dry period. The UKWIR Report
suggests that flows be adjusted by the same percentage. The CCDeW Report on Climate Change Report
states on page 168 “There is growing awareness that models based on average climate changemay under-report
the risks associated with climate change- particularly the risk associated with the higher frequencies of
unfavourable conditions and extreme events . . . First the climate scenarios provided by the UKCIP did not
adequately address extreme events. The project did not feel competent (or have the mandate) to extend the
scenarios with explicit changes in the variability of future climates. Nor were estimates of changes in the
frequency of extended droughts available.”

The EA guidelines confirm this on page 132 “For water resources planning purposes it is possible only to
estimate the eVect of climate change on average supply rather than on the volume available in peak periods.”

In our view this needs further investigation and a suYcient precautionary allowance for climate change
specifically made in water resources plans. It has to be remembered that supply must continue even in dry
periods that will occur within the climate change scenarios due to natural climate variability.
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2.5 Groundwater and Climate Change

About a third of public water supply is taken from groundwater aquifers. It should be noted that in many
areas of the country, there is already over-abstraction of groundwater and the water companies are having
to make plans for reductions in yields in areas where rivers are suVering from low flows in summer under
present climatic conditions.

Recharge to the aquifer only occurs when there is no soil moisture deficit. Thus recharge normally only
occurs during the winter months. The higher temperatures mean that evapotranspiration from the soil and
vegetation continues later into the autumn meaning that aquifer recharge would start later. Similarly the
end of the recharge period would come earlier in the spring. TheUKWIRReport shows that average annual
recharge is expected to fall by 5% to 15%. However there is as yet no firm information how recharge would
change in a dry period. The Environment Agency guidance implies that it should be taken as falling by the
same amount as the average annual recharge. This may or may not be true. Thus a significant risk is that
in a dry year aquifer recharge may fall by even more than the annual average.

2.6 Domestic use of Water under Climate Change Scenarios

Under the climate change scenarios people are likely to wash more and change their clothes more
frequently. Studies in England and Wales by CCDeW have indicated that total domestic demand could
increase by about 1% to 2% over a region, and this is what the EA have put in their guidance. The upsurge
in interest in gardeningmeans thatmanywater companies are experiencing very high summer peak demands
as customers use hosepipes on their expensive flower beds. The CCDeW report says that where garden
watering is a significant feature the increase could be higher, (pages 44-47). The report also states on page
170 “it seems plausible that at least some people would respond to warmer weather by investing in their gardens,
developing water features and spending more time outdoors. This implies buying and using more hosepipes, and
maybe even in-ground pools.”We are concerned that the eVect of climate change on peak summer demands
may not have been adequately taken account of.

2.7 Other Factors of Concern

We are concerned also that the following factors may not have been adequately included in EA approach
to the water resource plans.

1. The Guidance suggests that to cater for climate change all river flows should be adjusted by the same
percentage assessed as the change in the mean monthly figure. There is no evidence we can find on this. It
is quite possible that the eVect would not be linear and the impact could be significantly worse.

2. Whilst the water available for abstraction from rivers has been assumed to be that above a “hands oV”
flow based on current climate conditions, a higher ambient temperature, and hence a higher river water
temperature, would mean that more water would need to be left in the river to provide similar oxygen
conditions and thus maintain the environmental quality of the river. Thus environmental flows would need
to be increased. This would reduce the water available for abstraction even further.

3. No parallel account appears to been taken of the implications of the Habitats Directive or Water
Framework Directive consideration on flow reductions and groundwater yields in the company plans due
to delay in providing such criteria for the AMP4 plans. This will result in any costs incurred in the AMP4
period being logged up. This seems an unsatisfactory situation given the timetable for AMP4.

4. No account has been taken for the potential non renewal of time limited licences by the EA, especially
when the alternative is a new reservoir requiring much longer than a six year review period to implement.

5. For groundwater the balance between rainfall and recharge during the winter is delicate, and in a
drought occasioned by climate change, available water could drop by muchmore than the mean percentage
shown in the UKWIR Report.

6. Beyond 2020 the change in water resources due to climate change is likely to accelerate. The Arnell
Report for UKWIR provides scaling factors based on a linear interpolation between the mid 1070s and
2020. Thus the factor for 2030, the final year of the plans, is 1.2 times the eVect by 2020. The EA Guidance
requires the scaling factors to be used. However the Report states on page 25 “Extrapolation beyond the
2020s is more problematic, because the assumption that temperature increases linearly is no longer valid: the
rate of change between the 2020s and the 2050s is greater than the rate of change between the 1961-1990 base
and the 2020s, particularly for the high emission scenario.” Thus the water resources situation in 2030 could
well be significantly worse than assumed in the water company plans.

7. The EA Guidance states on page 137 “In general, we would expect water companies to accept a higher
level of risk in future years than at present.”We believe that the risk referred to is risk of failure to be able
to provide water. The water companies have a duty to supply water both now and in the future and this does
not change, nor should it.

8. TheCCDeW report onClimate Change states “probably the single most important caveat of the findings
of this report is the poor understanding of the risk of extreme events.”
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9. Under climate change conditions in catchments will be modified over time, for example soils will crack
and vegetation patterns will change such that predictions based upon existing models may no longer be
appropriate. Further research is required.

2.8 New Sources of Water

As has been stated earlier, less than 10% of available water is presently used. The problems occur at
present where there is insuYcient interconnectivity, insuYcient storage or the density of population is
disproportionate to the available groundwater or river water availability. A number of alternatives are
available. These include making much greater use of storage as climate change will result in greater winter
flows and much reduced summer flows. It will become even more important to conserve winter water. This
is best done in reservoirs. Many post war reservoirs are SSSIs and some are even internationally recognised
as Ramsar Sites of international environmental importance. Reservoirs can also be used to release flows
downstream and mitigate some of the eVects of reduced summer flows due to climate change.

For the last ten years the EA, has resisted plans for new reservoir development, although at the end of
2003 the Chief Executive of the EA signalled a shift in attitude. There is a period from about 1985 to 2020
when no new public water supply reservoirs entered or will enter service. Reservoirs have many other
benefits to society including providing excellent facilities for conservation, particularly of wetland habitat
around the margins, and recreation including fishing, sailing, walking, bird watching, canoeing etc. A
million people a year visit Carsington reservoir in Derbyshire. There is a body of opinion prevalent in some
environmental NGO’s that seems to regard all new reservoirs as detrimental. This view is we believe
incorrect and will need to be addressed by well organised public information. Whilst we support economic
demand management where a new reservoir development is needed the EA should now actively encourage
it and ensure that its environmental and recreation benefits are maximised.

Other options include making more use of desalination as the technology becomes more cost eVective,
although it remains counter intuitive as it is energy intensive and depends upon fossil fuels and produces the
very greenhouse gases which are leading towards climate change.. A much greater re-use of treated
wastewater is also recommended particularly in coastal regions where flows are presently released into the
sea after extensive and expensive treatment. Such flows, which begin as freshwater and often result from
large coastal conurbations could be fed back inland into the river systems thus supporting summer flows
and abstractions.

3 Resource Management

3.1 Leakage

Some 20% of water put into supply is lost as leakage, although this has fallen by over 33% in the past
decade. Some of this is lost through pipe bursts and some pipe bursts are caused by leakage. Pipe bursts can
be triggered by freezing conditions in winter and by shrinkage due to drying of the soil in summer. Under
climate change it would be reasonable to expect less ground freezing in winter but more ground shrinkage
in summer. It is possible that burst levels in England andWales would fall overall but they could rise in parts
of the country which are more prone to clay shrinkage in summer than frost eVects in winter.

3.2 Irrigation

The main areas of irrigation are parts of theMidlands and East Anglia. According to the UKWIR report
mean summer rainfall would fall by about 10% to 12% by 2020 and mean potential evaporation would
increase by a similar amount. Thus the requirement for irrigation water would increase by more than these
figures and the area needing irrigation would also extend. If irrigated agriculture is to continue at a similar
level to the present then more water would be needed. The CCDeWReport page 135 estimates “the impacts
nationally are around !20% by 2020s.” In most places the EA no longer licences summer abstraction and
more on farm water storage would be required to store winter river flow for use in summer.

There is some evidence that some farmers are switching to mains water for use with drip feed and other
similar irrigation systems. The CCDeW report states “Although nationally only 3% of this water comes from
mains supply at present, the proportion is as high as 20% in the south east and could grow substantially where
climate change impacts cause direct abstraction to be restricted, with implications for water company resource
planning.” If so then peak requirement on the public water supply could rise appreciably in a dry spell, just
the time when supplies would be most stretched.
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3.3 River Water Quality

Climate change will also aVect the quality of water in rivers. Higher spring and summer temperatures will
increase the incidence of algal blooms. These have a detrimental eVect upon water treatment works both in
terms of treatable quality and quantity.

Lower summer river flows will mean that when sewers overflow there will be less river flow to dilute the
foul flow. In addition each sewage treatment works has a standard which its eZuent has to reach so as not
to pollute the river. These standards are set considering the low flow rates in the river. Under climate change
river flows may well go down by about 30% in many areas. This would mean that the sewage treatment
works would need to be up-rated to provide the improved eZuent standard.

4. Flood Management

Climate change will have a significant eVect upon flooding and floodmanagement. This will impact direct
fluvial flooding and foul flooding via the sewerage system.

4.1 River Flooding

The current Foresight research project on flooding and coastal defence supported by the Government has
highlighted the additional need to consider climate change in the planning of flood management. The
Institution of Civil Engineers Presidential Report of November 2001, “Learning to live with rivers”
indicated that the key climate change impacts would include the changes in rainfall intensity for a given
frequency and would lead to more flooding. This has already been observed in many catchments. The
condition of the ground prior to any storm also has a profound eVect upon the run-oV and hence the
flooding that ensues. Ground conditions will change under climate change and have a corresponding impact
upon flooding. In a DEFRA sponsored report published in 2000, it was noted that although there are
regional diVerences, the impact of climate change could be to increase the annual average damage across
England and Wales from coastal flooding by 400% and from river flooding by 200% by the year 2075. (Ref
D. Richardson; Civil Engineering May 2002) These figures were produced prior to publication of the
UKCIP report in April 2002. A more recent paper by authors from the EA and DEFRA states that “the
present 20 year return period flow is projected to occur about twice as frequently after 80 years of climate
change”, the paper then goes on to say that “the impact of climate change is less than would be projected
using the precautionary approach”

Daily rainfall in winter is predicted to increase appreciably. PPG 25, published by DTLR in July 2001
states that “Initial research has suggested that for the Thames and Severn catchments increases in peak flows
of up to 20% for a given return period could be experienced within 50 years.” Catchment flood management
plans will assist in providing the basis for a holistic approach to flood risk management. The ICE has
welcomed the Foresight research project and awaits the final report, due to be published later this month.

4.2 Sewer Flooding

Evidence of climate change on the design of sewers is within a recent report prepared by UKWIR entitled
“Climate Change and the Hydraulic Design of Sewerage Systems.”Only a two page summary is in the public
domain. This states that the main impacts under climate change will be wetter winters and drier summers
with more intense summer storms. The impact of wetter winters will be to raise water tables by early spring
and this in turn could lead to surcharged sewer systems and consequential domestic floodingwith foul water.
More intense summer storms will also cause problems for the sewer system and also for river water quality,
with more discharges of untreated storm water feeding into rivers and streams. The predicted magnitude of
the impacts by 2080 are available from UKWIR, who report an increase in rainfall depths by up to 40%,
an increase by up to 2.6 times in above ground flooding and the storage necessary to contain these increased
run-oVs being increased in turn 10 fold. These changes are in themselves dramatic albeit they are towards
the end of the period under consideration; what is of concern is that investment in the sewer systems over
the past decade has been grossly insuYcient and the gradual increases associated with climate change will
put further stress on the system and cause a gradual increase in the number of properties at risk of flooding.
A important policy issue is that if sewers are expected to last for several hundreds of years then how much
eVect for climate change should be allowed in the design of new sewers and the upgrading of existing sewers?

5. Ways in Which the Impact of Changes in Water Availability on Biodiversity can be Minimised

This subject is not one on which civil engineers are specialist. However we are aware that the higher river
temperatures may result in the loss of some species such as salmon in the Thames which are believed to be
at the limit of their tolerance. We consider that it would be important to study the increase in river
temperatures that will occur and decide on the extent to which this can be mitigated by other measures such
as having a greater flow in the river. It is possible that with the reduction in dissolved oxygen in rivers due
to higher temperatures and lower summer flows, there will be a reduction in fish stocks. Such adverse eVects
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may only be able to be solved by increasing the treatment standards at existing works at significant cost to
the customer. One other impact could be that river water cooling for power stations, such as occurs on the
River Trent, and for certain factories may have to be restricted further.

Chris Binnie, Independent Consultant and Member of ICE Water Board and Graham Setterfield,
Independent Consultant and Chairman of ICE Water Board

Institution of Civil Engineers

April 2004

Witnesses: Mr Graham Setterfield, Chairman, and Professor Chris Binnie, Member, Institution of Civil
Engineers (ICE) Water Board, examined.

Q1 Chairman: Can we welcome the patient sustainable way; sustainability is the by-word
really. We are not looking to concrete anything, wemembers of the audience to this session? I am sorry

it has started a little behind time, but a combination are just looking to make sure water resources are
there when they are needed.of votes and our wish to have a presentation on the

matter before we started has delayed us. May I
welcome the first of our two sets of witnesses this Q3 Chairman: We have a water industry which
afternoon, the Institution of Civil Engineers? Mr seems to the non-experienced eye by and large to
Graham Setterfield is the Chairman of the ICE look very similar to the way it was many years ago.
Water Board—I did not know you were a private We have dotted round the country lots of
water company, but there we are. You are reservoirs, lots of pipes, we have water treatment
accompanied by Professor Chris Binnie, who is a works and the whole lot merrily goes round and
member of that board. In your evidence you say round. However, there are some challenges as a
“The Foresight project into flooding is a template result of global warming. Take me through a 20-
that we recommend be adopted for climate change or 30-year perspective. What will change or is it just
as a subject in its own right”.1 Then you say a question of carrying on as we are?
delphically “The support of the Government Chief Professor Binnie: May I just go back to one of the
Scientist would be welcomed”. Do you think the earlier issues, demand management? We were very
Government Chief Scientist is not on side with this supportive of demand management; we very much
Foresight report and if so, why? pushed for demand management, leakage
Mr Setterfield: No, no. I think the Government reduction, all of those elements. When the
Chief Scientist is very much on side with the Environment Agency took up that banner, we very
Foresight report on flooding. His interest is much supported it. However, we do believe that
something which lots of us have commented upon. leakage has come down a great deal, it is now down
I am sure he is very interested in a whole range of at economic levels or close to economic levels and
matters. You have raised a particular one, which is the further measures which can be done on demand
climate change and water security. The Foresight management are quite often quite small and quite
template, which has brought together some of the slow. Changing the cistern in one’s toilet for
most pre-eminent scientists, engineers, experts in instance is a very good way of reducing demand.
their field, is a very good report. There are some However, you change those about once every 50
issues associated with climate change and water years, so it will be a good step but it will take a
security. It is a very long-term issue and the long time for significant benefit to come through.
Foresight template is dealing with a topic which is We do support economic demand management,
a long-term issue. Our view is that it does that but we do think the future benefits of that are going
pretty well. to be much slower than we had in the past. In the

longer term, with climate change, we believe that
Q2 Chairman: It has been said, only to me the rainfall in the summer will go down, we do
personally I have to say, that you engineers are the believe that the river flows will go down even more
“concrete pourers”, the people who will look at and summer river flows can go down by something
engineering solutions to all of the problems which like 30% on average from what they are currently.
are raised as a result of a combination of climate That will mean that water supplies which come
change and the need to secure water and to deal from direct abstractions from rivers are going to be
with flooding issues. I suspect you might want to aVected because the environmental part will not
rebut such an assertion, so now is your change. If anything the environmental flows will
opportunity. have to go up in order to provide suYcient oxygen
Mr Setterfield: I would most wholeheartedly rebut in the water for the environment, so that will go,
it. It is a view which pertained perhaps some 20 so the reduction in that available for water supply
years ago, but pertains less and less these days. is going to be far more aVected for direct
Certainly as the Water Board of the Institution of extractions and also for single season reservoirs.
Civil Engineers, we spend a lot of time dealing with They rely partly on the water which is in storage
the environmental issues and these days it is very and they rely on the water which is going to run
much about managing the environment in a into them during the relevant dry spell. If the run-

oVs come down to the extent that they are
expected, that means that single season reservoirs1 Ev 1 (para 1)



9639343002 Page Type [O] 10-09-04 23:29:22 Pag Table: COENEW PPSysB Unit: PAG1

Environment, Food and Rural Affairs Committee: Evidence Ev 7

28 April 2004 Mr Graham Setterfield and Professor Chris Binnie

will have somewhat lower yields. We believe that companies. The industrial users, because of
there is plenty of rainfall, there is plenty of water eYciency, because of the price of water, have
available, because the country only uses something woken up to trying to be eYcient and others can
like 10% of the available river flow; more important speak better about that. I think some of your
will be storing the increased winter run-oV for use subsequent witnesses might well be able to speak
in the summer. about precisely how much industrial usage has

declined. They understand that, but probably
driven by economics; equally corporate socialQ4 Chairman: Do you think that the government
responsibility and all that goes with that makesand regulators are showing signs of recognising the
them a little aware. As for domestic customers: Wetype of scenario you have just enunciated? Are they
still only have some 25% of the UK domesticwell enough prepared to respond to the challenges
customers being metered. If you are not metered,you have just put before the Committee?

Mr Setterfield: They are beginning to recognise it. it is only as and when water companies make pleas
Certainly the Environment Agency have identified for water eYciency or children go home from
climate change in their requirements for water school having had a lesson about the water cycle
resources plans and the water companies in and these sorts of things that gradually it enters
preparing their plans have been able to make into the psyche. I would say that on the domestic
allowances for climate change. So that is good. In front the education process has begun, but we are
terms of the economic regulator, if the not there.
Environment Agency allows the water companies
to make that inclusion in their plans, then the

Q7 Chairman: In terms of looking at best practiceeconomic regulator will fund it. It is a long-term
outside the United Kingdom, as engineers in thisissue and economic regulation is done in five-year
field, are there any other countries where you lookbatches, so it is really quite hard to say how well
with interest to see how they use engineering as athat is being dealt with, with something which is so
contribution to dealing with the types of issuelong term. One of our major concerns on the whole

topic of climate change is that the planning and which you have put before us, particularly in terms
promotion and arranging for new water resources of water management, better catchment and so on,
are very long term and we do believe the evidence which we might take due note of in the course of
points towards the fact that more winter storage this inquiry?
will be needed. Coming back to your previous Professor Binnie: Singapore. I lived in Singapore
question, looking 20 years ahead, we would hope for some time. Water there is much more
that we start to see evidence that we are storing constrained, because most of it is imported from
more water because it is not an option to run out Malaysia. There, if you have a factory, you have
of water. to get a licence to demonstrate that you are using

water in the most eYcient way and you are subject
to inspection every year for your water eYciencyQ5 Chairman: May I just pick you up on a point?

Water UK, our next witnesses, said in their and if you are not up to then current practice, you
evidence to the Committee that the current five- are forced to put in the new practice or else your
year periodic review of water industry prices and licence to use water will be taken away. That is
investment does not encourage long-term something which is way ahead of what we are doing
investment.2 in this country.
Mr Setterfield: I am agreeing. I am sorry if I did
not make it clear. It does not encourage long-term

Q8 Chairman: I presume they have a system ofinvestment, it encourages a quinquennial approach
benchmarking best practice, do they?to it. The Environment Agency has said in the

water resource plans, which are 20- to 25-year plans Professor Binnie: Yes, they have. It is in the public
that the water companies may make an allowance sector there and the Public Utilities Board makes
for climate change. That is at the far end of that sure that the industries are the most water eYcient
spectrum. they can be.

Chairman: If you have any access to that and might
care to send us a little note developing that point,Q6 Chairman: In your opening remarks you put
I think the Committee might well be veryemphasis on demand management and I suppose
interested.3 I hope you do not mind me burdeningthere are two key sets of demanders: there is the

business user of water and there is the private user you with another task.
of water. From your analysis do you think that
those two types of users are waking up to the fact

Q9 Mr Mitchell: That means increasing regulationthat they have a part to play in responding to this
in the future, does it not? More metering andchallenge?
charging more. Which parts of the country areMr Setterfield: The answer to that is that as the
going to be most aVected by water shortages?Institution of Civil Engineers we have not done
Mr Setterfield: All the evidence points towards theanalysis. We read the analysis other people do and

we have a personal interest in the activities of water South East.

2 Ev 15 3 Ev 14
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Q10 Mr Mitchell: Is that particularly London? Q12 Mr Mitchell: It is really a question of
distributing their reservoirs where the demand is. ItMr Setterfield: The South-East part of London and

the southern counties, Kent, Sussex, East Anglia; is not a question of building more in the North and
it is that South-East corner of the country. If you long supply chains.
take the whole of the London area, that is not quite Mr Setterfield: No.
as seriously aVected. It is the result of a
combination of eVects. It is the climatic conditions,

Q13 Mr Mitchell: It is localised reservoirs.it is the water resource conditions and it is
Mr Setterfield: It is. Local sources are still the mostdemographic conditions. The sustainable
cost eVective way and the most eYcient way,communities plan of course is pushing more and
subject to the water being available, to providemore houses into that sector of the country and it
local water resources. We are really not aboutis that sector which finds itself under pressure.
covering the South East of England with concrete;There are other pressures which are running in
we really are simply saying that we need waterparallel to climate change. The low flows which
resources for future generations.occur in the chalk streams, for instance in Kent

which I know very well, mean that the
Environment Agency are keen to see the water

Q14 Joan Ruddock: I think the South East ofcompanies taking less water from the chalk, leaving
England is going to be covered with concrete tomore water in the rivers and that is terrific, that is
a degree.a good thing, but the water companies do not have
Mr Setterfield: Not by us.an option of saying to their customers, actually we

do not have any water left, we have run out because
we want to support the environment. There really Q15 Joan Ruddock: I am connected to the Thames
are huge pressures. The evidence when you look at Gateway with my constituency at one end of it.
the plans produced by UKCIP4 or others points Having raised this question of sustainable
towards the South East suVering significantly more. communities, are you having suYcient input into
That does not mean there are going to be no these plans to have confidence that the water
problems elsewhere, as we saw in the autumn supply will not be an issue? We are talking of
drought only last year where the problems were hundreds of thousands of new homes.
widespread across the whole country. Mr Setterfield: The members of the Institution of
Professor Binnie: The phrase is not “suVering”; the Civil Engineers work in a variety of organisations
phrase is “greater eVort will be needed in order to and it has become realised that water is one of the
augment the water resources which are available”. key factors in sustainable communities. I have to

add that when the first announcement was made,
there was no mention of water. The Institution ofQ11 Mr Mitchell: What you are saying is that there
Civil Engineers, as well as several water companies,is no diYculty if we can catch the necessary
were very vocal in their comments about it and Iproportion of precipitation, but there is going to
am pleased to say that it certainly seems to havebe a problem in needing to store it from winter for
been picked up. A number of people can add tosummer, which I presume points to more
that.reservoirs, so you will begin pouring the concrete

at some stage. Where are those likely to be? Professor Binnie: You can plan for population in
Mr Setterfield: The reservoirs we know water maybe a decade. If you are planning for water
companies have presently included in their draft resources you may need two decades or more. It is
business plans are not yet in the public domain, but important that you get those in sync. Secondly,
we do know some of them. Thames Water have they will not be concrete reservoirs, they will be
included for a reservoir, Kent Water have included, earth reservoirs; so they will not be looking like
Southern Water have included the raising of a stark walls, they are embankments. Many of the
reservoir, Portsmouth Water have included for a reservoirs which have been built since the Second
reservoir. These we know about; there are studies World War are now SSSIs or Ramsar sites because
going on in other parts of the country. If you think of the environment benefits they bring and they
of that geographically, it does point towards also bring sailing, fishing, canoeing, bird watching,
additional work being needed in the South East. I walking. It is not quite the environmental total
have to say that leakage amongst many of those degradation that one might think.
companies in that southern area is amongst the Joan Ruddock: I must say that the concrete I meant
very lowest in the country and has been for some was the concrete homes.
time. So the eVort has been going on for some
considerable while. I was very involved in the

Q16 Chairman: Could I ask you for some help withdroughts in 1989–90 in Kent; I was the local
paragraph 2.1 in your evidence? You made a verydirector of Southern Water. Our leakage at that
interesting statement. It says “However it can betime was low and fortunately we had a large
said that England and Wales only utilise less thanreservoir which was built in the early 1970s which

was our salvation because the water in the chalk 10% of available water”. Could you just help tease
and other aquifers just was not there. out what you mean by “available water”?

Professor Binnie: That is the water which runs in
the rivers down to the sea.4 UK Climate Impacts Programme.
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Q17 Chairman: So it is purely water courses. Kent, then it is a 15- to 20-year lead-in time. It will
Professor Binnie: And recharges the aquifers. be a long time. I shall give a very brief answer to
Chairman: Right. To me “available water” apart the first part of your question and then ask Chris,
from the water courses—and I suppose you could who has huge experience of reservoirs, to come in.
say that all water does eventually end up there— There has been an anti-reservoir environmental
includes the question of what you do with run-oV lobby for a number of years and I can understand
and water which has been through industrial that it is beholden upon the Environment Agency
processes, but that does not count. I presume you to make sure that the water companies drive down
would end up double counting the amount of water leakage and they sort out demand management and
if you included that in your figure. It is purely a do all those things before reservoir plans get too far
question of 90% of what is in rivers, streams, under way. What I should like to see is more
etcetera still being available and that leads us tolerance towards the planning stages and more
perhaps into capture and reservoirs and David. support of the early planning stages which in turn

need funding, bearing in mind that it is a 20-year
horizon, that we are doing the work at the rightQ18 Mr Lepper: What a wonderful link. It flows so
time such that when the need is proven we arenicely. You do say in your evidence to us that
ready to go. My concern and the concern of thewhilst more reservoirs are needed, and you have
Institution of Civil Engineers is, given the longdescribed to us how several of them eventually
timescale, that everything is pushed towards thebecome an important part of the landscape and you
end and then they will not be delivered in the timetalked about some which are SSSIs, there is still
they are needed. Chris has infinitely moreoften resistance, for instance from the Environment

Agency, from conservation groups, when there are experience.
proposals for new reservoirs. Could you tell us a Professor Binnie: One of the things which concerns
bit more about that? In particular, since you have me is planning blight; how soon do you announce
referred to proposals which are already there, to the public that you are actually thinking of a
which, if not made public, are in the planning for reservoir in a particular area? The tendency in the
several of the water companies’ new reservoirs, are past was to do an awful lot of the work which you
those kinds of hostile reactions already anticipated could before you announced it and then the public
where the new reservoirs are concerned? said they were not involved enough in the planning
Mr Setterfield: Yes. If I could just deal with that process. Now there is a tendency to go early and
very last point, the reason that the reservoirs are announce it and then do the studies. You then have
identified so far in advance of their actual blight in the area where the reservoir is going to be
requirement to be filled with water is because it is and that blight can last for five years or 10 years as
anticipated that there will be a hostile reaction and you go through all the environmental or planning
it is beholden upon everybody to do thorough studies and the promotion and public inquiries.
studies. It is beholden upon them to do thorough That is one of the issues which it is very diYcult as
economic studies and thorough environmental a reservoir developer to deal with. The other thing
studies to make sure there is no environmental about the Environment Agency is that I should like
degradation, in fact you would be looking for to see, where a need is demonstrated for the
environmental improvement with the construction reservoir, that the Environment Agency then
of a reservoir. supports that but makes sure it gets the maximum

environmental benefit from the reservoir because
Q19 Mr Lepper: May I just interrupt for a reservoirs can release water downstream, they can
moment? What kind of timescale are we talking maintain the flows downstream from the reservoir
about? storage. In the future, with climate change, that is
Mr Setterfield: A 20-year timescale if you are going to be more and more important because that
building a new one; if you are raising an existing is where it is going to help to alleviate the problems
one it would be less than that. Even so, I certainly of climate change on our rivers.
know that Southern Water, in raising a reservoir,
have to seek parliamentary approval, which is not

Q21 Mr Lepper: Are you saying that usually thea short process, and planning and all that goes with
Environment Agency is uncooperative?that. That is on an existing site.
Professor Binnie: I should have said it was
unsupportive.Q20 Mr Lepper: In terms of the pressures which are
Mr Setterfield: I am sure at some stage thealready on all of us in relation to water, is that too
Committee will be meeting the Environmentlong a timescale? I understand all the reasons why
Agency to discuss this. I doubt the Environmentyou are saying it is necessary, but can we aVord to
Agency has, in its existence, actually had a full-be planning that far ahead?
blown proposal for a reservoir going in front of it.Mr Setterfield: Yes, we can aVord to, provided
It is background support which has been looked foreverybody realises that is the timescale and the
thus far as opposed to a background of—I am notfunding is done in such a manner that you can start
sure of the word, “hostility” is too strong, but it isyour studies early enough and they are funded.
something along those lines.That is the time it takes. I do not have a problem
Professor Binnie: You do realise we are beingwith the fact that it takes that long, provided

people realise that if you want a new reservoir in listened to by the Environment Agency.



9639343002 Page Type [E] 10-09-04 23:29:22 Pag Table: COENEW PPSysB Unit: PAG1

Ev 10 Environment, Food and Rural Affairs Committee: Evidence

28 April 2004 Mr Graham Setterfield and Professor Chris Binnie

MrSetterfield: I do, of course. Mr Setterfield: My particular area of knowledge is
the South East of England. Where I see something
which seems to me not to make sense and we need to

Q22MrLepper:Couldyougiveus anexampleor two move on is the fact that the population of southern
of an environmentally sensitively planned reservoir England is essentially around the coast. All of those
or one which over the years has become important? coastal towns have in the last decade had very
Give us one or two examples. sophisticated waste water treatment plants installed.
Mr Setterfield: The one I am most familiar with is a There is now a very, very good, high standard of
reservoir in Kent called Bule Water on the Kent/ treatment there and that water simply goes into the
Sussexborder. It is abig reservoir.Theyget hundreds sea or into estuaries. Something like 80% of the
of thousands of people going there every year, water population of Kent, Sussex and Hampshire live in
is released into a stream which, prior to the coastal or estuarial communities. It does not take a
construction of the reservoir dried up in the summer. lot of imagination to think that if, instead of putting

the treated wastewater out to sea, we could pump itThat stream now carries thewater 20-odd kilometres
inland, somewhere into the rivers, with the rightdownstream to the point where it is extracted for
consent on it, then what you are doing is providingpublicwater supply, so the river ismuch,muchbetter
a base flow which allows those rivers during dryin terms of environmental condition as well as all the
periods in the summer to have a base flow. You doenvironmental pursuitswhich goon there, the nature
not have to do it in winter; there could be otherarea, the Sites of Special Scientific Interest and the
mechanisms in winter and thus you would be re-like which surround it. There is one which I know
using it, letting nature treat the waste water, havingparticularly well.
already treated it to a high standard. That is alreadyProfessor Binnie:Abberton reservoir: SSSI, Ramsar
done on the River Thames, on the River Severn, butsite, down in Essex, purely because it is a reservoir;
anywhere where there is a maritime community it isbefore that it was Grade 3 agricultural land with
not done and that applies to a huge percentage of therather scrubby, dreadful looking hedges. Carsington
population of this country.reservoir, Severn Trent: one million people go there
Professor Binnie: Apart from Graham’s scheme foreach year for the recreation the walking, the
Herne Bay which comes over the divide into thebirdwatching, the sailing, canoeing and the general
Stour River and adds 4.5 megalitres per day of waterambianceofbeingata lovelywaterarea.Empingham
extracted for the Thanet area ofKent. So it is alreadyreservoir, Rutland Water: the land values around
done in one place.have gone up 50% or more above what they were
Mr Setterfield: It is just a move towards seeing thatbefore.
this has potential.Chairman: I think we have now just moved into

DCMS as the tourism committee, but that was very
graphic and enlightening. Q25 Alan Simpson: I am interested in this partly

because of our own experiences of the downpours
here yesterday which made it quite clear that one of

Q23 Alan Simpson: Before we all become happy- the consequences of climate change is much more
clappy over reservoirs, could I just get you to dramatic and erratic weather patterns. Our existing
acknowledge that it is not only the Environment sewage and drainage systems just cannot cope with
Agencywhich has objections to this? Ifwe look at the those monsoon conditions. We are going to be
objections over the Ilisu dam, the Three Gorges in forced into doing something. What I am trying to
China, the huge trans-continental objections to the explore is whether you have ideas about howwe deal
damprojects in India, it is the massive displacements with the imperative of engaging with those changed
of human beings which get factored into this as well. climate conditions, having water we have to try to
There was a suggestion for a significant reservoir dispose of and doing it in ways which connect into
which would just entail the flooding of the Vale of the thinking about recycling of grey water?
Oxfordwhich began tobring home the fact that there Mr Setterfield: That is moving into the area where I
are human consequences which are not necessarily believe more and more research is needed: under
going to be driven by the Environment Committee extreme conditions. The present systems are such
but by the communities whichwould be displaced. that under the storm flowsmost of that is discharged
MrSetterfield: I should be the first to support the fact to waste. It bypasses full treatment works, some part

is treated and then some part bypasses it; that is howthat anybody promoting a reservoir has to take all of
the combined sewer systems work. When I talkthose points into consideration and that is part and
about returning waste water, I am primarilyparcel of the studies. The Environment Agency have
thinking about these base flows. In cities likea particular role in that they ultimately licence the
Portsmouth, which has a brand new treatmentabstraction of water. With or without that you have
works going straight into the sea, it could be pumpedor do not have a reservoir potential.
inland. Under those storm conditions which we
experienced here in London yesterday—and I

Q24 Alan Simpson: I just want to bring us back onto experienced them first hand as well and got soaked
demand management and the use of existing water. but that is not wherewe are particularly focusing our
You make a point about recommending the greater oral evidence—I believe you will always need
useof treatedwastewater.Wheredoyousee themost overflow conditions which allow you to discharge

excess flows to prevent people being flooded.productive starting points for us to be doing this?
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Q26 Alan Simpson: In the cost equation choices we degree of interconnectivity to share resources. Our
own view is that a national grid system is notface you were quite quick to dismiss desalination
economically feasible. It just does not make sense.plants because of the economics.

Professor Binnie:We did not dismiss it. What we did
say was that it was an expensive way of doing it. It

Q29 Alan Simpson: Why?required a very large power consumption in order to
Mr Setterfield: Where a local grid is appropriate,do it, which has to come from fossil fuels, which in
where local use of a canal makes sense, then theturn add to greenhouse gases. If you are using
water companies in the area will already be lookingdesalination to overcome the problems of climate
at that, they will be doing that and so will thechange, doing it that way, you are adding more to
Agency. This is definitely an area which is “joined-the problem.
up”; we have not received opposing views on this
from anybody. By and large the UK is pretty good
at that. There are water companies which use canals,Q27 Alan Simpson:What I was trying to fish for was
there are water companies which use large diameterwhether you have done any calculations at this stage
mains which transfer large volumes of water longabout the cost hierarchy of choices that we might
distances, but it is incredibly heavy and it does costneed to be looking at in terms of where in the scheme
an awful lot of money to pump it when you have aof things desalination would come, where that
local source which you do not have to pump.would be in relation to the treatment of flash

flooding and the adaptations we would have to do to
the sewers, where that figures in relation to Q30 Chairman: Does that present us with a serious
addressing the 20% of leakage in the existing system. show stopper? In your remarks you put particular
What is the cost hierarchy? emphasis on the problems of London and the South
Mr Setterfield: We have not done that cost East. If you look at where what I call the buVer
hierarchy. Thames Water are at the present time stocks of water are in the United Kingdom, they are
working on a large desalination plant. That will be in Scotland, the North East, the North West and
the first in this country of significant size where you Wales. It is not quite easy to see, if you are having
can get some real costings, where some real evidence this sharing scenario, how water gets from any of
will be available rather than comparing that which is those locations as far as the South East. The
done, say in theMiddle East or in other countries. At impression I get is that it is in the “all too diYcult
the present time all the evidence suggests from water and expensive” column. Is that right?
company resource plans, which as you can imagine Professor Binnie: I would suggest that the plans
are done on economic appraisals, that that sits still water companies have prepared looked at all aspects
further down the cost hierarchy. Yes, getting a . . . ThamesWater have a reservoir they are planning
leakage done up to the economic point is the best in the Upper Thames catchment using water from
bet. Where possible some re-use of waste water can the Thames catchment area.
be the best bet, certainly the home-based scheme to Mr Setterfield: Certainly the Kent solution is to use
which my colleague referred was the best bet. Then local water. Let me just stress that it is not “too
you move on to what I would call traditional water diYcult”. If we engineers onlywanted to build things
resources, the reservoirs and the like and somewhere for the sake of building things, we could build
along there is desalination, membrane technology pumping stations all over the country and pipelines
and new technologies which are being worked all over the country and we could shift water by the
through the universities and research centres. To bucketful, but it is not economically eYcient. It
some extent that was what appealed to me about the simply would not make sense to do that at the
Foresight approach, which is taking this very long- present time, nor in the foreseeable future.
term view, getting the very best brains collectively to
say “Let’s look beyond where we normally look”.

Q31 Chairman: One other question, going back toThat is exactly one of the ways.
the 10% figure. If you started to use more than theProfessor Binnie:What we were suggesting was that
10% of the available water, is there some sort of cut-it would be not a bad idea to do Foresight on water
oV point beyond which you cannot go? If as a resultresources up to 2100 or whenever, rather than just
of climate change we are facing a reduced totalthe 25-year time horizon which current water
availability of water and you start using more andresource plans have.
more of it for human consumption, some of these
scenarios about flows and water courses you were

Q28 Alan Simpson: In that context you also threw in going to mention start to become more diYcult. Is
the weakness regarding insuYcient interconnectivity there a point at which you saywe should not abstract
in our existing water network. How would you see water for human consumption from the available
that national grid for water resources coming about? water which you defined a few moments ago?
Mr Setterfield: Without reading the particular line, Professor Binnie: I do not know that anyone has
I hope we were not suggesting a lack of looked at demand in the long term, but I do not
interconnectivity, because actually it is an area expect demand to go up bymore than say 50%by the
where there has been very good investment over the end of the century and that is a figure out of the air.
past decade. Most of the water companies and The water used in England and Wales might move

from 10% of the water available to 15%, but I just doadjoining water companies have carried out a fair
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not envisage it going significantly higher than that, Mr Setterfield: No, because every water company
across the country in England has a target leakagebecause there are greater eYciencies of appliance
level set by OFWAT and those target levels haveusage and greater eYciencies on loo cisterns.
come down and leakage has reduced by 33% acrossMr Setterfield: Thames Water use 55%, so in a
the country over the past seven or eight years.particular area there is a significantly higher re-use.

It does vary, but it also varies seasonally, so it is an
Q36 David Taylor: Are you saying that the 20%average figure, it is not absolute volume of water per
figure you quote means we are almost at the levelse. You have to look at the particular circumstances
where it is not economically possible to drive it downin the surrounding area to see what the state of the
much further.rivers is, how much of that flow in the river results
Mr Setterfield: The figure which is set by OFWAT isfrom waste water treatment works and the like and
the economic level of leakage and it is theirhow much is coming in naturally and what you do
calculation, shared with the agency and the waterwith the excess flows in the winter.
companies. The water companies by and large are
there or thereabouts; they have either met or are just
above or just below those target levels, otherwiseQ32 Chairman: Whichever way you look at it, it is
they lose points in the OFWAT scoring system.making the best use of what we have got.
Professor Binnie: The figures are that leakage wasMr Setterfield: Yes.
5,000 megalitres per day in 1994–95 and it was just
over 3,000 megalitres in 2000–01.

Q33 Alan Simpson: In your introduction you said
that in a way you can do something about demand Q37David Taylor:May I turn to quality? In the ICE

evidence at paragraph 3.3 you talk about the highermanagement, but that tends to be over a longish
spring and summer temperatures and we heardperiod in terms of the replacement of people’s water
earlier5 that in the next quarter of a century theresystems and flush cisterns for the toilet. I think I am
could be higher average summer temperatures,right in saying that it was the New York water
perhaps up to one or one and a half degreesauthoritywhichwas having to do some of those sorts
centigrade and in the quarter century beyond that aof calculations in respect of the case for a new
figure perhaps up to three degrees centigrade wouldreservoir. They concluded that it was cost
be middling assumptions. You point out the greateradvantageous for them and everyone else just to give
likelihood of algal blooms for instance. How greateveryone in New York a new plumbing system and
an eVect do you think climate change will have?that is what they did as their investment: they
Mr Setterfield: There are others who are betterplanned just to put in new cisterns which were much
qualified as scientists. I think it is reasonable to saymore water eYcient.
that this is more scientific than engineering. OurProfessor Binnie: Correct.
view is that from what we read those eVects will be
significant in that all of these pressures move in the
same direction. So as temperature rises and flowsQ34 Alan Simpson: I am assuming that the caveat in
diminish, water quality deteriorates, pressure will bewhat you said was that if we had government
on water companies to improve sewage workspolicies which required much more interventionist
eZuent, but equally there will be environmentalapproaches to water, to management of existing
pressure to reduce the amount of water which isresources, that would change your assessment of
available for abstraction for public water supply. Inhow eVective it might be.
our view it looks as though deteriorating waterProfessor Binnie: New York was actually a
quality will mean less is available and the logic ofparticular instance where they had loo cisterns
that is absolute; we are not arguing the logic. It doeswhich were enormous and they were able to make
mean that climate change puts pressure on via thatreally massive gains at relatively low cost by doing route.

that cistern replacement technique. We have much
smaller cisterns in this country and therefore the Q38 David Taylor: Are there any other engineering
relative gains we can get from changing cisterns are options, not the Chairman’s concrete pouring, but
very much smaller. other options?
Chairman: Now I understand why we no longer see Professor Binnie: Algal blooms depend on
loos with Niagara on them. temperature.

Q39 David Taylor: Not just algal blooms; that wasQ35 David Taylor: One brief final point on resource
just an example.management before moving on to quality. You said Professor Binnie: And nutrients, which are nitrogenearlier on that the performance of water companies and phosphate and you can take those out at the

in terms of reduced leakage has been mixed, but you sewage treatment works. It is the diVuse nutrients
suggested that in the South East, where the pressure which are the more diYcult ones in order to try to
is at its greatest it was quite a good track record. deal with that problem.
Overall your evidence suggests about 20% of the
water put into mains is eventually leaked out. Is it 5 The Committee heard a briefing from UKCIP prior to the
the point that that leakage is largely occurring in evidence session on 28 April. Much of the information can

be found on the UKCIP website: http://www.ukcip.org.ukareas where the pressure on supplies is from leaks?
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Mr Setterfield: In terms of any answers, I guess my Professor Binnie: We do have some of it, but we
suggestion, which is sort of counter-intuitive, that cannot talk about it. There is one other thing, if I
those areas where you have waste water treatment may, which is that a lot of research has been done by
which is putting eZuents to sea, although it will the Met OYce on the changes of the mean
mean higher energy use in treating them to a higher precipitation and things like that. As far as water
standard to put them back into the rivers, actually if resources are concerned, what are much more
you put them back in rivers and you can raise the important are the extremes and we hope very much
base flowwith reasonably quality oxygenated water, that the Met OYce will be encouraged to do more
then that flow is beneficial. work on the extremes of rainfall during drought

periods in the future.
Q40 David Taylor:You were saying much earlier on
that the flows in some of themmight be 30% less than Q46 Joan Ruddock: I am going to deal with thethey are now.

question of sewage flooding, if I may. I have dealt inProfessor Binnie: Yes.
my constituency with far too many incidents of
sewage getting into people’s homes, but I expect it is

Q41 David Taylor: You also say in your evidence due to the Victorian pipes in London. I do not know
that therefore less water would be available to dilute just what the source of this is, but it is a hugely tricky
foul flow in the event of sewers overflowing. What problem when you get it. We are in the business of
then are the measures which we need to plan into getting so much of our sewer system renewed and
new generations of sewage treatment works to take possibly upgraded or completely replaced. I just
account of that? wonder whether you can answer the question you
MrSetterfield:Again there are others who are better posed when you spoke of lack of investment, which
qualified to answer that in terms of the waste water was about the degree of climate change we should be
treatment methods, but essentially it will be higher prepared for in the structure of sewers. Do you have
standards, it will be new treatment technologies, it an answer to the question you posed?
might be greater use of membrane technology, it will

Mr Setterfield: If I may go back to the earlier pointbe whatever the next advances are, all of which come
you weremaking, our view as the Institution of Civilwith a price and that price has to be borne by
Engineers—and we have been very public on it—iscustomers of the water companies. Our view again is
that there has been significant under-investment inthat some real long-term planning and long-term
the sewer system. At the present time, if you take thethinking about this in research terms would be
age of sewers and the rate of investment currentlybeneficial and it is research which everybody should
being made, in terms of maintenance, replacementsign up to rather than it being done just by the water
and all that goes with it, many of our sewers arecompanies, or just by the agency, or just by Defra.
going to have to last 1,000 years.

Q42 Chairman: May I follow on that for a bit of
information? In paragraph 4.2 you say “Evidence of Q47 Joan Ruddock: But they are not lasting and we
climate change on the design of sewers is within a know it.
recent report prepared by UKWIR”. Could you tell Mr Setterfield: We know they are not and that is a
me who they are? silly figure in some ways; some might last that long.
Mr Setterfield: That is the United Kingdom Water What it really means is that looking ahead for
Industry Research body. climate change and looking ahead at scenarios it is

essential that we allow, and the water companies are
funded for, suYcient margin to be able to design inQ43 Chairman: Is it a public body?
some of the extreme events, not all of them clearly,Mr Setterfield: No. The people next giving evidence
because it is about risk, but some of those extremewill be able to tell you in great detail, because I
events, into present day sewer designs. The UKWIRhappened to see one of the people massively
research which is referred to starts to look at thatinvolved in that research in the corridor outside. He
and you do have the manager of the whole project asis going to be giving evidence.
one of your witnesses, but I do not want to drive his
evidence in a particular direction. In answer to theQ44 Chairman: I give them notice that perhaps one
second part, no, I do not think we are in a positionof the things theymight like to explain to us, because
to answer any further than I have.there is a wonderfully Delphic short line here where

you say “Only a two page summary is in the public
domain” as if to say there are deep secrets which are Q48 Joan Ruddock: You are just conscious of the
not in the public domain. need, but you have not made an assessment
Mr Setterfield: If I may, it was simply that we, as the yourselves?Institution of Civil Engineers, in terms of giving

Mr Setterfield: No.evidence did not have access to this to be able to
amplify what might be in it.
Chairman: It will be a voyage of discovery. Q49 Joan Ruddock: I think you do all agree that the

kind of climate changewhich is happeningwill result
in a greater increased threat of the sewers beingQ45 David Taylor: You were keen the report was

not leaked. flooded. You have no doubt about that?
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Mr Setterfield: Yes; absolutely. Mr Setterfield: There is nothing at all wrong with
Victorian sewers, but like any infrastructure theyProfessor Binnie: Absolutely; correct.
have a lifespan. So thosewhich are in good condition
will continue to be in a good condition and equally

Q50 Joan Ruddock: Given that is the case, to what some of those laid in materials such as pitch fibre
extent do you think the government regulators and pipe, or when we moved away from large diameter
the water companies are addressing that? Given that brick sewers do not last as long as the large diameter
we agree on the science and the likelihood of these Victorian sewers. No, they were some superb
risks increasing, is it being adequately addressed? examples of engineering skills and some of the
Mr Setterfield: I would say that in the early periodic sewers built subsequently are equally good examples
reviews post privatisation the whole question of of engineering skills, but you have to invest in the
sewerage was not being addressed with suYcient infrastructure, in maintenance and rebuild at some
priority because the driving forces were European rate and I do not think it has been suYcient.
legislation, other legislation, which eVectively alone Professor Binnie:Certainly in parts of London trunk
capped the amount of money available for sewers were designed in the late Victorian era for
maintenance and new sewers within the much smaller populations, much less impermeable

streets. We now have impermeable streets, a lotinfrastructure. OFWAT have recognised that and
bigger population, so the sewers are running muchmuch more eVort is currently being made to include
closer to their full capacity during normal conditionssuYcient for sewerage maintenance and investment.
and with quite small extra rainfall you can getI do feel it is still the poor relation within the water
problems building up.company capital programmes looking ahead to the
Chairman: Gentlemen, you have been a remarkablenext five years. Since we have only seen the draft
double act, working beautifully together in closebusiness plans for the water companies and we do
harmony in answering all our questions and we arenot yet know the outcome of the next periodic review
very grateful to you for starting the formal part ofuntil November, perhaps that is the time when we
our inquiry into this area. As we always say, youwill really see what the evidence is.
cannot undo on the record that which you have put
on, but, if, in addition to the point I was making

Q51 Mr Mitchell:What is the problem with sewers? about the benchmarking for Singapore, there is
Is it just age, is it lack of capacity, is it that the wrong anything else you want to send to us by way of
raw materials have been used, is it the earth moves? written evidence, we are always grateful for further

thoughts. Thank you both very much indeed.What is wrong with the Victorian sewers?

Supplementary memorandum submitted by the Institution of Civil Engineers

CLIMATE CHANGE, WATER SECURITY AND FLOODING

Letter to the Clerk of the Committee from Chris Binnie, Member of the Institution of Civil

Engineers Water Board, 14 May 2004

During the oral evidence given to the Committee by Graham Setterfield and myself on behalf of the ICE
I gave an outline of some of the measures used in Singapore to control demand. I was asked by the
Committee to submit further written evidence on this topic and subsequently this was requested by 14th
May.Whilst I was visiting and living in Singapore from 1996 to 1998 I gave the keynote address to the UN
Conference on theEYcientWaterUse inUrbanAreas and similar on theEVect of ClimateChange onWater
in South East Asia at Asia Water in Hong Kong. I attach a photo copy of part of one of the associated
published documents.6 My suggestion is that you use this letter and the attachment as the response to the
EFRA Committee.

I set out below some supporting information and comment.

Singapore is a modern city of some four million people living on an island about the size of the Isle of
Wight. The water supply system is controlled by the Public Utilities Board, a State organisation. About 60%
of the water supply comes from Malaysia, a country with whom there is a rather prickly relationship and
hence the Singaporeans are concerned that the Malaysian source could physically be turned oV at any time.
Hence the concern of the PUB is not only economic eYciency but also potential national survival.

Most people live in modern high rise blocks so most water supplies are to the apartment block. All water
supplied is metered. As small diameter local transmission pipes barely exist and the topography is low and
the island compact hence the water pressure in the mains is low, the leakage from the pipes is low.

6 Not printed. 10th IWSA-ASPAC Regional Conference and Exhibition: Commemorative Album, Water Hong Kong 1996, pp
84–86.
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However, there is appreciable modern industry, all at the high value added end and much of it in the
petrochemical sector. There is therefore a significant requirement for industrial water. On page 85 para (e)
the description of the Singapore water supply system states “A procedure was jointly established with the
EconomicDevelopment Board and Jurong TownCorporation in 1983 to scrutinise all applications for industrial
where the anticipated water requirements of the company exceeds 500 cu.m/month. The procedure requires all
applicants to undertake to adopt various water conservationmeasures to reduce their potable water requirement
before their applications are approved.” The Jurong Town Corporation covers the main area zoned for
industry in Singapore.

On page 84 para 55(b) it states “Water audits are carried out each year and visits aremade to large customers
such as industries, commercial establishments, hotels, condominiums etc to check on their consumption and
advise them on water conservation measures.”

This practice of requiring all new industries to obtain approval to their water conservation measures as
part of the development plan application is good. The annual water audits ensure that the systems continue
to be used and if necessary upgraded.

However there is little new heavy water using industries in UK so the eVect in England and Wales would
be of less eVect. However with climate change this could change with for instancemore air-conditioning and
for instance more farmers and horticulturists drawing their water from the public supply.

The EFRACommittee may wish to question water companies and the Environment Agency who run the
Water Demand Management Centre whether they consider that adding a similar requirement to the
Planning System in this country would be of benefit.

I hope that this information is of help to the Committee.

Chris Binnie
Institution of Civil Engineers

May 2004

Memorandum submitted by Water UK

CLIMATE CHANGE AND WATER SECURITY

Introduction

1. Climate change is already aVecting the water industry. The latest UKCIP (2002) climate change
modelling suggests that the impact of climate change could be more severe than previously thought
(UKCIP 1998), and the impact on the sector is expected to increase.

2. If the future impacts of climate change are not factored into water company plans then, water and
wastewater service provision could become unsustainable. Without adequate security for water and
sewerage services the infrastructure and economy of the UK could be severely constrained, public health
could be compromised and environmental damage could occur.

3. For the past decade the industry has been working with a number of partners on climate change
research. This has enabled many companies to include appropriate allowance for climate change in their
water resources plans. Whilst the industry is considering long-term mitigation, the present focus is on
the pressing needs of adaptation.

Impacts on Resource Availability

4. Whilst the annual average rainfall may not change dramatically, there may be changes to the
patterns and seasonality of rainfall. Climate experts have forecast that rainfall events will be more intense
and rainfall will generally increase during the winter and decrease in the summer. This could reduce
surface water quality and availability in summer, resulting in a greater reliance on winter storage, and
on conjunctive use of sources of water.

5. Two possible solutions for providing more winter storage are:

— New or enlarged impounding reservoirs. This will require feasibility work to begin at an early
stage because of the long lead times.

— On-farm winter storage reservoirs for irrigation.

6. Groundwater abstraction could also be impacted throughout the year. The net eVect of the
UKCIP02 scenarios is a reduction in predicted recharge, over much of the country. A greater proportion
of the available resource will be required to support baseflow to streams and rivers, forcing a reduction
in groundwater abstraction. There may also be a long-term threat to groundwater reserves, as the more
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intense rainfall events may result in surface flooding rather than infiltration to groundwater (however
this is the most uncertain aspect of the hydrological cycle). Higher temperatures may also reduce recharge
due to increased evapotranspiration.

7. The main concern relating to water supply is not a small change in the climate but fundamental
changes to the patterns of climate and an increased incidence of extreme conditions. Long-term droughts
lasting more than one year and more severe flooding events are likely to severely stress the water and
wastewater infrastructure.

8. Climate change could also impact on coastal communities by increasing salt-water intrusion. Lower
annual recharge and higher demand for water could result in more saltwater being drawn into coastal
aquifers reducing the quality of water for abstraction. In low-lying areas salt water intrusion can also
be intensified by rising sea levels.

Impacts on Assets

9. Climate change is likely to present a number of threats to assets and potentially increase the cost
of asset maintenance. Dams may be more prone to siltation due to increased soil erosion; earth dams
could also face a greater threat of slippage as a result of rainfall; increased wind speeds may increase
wave erosion on upstream dam faces.

10. Pipe systems for both supply and sewerage are likely to be more prone to cracking as climate
changes lead to greater soil movement, desiccation and freeze-thaw cycles.

11. There may be a need for additional infrastructure to transfer water from increased winter storage
to areas of supply deficiency. As both groundwater and river levels drop, groundwater sources may have
to be deepened, moved or abandoned, and surface water intakes may have to be relocated.

12. In areas that are prone to flooding existing infrastructure for water supply may have to be relocated
or protected.

13. The design standards for existing sewerage systems did not take climate change into account.
Future rainfall events are likely to exceed the current hydraulic capacity of parts of the network leading
to localised flooding. Accounting for climate change in new sewer design and improving current combined
sewer overflow (CSO) performance will be extremely costly.

14. Most water treatment and sewage treatment works are close to rivers on flood plains. These assets
are at risk of being flooded or stranded and inaccessible during flooding events.

Impacts on Operation

15. More frequent droughts will require greater operational flexibility, and will require water
companies to operate in a more risk averse way. Abstraction and treatment of more expensive river water
during wetter months may be required in order to reserve reservoir supplies.

16. Further conjunctive use of resources may be required. For example, by cutting back on
groundwater abstraction when surface water is available, and increasing groundwater abstraction in dry
years when surface water resoures are restricted. Frequent changes in water quality will impact on
customers and will require significant investment.

17. The operation of sewage treatment works may be compromised by changes in operating
temperature. Generally an increased temperature should improve the level of operation, but we are
already seeing that it may also lead to increased odour problems from treatment works. Changes in
temperature will lead to changes in the biological status of waters with increased eutrophication and
associated threats to quality.

18. Sewerage networks are also likely to be aVected under climate change. Sewerage systems have been
designed on the basis of historic rainfall information, which no longer holds true. Designing for the future
will have to take into account an increasingly variable climate with greater extremes. As the climate
changes the actual likelihood of occurrence of events changes and the systems may no longer be able to
support levels of surge flow associated with more intense rainfall.

19. Increasing ground and air temperatures may lead to water quality problems for treated water in
our distribution and supply systems.

Impacts on Water Quality

20. The response from the agricultural industry to changes in pests and diseases will be watched by
the water industry with great interest. As farmers turn to new pesticides and other chemicals to provide
disease control, the industry will have to monitor the impact on raw water quality. New treatment
processes may be required, almost certainly involving significant energy inputs, to maintain standards.
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21. Changes in river flows with drier summers and wetter winters will lead to greater variability in the
raw water quality of our rivers and in our reservoirs. This variability will be exacerbated by changes in
diVuse pollution, soil erosion, farming practices and the mobilisation of pollution in previously
unsaturated soils, this is already being seen in relation to high nitrate peaks during wet winters. The risk
of a major pollution incident will increase as the areas at risk from flooding extend into urban and
industrial areas. Increased rainfall intensity will lead to elevated turbidity from soil erosion and rapid
surface water infiltration, this will result in increased outage and increased treatment requirements. The
water industry will have to manage these threats.

22. In order to ensure that wastewater discharge quality from treatment works is appropriate for
potentially lower summer flows, additional investment may be necessary.

23. As the conditions in our raw water resources change so also will the micro-biology, and the scale
and nature of water-borne diseases.

Environmental Challenges

24. Lower river flows, saline intrusion, and reduced groundwater surface water interactions in the
summer could have an impact on ecology. Defining and predicting what will happen is diYcult, as
ecological systems will change in response to the changing climate. The critical issue here is the speed
of response to the changing climate. There will be significant changes to the “traditional” biodiversity
of the UK as species and habitats fail to adapt, whilst others take advantage of the warmer, wetter climate.
This will pose practical problems for the water industry, for example, warmer water temperatures in our
rivers will encourage the growth and spread of alien species such as the zebra mussel. This animal will
readily colonise our abstraction intake pipes causing blockages and quality problems.

25. The water industry owns large areas of designated nature sites and the stewardship of such sites
is already a water industry obligation. Looking forward there needs to be a fundamental shift in our
biodiversity and ecological protection policies. We will not be able to conserve species or habitats which
are unable to survive because the climate has changed. We will need to accept that we will lose species
and habitats.

26. We need to develop flexibility and realism in the UK’s environmental protection policies; this may
have to be more holistic and less prescriptive. For example there are currently no mechanisms for de-
designating European Natura 2000 sites, which may be necessary if a changing climate removes the reason
for their designation or makes it prohibitively expensive to preserve such sites in perpetuity. Likewise we
may have to consider ecological corridors, because a series of specific isolated designated sites with no
interconnections means that it is diYcult for species to adapt or migrate between sites; this is particularly
true of invertebrates. The river system and riparian lands are the ideal areas for such corridors and we
may have to reassess the way we manage river systems.

27. The impact of climate change on the Water Framework Directive is another area of considerable
uncertainty. The objective of this legislation is to achieve “Good” surface water and “Good” groundwater
status. A key element of meeting the Directive will be the ecological status of each water body. Climate
change will have a direct impact on compliance with the Directive. It is imperative that “Good” is defined
in relation to what is appropriate for surface and ground water in the context of the climate in 20 and
50 years time, rather than the climate we have now.

Increased Uncertainty and the Need for Long-term Planning

28. One of the few certainties of climate change is that the climate is becoming more uncertain. The
return periods for droughts and floods, temperature ranges and average rainfalls and streamflows are
likely to change significantly, undermining the very concept of traditional planning approaches based on
forecasting using historic trends. The uncertainty facing the industry is made more diYcult because we
will have to deal not only with a new climate, which will continue to change, but also with greater climate
variability and extreme events. This increased uncertainty makes planning, prediction and therefore
investment extremely diYcult for the water and wastewater industry. We have to plan to meet the
extremes if we are to meet the expectations of our customers and protect public health and the
environment. It is therefore essential that this issue be fully factored into forward planning and
investment. In short there is a cost associated with preparing for climate change, but we must prepare
if we are to maintain quality, service and environmental standards in the long-term.

29. The current five-year periodic review of water industry prices and investment does not encourage
long-term investment.
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Impacts on Demand

30. Climate change will impact upon demand in the domestic, agricultural and industrial sectors:

31. Domestic

Rising temperatures will have impacts on customer behaviour, increasing water usage. Personal
washing and clothes washing would increase, as would leisure use of water in the garden and the demand
for facilities such as swimming pools. However, prolonged dry periods may also lead to increased interest
in water eYciency amongst customers.

32. Industrial

Industrial response to climate change is highly variable depending on sector; however there will be
additional demands for cooling and processing waters.

33. Agricultural

There is likely to be increased demand for animal watering and crop irrigation, leading to a need for
increased on-farm storage.

34. These are the likely short-term response to climate change, but may also be larger more structural
responses that will have a much greater impact on water resources. For example changes in industrial
production or cropping and changes in population and migration.

Impacts on our Investors

35. In an increasingly uncertain future the industry can expect greater interest from its shareholders,
the financial institutions and the “City” wishing to be assured that the risks to individual businesses posed
by climate change are being managed eVectively. We are already seeing questions on climate change in
our discussions with our investors. Our approach to risk management and our eVectiveness in dealing
with the impacts arising from climate change will be seen as business critical success factors.

Conclusions

36. The threats posed by climate change must be taken seriously and must be given the attention they
deserve. Failure now will condemn future generations. The main focus for the water industry has to be
on developing adaptation strategies to ensure we can deliver clean drinking water and safe sewage
treatment in a changing environment. Mitigation is important but can not be the main priority for the
industry.

37. There is a need to integrate climate change into the planning and regulatory processes of the water
sector. This integration needs to take place across all areas of Government (EC, National, Regional and
Local) and all statutory agencies. Dealing with climate change must be acknowledged and accepted at
all levels of government and statutory regulation as the key priority. For example regulators should not
block water company proposals for new reservoir developments unless there are alternative plans in place
at the regional level to ensure long-term security of public water supply.

38. The water industry can not be expected to deal with climate change alone and neither should its
customers be expected to bear all the costs.

39. The costs associated with climate change adaptation will be considerable. There is a need for a
better understanding of the links between climate change, hazard, risk, and alternative responses. We
also need to understand how the impacts of climate change on diVerent sectors (eg agriculture) will have
indirect eVects on the water industry arising from the chosen response mechanisms.

40. The industry needs to maintain the trust and confidence of its customers and its investors to remain
viable. This requires full policy integration across all the arms of Government and the statutory
regulators. There is a need for regulators to develop flexible regulation that can accommodate variability
of climatic conditions. There is also a need to increase public understanding of the impacts of climate
change.

41. In conclusion, the UK water industry will be able to meet future water and wastewater service
needs, but in order to do so sustainably and eYciently, long-term planning, funding and prediction
mechanisms must be developed and we cannot do this alone.

Water UK

April 2004
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Witnesses: Mr Brian Duckworth, Managing Director, Severn Trent Water, Dr Peter Spillett, Head of
Environment, Quality and Sustainability, Thames Water and Mr Jacob Tompkins, Policy Adviser, Water
UK, examined.

Q52 Chairman: Now Water UK. We have a galaxy Mr Duckworth: I shall defer to others in a second.
May I just refer to some market research which wasof stars in front of us who are going to reveal all,
undertaken on behalf of the industry? When I talkincluding, when we get to sewers, lifting the shroud
about the industry I mean the regulatory bodieson the mystery report which has got us so excited.
and I also include Defra and organisations likeMr Brian Duckworth is the Managing Director of
English Nature. We conducted some marketSevern Trent Water, welcome. Dr Peter Spillett is
research ahead of the current price review and topthe Environment and Quality Manager of Thames
of customers’ lists in terms of their expectationsWater, so thank you for what you do in my
were drinking water supplies and quantity andhousehold, I am very grateful for it. Mr Jacob
quality basically. Then they understand there is anTompkins is the Policy Adviser for Water UK and
environmental expectation and then they wantyou are very welcome. Thank you very much for
some of their local service deliverables. The realsending in your evidence which was very clear
issue though is that we are faced with massiveindeed.7 You say in the introduction to your
amounts of new investment to meet some of theevidence “If the future impacts of climate change
environmental drivers and some of the other issuesare not factored into water company plans then
which perhaps do not have a statutory driver dowater and wastewater service provision could
not get done. Quite often—and we saw it at the lastbecome unsustainable”. If that is your statement
review—some of the issues associated withnow and we have known about climate change and
maintaining our assets were excluded because theits implications for some while, what have you all
new quality drivers coming out of Europebeen doing?
overtook.Mr Duckworth: We have all been trying to work

very closely with our economic regulators and our
Q54 Chairman: I picked out a piece in paragraphquality regulators. At the end of the day, they are
29 of your evidence in terms of our previousworking very closely with government oYcials too.
witnesses and commented that you had said “TheWhen we see the amount of investment which we
current five-year periodic review of water industryface, we face a huge amount of investment coming
prices and investment does not encourage long-out of new European directives, mainly in respect
term investment”. That says clearly that regulators,of quality, when we then look at customer
the Environment Agency and ministers areexpectations in terms of their service, it can quite
thinking too short term. Is that right?often mean customer expectations in respect of
Mr Duckworth: In my view, yes.sewerage—they do not want flooding—

expectations about the way they are able to use
water in the 21st century, then we align that with Q55 Chairman: If we looked at the agenda of the
their expectations of how much they prefer to pay things which you ought to be planning for in terms
for a 21st century service and sometimes the two of climate change, you now have a pretty clear idea
do not match. It is a question of balance. Can we of what the scenarios are. Just give us a flavour of
aVord to do all the things we ought to be doing in what the menu is of the things you need. Can you
terms of maintaining our assets, preparing for some give us any global figures for the UK water
of the new and quite often quite expensive industry? What should it be spending? What should
European legislation, looking after their water it mean to a customer if you were to knock on
resources, because our customers still see us as somebody’s door and say “I’m from the water
water companies rather than water and sewerage company. I want to talk to you about your bills in
companies in the main and finally perhaps thinking the next decade. We’re going to have to do X, Y
about those other aspects of customer service which and Z”. What kind of message are you going to

give to customers? What needs to be done?the vast majority of customers take for granted, but
Dr Spillett: If you just look at the main functionssome customers, perhaps at the ends of our
of the water companies, we have to provide safe,systems, suVer from? We are faced with quite a lot
wholesome water, take away and treat and disposeof competing issues for what have become pretty
of sewage. We have already heard, and I presumescarce funds in terms of water bills.
you have from your UKCIP witness, that we expect
to have less water in the summer, longer drier

Q53 Chairman: Does that have an implication that summers and probably more intense rainfall in the
you feel that Europe perhaps, with things like the winters. Overall we can see that there are going to
water framework directives and directives on water be more unpredictable events, maybe longer
quality, have not themselves factored into the droughts. The question on our demand forecast
demands which have been implicit in those over these 25 years is whether we should be
requirements: the impact on the customer. In other planning to a greater extent for great risk and this
words, are we asking customers to bear too many costs. Because there is more winter run-oV, as was
costs in relation to what they want, which is a mentioned earlier, it would be useful to have more
regular quality water supply but an equally regular winter storage and hence upland reservoirs to help
departure of waste? regulate the rivers. In terms of investment on the

kind of assets we are talking about, in order to
ensure security of supply, more has to go into that7 Ev 15
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supply and demand area. Equally we have heard whatever, are going to be spread over 20 or 30
years. The question is the balance in the bill. Theabout possible water quality problems on already

high standard rivers if there is less flow in the bill does not have to go up by itself, but if for the
next five years the framework directive requires asummer. Do we have to ratchet up the standards

on our sewage works which are really quite tight? high increase in investment because of quality
issues and at the same time the industry is tryingWe can see all this would lead to increased

investment on process chemicals and energy. Then to seek a greater improvement in its infrastructure,
then OFWAT is going to be faced with a politicalyou have to look at what the impact of all this will

be on our current performance, on our assets. Will problem of a larger bill size.
the sewage works work better or worse at higher
temperature? There is going to be dilution in the Q57 Chairman: I want to pin you down. Again you
winter and concentration in the summer. This are painting a very elegant word picture of the
summer with the long dry autumn we had odour balance as to where investment should be, but in
problems and septicity in the sewage network terms of money, we have done an inquiry into the
because we are not moving the stuV along. What water framework directive and we are aware of the
we are saying, and the inference about long-term deficiencies at the moment in the forecasting of the
planning, is that our assets are in the ground for number which it may cost to implement, except
anything from 80 to several hundred years. You that you may not be able to be accurate. Try to
were referring to this famous document of which I give us a figure, even within a range of numbers,
have a slightly longer version than two pages. It is as to the kind of investment levels that water
saying that the design of our sewers is based on 50 companies are projecting, over whatever time
to 100 years ago, on return periods of maybe a one period it is appropriate, you are going to have to
in 30-year storm. If we are getting more intense spend to cope with the kind of issues here.
rainfall, more unpredictable rainfall, how much Obviously you understand the issues here very
larger should the diameter of the sewers be? How clearly, but what kind of numbers are we talking
much more storage should we put in? We should about?
be thinking about it now, because these assets we Dr Spillett: I can give you an example of a major
are going to be putting into our infrastructure are sewerage project which would in eVect cost about
going to be there for a long time. In going to the £2 billion overall, that we calculated over a 20-year
customer, picking up the point about previous period would put the average bill up by about £30.
investment, we should not like not to do the
environmental stuV, which is very important; we

Q58 Chairman: Is that a UK sewerage project?should just like to see the focus moved more back
Dr Spillett: This would be in the Thames area.to our infrastructure.

Q59 Chairman: So it is £2 billion for Thames over
Q56 Chairman: Just help us out. You have painted 25 years as a ballpark figure.
a wonderful word picture and it is very clear on Dr Spillett: It gave us a model price increase of
some of the issues you are thinking about. Given about £30 over that period; just to give you an idea
that there is time to do this work and certainly the of the scale.
presentation we had earlier indicates that events are
moving, but they are moving at a slower pace and

Q60 Chairman: That gives us a very good idea, butwe need to react to them, have you done any of
have you had any discussion about a national billyour monetary forecasting? If you then said right,
for this? The point is that we had the regulator inwe now have to make the investment to deal with
when we did our last inquiry into water prices andall of the issues you have just so clearly outlined,
we were looking at this five-year period.8 What youover what timescale do the water companies in the
are talking about is a very long timescale. It wouldUK then have to start investing? We have gathered
just be helpful to get some idea what this globalthat there are diVerent scenarios in diVerent parts
sum is.of the country. Try to help us understand, from the
Mr Tompkins: We do not know, partly because wepoint of view of the people we represent, what this
are not party to the information that we wouldmeans. Does it mean that every year there is going
need in order to be able to calculate that. There isto be X pounds extra which will have to be added
no national planning body for water resources.to a water bill, to enable the investment to go in?

How does that relate to what the regulators are
Q61 Chairman: Hang on a minute. You representallowing at present? Just give us some feel for what
the UK—it means.
Mr Tompkins: We represent Water UK.Dr Spillett: At the moment average bills down here

in the South East are about £200; they vary. In the
South West they are more expensive because of the Q62 Chairman: I cannot believe that water
coastline and so on. At the last price review companies in the United Kingdom faced with this
OFWAT required a price reduction. There is challenge have not individually, even on the back
probably going to be a bit of a catch-up here and of the proverbial envelope, sat down and said it is
companies’ published draft plans show anything up
to 30 or 40% more. A lot of these investment 8 Environment, Food and Rural AVairs Committee, First

Report of Session 2003–04, Water Pricing, HC 121.things, if they are major, like reservoirs or
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going to be in the order of X for us to deal with is going to cost, whether OFWAT are going to be
shocked by it and how much the bills are going tothis and added up the Xs. I cannot believe you have

not done that. go up.
Mr Tompkins: To a certain extent that has been
done. The Competition Acts precludes detailed Q67 Joan Ruddock: And the disruption in a city
comparison. I would also say that for things like like London.
the water framework directive, because we are Dr Spillett: Exactly. If we are starting with new
excluded from the discussions over what good growth areas like the ODPM areas, then we should
status is going to be, the definition of good status be putting in new sewer designs or more
within the water framework directive will set what environmentally friendly sustainable urban
the cost levels have to be. We are currently doing drainage things to help out to start now, because
some research looking at land use changes or what they are going to be there for 100 years. It is really
things we would have to do, depending on diVerent looking forward and saying we ought to be
levels of good status and there is UKWIR work building this into the design of brown field sites and
which is looking at those things as well. We have new towns, but we have not yet got the precise cost
done estimates of cost, but because it is dependent implications. We suspect it is going to be a bit of
on government regulation, we are precluded from a shock to OFWAT because this is fairly new
being involved in that and we do not know. research, quite innovative. We should like to put in

more storage, but in somewhere like London there
Q63 Chairman: I am not asking for it to be down is no capacity.
to the last five pence.
Mr Duckworth: Let me hazard a guess. Q68 Chairman: There certainly cannot be much

space under London’s streets at the moment.
Q64 Chairman: Yes, that is a nice idea; hazard a Dr Spillett: No, everything else is going under
guess. there.
Mr Duckworth: If we want to talk about reservoirs, Mr Duckworth: It is not just London’s streets
though we could talk about the sewerage system either, every town and village.
but that is much more complex, 10 reservoirs
perhaps over the next 10 years. Possibly around Q69 Alan Simpson: I should welcome this
£500 million each one, £5 billion spread over the discussion which takes us onto the longer term
next hundred years. The amount of increase on basis. You will recall from our review of the water
water bills will be in terms of pence per week spread framework directive that we were just bemused at
over that period and that secures the water resource the water industry’s position on short term versus
position for the whole of the UK. long term. It is important to put on the record that
Chairman: That is helpful, to get it into some one of the criticisms of the industry post
perspective. privatisation was that you were very good at

initially turning the tap on and paying yourselves
Q65 Joan Ruddock: May I touch on the sewers and your shareholders, much better at going down
question? Dr Spillett said that there was the that path than addressing these longer-term issues
question of possibly increasing the diameters of you are coming to us with now. We ought to be
sewers to cope with these very heavy, sudden and just a bit clear with each other about the methods
unexpected storms and also the storage capacity. Is of how we finance and what the industry is there
it possible to do that to existing sewers? It clearly is for. I just want to try to address this from a
to new sewers, but I imagine not to existing sewers. diVerent tack and that is that in some ways we have
Dr Spillett: Absolutely; very diYcult to do any to produce a change of culture and perception
retrofit. about where water figures in people’s lives. In order

to get to the long term we are going to have to
begin with the short-term water crisis of one formQ66 Joan Ruddock: So if you cannot do it to

existing sewers, this is clearly a universal problem or another. In the evidence you submitted you did
suggest that the high frequency of extreme eventswe are going to face, so how many new sewers are

you going to have to put in place? is likely to stress the water and wastewater
infrastructure severely. Where do you feel we areDr Spillett: The mysterious report which our

colleagues were alluding to is a three-year piece of most likely to be confronted with that first? Which
are the most vulnerable areas to the sorts of threatswork looking at the impact of potential future

rainfall patterns on our existing sewerage system. you addressed?
Dr Spillett: You saw the monsoon conditionsThe reason they only got two pages is that there

are 12 volumes and they have not been published yesterday. In the last 10 years we have had more
atypical events or unprecedented events than in theyet. What we wanted to know were answers to the

questions you have just asked. Most of our sewers previous century. We are already quite concerned
about the possibility of getting back to backalready exist on previous handbook design. What

they were trying to look at was the potential impact droughts two years in a row, because if the
groundwater aquifers are not recharged then theof climate change rainfall. They have come up with

this view that we would have to look at the return river flows are going to suVer and then we are
worried about restrictions and ensuring security ofperiod of storms and we would have to design more

storage. The next phase is how to do this, what it supply for our customers. Equally, if we are going
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to get very intense rainfall periods which exacerbate Mr Duckworth: That process has already started,
but you are asking us to paint a picture nationally.flooding, the agency is going to have more fluvial
What that picture is, is a composition of tenflooding and certainly their worries about coastal
regional water company plans and if we were hereflooding and saline intrusion are huge. This last
just listening to evidence from Severn Trent orautumn, when it was getting pretty dry, there were
Thames today, we could go into a lot of detailproblems in Ireland, Scotland, North Wales as well
about where we see our water resources’ headroomas the South East, but from the water resources
being eroded over the next 10 or 15 years becausepoint of view, the South East is probably the most
we do have those plans and we could also talkprone to water resource problems.
about the hydraulically challenged parts of our
sewerage system. It is for those areas where we feel

Q70 Alan Simpson: In a sense, if you were to take most exposed and most at risk that we are
this regionalised picture from the South East and identifying investment solutions for the future.
project it on, how as an industry are you
attempting to get across to us that more

Q72 Chairman: Let me ask for some help. Fromregionalised breakdown of the balance of stress, the
our standpoint, it would be very interesting if youstress between water shortage, the problems of were able to try to develop the analysis you haveareas which are more likely to be hit by monsoon put in front of us in a little more detail. The reason

flooding, the problems of areas which are more I say that is that water users in the South West, as
likely to be aVected by higher levels of groundwater you referred to briefly earlier, have had to pay very
contamination? high per capita increases in their bills because the
Mr Duckworth: I do not think we can say to you environmental directives have impacted on their
with any evidence that it is going to be area A or area disproportionately. There is not at the
area B. Your monsoon conditions in London moment a mechanism of burden sharing but you
yesterday happened in Worcester and Pershore the could argue that climate change is a national
day before and probably at some other time in the problem. However, you have just highlighted the
course of the next few months, it is going to happen case of the East Midlands as a relatively speaking
in other parts of the countryside. Similarly, drought high risk area in your area. There is an interesting
conditions can be regionally specific. The fact that debate to be had here. If you are going to sustain
we had an autumn drought which applied to the supplies in and out of the East Midlands against
whole of the UK was quite unusual really. In the the scenario we are talking about, are those people
drought of 1995–96 the East suVered much more going to have to prepare themselves for
than the West. In my particular region, the disproportionately large bills or, given it is part of
Midlands, we had plenty of water coming out of Severn Trent, is there an element of burden
Wales into Birmingham, but it was the East sharing? I do not want to have the debate now, but
Midlands which was at most risk. It is diYcult to it would be very helpful if you could develop that

scenario, because people will want to say, if I ampaint a sub-regional picture. We know that in the
living in a high risk area, what do I face as acourse of the next 20 years we are going to have
possible increase in my bills?either these severe rainstorm conditions or lack of
Mr Duckworth: I think we can develop that forrain which will exacerbate either floods or water
you. The public part of the plans which every watershortages.
company will be putting on their website nextDr Spillett: After the companies have produced
Friday will talk about those particular issues: wheretheir 25-year or 30-year water resource plan, the
the investment is going or what investment isAgency usually then produces a national and a
proposed over the next five years, which of theseregional view from their own perspective and they
problem areas we are addressing.themselves quite often diVerentiate between issues

in the Midlands, South West, South East and the
North. They tend to focus on what they see as Q73 Alan Simpson: In preparing that information
possible regional diVerences. for us, or using the information from the website,

can you just make sure we are able to see as well
the risk evaluation you do in respect of potential

Q71 Chairman: Coming back to this question of the gains which would come from new reservoirs, new
investment, surely you are going to have to produce sources of water supply as opposed to man
some kind of risk analysis for the UK and the management which looks at conservation measures
quicker you get started on responding to the more eVectively?
outcome of that, bearing in mind the asset life and Mr Duckworth: That is a diVerent issue.
point you were making earlier about spreading it Dr Spillett: You asked the question earlier about
out, from the consumer’s point of view it will be the cost hierarchy. When the companies put
“cheaper” to do it starting now, rather than together their 25-year plans they are based on a
spending a long time. There must come a cut-oV methodology agreed with the regulators which
point where you say if you do not begin this process takes into account least cost and risk. It is not just
of spending in the next five years and you leave it the physical cost; it is the social and environmental
for ten years, then you are going to have to spend cost. You would develop your next stage, either a
at an ever-increasing rate to achieve the objective. resource or a demand management measure

depending on the economics. As you go out to theWhen should this process be starting?
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10 or 20 years you are using up your resources on saying about desalination is that if we perceive gaps
opening up before we get to the reservoir, wethe cheaper ones and you are coming into

reservoirs, desalination and so on. You have a cannot bring the reservoir forward, but we can
construct a desalination plant on the Thamescertain amount of flexibility because you cannot

build a reservoir within 20 years. In the case of within two or three years. Because it is brackish
water and not full sea water, the energy costs areThames, we are having to bring desalination

forward to plug a gap, but we have to analyse the fortunately much less. We think that is quite a good
way forward. To be perfectly honest, from a waterrisk in order to make sure the resource or the

demand management is in place against increasing resource professional’s point of view, we see
desalination costs getting cheaper and becoming apopulation in the South East and climate change.

That is how we judge it. I am not saying that it is more useful technology all round the world,
because the water resources problem is not just thebrilliant, but it is reasonably sophisticated.
UK, it is everywhere.

Q74 Joan Ruddock: I think you are beginning to
Q76 Joan Ruddock: This is not directly related totouch on some of the questions I was going to ask
this inquiry, but may I ask whether there are noabout the maintenance of water supplies. You
means of using renewable energy to dosuggest that there may be need for new reservoirs
desalination?and we have just heard from Dr Spillett the fact
Dr Spillett: Oh, yes. Especially if you have athat it is not possible to do that in the timeframe
cheaper power source, if you run it near a powerrequired by Thames Water. In terms of your
station or something like that, the costs get evenplanning I wonder how that has happened and why
less.you are moving to desalination? Can we look at the

more general picture and what role reservoirs can
have in mitigating the eVects of climate change? Q77 Joan Ruddock: I am concerned about the
Dr Spillett: Particularly the way we are being told climate change implications of using carbon
the scenarios are going to work, the problem is that technology.
there will be more winter run-oV going into the Dr Spillett: Spain, for example, can use wind power
rivers and out to sea and not being used and there and solar power and they use these things
will be less available in the summer which will aVect seasonally because of the tourist trade or high cost
both our customers’ security of supply and vegetables and so on. People here were earlier
environmental issues. The idea is that the more you talking about re-use; re-use uses membrane
can keep upstream, either in proper reservoirs or in technology, which is very similar to desalination. I
wetlands the better and we do work with RSPB, see some of these new technologies coming in over
the Environment Agency, English Nature. The idea the next few years, which may help solve technically
that we can re-create upland wetlands and storage some of the water resource problems which we are
area is one on which the whole industry agrees. collectively facing.
Also, if you have upland storage, you have more
chance of regulating the river so that you can Q78 Joan Ruddock: Do you think realistically that
prevent flooding and so on and allow releases. The is going to happen? You say all these things are
diYculty is that what with planning inquiries and possible. If a reservoir being sought since 1975 has
environmental impact assessments it is a long-term come to no conclusion—
thing, let alone local NIMBY eVects and Dr Spillett: No, we have done the planning for it
displacement of people and all the studies you have and done the studies and believe me they take a
to do. Thames has been looking at a reservoir for long time. This is the first time we have put into
many years, since 1975, because it was always seen our OFWAT and our agency five-year plan with a
with London’s growth that we would eventually 25-year water resource plan a firm commitment
need one. In the past we have wanted to put it that we want to go ahead. As was said earlier, the
forward, but have been told to do more on leakage. agency are slightly more sympathetic about long-
This time round, with the problems of leakage, term resources, so with their support and with
even if we forecast that we bring leakage under OFWAT funding over the next 10, 15, 20 years, we
control, what with the population forecast for the will go ahead with that. On desalination we are
South East, climate change and a reduction of some already starting to talk about planning permission
of our sources for environmental reasons, we can with the local authorities in London.
see London possibly running out at about 2020. In Mr Duckworth: The thing that is happening all the
our plans we have put forward at least the next five time in all the companies is that we are moving
years for a major planning inquiry and the relevant ahead on several fronts all the time. Conservation
studies. If that gets through, we would then is a major issue. We do talk to our industrial
propose to go ahead with a major new resource. customers, we do encourage them to recycle water

wherever possible. It has an impact on our
profitability, but we do that and it is very importantQ75 Joan Ruddock: Which is? A reservoir or a

desalination plant? that we do it. We talk to our domestic customers
too about opportunities for conservation. We areDr Spillett: A reservoir. We have looked at artificial

recharge, towing icebergs, seeding clouds, pipelines very rigorous about the way we approach leakage
from our pipes. The only way we are really goingfrom the Severn, national grids and done an

economic and environmental analysis. All I am to tackle that is to have a major re-engineering of
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our pipework system. A lot of our pipework is over Dr Spillett: It still is.
70 or 80 years old and we cannot continue to go Mr Duckworth: If you look at modern reservoir
along and fix a pipe for it to burst again the next systems and Professor Binnie mentioned earlier
day somewhere else. Those are two tracks. The Carsington in Derbyshire, which was only opened
third track is that we do have to look for diVerent in 1992 and is the most modern reservoir in this
water resources and one of the areas which may country, I think you can transform an area. It is
just generate some spare resource is metering. It is not a blight on the landscape, it does bring
probably the most expensive of the opportunities opportunities. Any reservoir built anywhere would
we have, because if your upland storage reservoirs be shared by several companies in future We are
are the lowest cost option, metering is probably the not just talking a reservoir for Severn Trent, or a
highest cost option, because it does cost a lot to reservoir for Thames perhaps, we are talking
meter an individual household in the hope that will something which could be developed nationally.
cause the pattern of consumption to be changed One of the things we had many years ago was
over time. There are all those things happening and something called the Water Resources Board,
they are happening in every water company to which looked at water resources in a national
ensure that we have a sustainable water resource context. We have the opportunity, through the
position for the future. Environment Agency, to do more of that national

water resource planning for the future, so it does
Q79 Joan Ruddock: Would those things together, not become a particular local issue for Thames or
dealing with leaks and possibly increasing the Severn Trent, but has the ability to address where
proportion of people who have meters, be suYcient best a resource might be developed for Great
to cope with the predictions of climate change Britain UK.
without new reservoirs?
Mr Duckworth: No, they would not.

Q85 Joan Ruddock: Is there a map somewhere of
Q80 Joan Ruddock: That is what I expected you these planned reservoirs in the next 10 years?
to say. Mr Duckworth: Maps have been produced by the
Dr Spillett: It is a twin track; you need both National Rivers Authority, which was the
resource development and demand management. forerunner of the Environment Agency and it did

identify about six or seven diVerent opportunities,
including inter-basin transfers. That is somethingQ81 Joan Ruddock: I think we are all aware of the
which unfortunately the water framework directivebarriers which probably exist to the building of new
does not commend. There is the opportunity andreservoirs and Thames obviously has evidence of
once the Environment Agency distils all thethat.

Dr Spillett: Absolutely. diVerent plans from the diVerent companies which
have gone into the agency over the last few weeks,
there may be an opportunity to have another lookQ82 Joan Ruddock: In your view where should new
at that with a national picture in place. It will stillreservoirs be built?
have to address the local issues for Thames, forMr Duckworth: Upland areas are the best place
example. I think Jacob has the figures.because you get the benefit of the water flowing
Dr Spillett: Only a few companies have put them;downhill to your centres of population.
half a dozen or so.
Mr Tompkins: It is worth pointing out that aboutQ83 Joan Ruddock: Which uplands are we talking
10 companies are going in for investigations in thisabout? Whose uplands? Where?
current funding round, so they are looking longDr Spillett: In any system.
term, for the next 20 to 25 years. When we areMr Duckworth: Wales has always been a good
talking about reservoirs, we are not talking aboutsource of upland areas. The Victorians had a great
very large reservoirs. One company has put in for aopportunity to build reservoirs and Liverpool has
winter storage reservoir, where they take out floodwater from Wales, Birmingham has water from
waters or high groundwater and use it over theWales and the real benefit is that it all flows
summer. There is another very small one and adownhill 70 or 80 miles under gravity and the
couple of reservoirs which are just being increasedbenefits that modern 21st century water companies
in height. Two shared reservoirs had been putare still getting from Victorian over-engineering
forward by the companies. One of the companiescannot be understated. The over-engineering of our

reservoir systems and the over-engineering of our is putting forward a proposal to optimise the
sewerage systems are something which we are still reservoirs it has by building pipelines between
living on, which is great for us in a way, but it re- them, so they can pump between the reservoirs. A
emphasises yet again that we have to do much more lot of the work the companies are doing is about
maintenance to those very old systems. optimising their resource as well as building new

resource and companies are looking at a whole
range of options. I do not want you to get the ideaQ84 Joan Ruddock: I am Welsh and I can tell you
that these are just big reservoirs; there is a mix.that in my youth taking water from Wales and
Dr Spillett: Are they all in the South and Southletting it run into England was a great political

issue. East?



9639343005 Page Type [O] 10-09-04 23:29:22 Pag Table: COENEW PPSysB Unit: PAG1

Environment, Food and Rural Affairs Committee: Evidence Ev 25

28 April 2004 Mr Brian Duckworth, Dr Peter Spillett and Mr Jacob Tompkins

Mr Tompkins: Strangely the majority are in the Mr Duckworth: No. We did it for a diVerent reason
South and South East, but there is a distribution in those days. We needed to understand what was
across other parts of the country in terms of happening to our demands, because we knew, back
optimising current resources; the majority are in the in the 1970s, that we were going to have to think
South East. about the next level of resource. What evidence do

we have of customers’ consumption? What
opportunities were there to encourage customers toQ86 Joan Ruddock: That takes me to the winter
use less? When you install meters initially, there isstorage. If you are going to transfer water from
a slight reduction and there is also an opportunitywinter storage to areas of high demand you need
to reduce peak demands. Peak demands on ourinfrastructure. That has environmental impacts.
system are things which most worry us quiteHow can they be minimised?
frankly with everyone switching their hosepipe onMr Duckworth: Carsington is a great example. It
at five o’clock on a warm summer afternoon. Whattakes water out of the river Derwent in winter time.
we have seen is that meters can be useful inThe only time we have a licence to abstract out of
suppressing peak demands.the river Derwent is when the river is at a certain

height, so it is almost at flood conditions. We take
it out of the river Derwent in winter and if we are Q92 Mr Mitchell: I can tell you a little story there,
short of water supplies anywhere in the East if it does not hold us up. In New Zealand, with a
Midlands, we put it back into the river Derwent single channel television, the best way of checkingand it will be transferred back via the river system audience reactions was the Christchurchto one of three or four locations to serve

Metropolitan Water Board. Unfortunately, whenNottingham, Derby or Leicester.
Coronation Street was on water usage was at anDr Spillett: You can do it. You take into account
absolute minimum, apart from a few dripping taps.the treatment capacity of the available rivers, you
When my programme went on . . . people rushedtry to optimise these in the planning of them.
out to take baths and flush lavatories. Just to round
oV the water meters thing, it is going to be diYcult

Q87 Chairman: May I just ask one factual to use water meters as a form of rationing or price
question? If everybody were on a water meter in management, as long as there is only a proportion
England and Wales would the water companies’ of usage. The universal metering plan has faltered.
revenues go up or down from current levels? Mr Duckworth: It was never going to be an
Mr Duckworth: We would lose a lot of money. overnight issue because the cost of universal

metering was going to be huge. We are moving to
70 or 80% meter penetration over the next 10 to 15Q88 Chairman: You would.
years and that takes us a long way further forward.Mr Duckworth: Yes. Firstly, customers are quite
I do not think it will overcome the problems weconscious of what they use initially, but, secondly,

the tariVs are set such that we do not necessarily anticipate as a result of climate change.
cover all the costs and it takes a long time to Dr Spillett: Ideally, if you had universal metering,
recover the cost of installing a meter, which may you would be able to do what they do abroad with
be up to £350. diVerent tariVs and some seasonal pricing. The
Chairman: I was having visions, listening earlier to issue is particularly relevant in London, with a lot
Dr Spillett discussing desalination, of a little bottle of shared service supplies in high-rise buildings and
of water with “Desal” on it. A new brand could be the average cost of £200 or £300 moves up to about
born. We know something about things like that. £1,000 per individual property, so when you look

at those economics it is hardly worth it. Obviously
the industry would prefer everything metered so weQ89 Mr Mitchell: Just on meters, that means
had direct measurement of everything. It would bepresumably that you cannot really assess the value
sensible, but it is a long-term thing. Also customersof meters in reducing consumption, because you
are not always keen and there is an incidence shifthave oVered them as a loss leader in a sense.
with the disadvantaged in society. If we go awayMr Duckworth: We can because we can look at
from domestic rate based costs and you have adiVerent customer groups, some of whom have had
single parent with a lot of kids, it goes from a lowmeters installed because they have had new houses;

every new house since 1979 has had a meter bill to a very high one, whereas people in detached
installed. We can look at some of those groups who houses whose kids have maybe left are paying a
have meters and a similar sort of group who do not high price on the property but suddenly get very
have meters. The consumption tends to be quite low bills on metering.
similar, but a lower amount of water is consumed
by customers with meters.

Q93 Mr Mitchell: Let me move on to quality of
water. All these visions of youths like myself

Q90 Mr Mitchell: Is it substantial? wearing straw boaters, punting down the Cam is
Mr Duckworth: No, not substantial. going to be pretty well ruled out, is it not? You

paint a frightening picture of the deterioration in
the quality of water and all the causes. What isQ91 Mr Mitchell: Substantial enough to justify the

huge investment in meters? going to be the worst problem?
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Dr Spillett: The possibility of long dry summers, salt marshes, if sea levels rise, inundate those and
meaning that there will be lower base flows in the destroy the site? We are not saying we should
rivers. You saw this autumn, with an extended dry abandon nature sites. We are saying that there
period, companies and public and the agency all should be some flexibility to make sure that we are
starting to get worried. It is our fear that if we get not protecting museum pieces, but that we are
year on year like that, the system has never really adapting our protection with climate change to
had to face that. The quality issues are because of make sure that we are still protecting as wide a
dilution, or lack of it, plus the fact that we do not range of species and habitats as possible and that
know how well our treatment works will bear up that is appropriate for the new temperature and
under higher temperatures and less flow. It is not climatic conditions we are under. Also, we
meant to be a doomsday thing. The scenarios you anticipate that there will be a challenge if we enter
heard earlier from UKCIP were showing ranges into a long period of drought and we have to apply
over 2030, 2050, 2080 but we have just been for drought orders which may aVect specific nature
worried as an industry about the number of sites and there is then a balance between either
unprecedented events, the one in 200 years, which supply for the public or damage to a nature site.
have happened in the last 10 years. We can start to We are trying to address that by working with the
see that some of these things are going to happen Environment Agency and English Nature to
sooner than we thought and, to answer an earlier highlight where those sites are and to avoid thosequestion about why we have not been doing more sites where possible and to do investigations nowabout it, this is the first price review in which the

rather than having to do them in anger in severalregulators and Defra have asked us to take into
years’ time. It is because we take our environmentalaccount climate change in our long-term plans. We
protection role very seriously that we are flagginghave not had the opportunity to cope with climate
this up. We are concerned that we cannot carry onchange in our investment plans before. To be
as we are at the moment and if we do, that will leadperfectly honest, without the research we have been
to loss of habitats. What we need to do is to makecarrying out, we have not had as much knowledge
sure we have as much protection as possible. Thatas we need in order to plan correctly.
means an adaptation of regulation, more flexibility
in regulation.

Q94 Patrick Hall: I must admit I am surprised to
hear what I have just heard. It is not as though no-
one had heard of the concept, nor that the concept Q95 Patrick Hall: Dr Spillett said something earlier
did not have credibility in the scientific community and if I have misunderstood, please correct me. I
never mind others until recently. In your evidence thought he said at one point, which is linked to this
you refer in paragraph 25 to the eVects of point, that there is a need for the industry to move
anticipated climate change on the ecology, on the away from some environmental projects and
environment and on biodiversity. You say “We will investment in environmental issues in order to put
not be able to conserve species or habitats . . . We more into re-engineering the infrastructure.
will need to accept that we will lose species and Dr Spillett: No, it is a diVerent point. What we are
habitats”. That is what Water UK are saying. I saying is that since the industry was privatised
think that needs to be challenged and questioned every five years most of the focus has been onor explained a little bit more. Obviously if there environmental and quality investment and moneywere an ice age everywhere here, then we would

on infrastructure has tended to be deferred becauseexpect certain things to be diVerent, or if there were
it did not have any mandatory basis with OFWAT.a tropical rain forest. Do we need to accept that or
This time round, the fourth price review, theis it not too early an indication that the industry is
industry has a slightly larger chunk of money putsimply preparing to give up on nature
into infrastructure issues. Infrastructure aVects theconservation? Linked with that of course are
environment as well. Jacob’s point here is that mostcomments you make later in paragraph 26, and
of the companies are extremely proud of theirmaybe this is partly the nub of it, that it is going
environmental record and we have a large numberto be too expensive to have good quality nature
of SSSIs, sites of scientific special interest, theconservation projects and regulations. Is this about
conservation areas, the special protection areas,the industry seeking to sidestep its obligations
within our custodianship. What we are saying istowards biodiversity and environmental quality?
that what will happen over the next 20-odd years,Mr Tompkins: No, we have statutory duties to
as the climate zones shift, particularly if the chalkpromote the HAP and BAP guidelines within
streams are not replenished and the temperaturegovernment. We are also one of the major
changes—we have flagged this up with Englishlandowners of SSSIs in the UK and we do a lot to
Nature, who know the problem—is that we willensure that the environment is preserved and
need to be able to manage change. Do we preserveenhanced. However, if you look for instance at the
sites in perpetuity and at increasing cost?chalk streams in the South of England, the
Ecologically if they are changing anyway, what isbiodiversity would then operate within a certain
the best way forward? We are just raising the issue.temperature range; likewise salmon in the Thames
We in no way want to negate our environmentalis another one. Once the water temperature gets too
obligations. We would prefer to do more in thishigh, it is no longer a suitable habitat for them. For

instance is there a process to de-list certain coastal area by conservation. The environmental issues we
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were talking about on the bigger investment scene the environment as a whole. We want flexibility
which enables us to do that as well as the protectionare drinking water quality, urban waste water,

framework directive, a whole string of them. of the designated sites.

Q96 Patrick Hall: The sentence you use in Q100 Paddy Tipping: Talk to us a bit more about
paragraph 26 of your evidence about the need to your relationship with OFWAT, the economic
develop flexibility and realism and move towards a regulator. You are in the fourth price review now.
regulatory framework which is less prescriptive My impression is that in the past the regulator has
could be open to misinterpretation. It could mean not been very interested in climate change,
that the industry is seeking to withdraw from its although you have told us today that in this current
responsibilities in these areas. After all, even if there review there is now some discussion. Tell us a bit
are these great changes taking place and the more about this.
movement of climatic zones etcetera, it does not Mr Duckworth: It is fair to say that climate change
necessarily mean that the degree of biodiversity will and the possible impacts of climate change were not
fall; in fact it may increase in some areas. Therefore suYciently high on the regulatory agendas in
the need to have this environmentally wholesome previous reviews and perhaps it still is not as high
and sustainable approach will apply anyway, will as the focus we have had today. It has moved up
it not, even if certain habitats are lost for reasons the agenda a fair amount over the last couple of
like flooding or whatever? years and certainly with both the Environment
Dr Spillett: You are right. It is really asking Agency and OFWAT talking about taking account
whether you can de-designate a site if ecological of certain climate change impacts, I feel more
conditions no longer apply. At the moment it is comfortable going into this review with the
extremely diYcult. regulatory approach than perhaps in the past. I

think we could have been addressing some of the
issues which we talked about today five years agoQ97 Patrick Hall: Perhaps then re-designate

according to a diVerent set of circumstances. and we ought to have been addressing them five
years ago. All we have seen over that five-yearDr Spillett: I have no problem with that.

Mr Duckworth: Absolutely. period is the evidence from the studies from
UKCIP and the Met OYce being presented in aMr Tompkins: Absolutely.
much more succinct way. The information was
there, the evidence was there; we all knew aboutQ98 Patrick Hall: I just wanted to clarify that.
five years ago that we had nine of the warmest andMr Duckworth: I think it is very important. It could
driest years in the twentieth century in the 1990s.be misinterpreted. You should not interpret
So we could have been doing more and perhaps weanything we said today as being anti-environment,
should have been doing more instead of reducingbecause we have to work with the environment 24
prices for customers five years ago.hours a day seven days a week. We get our water

from the environment and we want to make sure
that is okay and we put our waste water back into Q101 Paddy Tipping: You have been talking to us
the environment. As an industry we do have about long-term projects and telling us how lengthy
tremendous environmental credentials, but what we they are and it takes us back to the five-year review
have tried to get across today is about balance and period. If we are looking at climate change we are
the balance of risk as we go forward. talking 2040, 2060, 2080. What discussion is going

on with OFWAT during the current discussion but
also looking just to the next review period and theQ99 Patrick Hall: Are you developing this

argument with regulators? review periods after that?
Mr Duckworth: That is a great question and theMr Duckworth: With English Nature and

organisations like that who are very sensitive to answer is: not enough has been going on. As part
of our individual company plans and the way wesome of these issues themselves.

Dr Spillett: We are suggesting that we should be have presented our arguments for our investment
over the next few years, as I said right at the outset,developing river corridors and avenues for

migration for some species, things like invertebrates priorities are firstly about maintaining our assets.
It is no use thinking about higher levels of qualitywhich cannot easily change. How do we make best

use of our existing ecological assets? The point we or even new reservoirs or pipes if we are not
preserving and maintaining the ones we alreadyare just making is that you cannot preserve them

in aspic if the environment is changing. have. That is top priority. Then we have to move
onto the other things. Unfortunately and quiteMr Tompkins: We are actually working with the

wildlife trusts in something called Water for understandably the regulators are driven by
statutory guidance. Ministerial guidance, comingWildlife, which is looking at the ecological

potential of river corridors for wildlife. We are not out of Defra, has a much greater priority than
customer service expectations. I have to talk to myjust focusing on the SSSIs. One of my concerns is

that with climate change you could end up with customers every day and they tell me what they
want and some of the things they want are not onspecific protected nature sites as islands within a

desert of biodiversity unless you also, as water the same agendas as ministers. Then we have issues
about the future and climate change, preparing forcompanies, focus on using the rivers as corridors

and look at our wider environmental obligations to that. It does come slightly down the agenda, but I
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do believe we have started the dialogue and in my steps to deal with problems that may arise from
climate change. An incremental approach is mostbook, having started the dialogue, it can only get
appropriate for what is an incremental problem”.9better.
What do you make of that comment?
Mr Duckworth: Precautionary principles have toQ102 Paddy Tipping: Tell me about those. We have
come right at the top of our agenda. We are dealingProfessor King, the Chief Scientific Adviser, telling
with the public’s health and wellbeing and weus not to worry about terrorism; that climate
cannot take an incremental approach to health andchange is top of the agenda. The Prime Minister is
wellbeing. I do believe that as a long-term industrysaying the same thing; well, not quite, but he thinks
we are expected to plan ahead. That planning, asit is important. How do we get climate change up
we heard earlier, has started in several regions. Wethe agenda in the discussion with the regulator?
hope there will be funding for that and I hope thatMr Duckworth: The only reason terrorism is high
in due course we shall be able to see some furtheron the agenda is because we have had incidents.
developments.The way we will get climate change on the agenda

for the water industry unfortunately is by having Q104 Chairman: I am going to draw our session to
droughts. We shall be under fire, but I bet some of a conclusion. Had I had two more minutes I was
the politicians will be under fire too. At times of going to ask you, and you might care to respond
extremes in climate, floods, droughts, ministers get to me in writing if you would be so kind, whether
quite a lot of profile. It is going to take something in fact, bearing in mind the government through
like that. I hate to say it, but it is those short-term emission trading and climate change levy have tried
issues which quite often cause us to think more to put various factors into play to try to depress
about the long-term. Those will be the long-term the demands for energy and reduce CO2 emissions,
drivers and if someone turns round and says it was there are mechanisms like that which should be put
only going to cost £600 million over 100 years, why into place to encourage people to optimise the use
did you not do it? We will have a good answer. of their water. A question to be responded to in
Dr Spillett: To be fair, Defra have been quite writing. Gentlemen, thank you very much indeed
progressive on climate change. They have a good for your evidence; it has been very helpful to us at
reputation in the UK for promoting research, but this early stage in our inquiry.
apart from the water industry, the insurance sector Mr Duckworth: May I just mention one other
is one of the best developed in this field. We are thing? One of the biggest issues which we have not
doing a lot of work with cross-sectoral groups and considered very much today is the issue of sewers.
with regional development authorities and local That is the most expensive part of the industry’s
planning, so there are the South East and the asset base. It represents £27 billion of assets in
London climate change groups. If society and Severn Trent and those are the assets which are
business are promoting adaptation strategies for going to be more costly and have a greater impact
climate change, then to a water customer it starts on our customers’ bills.
becoming more common parlance and it is not just Chairman: May I encourage you, bearing in mind
something we are pushing at them. I do think it is a Joan Ruddock’s final question, to develop that in
social thing and as much publicity as possible from a separate paper for us?10 We should find that
government and everyone else about what is going extremely helpful and thank you for raising it as an
to hit them soon would help. important postscript, but nonetheless a central

issue to this inquiry. Thank you very much indeed.
Q103 Paddy Tipping: I just want to focus on
OFWAT. OFWAT wrote to us and said that it is 9 Ev 110 (para E)

10 Ev 28not necessary to “be taking major precautionary

Supplementary memorandum submitted by Water UK

CLIMATE CHANGE, WATER SECURITY AND FLOODING

1. Thank you for asking us to provide you with some further information for the Committee. You asked
us to come back on three specific points and for clarity I would just like to refer to a couple of points in our
original evidence that perhaps we did not explain suYciently well.

2. You will remember that the Committee was concerned that the water industry might be looking to
shed its responsibilities in relation to the protection of species and habitats. This was certainly not our
intention when we suggested that more work should be done on the de-designation of sites. We just wanted
to raise the issue of whether regulation itself is currently suYciently flexible to cope with changing
circumstances.

3. There are species that are not good at adapting to a changing climate and can survive in only a very
limited range of climatic conditions. Very small changes may have a catastrophic eVect on such species.
There is therefore an issue about identifying which sites are designated on the basis of the presence of such
species. We understand that English Nature is currently working on de-designation processes and we look
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forward to co-operating with them. Of course cost is an issue. It may be possible to take remedial actions
at certain sites, but if this is an ongoing or increasing cost then questions will inevitable be raised as to
whether any landowner is in fact trying to preserve something in aspic, which is no longer sustainable.

4. The Committee also asked about what companies had already been doing on climate change. A huge
amount of work and investment has gone on improving security of supply since the droughts of 1995 which
many people will remember led to hosepipe bans, standpipes and an unacceptably poor service to customers
in some parts of the country. This did not happen in summer 2003, which was the driest for many decades,
and this was thanks both to this investment and improved water resource management. Planning for
successive drought years raises a diVerent scale of investment, which no doubt the Environment Agency will
wish to discuss with you.

Cost of Climate Change to the Industry

5. It is diYcult to establish accurate costs of preparing for climate change to the water and wastewater
industry. This is because it is an implicit rather than an explicit issue. It will add uncertainty to all aspects
of operation and act in parallel with other drivers such as socio-economic change, legislation and land-use
change. For example, climate change alone may not result in the need for new reservoirs, but it may be a
major contributing factor that shifts the supply-demand balance within a particular company’s area.

6. However, clearly climate change will impact on most areas of the business:

— increased demand (c 2% increase by 2020);

— increased/replacement supplies (new reservoirs, accelerated resource development, demand
management);

— eVects on process treatment (STWs and WTWs);

— increases in odour/septicity eVects on assets;

— sewerage:

— increased storage (flooding);

— redesign of sewers;

— increased storage for CSOs;

— redesign of CSOs;

— infiltration/exfiltration;

— water supply:

— increase in leakage/bursts because of changing ground conditions;

— poorer water quality—deteriorating groundwater/saline intrusion, less dilution of river water,
eutrophication, algal blooms in reservoirs; all leading to higher treatment standards and hence
investment at STWs and increased treatment costs at WTW;

— increased fluvial flooding, sewer flooding and coastal flooding; and

— agriculture—changing practices, more irrigation.

7. Perhaps one way to look at the problem is the total capital spend of the industry. In the final business
plans for PR04 this comes to £22 billion. Of this £10 billion is related to capital maintenance and
infrastructure, £4 billion to supply demand, and £7 billion to new environmental standards.

8. The second assumption is that climate change will add a premium to these drivers in the future; having
discussed this with a number of colleagues in the industry, a premium of 5-10% sounds reasonable. This
means that every five years climate change could be responsible for extra investment of the order of £1-2
billion. This does not include the costs for fluvial and coastal flooding identified in the recent foresight
report.

9. The main cost drivers from climate change will probably come from changes to the sewer system.
However, the amount of money that can be spent on this will depend on the allocation of funding by Ofwat.

Use of Trading Permits and Levies etc

10. Water UKhas participated in theGovernment’s Sustainable Buildings TaskGroup which will report
toMinisters shortly. Part of the Group’s remit is to look at promoting water eYciency in buildings, it would
be inappropriate for us to pre-empt the findings of the report.

11. Water companies have a statutory duty to promote water eYciency and all companies take measures
to encourage wise use by domestic and commercial customers. The use of a levy on water use is not an issue
on which Water UK has a developed a view. However, if such a levy were proposed it should first be trailed
in a pilot area to test its impact on water use, it should be totally hypothecated with monies used to promote
eYciency and it should be tailored so that vulnerable customers are protected.
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UKWIR Study

12. The Committee asked to receive further information about the UKWIR project on climate change
and the hydraulic design of sewerage systems. I attach a draft summary report for the Committee. Please
note that this remains for themoment a draft document; and cannot yet go into the public domain. It should
therefore be treated as confidential at present. We will be happy to supply a final version when the work is
completed and published.

Water UK

May 2004
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Memorandum submitted by Association of British Insurers (ABI)

“CLIMATE CHANGE AND WATER SECURITY”

Climate change will increase flood risk in the UK over coming decades, unless the Government and other
stakeholders take action today to prepare for the impacts of tomorrow’s climate. Currently, the insurance
industry has agreed to continue to provide flood cover for the majority of households and businesses in the
UK, but unsustainable increases in flood risk could threaten this undertaking.

Investment in flood management needs to be sustained for the current Spending Review (2004) and
increased in the Ofwat periodic review of water company prices.

This will ensure that:

(i) the majority of properties that are currently at most risk can be dealt with; and

(ii) the impacts of climate change can be factored into new flood management schemes and major
upgrades of existing schemes.

Furthermore, flexibility needs to be built into schemes to allow for further possible increases in flood risk
due to climate change impacts on storm surge heights.

Investment alone cannot address the increasing risks. The planning system should be strengthened to
reduce society’s exposure to increases in flood risk due to climate change. Government guidance on
development in flood risk areas should explicitly take account of climate change in the sequential test, and
should directly address the impacts of new development on overall flood risk (probability AND
consequences). The impacts of climate change on flood risk are particularly relevant at themoment, because
the Government’s plans to address the country’s housing shortage involve a step-change in development in
a number of locations at potential risk of flooding.

Climate Change and Property Insurance

1. The Association of British Insurers (ABI) is the trade association for insurance companies operating in
theUK. It represents over 400memberswho, between them, transact around 95%ofUK insurance business.

2. The insurance industry has been concerned about the impacts of climate change for a number of years.1

Insurers recognise that unless we take action to prepare for the impacts today, we could face rising costs of
weather damage in the future.

3. On a global scale, we have already seen that economic losses due to natural weather catastrophes have
increased ten-fold in the last 40 years (Figure 1). Losses caused by natural disasters worldwide in the last 15
years have totalled $1,000 billion, about three-quarters of which are directly linked to climate and weather
events. Over the past five years in the UK, storm and flood losses have totalled £5 billion—more than 60%
up on previous years (Figure 2).

1 Climate change and the financial services sector: an appreciation of the UNEPFI study, A Dlugolecki and T Loster (2003)
[Geneva Papers on Risk and Insurance 28, 382-393]
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4. Climate change will have a direct impact on the property insurance market, because it will increase the
frequency and severity of extreme events, such as floods, windstorms, and very dry summers (higher
subsidence claims)2—exactly those occasional, unexpected events for which insurance provides financial
protection. By increasing the risk and cost of weather damage, climate change could threaten the
eVectiveness of property insurance products to act as an aVordable risk-transfer mechanism.

5. These impacts of climate change will continue into the future. The world is already locked into a
significant degree more climate change because of past emissions of greenhouse gases, and can only avoid
the very worst impacts of climate change by radical curtailment of greenhouse gas emissions. Global
temperatures could increase by up to 6)C by the end of the century,3 with mean sea levels increasing by
between 9 and 88 cm.
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Figure 1.  Trend in total economic losses and insured losses ($ bn) over last
four decades, adjusted to 2000 prices.  Source:  Munich Re - Topics 2002.

Climate Change and Flood Insurance

6. Climate change is likely to have the most significant direct impact on property insurance by aVecting
the industry’s current position on continued provision of flood cover. The situation is already serious.

— Of the approximately 21 million properties in England and Wales, around 1.8 million homes and
130,000 commercial properties are at risk from inland or coastal flooding, along with five million
people. Together with agricultural land at risk, these represent around £220 billion of assets.

— Unlike most other countries, the UK market is relatively unique in oVering voluntary,
comprehensive flood cover as a standard feature of household policies. The insurance industry was
able to make this commitment to its customers on the understanding that the Government would
provide eVective flood defences.

— In 2000, the country experienced its wettest autumn for almost 300 years, with heavy rainfall
leading to the damage of over 11,000 properties, and over £1 billion in insurance costs.

7. Since the autumn 2000 floods, the insurance industry has worked with the Government to agree a
Statement of Principles4, which sets out the industry’s intention that flood insurance for domestic properties
and small businesses should continue to be available for as many customers as possible. This undertaking
is contingent on action by the Government to address flood risk, land use planning, risk communication,
and emergency planning issues.

2 Press Release WMO No. 695, World Meteorological Organisation (2003) [http://www.wmo.ch/web/Press/Press695.doc]
3 Climate Change Third Assessment Report: Synthesis, Intergovernmental Panel on Climate Change (2001) [http://
www.ipcc.ch]

4 ABI Statement of Principles on the provision of flood insurance,Association of British Insurers (2002) [http://www.abi.org.uk/
Display/File/78/Statement of Principles.doc]
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Figure 2: Trend in gross weather damage insurance claims (£ m) since 1987.
Claims are adjusted for 2003 prices, and include flood, storm, and burst pipes.

Source:  ABI Statistics.

8. Flood cover will be available as a standard feature of household and small business policies—for
properties already protected to the Government’s minimum indicative standard of 1.3% annual probability
of flooding. Insurers cannot guarantee to maintain cover for properties that are less well-protected, but will
examine the risks on a case-by-case basis, and use their best eVorts to continue to provide cover. The policy-
holder and insurer will try to work together to provide an acceptable way of managing the risk.

9. Climate change will place a strain on these current arrangements. Climate change scenarios5 recently
published by the UK Climate Impacts Programme (UKCIP) show that a number of key weather variables
will increase flood risk over coming decades. By the end of the century:

— Winter rainfall could increase by 15–30%, leading to increases in peak river flows of up to 20%,
and halving the eVectiveness of current flood defences in some areas of the country.

— The frequency of heavy downpours could increase by a similar degree. As most of the UK’s
drainage systems are designed for a current 1-in-30 year event, drains could become overwhelmed
more often, leading to a greater frequency of urban sewer and flash flooding.

— Sea levels could rise by up to 0.9 m, with up to a further 1.2 m increase in storm surge heights. As
a result, present-day sea-level extremes will occur more frequently. These changes have the
potential to increase coastal flooding risk by up to 30 fold. Properties at high risk of flooding in
the UK could double to nearly 3.5 million if current trends in flood defence spending and
settlement patterns continue.

10. The Government will shortly publish the results of the Foresight project on “Flood and Coastal
Defence”6, which will address these issues in considerably more detail.

11. If climate change risks are not managed pro-actively, increasing claims costs could drive up property
insurance premiums to unsustainable levels. This could necessitate the transfer of some of the increased risk
back to the policyholder—either through increasing deductibles, or in extreme cases through the withdrawal
of cover in the highest risk areas. In these cases, there may be pressure on the Government to provide an
alternative risk-transfer mechanism, as happens in a number of other developed countries. But the situation
is avoidable and can be managed, provided action to prepare for climate change starts today.

5 Climate change scenarios for the United Kingdom, UK Climate Impacts Programme (2002) [http://www.ukcip.org.uk/
scenarios]

6 Foresight Flood and Coastal Defence Project, OYce of Science and Technology (2004) [http://www.foresight.gov.uk/fcd.html]
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Climate Change and Flood Defence Spending

12. Increasing flood risk due to climate change has implications for the level of public spending on flood
management. In July 2002, the Government announced a significant increase in spending on flood defences
for the Spending Review 2003–06, including a substantial uplift of £150 million above baseline in 2005–06,
taking the total annual spend to £564 million.

13. By the end of the current Spending Review, perhaps as many as 220,000 properties will still face
unacceptable levels of flood risk, over one in 10 of all properties in areas susceptible to flooding. In addition,
many of the coastal defences put up following the 1953 East Coast floods are now coming to the end of their
serviceable lives, leading to increased maintenance costs or requiring replacement.

14. Climate change will exacerbate these constraints. For each project, a small additional investment
today to construct defences to protect against expected increased risk will avoid the need to re-visit schemes
midlife, with recurring project overheads. According to a Defra research report7, accommodating climate
change is likely to require a further increase in investment of 10–20% over and above that necessary to meet
indicative standards under present-day conditions.

Climate Change and Flood Defence Design

15. Capital flood defence schemes are typically designed to be in place for several decades, and therefore
will still need to oVer good protection against floodingwhen the impacts of climate change begin to intensify.

16. Since 1989, Defra guidance8 for coastal defence projects has included an allowance of 4–6 mm for
climate change over the lifetime of the project. In addition, the guidance also recommends testing the
sensitivity of inland flood defence projects for a 20% increase in peak river flows. Projects that are more
resilient to this increase are encouraged, eg, channel widening vs. increasing height of defence works.
Currently, the guidance does not provide region-specific figures for a climate change allowance. On balance,
regional disaggregation might be provide a better indication of long-term risk once the data are available.

17. However, actual changes in flood risk could be even greater than these allowances, eg with collapse
of the West Antarctic Ice Sheet or loss of Greenland’s ice sheet.9 Sea level rise could be more than double
(8–9 mm per year) the low end of the climate change coastal allowance. Furthermore, for inland flooding,
all projects must still attain Defra’s priority score for projects, and may not get approval if the additional
20% allowance pushes the score below acceptable level.
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7 National appraisal of assets at risk from flooding and coastal erosion, including the potential impact of climate change,
Department for Environment, Food and Rural AVairs (2001) [http://www.defra.gov.uk/environ/fcd/policy/naarmaps.htm]

8 Supplementary note on climate change considerations for flood and coastal management, Department for Environment, Food
and Rural AVairs (2002) [http://www.defra.gov.uk/environ/fcd/pubs/pagn/Climatechangeupdate.pdf]

9 Melting Greenland ice threatens global rise in sea level, Met OYce Press Release, April 2004 [http://www.metoYce.com/
corporate/pressoYce/2004/pr20040407a.html]
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18. In addition, there is still considerable uncertainty over the impacts of climate change on storm surge in
the future, even though this could have the largest influence on extreme high sea levels in the future. UKCIP
scenarios10 suggest that by the 2080s, climate change could add more than 1 metre to present-day storm
surge heights along parts of the coast. But, the precise locations are heavily dependent on wind speed
predictions for the future. There is considerable disparity between diVerent storm surge models.

19. Therefore, wherever possible, flexibility should be built into the design of river and coastal defences,
so that potential increases in storm surge heights and other climate change impacts can be incorporated
during upgrades of existing defences, once there is more certainty over the precise impacts of climate change
(Figure 3). This is acknowledged in the Defra guidance (PAG1 “Overview”11). Nevertheless, the ABI would
like to see greater allowance for the impacts of climate change on storm surges included in coastal defences
works—particularly for East Coast locations where the potential consequences of a significant storm surge
are substantial.

Climate Change and Planning Policy

20. Avoiding building new developments in high flood risk areas is the most sustainable solution to
managing flood risk in the long term. As a supplement to the Government’s own planning policy for
developing in the floodplain (PPG2512), ABI produced its own guidance13 explicitly setting out the need for
new developments to take account of the impacts of climate change over the lifetime of the development.

21. This guidance states that the minimum level of protection that would enable insurers to oVer cover
at normal terms for residential properties is a 0.5% annual probability of flooding up to the Year 2050, after
taking climate change into account. A new development that goes ahead against a sustained objection from
the Environment Agency is highly unlikely to gain flood insurance. Lack of insurance will ultimately aVect
the value of the development, because lenders will typically only advance mortgages on properties that have
a suYcient level of buildings insurance.

22. Since land use planning plays such a key role in the sustainable management of flood risk in the long
term, particularly with the added pressure of climate change, ABI would like to see current Government
guidance (PPG25) strengthened.

— The sequential planning test should take explicit allowance of climate change. Although climate
change is discussed at length in PPG25, the categorisation of risk in the test is based on present-
day risk rather than future risk (taking account of climate change). Planning authorities should be
encouraged to use new Environment Agency maps that may include an allowance for climate
change. The extent of flood zones is unlikely to change dramatically, but climate change will
change the frequency of flooding, and could change the flood risk at a location in the future. Since
most new developments will be in place for several decades, it is appropriate that planners should
consider how flood risk will change over the lifetime of the development. Climate change will be
a key driver of these changes in flood risk. Revisions to the Welsh Technical Advice Note 15 for
flooding (TAN15) are likely to suggest similar action.

— Planning guidance should consider the implications of a new development for overall flood risk
(probability AND consequences). Flood risk is now generally acknowledged to be the
combination of the chance of a flood event occurring and the consequences of a flood (should it
occur). PPG25 acknowledges the potential risks of developing behind existing defences (coastal in
particular, but also river), because a breach occurring as a result of a storm surge might involve
high risk of loss of life and severe damage or destruction of property. However, despite this, the
consequences of flooding are not explicitly included in the sequential test in PPG25, as currently
laid out.

— The Environment Agency should have a stronger remit in the planning process. As a result of the
strengthening of PPG25, there have been significant reductions in new developments going ahead
in flood risk locations. However, last year (2003–04), at least 21% of planning applications, where
the Environment Agency objected, went ahead nonetheless14. The Barker Review15 has recently
highlighted the tremendous pressure on land for development, particularly in the South-East. This
will place further pressure on local planning authorities to reach ambitious housing targets, which
could lead to more development going ahead in inappropriate locations from a flood risk

10 Climate change scenarios for the United Kingdom, UK Climate Impacts Programme (2002) [http://www.ukcip.org.uk/
scenarios]

11 Flood and coastal defence project appraisal guidance: overview,Department for Environment, Food andRural AVairs (2001)
[http://www.defra.gov.uk/environ/fcd/pubs/pagn/fcdpag1.pdf]

12 Planning Policy Guidance 25: Development and flood risk, OYce of the Deputy Prime Minister (2001) [http://
www.odpm.gov.uk/stellent/groups/odpm planning/documents/page/odpm plan 606931.hcsp]

13 Development planning and flood risk (PPG25): ABI guidance on insurance issues, Association of British Insurers (2002) [http://
www.abi.org.uk/Display/File/78/PPG25guidance2.pdf]

14 High Level Target 12—Development and flood risk, Environment Agency (2002) [http://www.environment-agency.gov.uk/
subjects/flood/571633]

15 Delivering stability: securing our future housing needs, Kate Barker Review on Housing Supply (2004) [http://www.hm-
treasury.gov.uk/consultations and legislation/barker]
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perspective. A stronger role for the Environment Agency in this process will allow the planning
system to address sustainable development by reaching an appropriate balance between housing
numbers and reduced exposure to flood risk. While the Agency is a statutory consultee for
structure plans, it does not have the same status for local plans and individual development
decisions. Furthermore, there is no duty on planning authorities to report back on the outcome of
their decisions where the Agency objects. This makes it very diYcult to monitor the success of
PPG25.

Climate Change and Growth Areas

23. The importance of incorporating the consequences of flooding in the development planning process
has been highlighted recently with the Government’s plans for regeneration in the four identified growth
areas, including Thames Gateway16.

24. Of these, Ashford in Kent and the London-Stansted-Cambridge corridor are vulnerable to inland
flooding risk. However, tidal flood risk is of particular concern, and 13 out of the 14 zones of change in
Thames Gateway lie within the Thames tidal floodplain. The funnel eVect of the Thames Estuary
exacerbates normal coastal flooding risk, meaning that Thames Gateway developments are potentially
vulnerable to a large-scale flooding event from a North Sea storm-surge event.

25. Many of the developments in ThamesGateway will take place behind a very high standard of defence
(at least 0.1% annual probability). However, the developments that go ahead could lead to a significant
accumulation of flood risk, adding at least £1 billion to the potential flood damage; unless the plans take
into account the impacts of climate change and the consequences of a flood (should one occur).

26. The insurance industry are seeking reassurance on the sustainability of the plans17, since
accumulating exposures to flood risk couldmake it challenging for insurers to continue to provide aVordable
flood cover for residents and businesses in the area.

27. The Environment Agency has been developing creative options for managing flood risk in Thames
Gateway in the long-term,18 including ways to reduce aggregation of flood risk. Guidance from the Agency
could go a considerable way to addressing insurers’ concerns, provided clear messages on managing flood
risk are passed to planners and developers.

Climate Change and Sewer Flooding

28. Climate change scenarios show that it is not just the quantity of rainfall but also its intensity that will
increase in the future. This will increase the risk of urban flash-flooding, as present-day extremes of rainfall
that exceed the capacity of sewers will occur more frequently. Urban flood risk could potentially double in
the future as a result of climate change, according to forthcoming UKWIR research.

29. In a similar way to river and coastal flood management, potential increases in urban flood risk due
to climate change have implications for:

— the maintenance/status of current drainage infrastructure;

— the design of future infrastructure; and

— planning for new developments.

30. An important part of preparing for future flood risk involves sustaining action today. There are
currently 6,000–8,000 sewer flooding incidents in England and Wales each year, about one-third of which
are due to sewers reaching capacity and becoming overloaded. Water companies currently only spend 1%
of the total asset value in maintenance and upgrading—a relatively low replacement rate for infrastructure.
If company assets are not sustained over coming years, there will need to be a step-change in the level of
investment required when the impacts of climate change intensify.

31. This issue is timely, as Ofwat will shortly consider final company business plans for spending and
pricing for 2005–10. In the last periodic review in 1999, water companies felt that they had not been allowed
suYcient funding by the Regulator to meet their capital maintenance requirements. It is essential that water
companies be allowed to raise the necessary funds (£1.2 billion according to their draft business plans) to
maintain and improve their assets to reduce the incidence of sewer flooding. If this is not done, it will be
virtually impossible to prepare for the impacts of climate change in the future.

32. In fact, the long lifetime of sewerage systems means that we need to start preparing today for the
impacts of climate change. Building a climate change factor into infrastructure projects is most cost-eVective
at the start of a project or during a major renovation. New sewers should ideally be designed with additional

16 Sustainable communities: building for the future, OYce of theDeputy PrimeMinister (2003) [http://www.odpm.gov.uk/stellent/
groups/odpm communities/documents/page/odpm comm 023261.hcsp]

17 Submission by ABI to Follow-up Review of Flooding in London report, Association of British Insurers (2003) [http://
www.abi.org.uk/floodinglondon]

18 Thames Gateway and Flood Risk Management—A Preliminary Assessment, Environment Agency (2003).
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capacity to cope with the increased heavy rainfall we will experience as a result of climate change. Research
projects such asUKWIR’swork on climate change and the EPSRC-fundedAudacious project19 will provide
helpful guidance on design criteria for new systems.

33. New developments will place even greater strain on the sewerage system, particularly in combination
with the impacts of climate change. However, they do oVer the opportunity to look more holistically at the
drainage issue. Sustainable drainage systems (SuDS) provide a more robust and flexible way to deal with
urban flooding, because they reduce the speed and volume of surfacewater flows by spreadingwater through
diVerent channels and reservoirs. These kinds of sustainable solutions are less constrained by assumptions
about predicted flows, and thus are more adaptable to a changing climate.

34. To date, SuDS uptake has been hampered by the lack of a single body to take responsibility for
overseeing their development, because the Environment Agency, local authorities, and water companies are
all involved. As a result, adoption of SuDS has been very low. To avoid administrative barriers preventing
the widespread use of SuDS, the Government should identify a lead organisation to coordinate activities.

Conclusions

35. Climate change will increase flood risk in the UK over coming decades, unless the Government and
its stakeholders do not take action today to prepare for the impacts of climate change. By taking account
of climate change in the design of defences for existing properties and in the planning of new developments,
we can ensure that flood risk is managed sustainably over coming decades; even once the impacts of climate
change intensify.

36. This will in turn enable insurers to oVer financial protection for those low frequency events that
exceed flood management design standards. This combined approach oVers the most cost-eVective
protection to society and the economy.

Association of British Insurers (ABI)

April 2004

19 http://www.eng.brad.ac.uk/audacious.

Witnesses: Ms Jane Milne, Head of Household and Property, ABI, Mr Peter Dower, Underwriting
Manager, Zurich Insurance Group, and Chair of ABI Thames GatewayWorkingGroup, andMr Sebastian
Catovsky, Policy Adviser for Natural Perils, ABI, examined.

Q105 Chairman: Please accept our apologies for that has contributed to the overall eVect, but
unpicking how much is due to the fact that there arekeeping you waiting for a few moments and thank

you verymuch for coming to see us this afternoon to just more properties in at-risk areas is quite diYcult.
give evidence on our water security and flooding
inquiry.We have got JaneMilne, who is theHead of

Q107 Mr Mitchell: Can you put a proportion onHousehold and Property. That sounds very good, so
what is due to climate change?if we have problems with our policy we come to you,
MsMilne: I do not know what the answer to that isdo we?
but there are also some figures over the increasingMs Milne: Absolutely.
numbers.Chairman: See you afterwards. Then we have Mr
Mr Catovsky: The figures that the reinsurers havePeter Dower, the Underwriting Manager for Zurich
provided, looking at worldwide losses at least, not inInsurance Group and the Chair of the ABI Thames
the UK, they suggest that three-quarters of theGatewayWorkingGroup. You are a very busyman,
economic losses are due to weather events. OfMr Dower. Lastly, we have Sebastian Catovsky,
course, how much of that is directly related to aPolicy Adviser for Natural Perils. We should have a
change in climate is quite diYcult to measure.very interesting time with our questioning.

Q106 Mr Mitchell: You refer to the increase in Q108 Mr Mitchell: Can you measure the incidence
economic losses in the memorandum which you of weather events in, say, the last five years as
gave us and I just wonderwhether all of that is due to opposed to the fifties or something?
climate change.1 What has been the eVect of climate Mr Catovsky: Certainly in the UK we have found
change on your industry? that over the last five years storm and flood losses
Ms Milne: In looking at the rise that has happened have been five billion pounds, which is more than
over the last four decades it is fair to say that a good double what they were in the previous five years, but
proportion of that has been about the way we use on those sorts of timescales it is very diYcult to say
land and the sorts of assets that we have at risk that this is due to climate change. Certainly you can
rather than climate change per se, although there say that these are consistent with what we would
have been an increasing number of events as well so expect climate change to be producing and they are

consistent with what we might expect to see in the
future as well.1 Ev 31



9639343008 Page Type [E] 10-09-04 23:29:31 Pag Table: COENEW PPSysB Unit: PAG2

Ev 38 Environment, Food and Rural Affairs Committee: Evidence

5 May 2004 Ms Jane Milne, Mr Peter Dower and Mr Sebastian Catovsky

Q109 Mr Mitchell: So what kinds of estimates are Q114MrMitchell:Yes, but we do know whether we
have got more houses exposed to flooding oryou making about the future and what steps have

you taken to provide for climate change in the industrial areas exposed to rising tide levels or
whatever. We know those figures so what do theyfuture?
tell you?Ms Milne: The Foresight Report,2 which came out
Mr Catovsky: Certainly compared to other parts oflast week, has put some pretty scary numbers around
the world, particularly developing countries wheresome of these things where current flood damage is
their economic growth is smaller and they are lessestimated at around one billion pounds per annum
able to deal with the changes, and predictions doand, depending on which scenario you follow, it
suggest that there will be some very significantcould be anywhere between two billion pounds and
impacts in other parts of the world as well, what we£20 billion per annum by the end of the century, so
see in the UK is that we can perhaps better aVord toit could be double what it is now or it could be a
deal with some of the impacts but we need to startfactor of 20 more than what it is now.
putting things in place to make sure that we are
prepared, and of coursewe have greater assets at risk

Q110 Mr Mitchell: You do not see this as a way of because we have more assets available.
hyping up fear and alarm and therefore concern to
get something done about the issue because really

Q115 MrMitchell: There is also a suspicion with anthere is no very accurate way of predicting, is there?
interest group that you are hyping up the fear inMs Milne: It is very true to say that there is a lot of
order to hype up the premiums.What estimates haveuncertainty around climate change predictions,
you made about the increase in premiums? Let usparticularly when you go out the full length of the
take it by household and by industries.century. If you look over the next 30 to 40 years in
MsMilne:What we are trying to do is to get the riskfact we are already locked into most of the changes
managed so that there is not an impact on insurancethrough the emissions that have already happened,
or we can minimise the risk on insurance. The UK isso it does not matter whether you believe one
quite unique in having the level of cover, both floodscenario is more likely than another.
and storm cover, available on a voluntary basis from
the insurance industry. If you lived in France or

Q111MrMitchell: So that could only get worse, the Germany or wherever you would not have the same
changes that have happened? There is more change amount of insurance cover available.
to come?
MsMilne: That is right, but it is one of those classic

Q116 Mr Mitchell: Why is that?areas where there is now quite widespread
Ms Milne: Because in some markets insurers haveacceptance that this is happening and that there will
decided that it is essentially uninsurable because ofbe certain types of change. Exactly by howmuch and
the nature of the weather events that they have.when is the point that is under debate but that is a

circumstance where the precautionary principle has
Q117 Mr Mitchell: I can see that in Bangladesh butto apply and one needs to start putting in place
not necessarily in France.policies now that at least give you the flexibility to
Ms Milne: The French insurers would argue thatrespond appropriately in the future.
quite strongly with you and they have gone intoMr Dower: Also, I would not want to say that we
partnership with Government where in eVectwant to create fear and alarm; we want to create
Government provides the reinsurance for naturalrecognition. Once you have got recognition you can
catastrophe cover over there. We have taken a verystart doing something about managing the risk. As
diVerent route in partnership with Government overthe industry we do believe the risk is manageable but
the last 40 or 50 years which said that Governmentit is no good leaving it till 20 years on.
would do its bit in managing the physical risks and
we would provide the financial protection. We

Q112 Mr Mitchell: Do preparations and prospects would like to continue that because that is what we
here diVer from those of other countries? think our customers want from us and by taking the
Ms Milne: There will certainly be impacts that are right steps now that means that we will stay as near
felt in other countries and in as far as insurance is a as we possibly can to the current situation because if
global industry we will be aVected by those impacts we move to the point where premiums become
elsewhere. unaVordable that is going to have huge social and

economic consequences as well as, frankly, losing us
customers that we would like to retain.Q113 Mr Mitchell: More or less than other

countries?
Q118MrMitchell: Sowhat estimates have youmadeMs Milne: It depends on lots of things like
about the increase?topography and all sorts of other issues. That is an
Ms Milne: Flood claims typically cost in the regionissue that the reinsurance industry has taken a big
of £15,000 to £30,000 per claim. A typical householdinterest in but as an association our focus necessarily
premium, according to the ONS figures, is £295 perhas been on the UK.
annum. You cannot fund many £30,000 claims out
of that so you would need to see quite a rapid2 Future Flooding, Foresight, Department of Trade and

Industry, April 2004. increase in those premiums if you got very frequent
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flooding. We have suggested that the once-in-75- Q121 Chairman: Let me just focus my question
years type of frequency is about the limit of what because I gather that from your other evidence. I am
people would normally expect to pay on their talking generally about people who do not insure
insurance premiums.We can oVer cover beyond that their houses. There are some people who for
but that is when the premiums really start to get into economic reasons say, “I cannot aVord to insure it”,
the sort of territory that people are not expecting to but obviously if they are hit by one of the problems
pay on a household premium. that we are talking about it is very bad because they

have no recourse to any way of recovering their
position, and I just wondered whether, in terms ofQ119 Mr Mitchell: That is houses. What about
the number of UK households that have a policy, isindustry?
that going up, down or is it level?MsMilne: It would work the same way although we
Mr Dower: I do not know.take a diVerent approach with a lot of commercial

policies so that if it became a particular problem on
a particular site we would work with the commercial Q122 Chairman: The reason I ask that question is
customer either to put in place their own that I would imagine that the more people there are
arrangements or we would move to exclude cover. who are insured the more it is spreading the burden
Mr Dower: Generally speaking industrial premises of risk over a greater number of people. Could you
tend to be more resilient to flood and you have more have a look at that for us?
options tomanage flood events than youwould have Ms Milne: Yes. We do know that 93% of home
for a private house. Typically with a factory you can owners have house buildings insurance in place. We
make sure you do not store stock and have are aware that there could be some issues for those
machinery on the first floor if there is a flood threat. on limited incomes and after all mortgage
There is rather more you can do because you can companies require people to have insurance in place
look upon each risk and there tends to be more so most people with mortgages will have this in
money to do things as well. On your premium place. There may be some people who have paid oV

question, speaking just as an insurer, it is an their mortgage and perhaps if they are on a limited
impossible question to answer because you get to the pension or something like that they then feel unable
ultimate and ridiculous scenario where, if a premise to continue insurance cover. One of the things that
is going to be flooded every year, the premium in does concern us is that because flood plain sites are
theory that you require is going to be the full cost of easy to develop there is a disproportionate amount
the reinstatement of that event plus your on-costs. of low cost housing on flood plains and therefore the
You have a whole spectrum between what is paid very people who are on limited incomes and living in
now, what might be paid in the future and what low cost houses may be disproportionately exposed
becomes “uninsurable” because all things ultimately to flood risk.
are insurable at a price.

Q123 Mr Drew: Can I be clear in terms of your ownQ120 Chairman:Youmay not be able to answer this actuarial reports on the impact of climate change:question straightaway but is there any evidence that
are you at onewith the report that was published lastthe number of households that are insured
week, even though that was obviously at the morecomprehensively to cover the risks we are talking
emotional end of what is possible? I really wonderabout is increasing, decreasing or remaining level
what you are being told by your actuaries because,because the most heart-rending stories are of the
as much as this may be an opportunity, it is also apeople who live in high flood risk areas who are not
huge challenge to you because if you get this wrongwell oV enough by their own judgement to aVord
the trust factor is obviously going to be coming intoinsurance and end up being eVectively bereft of
play. I wonder if you would say a few things aboutanything if they are hit by a serious problemofwhich
this. Presumably you are launching your ownthe frequency it is suggested might increase? How
research?are you looking at that scenario?
Ms Milne: Indeed. We have some research that weMsMilne: Of course there always have been a small
hope to publish in about a month’s time on thenumber of properties that have been considered
whole range of risks that climate change presents touninsurable and very often people have bought
insurers. I guess the advantage that we have is thatthose at a discounted price, taking account of that.
we are dealing with annual contracts here andWe do not have any firm figures but we are
therefore insurers can tweak those each year as theyundertaking quite a lot of work with members
deal with things. Our interest in looking across thelooking at renewals and whether there are
longer term is to say that what we decide to oVer ascircumstances in which they feel unable to renew. As
cover in 2080will largely be dictated by public policyyou may be aware, the ABI put out a Statement of
decisions taken now because houses being built nowPrinciples about 18 months ago guiding the
will still be there and their owners will want to beapproach that our members would take in oVering
insured in 80 years’ time, and therefore our interestflood cover and since that has been in place we are
in becoming engaged in this debate is to make surenot aware of any specific cases but there may be a
the right public policy decisions are made now for ushandful of cases where there have been repeated
to make the annual contract decisions later thisevents where they have not been able to renew but it

is literally tiny numbers. century.
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Q124 Mr Drew: That was a general question. prone to flooding, insurance companies and others
were talking it up and the statutory bodies wereObviously within this there will be the specifics and

you already have the issue of land which is going to looking back over a period of 200 years and
somehow, inaccurately in my view, extrapolatingbe reclaimed by the sea. There is such a thing as not

being able to get insurance currently. To some extent from that. Surely there must be a clash there
somewhere. How do you resolve those clashes?you can influence public policy on a local basis by

those sorts of decisions, that this is an uninsurable What is 1.3% risk?
Mr Dower: At the end of the day we use variousrisk, or in fact that this is a piece of property which

is going to be so safe because of where it is that you data. I can only comment on the Zurich experience.
There are diVerent levels at which pricing will occur.could possibly say, “We will oVer you lower

insurance because you are not an insurance risk in Most of our business is intermediated and therefore
most of our rates for household insurance will beterms of any global warming constraint”. Is that

how you will see this series of arguments going? electronically stored. What the broker will do is go
through the list of premiums per company for aMsMilne: As regards coastal erosion as opposed to

coastal flooding, that is not insurable, nor indeed are particular risk and if he comes across Zurich’s
premium and beside it it says “Refer” because it is inthose properties mortgageable.
a postcode area which has got problems in places,
the broker might decide not to refer and go on to oneQ125 Mr Drew: That is period, now?
where it does not say “Refer”. That is at postcodeMs Milne: Yes.
level and postcode level is over a wide area. When
risks are then referred within the Zurich they areQ126 David Taylor: Are ABI members making any
looked at far more closely and if possible, if themoney on flood protection insurance at the moment
information is there, you get down to risk addressgenerally?
and you look for a portfolio of risks in thatMsMilne:We look across the household account as
particular area. Do diVerent insurers take diVerenta whole rather than on specific perils.
views? Yes, they do, and very often it depends on
what their experience is at the risk address level.Q127 David Taylor: You must examine particular

aspects of it to see whether your premiums reflect
Q130 Chairman: Are you as insurers making thoserisk as presented to you.
judgments on your own information? You are notMsMilne:Household cover is oVered as an all-risks
slavishly sticking, for example, to the Environmentcover with a multiplicity of perils covered within
Agency’s map of flood risk?there and from one year to the next you will get a
Mr Dower: No. We use the EA data, we use otherdiVerent mixture of claims, so we tend to look in the
databases and we use our own claims database.aggregate and the position at the moment is that yes,
Ms Milne: What we have done is secure thishousehold insurance as a product is profitable but it
information from the Agency which insurers can useis an intensely competitive market and there are
to decide the relationship they have in terms ofalways new players waiting to come in.
oVering cover, but in making their pricing decisions
they use all sorts of diVerent sources of informationQ128 Mr Drew:Are you saying you do not examine
that they can get hold of, including their own claimsthe various components of risk and claim year by
experience.year? You just look in the aggregate of the claims

experience as opposed to premiums collected?
Q131 David Taylor: Under what conditions wouldMr Dower: Speaking now as an insurer, yes, we go
flood cover become prohibitively expensive? Is this athrough that process to look at the adequacy of
commercial decision?rating, so any particular rate will be built up by
Ms Milne: Yes.diVerent perils, by expenses, by a profit margin, and

so on, and we will do that analysis, yes. In terms of
flood, at the moment what we are doing in Zurich is Q132 David Taylor: If you are not able to make
that as our geographical information gets better with suYcient cover to cover your fixed costs of oVering
the details of flood risk right down to geographical these policies you will join France andGermany and
co-ordinates, so we are getting more precise in how the rest of the world in just abandoning the market,
we do our pricing but we are in themiddle of all that, will you?
as I think most companies are at the moment. Ms Milne: I think because it has become so

embedded within the household product that is
oVered in the UK market it will continue to beQ129Mr Drew:You refer in your submission, and I

congratulate you on it, it is excellent, to the oVered wherever possible but it is possible that there
will be certain areas in which flooding becomes soGovernment’s minimum indicative standard of

1.3%, presumably one in 75 years. Is there evermuch frequent that insurers decide that despite the best
eVorts that they might use to work with customers itdebate or controversy about flood risks in specific

areas where some people are maybe talking it up, as is no longer tenable. We are looking at a number of
ways of trying to tackle this, including if there isthe Chairman said right at the very start of the

session, and some are talking it down? I found in my nothing we can do about the frequency of flooding
is there something we can do about reducing theown area when we were trying to get the statutory

agencies to tackle the impact of recent floods, andwe costs of flooding by, for example, the householder
putting in place resilience measures such as gettingare not in an area in theMidlands that is particularly
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rid of chipboard flooring and replacing it with solid Mr Dower: There is an issue about a social agenda
concrete floors, moving the sockets higher up the here. Often the insurance industry is somehow
walls so that the electricity does not go down every expected to set a social agenda and I am afraid that
time they flood, this sort of thing. is not true. We are in the game to make money the

same as any other industry. It is not for us to say
what would the social agenda be, ie, should theQ133 David Taylor: Is this what you had in mind in
person who lives on a hill pay a flood insuranceyour phrase “provide an acceptable way of
contribution for the person who lives in the valley?managing the risk”3?
We set premium on a risk assessed basis. It is aMsMilne:You can come at this from several angles.
diYcult question to say when a risk becomesUltimately it may not prove possible despite all of
uninsurable. Risks become uninsurable probablythose best eVorts of the policy holder and in terms of
when the policy holder is no longer prepared to paywhat is done in flood defences. We would like to
that level of premium, but then it is not really for usprevent us from getting to that stage. We have not
to say, “That is okay; we will charge everybodyput a firm figure on it. Swiss Re have published a
additional premium in order to subsidise people whoreport where they feel that a 10% annual probability
live in high risk areas”.is about the margin of what is insurable.

Q134 David Taylor: So there is a possibility, to coin Q137 David Taylor: So have you put these
a phrase, that the insurance industry would wade alternative risk transfer mechanisms that have not
away from those risks? yet emerged to Government and, if so, what sort of
Ms Milne: Yes. What we have said under our response have you had so far?
statement of principles at the moment is that for Ms Milne: What we have been working with
people beyond the one in 75 years level, where they Government very closely on over the last three or
are already customers, insurers will try and work four years is trying to get the risk management
with them to find some of these other solutions techniques right so that we do not have to invent new
before they get to the point where they say, “I am risk transfer techniques, so if Government protects
sorry but we really cannot continue”. We are not those properties then we can continue to oVer the
saying it is never going to happen but we are saying insurance. That is our preferred approach.we are not going to switch from, “You have got full
cover today” to “Oops, sorry, we cannot do this
any more”. Q138 Chairman: Given that one of the

characteristics of global warming is the
unpredictability of where weather events are goingQ135 David Taylor:You used a phrase at paragraph
to occur and the ferocity with which they might11 of your submission which makes me go quite
occur and previous trends do not necessarily predictdizzy and light-headed because I have seen this in a
that, just to be absolutely clear. Would you not, forPFI context, that “there may be pressure on
example, envisage as an industry having some kindGovernment to provide an alternative risk-transfer

mechanism”. Where that is used in other parts of of collective pot to share the burden because of
Government policy what has been talked about unpredictability where there might be a global
there is that the group that are allegedly taking the warming levy put on top of all premiums, money
risk then bang it back to the poor old taxpayer. Is goes into a central pot to be used because of the
that what you meant, that the poor old taxpayer has unpredictable nature of the events, or are you
to pay? That presumably would be acceptable to saying, “No, we have got enough actuarial
you. experience. We are looking at all the factors. We
Ms Milne: There are a number of diVerent models would far rather continue to rate individual
one could use. We think that the best future is properties, individual insureds according to their
Government doing what it does best, ie, managing risk at that location”?
the infrastructure, and insurers doing what they do Ms Milne: One of the aspects that has driven the
best, ie, oVering the risk transfer mechanisms. That approach the UK insurance industry has taken on
is howwewould like it to stay, a partnership between all of these perils is to avoid moral hazard and
the two of us. As you mentioned, elsewhere other essentially if you price on the risk presented by an
mechanisms have been tried or there may be specific individual property then you build in all the
groups like those on low incomes where the question incentives that that property owner may need in
is whether there is eVective demand for that order to do the sensible things to protect themselves.
insurance because of whether they can aVord it or Once you start looking at pooling arrangements
not, and those are circumstances where Government then those incentives begin to disappear so as an
may wish to take a view. industry in the UK we prefer to avoid pooling

arrangements. We think that risk pricing is the best
Q136 David Taylor: So the Government becomes approach.
compensator of last resort where the industry has
walked away, does it?

Q139 Mr Wiggin: Is it possible to buy houseMs Milne: Or an alternative would be for
insurance without flood cover?Government to subsidise premiums in those areas.
Ms Milne: No, not generally. The standard
approach in the UK is to build flood cover in.3 Ev 33 (para 8)
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Q140 Mr Wiggin: So what you said earlier, that fault in the insurance market, that it will not price
itself in when there is a real diYculty. For example,existing clients will still be covered but others will

not, means that you then put yourself into an if I had a house that continually flooded and I did all
the things that you said—I put a concrete floor in, Iexclusive monopoly position because only your

company will be able to insure that house? No-one moved the plugs up—I could not necessarily get
insurance even if I had done all those things becausecan compete with you because, of course, you

cannot get house cover without flood risk. You said you look at my postcode and you say, “Ah! You
flood. Forget it”. He is nodding his head.that about existing clients a few moments ago, did

you not? Ms Milne: That would be true of the broad market
but there are always specialist insurers who will beMs Milne: Across the market as a whole that is the

product that is oVered. Any customer can go to a prepared to deal.
variety of providers and get competitive quotes on
that basis. Q149 Mr Wiggin: Not always.

Ms Milne: Within the Lloyds market if there is a
Q141MrWiggin: But not without flood cover, so if, need that emerges then therewill be insurerswhowill
for example, my house flooded I could not then cater for that need.
insure my house with a diVerent company but
without flood cover, so there is no competition once Q150 Mr Wiggin: At a price.
you have had the crisis? Ms Milne: At a price.
MsMilne: First of all, it is standard for that cover to Mr Dower: As I said earlier, if you are relying on
be renewed. what the broker is doing with you with the software

houses, and that sort of information will only be
Q142 Mr Wiggin: But there is no competition at down to postcode level, then most companies—and
that point. ours I can only speak for directly—have a referral
Ms Milne: Why would you choose not to have the system where you try and get down to the address
cover there if you have a flood risk? level and assess the flood risk. Yes, we could say,

“The flood risk is not acceptable but we will oVer
Q143 Mr Wiggin: Because you might put the you everything else and exclude that”, or very often
premiums up. we will just oVer a high deductible which will pay for
Ms Milne: Yes, but in certain circumstances what the limited damage that might be done by a regular
insurers are prepared to do in the very diYcult to event.
insure areas is to continue cover for the other perils
but in that specific circumstance without the flood Q151 Mr Wiggin: So the excess would cover it?
cover. That is an exception rather than the general Mr Dower: Yes.
approach.

Q152 Mr Drew: You have already had a discussion
Q144 Mr Wiggin: Exactly. That is entirely on public policy withDavid Taylor so I do not really
understandable, that a floods policy may have other want to go back over that ground, but I would be
risks attached to it. It may or it may not, but it flies interested for you to lay out the guidelines on where
in the face of what Peter has just been saying about you think the Government needs to move fairly
you being in the business to make money. Why is quickly in terms of public policy. You were saying in
your industry not interested in oVering cover your introduction what sorts of things you
without flood risk? Why will nobody do it? anticipate. Can you give us some flavouring on
Ms Milne: Because the mortgage providers tell us where you think the Government is deficient at the
that it is one of the standard perils that they would moment and needs to get its act together?
like contained within cover. MsMilne:We are very pleased that we have made a

lot of progress in terms of the amount of investment
Q145 Mr Wiggin: So it is all or nothing? That is the going into flood defences and the uplift that we got
dilemma, is it not? within expenditure plans in the last Spending
Ms Milne: Most people would be in breach of their Round, and of course we are quite anxious to see
mortgage if they did not have that cover in place. that that is maintained in the current Spending

Round that the Government is considering at the
Q146 Mr Wiggin: But some people cannot get it. moment because we think this is one of the things
Mr Dower: If you are in a high flood risk area but that we have to be in for the long haul on; we cannot
everything else is acceptable we would oVer a just have short term spikes that will solve the
product and then exclude the flood risk. problem. What we are anxious about is that when

looking at flood defence projects we think about the
Q147 Mr Wiggin: You would? climate change consequences, we do not just build
Mr Dower: Yes, we would. them for today’s climate. We are also pleased that

there has been a certain amount of streamlining
brought into the system that delivers that. We areQ148MrWiggin:One of the things we had with care

homes was that the premiums went up by about quite concerned that with the drainage related
flooding that we have seen just last week, in fact in700%. At that point insurance companies ceased to

oVer the product at all instead of continuing to put the part of London that I live in, the decision will be
made in the periodic review byOfwat that pricing foramarket price on the actual risk and so there is a real
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the water companies should enable them to move taking measures to improve the security of your
home or looking at flood resilience. Traditionalfrom a Victorian system to one that is going to cope

with the events of the late 21st century. We are flood defences of course are massive engineering
projects and only the state can undertake those kindsconcerned that our land use planning is done in a

sensible way to make sure that we are not storing up of projects, but there are a number of measures now
coming out where either small communities bandingproblems for future generations bymaking decisions

now thatwill be diYcult to live with in 50 or 80 years’ together could take some measures with temporary
defences, or indeed, for certain types of flooding liketime, and we are particularly concerned about the

way houses are built, whether they are standard the sudden urban flash flood, some of the flood
protection products, particularly the kite markconstruction or whether they use the novel methods

of construction that are being increasingly adopted, products, could be very useful in protecting yourself.
to make sure those properties are suYciently
resilient. Q157PatrickHall: I would like to turn to the section

in your evidence regarding planning policy, which I
Q153 David Taylor:What sorts of novel systems do found very interesting, and it is in paragraph 20.4
you have in mind? You refer there to guidance that you have produced.
Ms Milne: There are a number of system-built Can I ask who that guidance is intended for?
housing techniques now. Ms Milne: It is really intended for planning

authorities and we have sent it to all planning
authorities but anybody else with an interest isQ154 David Taylor: Timber framed, are you
welcome to see it and it is on ourwebsite for anybodytalking about?
to peruse.Ms Milne: It could be timber framed or it could be

steel framed with standard components or the pod
type constructions that go on. There are about 800 Q158 Patrick Hall: So it is to reinforce, is it, and add
diVerent ways of doing this so it is quite diYcult to to the guidance that the Environment Agency will
generalise but some of those, as far as we can see, pursue on their local plan or on any individual
could be quite resilient and some of them could be planning proposal on a flood plain?
quite vulnerable to future weather, whether the issue Ms Milne: Yes. It was written to read alongside
is flooding or indeed the sort of storm damage and PPG25, so it is structured the same way that the
water penetration that we might see in the future. ODPM’s guidance is.
Mr Dower: There is a real mixture of products out Mr Catovsky: There is a section in PPG25 where it
there. At the worst end you see panels which are specifically says, “You may wish to consult the
made up of two pieces of chipboard with a bit of insurance industry on the planning decision” and
polystyrene in between, which is great because if it this was produced in response to that paragraph.
gets wet it falls apart, it burns readily and it gives oV Mr Dower: We also, wearing the Thames Gateway
toxic fumes. You would not want that sort of stuV hat for a moment, want to produce something
used in prefabricated buildings. At the other end of similar for developers in Thames Gateway just to
the spectrum there is some very good stuV around. It give a little bit more guidance on the sorts of things
is just making sure that the right stuV is used in these that need to be considered and discussed.
areas, especially where you want flood resilience,
because the combination of the two, a high Q159 Patrick Hall: How much confidence do you
propensity to flood and a building that is less and the industry have in the estimates of existing
resilient, is just the sort of thing that insurers do not flood risk contained in particular in PPG25 which,
want to see. as you say in your evidence, is based supposedly on

present-day risk, but actually present-day risk is
Q155 David Taylor: In the first example you gave, based only on past performance so present-day risk
are there houses that have been built or are being estimates may be wrong already? Do you want that
built with that sort of material? changed to estimates of future risk? How can we get
Mr Dower: I am not aware of any that have been clarity on this, because the present day risk may be
built as yet and I sincerely hope there will not be in wrong because it is based on events as estimated or
the future, but there is an overseas producer of these understood and recorded in the past? How can we
panels that we saw an example of. I think that is all get a more realistic assessment based on events that
I can say. have not yet occurred?

Ms Milne: Clearly your estimate is only as good as
Q156MrDrew:Can I be absolutely clear about this, your model and your records, and whilst in some
because in the earlier exchange you were talking to parts of the country there is a very long run of
Mr Taylor about who bears the cost? In terms of historical records of several hundred years, in other
improved flood defences do you see there being any parts of the country it is only a few decades,
role for the individual other than in the normal therefore the model is likely to be much less reliable.
insurance policies they will have to take out in The Environment Agency, in particular, is investing
preparing for the cost of those flood defences or is significantly in improving its modelling and getting
this a straight state responsibility? better information; indeed it is working with one of
Ms Milne: No. I think we all have to accept some our members, Norwich Union, who have done a lot
responsibility for dealing with the threats to our
property, whether you are in a high crime area and 4 Ev 35
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of work on digital terrain mapping, to improve Mr Catovsky: But the industry as a whole will not
. . . We cannot consolidate the decisions there,various aspects of the model. There are a number of
ultimately it is up to the companies, but the reasonother providers that insurers go to for information
we say that in the guidance is to make it clear towho, likewise, are improving their models all the
people that it will be quite hard to get insurance, ortime. It is one of these situations where, you are
you may be facing very high premiums. So at leastright, there is a degree of uncertainty over even
the developers and planning authorities willtoday’s estimates, let alone post-climate change
recognise the consequence, but, of course, there mayestimates, but that modelling is getting better all
be some niche players who eventually decide tothe time.
cover it. We obviously could not say otherwise.Mr Catovsky: Certainly when it comes to looking at
Ms Milne: At the end of the day getting thethe flood risk without flood defences there, in terms
structural plans right is the key to all this, because ifof planning policy and PPG25 you can do a
the structural plans take this into account thensensitivity analysis where you look at how close the
developers are not going to be looking to the verybanding is for, say, a one in 100-year, a one in 200-
high flood risk areas to put their individualyear and a one in a thousand. In some areas where
applications in. In a way we are working through athe flood plain is very well defined, they almost sit on
problem at the moment where not all the structuraltop of each other because you have got very steep
plans have quite caught up with the betterbanks, so those diVerent flood limits are actually
understanding of flood risk and the consequences ofquite close together. I think you can have more
flood risk that we have now.confidence certainly in those areas in terms of the
MrCatovsky:Wewere certainly very happy that themaps. I think in some more flat areas where the
Environment Agency has now started to at leastbands may be spread out, it may be worth looking a
publish its objections on the internet so that anyonebit more carefully at the risks there, but I think you
for a particular month can look at the developmentcan do some kind of truthing there.
plans, at least where they have objected. You cannot
see the decision that was finally taken, that is up to
the individual authority to hold that information,Q160 Patrick Hall: With regard to planning
but at least that starts to make the process moreauthorities being guided or taking into account
transparent, and hopefully, if you could extend thatestimated present or future flood risk, do you think
transparency right the way through the process, thatthat the Environment Agency’s advice should be
would certainly help things.strengthened to the power of veto over a planning
Mr Dower: But to me, this is the key area. It is thatauthority?
stage at which you want developers to build floodMs Milne: No, we think that the democratic
risk management into the development plans, andprocesses should work as intended. What we do
that is the way you surely must take this forward ifthink needs to happen, though, is that the
you are going to produce an insurable property atEnvironment Agency should be a statutory
the end of the day which then fulfils the socialconsultee. At the moment planning authorities are
requirement.not obliged to ask the Agency for advice. We think

that that is wrong; they should at least hear the
Q162 Patrick Hall: Do developers talk to theadvice. We also want much greater transparency in
industry while they have still got an idea maybe notthe outcome of those decisions and deliberations so
even on the drawing board? Apart from the lookingthat everybody who is a potential purchaser of the
at the planning policies for a particular area, doesproperty, mortgagor of the property, insurer of the
the developer speak to the insurance industry?property, can make their decisions in the light of full
Mr Dower: My company has not been approachedknowledge.
by developers as far as I am aware.

Q161 Patrick Hall: Do you not think it is a strange Q163 Chairman:What is the situation, Mr Dower? Isituation we might be in then? If the Environment see, as I said at beginning, that you are the Chair of
Agency, say, was a statutory consultee for structure the Thames Gateway Working Group, and
plans and becomes so for local and individual paragraph 24 of your own evidence tells us that 13
decisions but still cannot direct refusal, you as an out of 14 zones of change, as they are described in the
industry will eVectively direct refusal, will you not? Thames Gateway, lie within the Thames tidal flood
In terms of the democratic question, that is an plain. So how are you happy sitting on this group
interesting one because, according to your evidence, when the wash of tide is heading towards this great
if the Environment Agency has objected strongly to piece of development and you are going to have to
a particular development, the industry will not decide whether you are going to insure it or not?
insure. If the industry declares it is not going to Mr Dower: What we are trying to do . . . As an
insure, then surely no developer is going to build industry, I think we have not been proactive in the
because people are not going to be able to get a past and I think we are now being proactive in order
mortgage. How is this to be reconciled? to produce managed risk in the future. The Thames
Ms Milne: It remains down to individuals how they Gateway is tremendously important to solve
want to deal with that risk. All we are saying is that housing for key workers for London and all of these
we are not going to provide the risk transfer good things. You are not going to solve anything if

the houses are uninsurable. So far from wanting tomechanism; they can retain the risk, if they wish.
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say, “Isn’t this terrible. Everybody is building on a have had a Bill, which has now become anAct which
has changed that. If global warning is the threat thatflood plain”, we truly believe that you can manage
it is, to what degree would you be prepared to lookthe flood risk and you can design it into your future
at alternative situations where there has not been adevelopment. Really that is why we are consulting
tradition of sewerage provided? I ama great reed bedwith people to try and make that happen.
fanatic. If we look at some of the issues to do withMs Milne: Part of that is how things are defended,
sustainable drainage, with the best will in the world,because we are sitting in the flood plain now.
you are not going to look at hard technology
solutions. I wonder, are you willing, as the industry,Q164 Patrick Hall: To sum up that bit, although
to look at soft technology solutions given that theynone of us can get everything right in the future by
may be the only way that you can bring somewhichever means we approach it, are you saying
properties into—what Mr Wiggin was talkingthat, broadly speaking, if this is approached in the
about—insurability? Is that what is on the agenda?best way we can, the most coherent way we can,
MrCatovsky: I thinkwe are certainly not of the viewmarrying up the Environment Agency’s work, the
that it is all about concrete and bricks, and, I think,planning policies, reflecting them and the industry’s
if these newer technologies and newer ways ofguidance, that the industry would honour decisions
looking at drainagewill look at reducing the risk andtaken on the basis of the best system we can devise
be resilient to the impacts of climate change in thewhich we, by implication, have not yet got?
future, then they may be the most sustainableMs Milne: We have—
solution, for sure.

Q165 Patrick Hall: At the moment, if things are left Q167 Mr Drew: Are you having those discussions
as they are and there is no change, I think your paper with the industry at the moment, not just in terms of
is saying that there is an increasing risk in certain new-build but also conversion?
places of properties not being insured. If we try to Mr Catovsky: I do not know if we have had any
devise a better system, the industry will honour the specific discussions, but we are certainly involved
outcome of that, even if, of course, we get some of with some of . . . There are some research projects
those things wrong? andwe have certainly been involved in some of those
Ms Milne: We have all got to make decisions in the through the CIRIA research organisation?
light of the best information that is available to us at Ms Milne: We have talked to Government quite at
the moment, and we are very keen to work with lot on this. What we have found it quite diYcult to
Government and with local authorities to arrive at do is to engage with the construction industry and
truly sustainable solutions, which is a very over-used with developers on a lot of these things.
word at the moment, but ones that are as future- Chairman: Thank you very much indeed. You have
proofed aswe canmake them, and, of course, yes, we given us an awful lot of food for thought. If, as a
are all going to get some of those wrong but we will result of our exchanges, there is anything else you
endeavour to live with that. want to submit by way of additional written

evidence, please feel free so to do. Thank you very
Q166 Mr Drew: I was going to ask you about sewer much indeed for your very comprehensive
flooding and so on, but I accept that most of those submission which helps underpin our questions.

Thank you for coming.are things we have looked at in other ways, and we

Supplementary memorandum submitted by Association of British Insurers (ABI)

CLIMATE CHANGE, WATER SECURITY AND FLOODING

Letter to theClerk of theCommittee fromDr SebastianCatovsky, PolicyAdviser, Natural Perils,
Association of British Insurers, 14 May 2004

The ABI was pleased to present evidence to the EFRA Committee last week. We found the discussions
very helpful, and is glad that the Committee are looking carefully at the risks that climate change may
present.As requested, I include some further information on insurance that the Committee was interested
to follow up.

Table 1.

Profit/Loss achieved by insurers’ household account for the last five years. Insurers having been making
a loss on the household account in aggregate.

Table 2.

Change in insurance penetration and price over the last five years. The proportion of households and
homeowners with insurance cover has stayed relatively stable in recent years, while average premiums have
only increased by 10%.
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Table 3.

Change in insurance penetration and price by income group. Around half those in the lowest two income
deciles do not take out contents insurance. ABI’s own research has shown that this is often because other
household costs leave no margin for “voluntary” charges, such as insurance premia.

Table 1

PROFIT/LOSS OF INSURERS’ HOUSEHOLD ACCOUNT

Net Written Total Underwriting Underwriting
Premium Outgoing Result Ratio

£m £m £m %

1998 4,391 4,676 (286) 106.5
1999 3,887 4,097 (209) 105.4
2000 3,905 4,341 (435) 111.2
2001 4,180 4,479 (299) 107.1
2002 4,626 4,800 (174) 103.8

Net Written Premium—Total income from household premiums

Total Outgoing—Total expenditure on claims and expenses/overheads

Underwriting Result—DiVerence between income and expenditure (brackets reflect a loss)

Underwriting Ratio—Ratio of expenditure to income (figures greater than 100 reflect a loss)

Source: ABI

Table 2

CHANGE IN INSURANCE PENETRATION AND AVERAGE PREMIUMS

Building Insurance Contents Insurance
% total % owners £ % total £

1998–99 62.0 91.8 159 74.7 133
1999–2000 61.3 91.3 158 74.6 132
2000–01 60.7 88.9 168 74.5 144
2001–02 62.7 89.9 171 77.7 146
2002–03 64.3 91.3 173 78.2 149

Note: Table shows the proportion of households that have building vs. contents insurance (% total), and
average annual premiums for these types of cover. As tenants do not take out building insurance (rather the
landlord does), the table also shows proportion of homeowners (% owners) that have building insurance (%
total, corrected by proportion of population that own their home).

Source: ONS Expenditure and Food Survey 2002–03

Table 3

INSURANCE PENETRATION AND AVERAGE PREMIUMS BY INCOME GROUP

Building Insurance Contents Insurance
% total % owners £ % total £

Lowest Decile 29.9 85.4 129 48.8 101
Second Decile 37.9 86.2 131 58.5 107
Third Decile 53.5 92.2 133 74.3 112
Fourth Decile 58.0 90.7 150 74.5 128
Fifth Decile 63.8 88.7 146 80.1 131
Sixth Decile 72.1 92.5 161 82.0 137
Seventh Decile 78.3 93.2 170 87.5 150
Eighth Decile 80.1 91.0 175 90.6 163
Ninth Decile 82.8 94.1 199 92.7 170
Highest Decile 86.2 94.8 251 93.5 234

Note: Table shows the proportion of households that have building vs. contents insurance (% total), and
average annual premiums for these types of cover—all disaggregated by income group.
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As tenants do not take out building insurance (rather the landlord does), the table also shows proportion
of homeowners (% owners) that have building insurance (% total, corrected by proportion of households
that own their home).

Source: ONS Expenditure and Food Survey 2002–03.

I hope this information is of interest to the Committee. Please do get in touch if you have any questions
about this or any of the other information provided in ABI’s written and oral evidence to the Committee.

Dr Sebastian Catovsky
Policy Adviser, Natural Perils,
Association of British Insurers

May 2004

Memorandum submitted by the Broadland Agricultural Water Abstractors Group (BAWAG)

CLIMATE CHANGE AND WATER RESOURCES

Introduction

1. BAWAG is an association of over 150 agricultural water abstractors based around theNorfolk Broads
andNorth Norfolk areas of East Anglia. It represents the water interests of its members and acts as a forum
for discussion of sustainable agricultural water management. It holds regular meetings for its members at
which groups such as the NFU, English Nature, the Environment Agency, present their views of water
related issues. Since the Norfolk Broads is the UK’s only water environment National Park BAWAG
encourages its members to both have a greater involvement in water policy issues and to strive for wise and
sustainable use of water resources.

2. We welcome the chance to respond to the Committee, suYcient water for crop irrigation is essential
for our member’s production. A switch to non-irrigated crops would jeopardise the viability of many of our
members businesses with a consequent impact on the rural economy and rural employment in the region.

3. The irrigation methods followed by BAWAG members are amongst the best in the world. BAWAG
members disseminate best practice, they are currently undertaking water audits, and members regularly
monitor soil water conditions, rainfall and crop condition to assess the need for irrigation. They use highly
sophisticated irrigation methods and equipment and have invested heavily based on the assumption that
they will be able to irrigate.

4. The long term aVects of climate change andmore importantly the regulators reaction to climate change
could have a disastrous impact on irrigated agriculture in East Anglia. There could be large-scale business
failure leading to large job losses and a significant impact on the local rural economy of East Anglia as a
whole.

Key Impacts of Climate Change on Agricultural Water Resources

5. In East Anglia the eVects of climate change on hydrology are likely to be:

— Reduced summer rainfall.

— Lower summer river flows and levels.

— More intense rainfall events.

— Increased soil moisture deficits in the summer.

— Increased salt-water intrusion.

6. The impacts on irrigated agriculture will be:

— Lower soil moisture will mean greater need for crop irrigation.

— Stresses on water resources will lead to more frequent invocations of section 57 restrictions
preventing agricultural irrigation.

— The climate will impact upon Natura sites and this will lead to restrictions in farm irrigation
licences.

— The CAMS process will lead to further restrictions in agricultural irrigation licences.

— Intense rainfall will lead to increased soil erosion and diVuse pollution.

— The application process for abstraction licenceswill becomemore onerous in terms of environment
statements.

— A potential switch to low irrigation crop types.
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Production in the Broads Area

7. The landscape around the Norfolk Broads has been cultivated and drained over a period of over 1,000
years to produce high quality farmland. Consequently, the region has some of the UK’s best farmland; this
farmland borders the country’s only water related National Park, which is an environment of international
importance. This juxtaposition makes the need for sustainable development solutions extremely pertinent
for the area.

8. Over 50%of the English production of irrigated crops originate fromEast Anglia, a large portion from
the Broads area. The light easily drained soils, the flat land, the infrastructure and the farming expertise in
the area make East Anglia an ideal area for agricultural production, particularly of irrigated crops. These
crops have high value and provide high levels of employment. In parts of East Anglia around 50% of
employment is directly or indirectly reliant on irrigated agriculture and support services, food factories
and logistics.

9. Much of the irrigated produce, such as potatoes, vegetables and soft fruit are unsupported by CAP
and already operate in a competitivemarket. It would be ironic if theGovernment were to develop a farming
and food strategy that protects the subsidised unsustainable sectors of farming, whilst ignoring the needs of
the self-supported, competitive sectors.

10. If climate change leads to a reduction in water availability that threatens irrigation, a move to non-
irrigated crops would lead tomonoculture production and a loss of income and of employment. East Anglia
is the most appropriate area for the production of high value crops, a shift in production to other areas
would not be sustainable it would reduce the economic benefits of production, have a greater environmental
impact and lead to social disbenefits, such as unemployment.

Need for Irrigation

11. The need for water is a fundamental part of production for potatoes, vegetables and soft fruit and to
produce the quality and quantity required irrigation is vital. Supermarkets and processors specify strict
quality criteria within production contracts. The contracts also generally specify the rate, degree and type
of irrigation of produce. Failure to meet these criteria will result in farmer’s contracts not being renewed.

12. Irrigation is an integral part of production in the Broads area. Irrigated agriculture is essential to the
regional economy, without it the economy would collapse. Farm production is directly linked to large
processors and distributors as well as being essential for various logistical support industries.

13. East Anglia has the established marketing and distribution infrastructure, the existing support
industry, farm expertise, experienced staV, to enable high quality irrigated production with minimal
environmental impact.

Water Resource Position in the Broads Area

14. The Environment Agency recognise that the need for agricultural water in this region is likely to
increase over the next 25 years.

15. The Environment Agency has produced national and regional water strategies and these are used to
guide local catchment abstraction management strategies (CAMS).

16. These strategies indicate that there is little or no available water resource in the Broads area. We
believe that the maintenance of high value agricultural production in East Anglia is vital to sustain the
regions social cohesion, economic viability and world-class natural heritage sites and habitats.

17. In the region 77% of abstracted water is used for public water supply, 12% is used for industrial
supply, and 6% is used for spray irrigation, with 5% used for other purposes. East Anglia is the driest region
in the UK with less than 600 mm a year compared to a country average of 800 mm. It is therefore clear that
irrigation is essential for agriculture, but that agriculture has only a minimum impact on the regional water
resources (the recent Entec groundwater modelling for the Environment Agency has shown that the impact
of agricultural abstraction on nature sites in the region is minimal).

Reservoirs as a Water Resource Option

18. The Environment Agency recognise that winter storage is an eVective use of water resources.
However a winter storage reservoir can on average cost £250,000, therefore in order to be cost eVective this
investment needs to be written oV over at least 20 years, and the period of renewal is in the region of 15–30
years (Environment Agency, Anglian Region Water Strategy 2001). If licences do not guarantee a water
supply for the economic life of the reservoir farmers will not pursue this option. An assumption of renewal
is useless.

19. The Environment Agency recognise on-farm winter storage (either individual or joint schemes), as a
highly desirable option formeeting agricultural water needs stating that it is a “long term sustainable option,
positive contribution to all four sustainability development themes” (EnvironmentAgency, AnglianRegion
Water Strategy, 2001).
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20. There are grants available for reservoirs from Defra under the Rural Enterprise Scheme. However
these grants are not specifically earmarked for water storage, the individual grant allocation of 40% is
insuYcient to change farmer behaviour, and the amount of money is insuYcient to make even a minor
impact on the water resource needs of the agricultural community (there is only enough money for around
six reservoirs annually).

21. Irrigationmethods in the area are amongst themost advanced in the world. Thismeans that BAWAG
members are able to deliver high quality food, to higher environmental standards than most imports and
compared to production in other areas of the UK where soil types and climatic conditions restrict
production levels and thus reduce irrigation eYciency. This also has an impact on the use of crop production
products and nitrates.

Conclusions

22. East Anglia is the most intensively farmed region in Britain. The area produces irrigated crops sugar
beet and potatoes and irrigated horticultural produce. None of this irrigated production is supported by
subsidies.

23. BAWAG members are concerned that the eVects of climate changes in conjunction with increased
environmental regulation (much of which we support as essential to protect the region’s natural habitats)
and rising demand for public water supply, could lead to a cut in the amount of water available for farmers
and growers. A reduction in the available water for irrigation would lead to a change of cropping. The most
likely crop would be barley, this switch of cropping from irrigated to non-irrigated would have
environmental, social and economic impacts in the region. There would be substantial loss of both on-farm
and ancillary jobs, a major increase in subsidy payments, a move to larger fields and monoculture
production. At the same time the market for irrigated produce would remain and production would either
shift to theWest of England and the Midlands where conversion of pasture to cropland would cause a huge
release of nitrates (as was seen during the SecondWorldWar). Alternatively productionwouldmove abroad
with major environmental impacts. Potato and root crop production would probably move to Poland,
where dams constructed for irrigation are currently threatening Europe’s best preserved wetlands.
Horticultural production would probably move to Spain where the National Hydrological Plan, devised to
support irrigation in the South, threatens large numbers of internationally important habitats.

24. The Government must act to ensure that the eYcient, environmentally aware, competitive, high
employment farming and horticultural sector in East Anglia that does not receive public subsidy, is allowed
to continue contributing to the national and regional economy.

25. BAWAGmembers are concerned about the impacts of climate change on water resources. They are
taking action to optimise their water eYciency andminimise the environmental impact of their actions, they
are investing money in water storage and distribution to safeguard their water supplies. BAWAG employs
external consultants to advise them on hydrological issues, it plays a full part in the wider debates on water
issues and ensures that its members are kept up-to-date on the latest science and policy developments.
BAWAG supports the work of the rural climate change network and works closely with NGOs and
statutory bodies in the region. BAWAG and its members would welcome further collaboration and
discussion on climate change and water issues and wishes to participate in the regional and national debate
as a primary stakeholder.

26. In the face of international competition, climatic impacts on water availability, increased regulation
and the impact of policies in other areas such as housing, the Government needs to develop specific policies
to protect East Anglian farming. If it does not, farmingwill no longer be a part of the East Anglian economy.

27. Such policies should be:

(a) Increased grants (80% or more) for winter storage reservoirs where a farmer is giving up a summer
abstraction licence (this is because the farmer gets no benefit from the change but the environment
benefits) and streamlined planning consents. This could be related to environmental conditions.

(b) Full consideration of social and economic impacts of environmental actions such as licence
reductions.

(c) Free on-farm advice for nutrient management plans and water audits.

(d) Government action at a European Union level to ensure uniform application of environmental
Directives.

(e) Government pressure on WTO to ensure imports meet environmental criteria.

(f) Farming to be given priority for water use in East Anglia and a precautionary principle approach
to farm employment levels in East Anglia, in recognition of its primary economic importance in
the region. This would mean that impacts on farming water resources would have to be considered
in any new development proposals and when water companies build new supply infrastructure.

(g) No removal of permanent abstraction licences without compensation reflecting levels of
investment and projected future returns.
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(h) Established trickle irrigators to be given amnesty and granted time-limited licences on a par with
existing licences.

(i) Compensation for licence variations/removals to be met from taxation not licence fees.

28. A removal of access to irrigation water will lead to the collapse of farming in the region with
disastrous consequences for the region. To date, there has been no Government recognition of the scale of
this problem, nor has any significant action been taken to tackle this problem.

29. There needs to be recognition of the importance of irrigated agriculture to the East Anglian economy.
The adoption of a precautionary approach to agricultural water supplies in the East Anglian region and the
prioritisation of agricultural water supplies. There needs to be free on farm advice on water conservation
and irrigation best practice. The Government should protect agriculture from the eVects of a loss of
available irrigation water by providing funds or incentives for alternative supply, such as winter storage and
ensuring there are guaranteed winter abstraction licences to fill this storage.

Broadland Agricultural Water Abstractors Group (BAWAG)

April 2004

Witnesses: Mr Andrew Alston, Chief Executive, Broadland Agricultural Water Abstractors Group
(BAWAG), and Mr John Place, Norfolk fruit farmer and Member of BAWAG, examined.

Q168 Chairman:Wemove on to BAWAG. I think it in summers and possible cut-oVs of irrigation water,
is Broadland Agricultural Water Abstractors which, as far as our company is concerned, would be
Group, which sounds rather better than the an absolute disaster.
shorthand form. Judging from the delightful part of
the country you come from, I think we should have

Q171 Chairman: But in the sense that you have justdecamped and come and taken your evidence on
enunciated, Mr Place—a good agenda to start—your doorstep rather than inviting you here! We
have you done any work with water companies, thehave got Mr Andrew Alston, the Chief Executive,
Environment Agency, other bodies, to say: “What,and I see you are accompanied by Mr Place. Mr
do we think, does this mean?”, because I presume, asPlace, what do you do?
a grower, and I notice in your evidence, there is anMrPlace: I am a fruit grower and I represent a fruit-
obligation, for example, by some supermarkets forgrowing company in East Anglia. We grow
you to followparticular irrigation regimes on certainstrawberries and raspberries, and we sell them to
crops. If you are not able to do that because thecompanies like Sainsbury, who demand that we
projections are that the water is going to be undersupply an order to them every year.
such pressure that it will be interrupted in supply and
you cannot do what you have signed up to do, thenQ169 Chairman:Good. You are both very welcome
you have got to work out some alternative strategies.indeed. In terms of the group of 150 that you have
Has that work begun with your members?got together under your umbrella title, how much
Mr Alston:Yes, we have certainly started looking atwork have you done with the group or within the
what John suggested, which is how are we going togroup and with others to predict the eVects of
come to terms with CAMS? In Broadland we are atclimate change on your business, and what steps
the bottom of the ladder in terms of the amount ofhave you taken to adapt to it as growers and
water that is available to us. The environment isagriculturalists?
protected through the Habitat Directive and theMr Alston: To date we have been more concerned
Water Framework Directive, and the waterabout the Habitat Directive and the Water
companies are slightly above us, we are right at theFramework Directive. Climate change to us is
bottom. So any impact of any legislation or changesomething quite new and we really are struggling to
of habitat will impact more on us than the watercome to terms with it, but we do realise that we are
companies or the environment. Sowe have started togoing to enter periods when it is going to be dryer
look at where our problems will come from. If ourthan it is going to be wetter.
licenses are coming under threat in the hottest, driest
time in the summer, we need to take account of thatQ170 Chairman: But given the pressure on water
in our preparation and planning for water resourcesresources in your part of the world, which fromwhat
and we have come to the conclusion that we needthe Committee has heard so far in evidence has been
more winter storage reservoirs. We are not askingaVected by the change in the climate that is already
for any more water, but we are asking to convert acoming through, is this not a matter where you have
proportion of our summer abstraction licence fromsaid, “How is it going to aVect us”?
ground water or surface water into a winter storageMr Place: I think things can only really get worse,
reservoir so that it can then be usedwhenwe hit thesebecause we have already got the habitat regulations
two, three, four-week long periods in July, Augustand the review of consents, we have already got the
and early September when the resource is underCAMS coming forward and there is a possibility

with the climate change of lower levels in the rivers pressure.
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Q172 Chairman: Mr Mitchell is going to ask you Q176 Chairman: I can understand from the
some questions about that in a moment, but I want horticultural standpoint the necessity for the
to know, for example, in Israel where they are precision of irrigation, but in terms of other crops is
probably the world leaders in making the best use of it really necessary to do as much irrigation as one
water, particularly in the context of irrigating sees even with grain crops?
horticultural crops. Have you, for example, studied Mr Alston: We do not irrigate grain crops.
that kind of technique and said, “Does it have
application within East Anglia in order, in the first

Q177 Chairman: Maybe I have been looking in theinstance, to make best use of the water resource that
wrong field then?is currently available”?
Mr Place: It is really potatoes, vegetables and soft-Mr Place:No, we have not been able to do as Israel,

let’s be honest about that one, but we have been very fruit and intensive fruit which comes to quite a bit
concerned and, of course, we have the University of of money.
East Anglia on our door-step.

Q178 Chairman: Okay.
Q173 Chairman: Are they helping you with this Mr Alston: Irrigation costs are probably £30 to £40
work? an acre each to apply. A ton of cereal is about £80 a
Mr Place:We are a party to points which are made. ton at the moment. You are not going to get a
We know that we are likely to get less water in the response from irrigating cereal, so nobody does it.
summer perhaps and perhaps more water in the
winter, and that is where we feel that we have got the
possibilities of converting that extra water into Q179 Mr Drew: In a sense you suVer from the
reservoirs to use in the winter for our crops which problem . . . . Now that the word “abstraction” has
would give us certainty with our business and enable become one of those words that immediately puts
us to continue employing the 1,800 or so people that people on their guard, next to “pollution” I suppose
we directly employ in BAWAG amongst our in this area, you have immediately got a problem.
members and possibly up to 5,000 people in the area How are you handling that in terms of what is going
depend upon us. to be an increasingly sceptical audience, if you like,

in terms of public perception? Abstraction means,
“You are taking our water to take it to somewhereQ174 Chairman: But what are you doing as a group
else”, and that is quite a diYcult issue as we get toto encourage best practice in reducingwater usage or
global warming.maximising the advantage of what you have got? I
Mr Place: We are hoping that we will be able to usethink I remember seeing in your evidence, you
the surplus water which will be available in theindicated that you were using some of the best
winter. It is now available in East Norfolk in theirrigation techniques available, for example?

Mr Alston: In our licences now from the agency we winter and it can be abstracted without any cost to
have a paragraph about eYciency. It is knowing society and without any problems. All we are really
when to start irrigating and knowing when to stop. asking is please could we have some help on
We have diVerent types of irrigation.We have trickle reservoirs which are necessary to put that water into
for permanent crops, which occasionally can be used in the winter? If I can talk about economy of water,
for outdoor crops such as potatoes, we havewhat are our company has had an independent water audit.
called low-profile rain guns now, which do not squirt We scored 15.7 out of a total of 20 points, which I
the water up in the air, they give it a better flow rate, thought was quite good considering it was out of the
and we have boom irrigators which can get down as blue, and we also won two prizes, one from the
low as 2-3 mls at a time. All this is working towards Environment Agency and one from the business
a more eYcient way of applying the water and community for actual economy water.
stopping and starting, therefore we make better use MrAlston:Can I add to that?When a farmer applies
of what we have got, but we are not asking for any for an irrigation licence he has to prove he is having
more water in any of this. no eVect on his immediate environment, especially if

he is next to an SSI or a RAMSAR site, and that is
quite a long process. I feel that although you thinkQ175 Chairman: Given that you have got 150
we have got bad publicity on this issue, I thinkwe aremembers, there must be some who are better at
actually quite good.making good use of the water than others. Is there

enough information around to ensure uniform best
practice?

Q180 Mr Drew: All I am saying is that I think youMr Alston: If you take the strawberry growers, of
have got a perception problem?which John is one, trickle irrigation is used
Mr Alston: Exactly. A lot of our members are alsoextensively on that. The salad growers, we have a
under stewardship schemes in Broadland. Being onmajor company (JB Shropshire) in the area making
the edge of the Broads, there is a lot ofextensive use of booms for precise irrigation of baby-
environmental work going on to make sure thatleaf and iceberg lettuce. Potatoes are still more done
English Nature and the RSPB are getting what theywith rain guns and verymuch once a week irrigating,
require from the land and we are getting what weas opposed to every other day with strawberries or

iceberg lettuce. require.
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Q181 Chairman: One factual question. When one Q191 Patrick Hall: Could you describe that in terms
that I can relate to?talks about an abstraction licence, how does the

pricing mechanism for that work? Is it a fixed sum Mr Alston: 15 million tons.
for a licence for a quantity of water, or is it related
to the quantity you abstract?

Q192 Patrick Hall: So that I might understand theMr Alston: It is a very complicated equation, but
per hectare usage. You could do that, could you?basically summer abstraction is ten times more
Mr Alston: I could find out.expensive than winter abstraction. On my own farm

I pay £2,700 for a summer abstraction licence. If I
moved that to a winter licence, it would cost me one Q193 Patrick Hall: What I am trying to get at is, if
tenth of that. I can get a 40% grant fromRES (Rural it has existed for a lot long longer, the practice has
Enterprise Scheme), to build that reservoir. There is taken place for several decades, I want to see
an incentive through the pricing mechanism, but it is whether the application of best practice and the
not enough to make me move. sophisticated techniques you have referred to in

your evidence have led to a per hectare diminution
Q182 Chairman: In the summer is there a quantity in the use of water which could help when we are
restriction? talking about climate change?
Mr Alston: Yes, there is a licenced quantity you Mr Alston: An example on potatoes, which is a big
are allowed. user of water, is we used to get advice, “Put an inch

on a week.” Now it is, “Look at the soil, the soil
moisture deficit.” Far more precise irrigation isQ183 Chairman: I presume, Mr Place, you face the
going on now than it was 10 years ago.same problem in terms of your strawberry crop in

having a licence which is a fixed sum for a certain
amount of water, do you? Q194 Patrick Hall: Are you able to bring evidenceMr Place: Certainly we do, and we also have some into the public domain that demonstrates that theretechnical problems—some of your members are is a more eYcient use of water, possibly a reducedprobably aware of that—with trickle irrigation and

use of water per area of land?its uncertainty at the moment.
Mr Place: I think we started in 1979, when we
brought over from America the idea of trickle

Q184 Chairman: Right. irrigation on raspberries, and I think that with that
Mr Alston: The whole business is planned round the type of eVort you possibly save 40% of the water,
amount of water you are allowed to pump per day, and we have done some figures to prove that. On the
per year. other hand, there are some very eYcient spray

irrigators on potatoes, although improvements have
Q185 Patrick Hall: When were you as an been made with finer sprays and slightly less
organisation set up? pressure recently.
MrAlston:We set ourselves up in 1997 based around Mr Alston:Are you trying to get to are we using less
North Walsham, very much in the Broads area. water per ton of potatoes used, because every year

the weather is diVerent?
Q186 Patrick Hall: 1997?
Mr Alston: 1997. Q195 Patrick Hall:Of course, but there are going to

be trends and climate change implies trends, a
Q187 Patrick Hall: But modern style irrigation has diVerent diVerential on rainfall between summer and
been taking place for how long? wintermore than now. If we are going to address this
Mr Alston: Forty, 50 years. I have just renewed a growing problem, I think somebody used the word
bore-hole that is 60 years old. “disastrous”—the prospects of change are

disastrous—then, if you want society and
Government aswhole to assist, it would be useful forQ188 Patrick Hall: Do you have any information,
the industry to demonstrate that the things that it isalthough you have only recently been set up, about
doing already and has done have, to the best that itthe quantity of water used by your members, and
can, reduced the use of water?obviously going back before you existed as well,
Mr Place: Can I say on soft fruit, we have justboth in total and per hectare?
developed a system which again has come fromMr Alston: This is licenced or actually used?
Australia. Whereas we used to use a neutron probe
to actually determine the amount of water neededQ189 Patrick Hall: Used?
from the soil profile, we are now moving on to aMr Alston: The licence quantity has not changed in
much more, I hope, sophisticated system which willNorfolk because we are described as being over-
actually save water.abstracted at the moment, although under-used.

Q196 Patrick Hall: But a lot of it is hope. I amQ190 Patrick Hall: Do you know how much water
suggesting . . . You may be doing this already, and,is used?
if you are, it is good news and you ought to be sayingMr Alston: I know how much water. Our members

pump about 15 million cubic metres a year. so. That is the point I will just leave it at.
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Mr Place: I think we moved into that in 1979 and because if they were they would have been stopped
by now, I think it is fairly safe to assume that onceever since, because I think we are very mindful we

are the custodians of water as well as of the land, and we get through what is called the review of consents
in 2006 for the high priority sites, we are only thenit is our obligation to honour that.
arguing about the amount of water that is available
for agriculture through the CAMS process. I thinkQ197 Chairman: Are we getting a bit too precious
once we get through 2006 it is pretty safe to assumewith supermarket specifications? I have an allotment
that the Agency, the Environment Agency, will giveand I am afraid I am down to Mother Nature. Last
us licences to coincide with the life of the reservoir.year whenwe had a dry summer I got small potatoes,

the year before I got whoppers. Why? Because there
was more water available. Is it because people are Q202MrMitchell: That clears that up. You also saynow so tight on specification that to hit that you that you will need Government grants, somehave got to have the irrigation to give the continuity financial support, and that what is presentlyof unchecked growth of the plant, and that is why it available as reservoir grants is neither adequate noris driving the demand for water as opposed to predictable?necessarily making up for what mother nature does

MrAlston:Again, we are talking of people who havenot deliver from on high?
invested money in their farms for summerMr Alston: In extremely hot weather it is very
abstraction. In some cases they are still paying thisdiYcult to keep up with the demand of the crops on
oV through loans through the bank. They are not inpotatoes. You would plan to put three-quarters of
a position to suddenly transfer into a winter storagean inch on a week. The demand of the crop might be
reservoir for all or even part of their license quantity.45 ml.

Q198 Mr Mitchell: Is the water necessary to reach Q203 Mr Mitchell: What level of grant will be
the specifications? necessary?
Mr Alston: Yes. Our contract says that water must Mr Alston: At the moment we can get 40% through
be available. RES, and there is a small incentive through the
Chairman: I am afraid we are going to have to leave annual charge. If the environment is the winner in all
you for about 10 minutes. We have to go and vote. this, surely the money ought to be available through
I am adjourning the sitting for 10 minutes. I hope the higher level stewardship scheme, but that may
that my colleagues will be able to return so that we mean that the particular farmhas got to have the rest
can continue our discussions. Thank you verymuch. of its farm in stewardship as well, which probably

goes along with conforming with the Water
Framework Directive anyway. If there could be(The Committee suspended from 4.00 p.m.
another 40% available in that, bringing the grantuntil 4.29 p.m. for a division in the House)
funding up to 80%, 20% could almost be funded
through the lower annual charge.Chairman: Mr Mitchell would like to ask you some

more specific questions about reservoirs which you
touched on earlier. Q204MrMitchell: To round oV the calculations, do

we know how many reservoirs are going to be
Q199 Mr Mitchell: Can I clear up this point that we necessary?
were raising earlier, that a certain degree of watering Mr Alston: At the moment there is only enough
is necessary to reach the specifications set down by money in the Rural Enterprise Scheme for about six
the supermarkets. Is that correct? reservoirs of about £200 to £250,000 each a year.We
Mr Alston: That is right. are lobbying for smaller reservoirs on the farms that

have got summer abstraction to supplement their
Q200 Mr Mitchell: The reservoirs for the crops that summer abstraction in the hottest of hot times so we
you do irrigate in the way that you have told the conform to the Habitat Directive.
Chair, as you say in your evidence, these are
expensive; they are a quarter of a million quid each.

Q205 Chairman: On a point of clarification, MrHow can you guarantee that there will be over their
Mitchell asked you in response to your point aboutlife a supply of water to them?

Mr Alston: That is what we would like as well, a being given lifetime licences for the life of the
lifetime licence to go with the reservoir; otherwise reservoir. Given that we are told—first of all, you are
there is not a whole lot of point digging a hole in in one of the drier parts of the United Kingdom,
the ground. secondly, one of the areas that is under pressure

from water, you have got rising populations and
ground water reservoir, or ground water stocks areQ201 Mr Mitchell: So you need the two?
depleted, for example, at the present time. Is itMr Alston: We need the two to go hand in hand. If
realistic to ask for that length of guarantee against ayou think about it, what we are lobbying for is
potentially worsening scenario for rainfall where thelicences, say, bore-hole or some abstraction licences,
kind of groundwater, or the ground area fromwhichtransferred into winter storage licences. Those
you are going to abstract, is already depleted and itlicences, if they have been time-limited licences and
is an unknown quantity as towhether it will rechargehave been through one or two licence renewals that

prove they are having no eVect on the environment, or not?
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Mr Alston: Can I pick up your point about the they will all have an equal cut across them. So there
is a mechanism in there to safeguard what yourground water being depleted? In Broadland at the

moment the ground water is actually rising. concerns are.

Q206 Chairman: Is it? Q212 Mr Breed: In your evidence you say that the
Mr Alston: Yes. We do not know why, but it would Government needs to develop specific policies to
appear to be rising. protect East Anglian farming. Could you say why

and do you think that that is likely?
Mr Place: I think it is really, sir, because of theQ207 Chairman: Is this not all a bit oV then? If you
employment which is provided and the asset to thehave rising ground water and yet we are told that
rural economy in Norfolk that at the moment thereyou are one of the areas under the greatest pressure
are 150 members employing 1,800 people and therefor water supply, something does not add up?
are another 2,000 people employed in the alliedMr Alston: I agree. It is a situation the Agency does
industries. That is quite a lot of people to lose. Fornot fully understand, I believe. We can have some
instance, if it went to cereals that would mean weareas where the groundwater is quite high and amile
would only want 150 people.away it can be quite low. This obviously gives the

Agency diYculty in managing resources, but we are
lobbying for farmers who can prove that their Q213 Mr Breed: How many people do you think
abstraction licence is not having an eVect on the SSI. have been lost in the dairy industry in the last two or

three years?
Q208 Chairman: My point is that the life of the Mr Place: Yes. We are mainly arable crops, and in
reservoir is relatively long and when we started our Norfolk the things which have kept employment up
inquiry the projections, as much as anybody is have been potatoes, vegetables and fruit. Those are
prepared to project with accuracy, is of rising the ones which require water, for which our
temperatures, of diminishing rainfall, of pressure on members’ licences are vital.
water supply?
Mr Alston: And also more flash-flooding.

Q214Mr Breed:What I am saying is why should the
Government develop specific policies for East

Q209 Chairman: There are some issues of collection Anglia? Do you think we ought to have specific
and retention, and I think I felt just a little nervous policies for Somerset, specific policies for
in the light of the question that you pose—“Could Lancashire?
we have these licences for a longer period?”—as to Mr Place: No, we would like to think that farming,
whether it would be reasonable to expect the instead of being at the bottom of the pile, the
Environment Agency, in this case, to say, “Yes, we environment coming first, mains water coming next
will give you 20 years worth”, because it is seemingly and farmers and other use at the bottom, we would
quite diYcult to predict, that far ahead, what is like to think that there was a correct hierarchy in
going to happen? which farming was included and entitled to its share
Mr Alston: We have got to give our members and not just the last on the list.
confidence that if they are going to dig a reservoir
there is going to be water to fill that reservoir. It
might be that if you have a wettish summer you do Q215 Mr Breed: You say it ought to be given
not use that supply you have got for that driest time priority; do you think that priority ought to extend
because that driest time has not actually happened. to drinking water for the rising population that is
It is a diYcult one to answer. now living East Anglia?

Mr Alston: They have a statutory right to have their
water before farming.Q210 Chairman: It is.

MrPlace: I do not think, sir, that we can demand an
ever and ever increasing or even the same amount of Q216 Mr Breed: If we are going to get into a
water every year if something dreadful happens, but situation where there is going to be pressure all the
under normal circumstances, since we can predict, I way round, you are suggesting that if they maintain
think we ought to think that we are entitled to our their statutory position then, of course, you will
share of the water, without being greedy. get less?

Mr Alston: You have to remember that East Anglia
has reasonably flat fields, it has got nice sandy loamyQ211Chairman:The interesting question is what are
soils, it is ideal for lifting root crops getting onwe going to define in the future as normal?
reasonably late in the winter. There are not manyMr Alston: We had a CAMS process that has just
places in the country where you can grow winterstarted in Broadland which is reviewed every six
carrots. Norfolk is ideal for that. This is an easyyears, so it may be in that CAMS process that
decision. You stop irrigation in this country andagriculture, the whole of agriculture, gets a small
move it somewhere else where it is less regulated. Icut. I do not knowwhat the outcome of that is going
think the diYcult decision is to keep it here and cometo be, but there is a review process and that review
up with a sustainable future for both the habitatsprocess will look at all licences, and if there is one for

25 years and one for three years, as I understand it, and the farmers.
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Q217 Mr Breed: We have as a Select Committee better produced in East Anglia, certain crops,
because of the soil’s condition, then should we notvisited your area not so very long ago andwe learned

from one of the large salad crop growers that he was say to the consumer, “Look, we can supply those
crops.”Why should we force them to go to Africa orinvesting his money in south-west Spain . . .

Mr Alston: They have to. Poland or wherever?

Q218Mr Breed: . . . because the irrigation there was Q223 Mr Breed: Maybe they would have to supply
much better, the weather was better, and if only they a smaller amount of that cropwhichmay then secure
could sort out the train transport, it would be far, far a premium price because it has a better taste and
cheaper to grow there. probably a better colour, even if it is not particularly
Mr Alston: If that is who I think it is, they have a uniform, and the consumer ultimately begins to
contract with Tesco to supply 365 days a year, and understand that there is a significant diVerence in the
they have to supply. Our production in EastNorfolk cost of the quality of the product rather than merely
fits in with this area in southern Spain that supplies looking for the cheapest thing on the shelves which
the whole of Northern Europe during the winter. might come from all sorts of places. You are then
Our crops finish harvesting towards the end of adjusting your production to the natural elements of
October/beginning of November when that Spanish producing that in this country, as opposed to some
crop starts, and then we start again. We started last people producing it elsewhere, rather than trying to
week on baby-leaf lettuces in this country, and ensure that you maintain, I think, totally unrealistic
iceberg will come on in about 10 days time. So you contractual arrangements with supermarkets?
can see how the two production areas in the two Mr Alston: So where would the supermarkets get
parts of Europe fit together to produce a production their food from?
conveyor belt of lettuces coming from the various
farms. Q224 Mr Breed: The fact that green beans are being

grown in East Africa which is depriving villages of
Q219 Mr Breed: Do you believe that the their drinking water so they can irrigate, so that we
environmental and climatic conditions should drive can have our nice small green beans grown out there,
the production of fresh fruit and salad crops or the frankly, is a total nonsense, because we are now
supermarkets? putting loads of money into development aid to try
Mr Alston: Market forces will drive the production and give them the water which is being taken by the
of it. supermarkets to provide the beans that we are

eating!
Q220 Mr Breed: Market forces will overcome the Mr Alston: So because we are a wealthy country we
climatic problem? can export our problem somewhere else?
Mr Alston: They are the big driver in the market
place. Q225 Mr Breed: No, because we have to recognise

that, in fact, the one thing you cannot buck, it is not
Q221 Mr Breed: They overcome the climatic the market, but you are not going to buck nature in
problems? that sense, at least not for ever and a day, and what
Mr Place: Yes, because if you take strawberries, for you are asking us to do is to say, “Of course, we
instance, the Spanish produce strawberries at Easter cannot do that. We have got to maintain
time until about May, when it gets really hot and supermarkets which provides a bit of employment
strawberries are poor quality and they are over. This and everything else. At the end of the day we need
is where the English come in. So the Spanish the water better than somebody else”—
strawberries provide the basis for the English crop, Mr Place: I think we are saying, sir, that there is an
which incidentally is much more tasty, to come into opportunity here for you to react. We feel that
England. So we have got the balance of the two. because of climate change there will be more water

in the winter. We know in East Anglia that we can
draw surplus water oV the rivers and the fens in theQ222 Mr Breed: I would dispute the fact that the

supermarkets (a) should be the driver of this and (b) winter. We want to put it into reservoirs. By putting
that water into the reservoirs we can relieve theat the end of the day can be the driver of this, because

the corollary of what you are saying is that the pressure in the summer for the environment and the
river flows can increase and be very helpful there onstatutory people have their drinkingwater over there

and you now need to ensure a secure supply and, the fens. So here is an opportunity for you to help us
to divert European funding, hopefully, rather thanindeed, maybe increase it, somebody else has to have

less, and they get to a situation where out of those UK taxpayers’ money, into providing reservoirs
which will basically help the environment but alsopriorities, whatever those areas are, a decision will

have to be made. Quite frankly, if people can be help us out of a squeeze of losing our water in the
summer which is abstracted, as the gentleman saidassured of their crops which will come from

somewhere else that got a lot more water, sun and over here, Mr Drew, who has gone, he said it was a
dirty word.everything else, might that be the decision they

ultimately decide? Chairman: There is one thing we can do to address
Mr Breed’s understandable concerns, and that is toMr Place: I think it is very important, sir, that we

oVer to the consumer in the UK food which is resurrect a proper regard for seasons: instead of
having 52 weeks of the year, to recognise that theretraceable to England, and if, as we say, the crops are
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are things called seasons, and you can stretch them Q231 Patrick Hall: But if we are facing serious
problems then everyone involved in it has to addressa bit at either end, as you have done with the

strawberry season, and find some way of growing various options?
Mr Alston: We have tried talking to the processorssome of those beans under protection in East Anglia

so that Mr Breed’s people can have their water and about perhaps drought-resistant potatoes, and they
say, “They do not fry properly. They don’t do this,there is not a problem. So there we are. Patrick, do

you have a supplementary on this? they don’t do that. We want that product”, and you
suddenly find you are growing a product that
requires quite careful management in terms of water

Q226 Patrick Hall: Yes. Could I just see where you resources.
are coming from exactly? From the evidence there is Chairman: If you get stuck, I might inform the old
a theme of drawing attention to the fact that, yes, allotment. Give us a call!
there is climate change, which particularly includes
reduced summer rainfall and where there is rainfall

Q232 Mr Liddell-Grainger: Abstraction licenses.it is more intense and runs oV quicker, combined
You have partly answered this, but what proportionwith the regulatory and licensing regime. You the
of permanent abstraction licences do you expect toquote two things as possibly together leading to very
be revoked?serious problems. Be absolutely straight as you can:
Mr Alston: Through review of—are you saying that the water quality, diversity

issues, in the Water Framework Directive should be
set aside, should not be followed by the parts of the Q233 Mr Liddell-Grainger: Through review, yes.
country where there is particular pressure, Mr Alston: This is the question we cannot get the
particularly in East Anglia. answer out of the Agency. We have asked the
Mr Alston: In East Anglia we have not really got a question and we do not know. Through the charging
big issue on quality of the water coming down to the consultation which finished a month ago there is
rivers. What we have got is the water is flowing obviously a big number of licenses that are under
through SSIs which have particular demands. We threat through that. If some of that compensation
have 28 water-related SSIs, so they have to have a that could be payable to those people who lose
certain flow of water through them to keep the licences could be paid in the formof 40%of thewater
habitats right. We are not allowed to impinge on storage reservoir, that answers another question, but
that. If there is climate change and the water in the at the moment I do not believe the consultation has
rivers drops, all of a sudden what is called Q95 of in place that answer.
that river drops, there is no Q95 and we have not got
any licenses. So we need some mechanism whereby

Q234MrLiddell-Grainger:Youhave touched on thewe can guarantee to the supermarkets we can supply
other point, which, of course, is the compensation.what they want, but at the same time not being
One of the questions, I suppose, is, first of all, shouldshoved oV part way through a season.
it be out of general taxation, or should it be out of a
levy, or what should it be out of, because if

Q227 Patrick Hall: Are you saying that if a push compensation is going to be paid someone has to pay
comes to a shove that the regulations should be for it. If you are revoking licences who is going to
ignored or in some way should not apply— pay for it?
Mr Alston: No. Mr Alston: We would like to see it coming out of

general taxation. We do not see why the abstractors
that are left abstracting should have to pay for theQ228 Patrick Hall: —to the East?
ones that are giving up.Mr Alston: We would like some help—and I think
Mr Liddell-Grainger: Do you feel that because youthe Environment Agency would like help—about
have been takingwater out—to an extentwhatColinhow we move this whole subject of water resources
was saying, except I do not include Africa in it—youforward in Broadland—it is being driven by these 28
cannot be blamed for that. Is what you are saying,water-related SSIs—and how we protect them.
that they are taking water from Africa? Taking
water generally. That is on the record.

Q229 PatrickHall:Given what we said earlier about Chairman: I think these gentlemen are responding to
the market being the driver, do you seek to influence a demand from their customers. You carry on.
the market and in particular the supermarkets, who
are the biggest customers, in changing the way that

Q235 Mr Liddell-Grainger: Therefore, is it fair thatthe supermarkets tell us that the public want to
it should be from general taxation? Should it not beshop?
from a levy raised against—Mr Place: I fear not, sir.
Mr Alston: I think if you look at the problem from
a diVerent direction and use the compensation from
winter storage reservoirs and solve the problem ofQ230 Patrick Hall: Have you sought to do that?

Mr Place: I fear not. Our experience is that there is the impingement on the SSI, or the perceived
impingement, you then have not got a problemtremendous competition between each of the

supermarkets for a share of their customer’s because that farmer is showing he is not having an
eVect on the SSI and has moved a proportion of allbusiness, and they will go to get what they can best

supply. of his water to a winter storage reservoir.



9639343011 Page Type [O] 10-09-04 23:29:31 Pag Table: COENEW PPSysB Unit: PAG2

Environment, Food and Rural Affairs Committee: Evidence Ev 57

5 May 2004 Mr Andrew Alston and Mr John Place

Mr Liddell-Grainger: I take the point on board? else you want to put into writing, we are always very
happy to have that. Can I thank you for the writtenChairman: Gentlemen, you have stimulated our

thinking. Thank you very much for sharing your material which you have put in and for fully
answering our questions. Thank you very much forthoughts with us. As I say to all of our witnesses, if

after you have reflected upon this there is anything your contribution.
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Memorandum submitted by Sir David King

FORESIGHT FLOOD AND COASTAL DEFENCE PROJECT

Summary of the Project

1. The Foresight project in flood and coastal defence was commissioned by Sir David King, the Chief
Scientific Adviser, to answer two questions:

(a) How might the risks of flooding and coastal erosion change in the UK over the next 100 years?

(b) What are the best options for Government and the private sector for responding to the future
challenges?

2. There are two key messages. Firstly, if we continue with existing policies, in virtually every scenario
considered, the risks grow very substantially. Secondly, the risks need to be tackled across a broad front.
Reductions in global emissions would reduce the risks greatly. However, this is unlikely to be suYcient.
Hard choices need to be taken—we must either invest more in sustainable approaches to flood and coastal
management or learn to live with increased flooding.

3. The work has used the best available science to take an independent look at the problem. The findings
do not constitute Government policy, but are intended to inform the development of long-term policies.
Defra have sponsored the project, and other Government Departments and the Devolved Administrations
have been actively involved. Elliot Morley has agreed to oversee a comprehensive action plan, which
involves departments across Government, as well as organisations outside Government.

4. The project was comprehensive and drew upon a team of nearly 90 leading experts in theUK, working
over 18 months. This short note outlines the project and provides a sample of the key findings. However, a
more detailed resume of the project may be found in the project Executive Summary.

Scope of the Work

5. The project looked at flood and coastal defence in the UK between 2030 and 2100. It considered all
of the UK, and looked at flooding from rivers and the sea, as well as internal flooding in towns and cities.
It also considered the risks of coastal erosion.

6. Because the future is very uncertain, scenarios were used to assess the possible scale and nature of
future risks, and to assess options for responding to those risks. These scenarios embodied diVerent
socioeconomic visions of the UK, and diVerent amounts of climate change.

Risks of Flooding and Coastal Erosion in the Future

7. Flooding and flood management, cost the UK around £2.2 billion each year: we currently spend
around £800million per annumonflood and coastal defences, but evenwith existing defences, we experience
an average of £1,400 million of damage.

8. The project started by assessing the size and nature of future risks under the baseline assumption that
policies and expenditure on flood management remain unchanged. Some of the key findings are as follows:

(a) Under every scenario considered, flooding (fluvial, coastal and intra-urban) would increase
substantially by the 2080s. However, the amount of increase varies from less than £1 billion to
around £27 billion, depending on scenario.

(b) The increase in flood risk varies across the UK, however some areas consistently experience higher
risks—for example, the Lancashire-Humber corridor, the east and south coasts, and major
estuaries.
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(c) Towns and cities will also be subject to localised flooding caused by the sewer and drainage systems
being overwhelmed by sudden localised downpours. The potential damages could be huge, but
more work needs to be done to quantify the potential problem.

(d) Coastal erosion will increase substantially in all scenarios. Average annual damage is set to increase
by 3–9 times by the 2080s, although the worst case (£126 million per year) is still much less than
current flood losses.

(e) Increased flooding could bring both opportunities and threats for the environment. Saltmarshes
could benefit from abandonment of uneconomic coastal farmland under some scenarios, but
habitats such as coastal grazing marsh are threatened under every scenario.

(f) Many powerful drivers will influence future flood risk. Climate change, socioeconomic factors that
influence the vulnerability of people and value of assets at risk, and governance issues such as
stakeholder behaviour and environmental regulation, all feature prominently.

Options for Responding to the Future Challenges

9. A wide range of responses can make substantial reductions in future risk, although their eVectiveness
depends very much on the scenario. However, no single response can adequately reduce the considerable
risks that have been identified above.

(a) An integrated portfolio of responses could reduce the risks of river and coastal flooding (ie
excluding intra-urban flooding) from the worst scenario of £21 billion damage per year, down to
around £2 billion in the 2080s. However, this would still be double present-day damage.

(b) Reducing global greenhouse-gas emissions would substantially help to manage future risks. We
looked at the so-called “World Markets” high-growth scenario in two cases—coupled with high
and low global greenhouse-gas emissions. In the absence of other responses, the risks of river and
coastal flooding fell from around £21 billion per year to around £15 billion per year in the 2080s.
(These figures do not include risk reductions for intra-urban flooding which would be additional).

(c) In towns and cities, reducing global greenhouse-gas emissions could make the diVerence between
our drains and sewers coping with increased future rainfall, or becoming increasingly
overwhelmed.

(d) To implement the portfolios of responses would require between £22 billion and £75 billion of new
engineering by the 2080s, depending on scenario. There would also be additional costs for other
non-structural measures—such as regulation, land-use planning etc.

(e) Ensuring that flood management does not have unacceptable social or environmental costs would
be more diYcult in certain scenarios. However, sensitive implementation of the responses has the
potential to reduce these concerns.

Key Choices for Policy-Makers

10. Successful management of climate changewill reduce significantly the challenges we face in the longer
term, and economic growth will determine whether we can aVord the costs of flood management. But
ultimately it is our long-term flood-management decisions that will determine whether we are successful.

11. Our analysis suggests that the best strategy might have three elements: high economic growth, low
climate change, and making the right choices as a nation.

12. Some of the issues that need to be considered, and key choices that need to be made include:

(a) Should we accept increasing levels of flooding, seek to maintain existing risk-levels, or seek to
reduce the risks of flooding?

(b) If we decide to reduce climate change as part of our strategy formanaging future risks it couldmake
the task we face substantially easier.

(c) Changes in risk and the costs of flood management are uncertain—particularly in the case of intra-
urban flooding. We need to decide how much to invest in better modelling and prediction of
flooding, to ensure that we can plan ahead more eVectively.

(d) How should we use land, balancing the wider economic, environmental and social needs against
creating a legacy of flood risk?

(e) How to fully use market mechanisms and incentives to manage future risks—while recognising the
central role of Government?
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Next Steps

13. A comprehensive action plan has been drawn up to take forward the work of the project. Elliot
Morley MP will co-ordinate the various strands of activity. Some example activities include:

(a) The injection of the project results into the development of the new cross-Governmental 20-year
strategy on flood-management for England. To achieve this, the lead project expert has been
invited onto the Board that is overseeing the development of the strategy.

(b) A workshop is being planned with the Environment Agency to consider the implications of the
findings for the work the EA is starting, and which will determine how best to upgrade London’s
tidal defences around 2030.

The complete action plan for the project, together with the full project reports are available on the
Foresight website from 22 April 2004—www.foresight.gov.uk

Sir David King
Chief Scientific Adviser to HM Government and Head of the OYce of Science and Technology

April 2004

Witnesses: Professor Sir David King, Chief Scientific Adviser to HM Government and Head of the OYce
of Science and Technology, and Mr Derek Flynn, Project Leader, Foresight Flood and Coastal Defence
Project, OYce of Science and Technology, examined.

Q236 Chairman: Good afternoon, ladies and their own region is a hot spot. The clearly
gentlemen. First, may I apologise to you and predictable regions are coastal areas where there is a
principally to our witnesses for the delay in starting. risk of fluvial flooding and increased coastal attack
We had rather a full agenda of domestic Committee from storms at sea. That double whammy provides a
business to sort out. We have sorted that out very clear answer to the question as to why hot-spots
satisfactorily and so we are now able to begin this exist particularly along the south coast and along the
session with Professor Sir David King, the Chief east coast. The Pennines come out of all of our
Scientific Adviser to the Government and the Head modelling as another area that is likely to cause
of the OYce of Science and Technology and his increased precipitation and where we can therefore
colleague, Mr Derek Flynn, the Project Leader of anticipate increased flooding. Perhaps it is worth
the Foresight Flood and Coastal Defence Project. also drawing attention to the fact that the most
Gentlemen, you are both very welcome. Sir David, diYcult issues arise in cities where flash flooding is
you have come before the Committee on a number likely to overwhelm the flood capacity of the
of occasions and shone light for us into areas where drainage system and I fear the sewerage system as
it is diYcult to see. I wanted to ask just at the outset well in those cities. I do like to point out that the
if you could put my mind at rest because when I Victorian system has withstood the test of time
started to look through the Foresight Executive amazingly well and most of these drains and sewers
summary, as a representative of a Lancashire are still in a very good condition, however, they were
constituency on the Fylde coast, I got very worried not designed for the increased storm flooding that
when I discovered, if I have had understood these we have got now to anticipate.
amazing maps, that under various of these scenarios
my constituency seems to be one of the hot-spots.

Q238 Chairman: At the heart of this matter andCould you by way of background just explain why
indeed the work is the recognition that globalthe north west coast seems to be so vulnerable to the
warming has become an established trend and that ittype of flooding activity to which a lot of the
is aVecting our weather patterns. In parallel with thisdocument refers when, so far, we do not seem to
the Prime Minister has made it clear that, in hishave suVered under the current climate regime with
judgment, dealing with this issue, if I haveparticular diYculties. I wondered why all of a
understood his pronouncements correctly, is one ofsudden we had got fingered. Perhaps you could put
the most important priority issues and themymind at rest that my little house at Lytham is not
Government recently has made someabout to be swept away in a tidal wave.
announcements, again if I have understood itProfessor Sir David King: Chairman, I am not sure I
correctly, further enhancing our commitments tocan put your mind at rest!
reductions in CO2 targets, and yet there does appear
to be evidence that the amount of CO2 beingQ237 Diana Organ: Move to the Pennines!
produced in the last few years has been increasing inProfessor SirDavidKing: I think first of all I will take
the United Kingdom. I wonder if you can just trythe question as inviting me to refer to our Flood and
and put in context just how well we are doing inCoastal Defence Project. It is a unique project
terms of CO2 reduction because whilst we may takeworldwide.What I think you are looking at is our 10
it seriously here one does ask the question aboutkilometre by 10 kilometre predictions of weather
what are others doing and unless globally we addresspatterns around the UK and in particular in relation
this issue we can lash ourselves into a greatto flood to the year 2080. There are many surprises

and you are certainly not the first to point out that programme of CO2 reduction, respond to the
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messages in your report, and still be overwhelmed by Minister on Sunday, and this is simply a
continuation of meeting with leaders around theall of the climatic factors to which you refer because

other people have not done what they ought to do. world to raise this issue. What is quite clear to me is
that the messages from the scientific communitiesProfessor Sir David King: Chairman, picking up on

your last point first—but I will come back to it—we around the world are reaching such a strong
consensus on this point that the room formanoeuvreemit about 2% of the world’s carbon dioxide at the

moment. If we were to reduce that to zero and the for governments to say we will wait until the jury is
in is now disappearing rapidly and I think that allrest of the world were to continue emitting, this

would not have an impact on climate change events governments will understand in a fairly short period
of time that action of the kind that Britain is nowin the future so clearly we have to take all

international partners on that particular stage with playing a lead on is going to be required. There are
very, very real advantages in these discussions inus. In terms of the national situation, it was only last

year when our White Paper on energy was being able to say we are taking a lead and that action
is being taken by the British Government. The weakpublished1 with a road map indicating not only our

intentions as a nation to reduce emissions by 60% by point in an argument is always to say we are not
going to act until everyone agrees to act and I doaround 2050 but a road map to indicate how we

might achieve that. It is going to take years not think it is a particular strength in our leadership role,
butwewould like to see theUnited States pick up themonths to set all of that in train and see the results

beginning to bite. What we are at currently is a leadership role on this issue, of course we would.
reduced overall greenhouse emission of around 12%
compared with 1990 which of course is the base line

Q240 Chairman: One of the things that I would alsopoint for the Kyoto Protocol so we have already
be grateful for, and I hope other members of theachieved and gone beyond the Kyoto requirements
Committee would agree, is to just explore for a fewbut we have not set ourselves yet fully on the path to
moments the four scenarios that you used in termsreducing emissions by 2010 that the White Paper
of producing this work because I find it quite diYcultclearly indicates we plan to. This is going to take
to wrap my mind round the concepts that you hadtime to come through and we will have to, as a
used. Then I discovered at the back of the documentGovernment, re-evaluate where we are, I would say,
that there was an explanation, I think it is on pageon an annual basis to see where the screws need to be
51, first of all in descriptive terms of what youmeanttightened to maintain the target.
by “world markets”, “national enterprise”, “local
stewardship” and “global sustainability” and thenQ239 Chairman: You made a very important point
various assumptions. Could you say a word or twowhen you said we only accounted for 2% and I do
about why you decided upon this approach? Howthink it is important in looking at this, because you
did you determine the assumptions that underlayseem to be saying if we got down to zero, there is the
this? Why these particular models because I thinkother 98% to worry about. What concerns me about
people might have expected you to say, “Well thethis is what are the implications if those countries
UK in the context of the European Union, this isnot signed up to the Kyoto Protocol do not in
where we are and these are the assumptions we havethemselves make a contribution to CO2 reduction or
used,” but instead you have broadened it out intowhat are the vulnerabilities of others not meeting
models where one might say, “We are unlikely as atheir Kyoto targets? Does it in fact amplify yet
country to move from one of these columns tofurther the findings of this report?
another one,” and I would be interested to knowProfessor Sir David King: Yes it does and so let me
which one you think we fit into at the present time.just take your question again as an invitation to talk
Theremaywell be a blending of all of them and, if so,about the international scene. We anticipate going
how does that aVect the findings of all of this becauseinto carbon emissions trading in Europe next year.
there are some quite dramatic diVerences in theThe target date is January. We will see if that is
eVects you predict depending on which of thesemaintained but I am confidentwewill be into carbon
scenarios you adopt.emissions trading in a year. That is an important step
Professor Sir David King: I would like to answerforward for the European Union to get ahead of the
your question by first of all making a generalgame on carbon emissions trading. I think there are
statement about the new Foresight Programmes weeconomic benefits as well as environmental benefits
initiated in 2002. This is the first big programme toto being ahead of the game, but you are only ahead
be published under this new procedure. We are notof the game if the rest of the players are going to
trying to predict the future in these programmes.follow through, and that is your absolutely vital
What we are trying to look at is a range of possiblepoint. I can see that is the issue. I have been heavily
future scenarios and then to indicate to Governmentengaged in travelling around the world and talking
the range of scenarios and what decisionsto the key countries that we are trying to bring on to
Government would need to take in order to push usthe Kyoto Protocol at the present time. These are of
in the direction of one scenario rather than another.course Australia, Russia and the United States. I
In other words, there are scenarios that aresaw the Russian Minister of Education and
considerably more attractive. Actually, Chairman,Research, who has just been appointed, yesterday
there are five scenarios and I will explain that in ahere in London, I met with the Chinese Prime
moment. If we have five scenarios and we are
approaching this choice here we need to know what1 Department of Trade and Industry, Our energy future,

creating a low carbon economy, CM 5761, February 2003 Government decisions need to be made now if the
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“thumb”2 scenario is the preferred one. Having said Professor Sir David King: You have expressed it
better than I could.that, and that is crucial, we will always return to

these scenarios in a period of let’s say five years’ time Chairman: I had better get out whilst I am winning
and ask David Taylor to carry on with theand re-examine them so that we again look at what

scenarios now lie ahead of us given the decisions that questioning.
have been made. So in choosing the particular
scenarios in this project we looked at two factors. Q243David Taylor: In the summary of the Foresight
One is global carbon dioxide emissions. As we have Project with which we have been supplied,
just discussed, national emissions are not the issue, paragraph 3 starts oV: “The work has used the best
it is global emissions, and that is why we are not available science . . .” Where is this science and the
separating theUKout from the rest of the world and knowledge associatedwith it located internationally?
we are in the hands of the rest of the world on this Who are the leaders?
particular issue. So we take global markets as an Professor Sir David King: In terms of the climate
indicator of how much carbon dioxide will be change work, the Hadley Centre in the UK together
emitted and these diVerent scenarios also include with the Tyndall Centre are widely regarded as the
diVerent economic growth scenarios for the world. world’s leading centres on that particular issue. This
There you might say the UK might go in a diVerent is not to say that there is not a significant amount of
direction from the others but if we take a world activity in other countries, for example, Germany at
market scenario we believe that it is more likely that Potsdam and the United States at Harvard, the
the UK will be a party to the world market scenario Kennedy Centre are also very substantial players,
rather than going it alone on a national enterprise but there aremany players around the world.We are
scenario, so the argument is that these are bothmore fortunate in having within the Hadley Centre, in the
likely to be treated as global scenarios. Nowwhy did Met OYce and situated in the Ministry of Defence a
we choose those?Work had been done in the Tyndall group of scientists who have been well financed over
Centre based on four of those five scenarios. The a period of years, they have got access to the fastest
fifth was a scenario in which we said if we have the computers in the world and they have developed the
fastest economic growth around the world and the most sophisticated models.
greatest reduction in carbon dioxide emissions we
have the best of all possible scenarios. We need

Q244 David Taylor: To a lay person it would appearwealth creation so that we have, literally, the funds
that countries like France, with the Camargue, andavailable to adapt to the outcomes and we need
Holland would have equally well-developed skillsreduction in carbon dioxide emissions so that the
and expertise and tools in this area. Presumablycost of adapting to those outcomes is reduced. So the
there is a lot of collaborative working going on, isbest of all possible worlds is one in which we have
there?rapidGDPgrowth andwe have a lowering of carbon
Professor Sir David King: I mentioned climatedioxide emissions. A long answer but I hope that
change there. Then we have another group ofmeets your question.
experts to whom you are now referring—the civil
engineers, the people whose concern is dealing with

Q241 Chairman: I suppose one could argue for a the implementation of decisions on reduction of risk.
long time about this but the world does not operate There we did bring in experts from Holland. I have
in a steady state, it is cyclical, and you could get the to say, though, that the net outcome was quite
reverse situation of a downturn where economic surprising. At the meetings with these experts, and,
activity slows down, CO2 emissions slow down but Chairman, we brought in in total about 100 experts
you do not get the economic growth. Your model and engaged them very fully over an 18-month
does not seem to cater for that, it is all about period, the scientists from other parts of the world
steady state. expressed the view that they had never been put
Professor Sir David King:What is absolutely clear is together in a group of this kind before. We were
that youmay hop fromone scenario to another. You pulling in experts from very, very diVerent
could be on world markets and then find yourself on disciplines. Interestingly, our report brings together
global sustainability or local stewardship. Local even within civil engineering areas that had not been
stewardship is the lowest GDP growth. You could brought in together before, such as drainage and
find yourselves switching scenarios. That is why we sewerage, which I am afraid, in the case of a severe
advise governments to re-examine these scenarios flood, are linked by Victorian design in one system.
over a five-year period.

Q245 David Taylor: At the start of this inquiry weQ242 Chairman: The use of the scenarios is
had an excellent presentation by UKCIP and at theeVectively to put the boundaries round the
start of today’s session your own remarks tended toprobability predictions in this. In other words how
underpin the same conclusion, that there is a hugedo we compare from the worst case to the best case
amount of uncertainty that we are inevitably dealingand the determinant of these diVerent cases has been
with in something of this kind. If we are unsuredetermined in accordance with they four scenarios
about even national impacts and national trends, wethat you have chosen?
are likely, are we not, to have even less certainty in
statistical termswhich is getting quite low about how2 Note by Witness: Sir David was holding his hand up with
the impact might aVect eastern England, orfour fingers and a thumb representing the five scenarios,

hence the reference to the “thumb” scenario. whatever it might be?How canwe as politicians then
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in this hugely uncertain area try to point a way ahead methane emissions are man-led, we understand
these in detail and can look backwards in time andto the Government as to striking the right balance

between taking necessary action to push us down demonstrate a full understanding of the changing
climate. Making predictions into the future dependsscenario one, to use an example that you gave a

moment or two ago to illustrate, and wasting money on considerably better understanding of our
complex global weather systems and climateon a scale that would see the Millennium Dome and

preparations for the euro and PFI as being a mere systems. Therefore, more funding needs to go into
that area. At the moment the Hadley Centre is thebagatelles?
leadingmodelling centre in the world; it is producingProfessor Sir David King:My job is precisely to deal
a predictive map of risks around the globe on a 275with risk analysis in scientific issues and I believe the
by 275 km scale. That is a very demanding exercise,Flood and Coastal Defence Report is a good
but it is not very useful if you put that over Greatexample of that in practice. So if I could take you
Britain, you get six pixels. It is not very useful whenback to the point where London was considered to
you come to ask, “What about my home in thisbe under threat from floods from the Thames; back
particular part of the world?” Nor is it particularlyin 1927 we experienced a major flood which led to a
useful if you want to know where to build defences.number of deaths in London and there was
So what is required is a considerable increase inconsiderable discussion on what should be done. It
sophistication on these models to get it down to thewas not until 1982 that the Thames Barrier was
level of a 10 km by 10 km scale. What you see incompleted and ready to function, but it was
those maps, Chairman, from our prediction, is ondesigned, at the cost of about £1 billion to put up,
that scale but we have overlaid the larger pixels withwith the intention to be used once every five to ten
our understanding of local geography to produceyears. It is now being used six or seven times a year in
that; but we still need to do considerably more workanger, in other words to control floods, either fluvial
on the climate change predictions.floods or seaward floods. One flood would cost £30

billion. That was rather a good expenditure as a David Taylor: It is the first time I have heard
someone with Professor King’s degree of eminenceprecaution against flooding in London. We are

looking at projects of that kindwhere we can see that who has been so unambiguous in saying that we are
in a period of climate change; there still seem to bewe need to start discussions now, not necessarily

with vast expenditure up-front. For example, what scientists around who would qualify that. The need
for the Chairman to do a chicken run from thewe are seeing spent by Defra per annum is around

£500 million on flood defences in the UK and we are coastal seat to, say, the furthest Tory seat from the
coast, which would probably be at Meriden, we aresaying that that will need to rise by 2020 to around

£700 million to £1 billion per annum. There will be still not certain that that is necessary, Chairman.
a need if we aim to maintain risks at their current
level for extra funding of that kind. The detailed

Q247 Chairman: That is very kind of you. I wouldnature of projects and where they will be demanded
just like to pick up on something that came out ofwill have to be kept under review. As the science
your last line of questioning, because on the onebecomes less uncertain thenwe can reduce the risk of
hand you give what I call, in public expenditurewasteful spending of money as we progress.
terms, quite a precise indication about the amount of
money you think that Government should increase
its spending on, yet, for example, on page 17 of theQ246 David Taylor: How can we accelerate the risk

at which science becomes less uncertain, to use your report, where you talk about what would be the risks
from coastal erosion, you say that the averagephrase a moment or two ago? Are there areas of

research which give us some hope in this sense? Are annual damage is set to increase by three to nine
times by 2080. You say also on the same page, “Onethere analytical tools emerging? Is there information

being collected of the sort we have not thought of the key findings is the inadequacy of present
tools,” to which, in fairness, you have referred, “inrelevant before? What does the short to medium

term hold in that sense? modelling and predicting intra-urban flooding.” So
if I am sitting there in the Treasury, and I amProfessor Sir David King: I think there are successful
thinking these guys from Defra are coming alongareas but perhaps the first thing I would refer to is
and saying, “We have to increase the spending,the basic skills base of UK, and young people
Chancellor,” and the Chancellor says, “Where is thecoming into physical sciences and engineering. My
proof? How much?” what you have is an enormousfeeling is that the response to our reports on this
margin in your prediction of risk, but a very tightought to be to encourage young people to come into
margin in your prediction of expenditure. How cancareers in these areas because these are the skills we
you reconcile those two?are going to demand to come up with ingenious

plans such as the Thames Barrier in the future. That Professor Sir David King: If I may just remind you,
what I did say is that expenditure by 2020 will needwould bemy first thing, look across to the skills base,

look to what we are doing in our schools to to be increased from 500 to between 700 and one
billion. This is the range of expenditure that alsoencourage young people to come through. In

answering your question in more detail, climate meets the range that you have referred to. These
ranges are not only the very large uncertainties andchange science, although we are certain now that we

have global warming, and that it is due to scientific prediction, but also the very significant
uncertainties in social and political prediction, whatanthropogenic eVects, that it is man-made and that

both carbon dioxide emissions and increased governmental decisions around the world will be
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made to reduce carbon emissions and how will the Professor Sir David King: This is the big question
and here we are saying, can we continue to haveglobal economies develop. We do not have that at

our disposal, so those uncertainties are built in as rapid GDP growth, which does imply large energy
consumption, in particular in countries developingwell.
rapidly, such as China and India, the massive
increase in energy consumption anticipated, and atQ248 Patrick Hall: I would like to explore a few of
the same time cut down carbon dioxide emissions?the points that were drawn out by the Chairman’s
The implication of that is that over the next 20 or 30initial questioning, in particular the methodology of
years we must see globally the biggest change in thethe five scenarios that are outlined in the report,
world’s biggest industry, the energy industry. Inwhere you said, Professor King, that these most
other words, moving from fossil fuel dependencecertainly were not predictions. I want to put to you:
into non-fossil fuel dependence for energyhow can you expect governments, corporations and
generation. In my discussions with otherthe public to take these scenarios seriously and
governments I am raising this as a broad menutherefore act upon them unless there is an element of
approach—local markets and global markets willprediction? There needs to be some feeling from
determine which are the non-fossil fuel energypeople who are not scientists that this is a credible
sources that will be developed and will becomepresentation, this range is likely to happen, therefore
useful. We need to be working on a research andwe need to act. If they are just theoretical how can
development and demonstration process globally toyou expect people to take them seriously?
develop these new energy sources.Professor Sir David King: Thank you for the

question because it is clear that I did not express
Q251 Chairman: Can you tease that out a bit, andmyself clearly in the previous answer.When I say we
just be a bit more specific so that we can compareare not making predictions, we do not claim to be
and contrast your more detailed response with whatable to predict the social and political considerations
we actually have at the moment?that are needed to lead along a particular scenario,
Professor Sir David King: What we have as ourbut, given that scenario, we calculate as accurately as
energy mix at the moment?we can what flooding and coastal defence risks will

increase by for theUnited Kingdom, and if you look
in detail at the document you will find that we have Q252 Chairman: Correct.
put our error margins on those predictions. So the Professor Sir David King:We are heavily dependent,
current state of science is, I think, very fairly for example, in transport terms on cars and people
reflected in the documentation that we have are totally convinced that having individual means
produced. of transport, such as the car, is a vital way forward.

I think it is fair to say, as a certain well-known
personality recently said in response to my pointsQ249 Patrick Hall: Is it your impression that that is
about global warming, “Every Chinese citizen wantsunderstood by governments internationally and
to buy a VW.” Everyone wants an individual car.therefore will form a basis upon which action, rather
The car is a combustion engine driven by petrol, wethan just talk and delay, can actually follow? Is that
have to see the development of individual transportyour impression?
vehicles which move away from the use of petrol, orProfessor Sir David King: It is an absolutely key
very substantially—and this is the easier win—question, if I can turn the impression question into
reduce the amount of petrol to get across a certaina real question. I think it is very, very important to
distance.generate the notion amongst governments that they

need to examine their own risks arising from climate
Q253 Patrick Hall: Have you persuaded yourchange, in the way that we have for the British
corporations to invest heavily in that kind ofGovernment. We are oVering the facilities that we
radical change?have developed in this project to other countries so
Professor Sir David King: For example, yesterday Ithat we can work with them to make their own
met representatives of all of our major energypredictions. I think it is only by looking at the details
companies, including the utilities, to discuss this veryfor your own country that you are going to
issue with them. So it is critically important that weunderstand what the real consequences are, in the
get through this notion that it is going to be a majorway that I do believe the British Government now
transition to switch over from our dependence onunderstands.
fossil fuels into new energy sources.

Q250 Patrick Hall: One more point, again with
Q254 Chairman: Such as?regard to the evidence and the reference earlier to the
Professor Sir David King: Such as the Fusion Projectideal scenario or outcome at some point 50 years
that I am working around the world on, which willaway, or something like that, vis-à-vis a situation
be the biggest science and technology multilateralwhere we have high economic growth but low
project ever conducted, to develop a fusion poweremissions. The history of industrial development is
station.that high economic growth goeswith high emissions.

How can we expect a country such as China to
achieve that virtuous circle, if we are only on the Q255 Chairman: We have been at this for yonks,

digging holes under Culham and CERN and Godedge of that and we have not achieved it in Europe
yet? knows what; they are like the Holy Grail.
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Professor Sir David King: It is not the Holy Grail, Q259 Mr Lazarowicz: It does not give you all that
much confidence that governments around theChairman. I have to say that we have been at it for
world are going to respond as quickly and assome years. The leading source of optimism in the
enthusiastically as you suggested they would inworld is the Joint European Torus, based in Culham
response to the arrival of a degree of scientificin Oxfordshire. The Joint European Torus has now
consensus.produced everything it was designed for. So we now
Professor Sir David King: I think that we can allunderstand the basis of controlling a plasma
share concern that the issue of climate change hasoperating at 100 million degrees centigrade, and it
been raised by the scientific community over thecan therefore be taken through to the next stage.
years; that action was decided on at Kyoto back inThat is the international partnership that we are
1990 but that true action has taken considerablyengaged in and involved in setting up. I believe that
longer. We can all express concern, and from thewe could have fusion power available, producing
scientific community I have to say that perhaps thatgigawatts at a time, on stream as power stations, in
consensus in agreeing on where the science is30 years. However, if globally this was recognised to
pointing has not always been there, but, Chairman,be something rather like landing aman on themoon,
I think it is there now.so that the governments decided to invest more in it,

that timescale could be shortened. That is only one
example; as I say, a broad menu approach is what is Q260 Mr Lazarowicz: Turning to the Foresight
required. Project a little more closely, howwould you envisage

the project will help the UK prepare for the impacts
of climate change on flood risk? How do you see the

Q256 Patrick Hall: Can I chase again the point work being taken forward from this project?
about the oil corporations that call themselves Professor Sir David King: The work is already being
energy companies and they call themselves that taken forward. In these newForesight programmes I
because they want to look ahead and go beyond the will not take on a programme until the Government
using up of fossil fuels. Do you believe that there is minister agrees to be the stakeholder minister and
suYciently serious investment in research that will chair, therefore, a stakeholder group who
would enable them and therefore the world to move oversee the work of the Foresight programme. In
into this next necessary phase? this case Elliot Morley is the stakeholder Minister
Professor Sir David King: Not yet. and he has familiarised himself with the work of the

programme for the last year or so, and even as we
reported the final outcomes he was setting up aQ257 Mr Lazarowicz: You have told us that you
group of people to take it forward, including thehave oVered the expertise that the UK had
leading scientist who played a key role on ourdeveloped in the Foresight Project to other
programme. So the Government is alreadycountries. Has there been any positive response to
preparing itself to follow through many of thethat?
recommendations.We will re-examine that from theProfessor Sir David King:Yes, there has, from India,
OYce of Science and Technology in about a year’sand I have been over to India and discussed this with
time, to see what progress has been made.the Indian Government and there is on paper an

agreement and we now need to progress that
Q261Mr Lazarowicz:How far do you think that theagreement on this.
approach which has been adopted in the Foresight
Project could be adapted to and informother aspects

Q258 Mr Lazarowicz: To your knowledge, how far of climate change policy as well?
have other countries been carrying out the type of Professor Sir David King: That is a good question. I
exercise that you have been doing in the UK with would broaden that to other aspects of climate
this project, to this detail? change and many, many diVerent aspects of
Professor Sir David King: I am going to ask Derek Government policy. These programmes are quite
Flynn if he can answer that. work intensive and we can only run three or four
Mr Flynn:We are not aware of anyone in the world, programmes at a time in the OYce of Science and

Technology. I think the value of these programmes,any other country that has produced a project which
which is a means of mining into the scientifichas used such a breadth of science and has been so
knowledge base in theUK,which is very substantial,authoritative, so I think it is something that the UK
in order to assist Government in policy making, isand the UK science base collectively can be very
very powerful indeed. So the answer is I am sureproud of. We are talking with the European
there are many ways in which we can help.Commission at the moment. They have expressed

great interest in the work that we have done in this
project and we hope to explain in more detail what Q262 Mr Breed: Under the Foresight Project you
we have done in this project, with the idea of perhaps indicate that you think it is about 1.6 million people
spawning some projects within Europe. Some of the currently at high risk of flooding from river and
issues that have come out of our project are already coastal flooding and that this might be trebled in the
cross-national, and some of the solutions have to be next 75 years. Can you give us a thumbnail sketch of
considered on an international scale. So I think it is what the factors are that you think will influence
appropriate for some of the research to be how many people will be at risk from flooding,

because if it becomes patently obvious that if you areconsidered on an international scale.
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going to live in a certain area that has flooded for the are highest in those situations. If I could just say that
it would be a very long answer to your question tolast three or four years or so, it is going to be pretty

unlikely that anybody is going to go there any more, give a long list of all of the measures that we suggest
need to be put into place, but one thing is clear fromso they will find somewhere else. So how do we get

to a situation where three times as many people are our report, that there is no golden bullet, there is no
simple solution; it is not amatter of building anothergoing to be at high risk, unless they are a lot of

lemmings, really? Thames Barrier. We have a whole range of things
that we say will have to be put into place.Professor Sir David King: The assumption

underlying those risk analyses is if we have a
business as usual scenario. In other words, if

Q268MrBreed:Doyoumean by that places that areGovernment does no more than it is doing
currently vulnerable to flooding are actually thenow—
most obvious places that are going to soonest
become the most likely of high-risk places of

Q263Mr Breed:And if people do no more than they flooding? In other words we have clues, clues are
are doing now. already there, and we can actually start to do
Professor Sir David King:And if people do no more, something because even if there were modestly
that is right. increased climate diVerentials these places are really

going to be . . .
Q264 Mr Breed: That is unlikely, is it not? Professor Sir David King: What is important here is
Professor Sir David King: It is highly unlikely for to describe what we were doing in relation to what
various reasons. You have stated it but if I could just Defra does anyway. So Defra has a programme
give you the underlying reasons? The possibility of which has been a five-year forward look, spending
insuring houses in areas which are going to be about half a billion pounds a year, increased from
flooded once every three years on average is going to £200 million five years ago, so a substantial increase
be very low indeed. The value of those houses will already, but based on analyses of risks without
drop, though, and that makes it attractive to people taking into account climate change. What we have
to buy in. There is a counter issue there. Planning is, added into that is the global warning.
I think, an absolute key factor here, so good
planning, based on these analyses, must be a risk

Q269 Mr Breed: The sorts of economic losses thatreduction factor. The whole tone of our document is
you are predicting, there is a massive range, fromto say, what does Government need to do to
one billion to 27 billion pounds or such. I suppose itmaintain risk levels at roughly where they are today,
is almost impossible when you are looking at 75or even lower?
years ahead. I think what you are saying by that is
that investment early in this is likely to saveQ265 Mr Breed: On that basis then it is worked on
significant amounts and that we really have to bitereally Government or human activity not doing very
the bullet, as it were, and start to put in some realmuch; that is what could happen?
money, real investment into this area; that half aProfessor Sir David King: Yes.
billion pounds is not even beginning to address some
of these things, and Government has to put in aQ266 Mr Breed: That is on a basic simple straight
long-term significant programme of real money overline?
a long period of time to create the investmentProfessor Sir David King: Yes.
necessary?
Professor Sir David King: That is absolutely right,

Q267 Mr Breed: On that basis, then, what areas do but there are really two messages that come out of
you thinkwill be most aVected in flooding generally? this. One is investment early is money well spent,
We talked about coastal and river and such, but only which is what you are saying; but the secondmessage
earlier this week—I come from Cornwall—parts of is that this range, one billion to 27 billion, depends
Devon and Cornwall, which are not actually near on global scenarios, it depends particularly onwhich
the coast, have been absolutely inundated with very emission scenario we are on. If we can reduce global
sharp rain showers—more than showers, absolutely emissions to a ceiling level at 450 parts per million,
drenched—so even people not living by the coast are then we would considerably reduce the risk and the
being subject to flash floods. Which areas are going cost of meeting the risk. If we go up towards 1,000
to be most aVected and how are they perhaps likely parts per million by the end of the century, which a
to diVer from today? In otherwords, you have talked business as usual scenario would take us into, the
about the planning and the coast, that we might be cost becomes virtually prohibitive. So that is very
able to plan that out, so that is a factor. What other important.
factors, where they are diVering over the next 75
years, for people to be in this high-risk situation?
Professor Sir David King: The biggest risk that we Q270Mr Breed:Going back to what you said before

about fusion and everything else, what you are alsofind is really the intra-urban flooding that I referred
to earlier—or perhaps it was the Chairman who saying is that, as we normally say, prevention is

better than cure, so therefore is it not better to putreferred to it—because a flash flood that overwhelms
the drainage system of the city is going to cause the moremoney into the investment of alternative forms

of energy rather than put investment into trying tomost damage because you have the largest density of
housing. So the cost and the number of people at risk tackle the results of existing energy concerns?
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Professor Sir David King: There is a much bigger fail on every flood occasion. We can anticipate that
small adaptations to the barrier will allow us tobang for your bucks in reducing emissions in

mitigation then there is in adapting to the change. extrapolate forward to 2020. There will have to be
added flood defences around the barrier over that
period of time, but all of this can be done. ExtendingQ271 Chairman: Just refresh my memory, you said
it beyond that period will take a substantial piece of450 parts per million versus a business as usual, or
civil engineering and planning.unchanged, 1,000; where are we now?

Professor Sir David King:We are currently today at
Q274 Joan Ruddock: That is a most interesting379 parts per million and rising at about two or three
answer; 2020 is not far oV.parts per million per annum, and the standard warm
Professor Sir David King: No.period level is 260 to 270. The standard ice-age level

is 200 to 220. If we now go backwards 420,000 years
we cannot find a period when the globe was at the Q275 Diana Organ: Can I just ask on that, the time

it took between saying yes, we will have the barrier,present level of carbon dioxide.
and the completion of the barrier that we have at
present, how long was that?Q272 Joan Ruddock: I was going to ask a number of
Professor Sir David King: The London flood thatthings about sewers and flash flooding and all those
really stimulated the discussion in Parliament wassorts of jolly items, but I think you have touched on
1926 or 1927 and the barrier was eventuallya number of the things that I might have asked. You
operating in 1982.said in a previous answer that it was not the case of

another Thames Barrier. As a London Member,
Q276 Diana Organ: My line of questioning iscould I ask you just on that specific issue? The GLA
obvious, when you are saying that something verytold me that the barrier had been raised 19 times in
substantial in the line of civil engineering needs to beJanuary? This sounds to be a really grave problem
added for protection beyond 2020.and we of course had those amazing scenes in
Professor Sir David King: No. I am saying we knowDulwich recently of tremendous flooding there
we are good to 2020, the Environment Agencywhich occurred very, very suddenly. Can you say
looking at what is needed out to 2030. Beyond thatsomething specifically about London? Again, you
at this point in time we cannot say. I am not sayingindicated that there is a range of possible measures;
that it is going to collapse in 2030.what are the measures you think that we need and

why is it not a second Thames Barrier?
Professor Sir David King: The first thing to say is Q277 Diana Organ: No, but that we might need

something much more substantial than the presentthat the use of the flood barrier is an indication of the
influences of global warming. However, we have to barrier?

Professor Sir David King: Depending on thebe careful to distinguish the uses in anger, that is to
prevent flooding— scenario, absolutely.

Q278 Alan Simpson:Can I just come in here? So youQ273 Joan Ruddock: I thought you meant there was
are saying that it only took us about half a century toa diVerence of degree.
get from an awareness of the problem to a structuralProfessor Sir David King: . . . from the attempts to
solution and now you are saying we have less thansee what happens if we store up water. So they have
20 years, 15 years’ cognitive time to come up withbeen doing a lot of work in the Thames Barrier,
another in place solution?raising the barrier for other reasons than risk
Professor Sir David King: Chairman, I am delightedreduction. So the figure I gave you of around six or
with the way that this questioning is going. I keepseven times a year is a better indication of how things
being told that politicians only look at a shorthave got worse; but, remember, it used to be once
timescale and the purpose of this exercise was to getevery five years, so it is a 30-fold increase in use to
across the message that we do have to look out toprevent flooding. One flood, £30 billion worth of
2050 to 2080 so as to better prepare ourselves fordamage to London, the damage to the economy
these events.considerably greater; we would anticipate flooding

the Underground, we would anticipate losing a few
power stations. So it would be very, very severe. We Q279 Chairman: My colleague’s questioning is to

reflect how easy it is in the world of politics to pushare, through the Environment Agency, maintaining
the barrier quite well, Chairman. I have not really everything to the right. Postponement of

expenditure at the time that you are talking about isanswered the question fully nor would I be able to in
the time. London obviously is a point of focus. The too easy, and it is how do you get the imperatives,

which your work suggests, to be acted upon nowEnvironment Agency is starting a new study of the
Thames Barrier with a view to updating the defences against a background where, within the short-term,

everybody is saying, can the Chancellor sustain hisprovided by the barrier out to the year 2030. It is my
understanding, but we will be waiting to see with current public expenditure projections? Here you

have some good candidates for additionalinterest the results and outcomes of their study, that
the barrier is good to 2020. It is a wonderful piece of expenditure, so it is opportunity, cost or more

money, and it is easy enough to postpone thosecivil engineering, it is also such an attractive piece of
architectural engineering, and it really is a matter of decisions. I think the message you would say is that

you should not be postponing it?British pride that that barrier has worked without
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Professor Sir David King: Yes. compartmentalise problems into, I suppose, bite-
sized chunks, where they can be managed. Do you
want to add to that?

Q280DianaOrgan: Is there at present, do you know, Mr Flynn: The only thing I would say on the urban
within Defra or within, say, a Cabinet sub- flooding side is that one of the key findings, from our
committee, any discussion with oYcials and a point of view, the greatest uncertainty was actually
minister about the need to protect London beyond in the urban environment, which in a sense does not
2020? particularly help, but it is quite significant. I think
Professor Sir David King: Yes. This is what the one of the big problems that we identified was the
EnvironmentAgency is currently working on.When deficiency in the modelling. Whereas you saw all
I say 2030, that is already taking us beyond the these marvellous maps of flood risks, with
period that we have a full understanding of at the Lancashire possibly getting inundated, or whatever,
moment. So the answer is the Environment Agency that was because Defra had invested in—
and Defra, Elliot Morley in particular, are fully Chairman: We will suspend the Committee’s
focused on the problem, and if we come back to deliberations for 10 minutes.
London I think we all understand that London and
its surrounds are critically important to the nation. The Committee suspended from

3.53 pm to 4.10 pm for a division in the House
Q281 Joan Ruddock: The importance, as you

Q283 Chairman: Colleagues will be aware that ourindicated, is not just to those of us who live andwork
witnesses do have a pressure on their time; but inhere, but it is to the national economy and in fact to
fairness, Professor King, you wanted to make athe international economy actually, so for all of
clarifying comment on the record about somethingthose reasons. Would I be right in thinking that
you said earlier. Would you like to do that now?perhaps what you are saying is that people are
Professor Sir David King: Thank you, Chairman.working on this issue, that certainly a small group of
Coming back to the Thames Barrier and thepeople will understand the real urgency of getting
timescale over which it will be thoroughly viable, Ithis planning under way and seeking those technical
would like to put this in quantitative terms, so thatsolutions that could be applied? Is it that people
there is not a risk of misunderstanding. When theunderstand what might be needed, but you do not
Thames Barrier was built it was built to a standardknow what the technical solutions might be because
to withstand flood levels which would correspond toyou cannot entirely predict the scenarios that
an event of once in 1,000 years. That is the sort ofmight arise?
level the Dutch would build to, for example, inProfessor Sir David King: I think you have
putting up dykes. In fact it turns out that we did aunderstood what we are saying very precisely. We
better job than that, it is estimated it was once infeel that there is considerably more work required
2,000 years. That gave us a bit of extra leeway, so asand we indicate this in our report, and the
global warming comes into play we were more readyGovernment will reply to the report in due course
than we realised. So if you take the one in 1,000-yearand you will be able to judge whether or not they are
level as the point at which we have to re-examine ourfollowing through, but all of the indications are that
flood defences, that is likely to be reached around thethe Government is already acting on those
year 2030. I would not want people to go away withrecommendations.
the notion that in 2031 we are suddenly going toChairman: We were just speculating on the
have this flood; it is simply the risk becomes a one inmovement of some 40,000 civil servants out of the
1,000 year event, whereas before it was one in 2,000southeast. We now see another reason!
that would overwhelm the barrier. This is a highlyJoan Ruddock: Keeping their feet dry!
unlikely event.Diana Organ: Is the Mayor of London included in

these discussions?
Q284 Joan Ruddock: But, having clarified that, we
surely would have to assume, or any Government

Q282 Joan Ruddock: The Mayor of London, I would have to assume that come 2031 they could not
believe, is developing a climate change programme and should not aVord to continue to take that risk,
for London, specifically. I wondered why you they would need to address it?
thought the problem of urban sewer flooding is so Professor Sir David King: The Environment Agency
little understood and why it seems not to have been will be addressing that point.
significantly addressed? Chairman:We will stop that line of questioning and

move on to Diana Organ, please.Professor Sir David King: I think it is partly a
compartmentalisation of problems. The normal
response within a department to a situation is to say, Q285 Diana Organ: You have made it quite clear
“Right, that is your responsibility, and that is you believe that the British Government does
yours,” and that division of responsibilities is part of understand the problems facing us, and you have
the issue. As I say, in the Foresight Project I was also said you think that planning is the key. If that is
amazed that we have set a new international trend; the case what discussions have you had with the
other countries are saying that they have never seen OYce of the Deputy Prime Minister about planning
such a group of experts set about a problem in this guidance, about the factors to do with risk

management andwhere development should be, andway before. So I do think it is a natural tendency to
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in line with that do you have a particular view, idea of the programme, to raise the profile of the
importance of this exercise by producing atherefore, about the particular development that is

going on along the Thames Gateway? programme that would be educational and would
also be a lot of fun.Professor Sir David King: One of my key functions

in Government is to be trans-departmental, so the
role I play is to see that where we have a function Q288 Diana Organ: You said in your answer about
such as this on floods we will bring together the key what planning needs to be put into place for flood
players across all Government departments. So control, but, as we all know, prevention is better
certainly the ODPM has been engaged in the than cure, and surely thewhole point about planning
process, the Department of Transport has been guidance is that we do not build in areas that might
engaged in the process and each of these be at risk so that people do not have to face flooding,
departments, where there is some possible risk and rather than actually putting in the flood control or
where they have become key players in maintaining the flood maintenance. What is your view about
risk levels at their current level, have been fully quite strict planning guidance, and not only about
involved in the process. development in areas of possible risk but also about

the materials that are used? For instance, there are,
I know, because in my constituency we make them,Q286 Diana Organ: So can I ask the question again:
paving and bricks that act like the natural land anddo you think that the OYce of the Deputy Prime
act like a sponge with water, and so are the sort ofMinister has really taken this on board and is putting
surfaces that you should put on car park areas orinto place planning guidance that takes account of
roads because they will behave less like Tarmac andthe future risk into its guidance, and what is your
more like natural ground and absorb it. That is myview about the tremendous development that is
little plug for Formpave bricks! What I am askingbeing planned along the Thames Gateway?
you is, should there not be better guidance so thatProfessor Sir David King: The Thames Gateway, if I
there is more prevention rather than having to putcan take your last point first, is clearly a piece of
the flood defence in, which is cure?planning that has attracted a lot of attention.
Professor Sir David King: Chairman, I think if youLondon itself, we have just discussed, is a major
look through this report you will find muchpriority for flood defences and the Thames Gateway
satisfaction for your question. I think that is the kindwill simply extend that requirement for flood
of thing that we have highlighted as a necessity.defences, and good planning in the Gateway can

actually improve the flood defences, and the
Q289 Alan Simpson: Just on that theme, given thatEnvironment Agency, who I think you will see next
the flash flooding is an issue that you have drawn toweek, can give you chapter and verse on that. In
our attention, and reservoirs are not necessarilyterms of the general point, the ODPM is referred to
going to address that, do your examinations lookin our document as one of the key departments
into the case for things like urban sumps that will beinvolved and are completing their responses by
able to somehow accommodate the existing system?December 2005—that is their current indication—to
Professor Sir David King:Yes, urban sumps but alsoour overall report. I do think that ODPM is a key
the use of flood plains as temporary reservoirs toplayer, but is one of the key players in this. Planning
soak up flooding.is where you get a win-win, because if you get the

planning right you are not going to cost a lot in
engineering works to reduce risk. Q290 Alan Simpson: Professor King, I know you

have to go soon, and I can see from the fascinating
answers you have come upwith whyDowning StreetQ287 Diana Organ: Would it be your
were keen to gag you. Assuming that everything yourecommendation to the OYce of the Deputy Prime
have said to us today was not oV the 136 list of mockMinister that there should be a speeding up of
questions and pre-prepared answers. Youplanning guidance so that local authorities dealing
mentioned the parts per million, the scenarios thatwith the problems day in and day out, particularly in
we could have as manageable as opposed tomy area, which is on the Severn flood plain, are given
unmanageable. Could you just do a conversion forassistance in the planning guidance so that they are
me how that equates to the current Governmentaware of future risk, as you have quite clearly laid
commitment to save five million tonnes of carbon?out in your report?
Where beyond that are we having to reach for thisProfessor Sir David King: Perhaps I can just refer—
manageable scenario?and I will do this very carefully—to a computer
Professor Sir David King: If we manage to achieveprogramme we have produced3, which is based on
global agreement on the UK’s objective to reduceSimCity, the computer programme that is quite well
emissions by 60% by 2050 we would be on route toknown. This programme has been produced in
maintaining an overall level of around 550 parts perconjunctionwith the EnvironmentAgency as part of
million. In other words, if we move the target downour programme, and it does give a clear indication
towards 450 parts per million that would have to beof the kind of planning requirements that cities and
ratcheted up.councils will need to take into account in order to

improve flood defences. Chairman, it is rather a lot
Q291 Alan Simpson: You mention in the report theof fun playing this game and that was the whole of
possibilities of mitigating climate change through
controlling emissions, and then go on intriguingly to3 Flood Ranger was launched in February 2003.
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say, “Or in the future by macro engineering the generation which, as I am suggesting, is going to be
required in order to generate the funds required toclimate.” Does that involve radically re-thinking
meet the climate change.current free trade rules?

Professor Sir David King: Re-thinking current free
Q293 Chairman: I am conscious of your time,trade rules?
Professor King. I have just one small postscript
question, just to bring matters to a conclusion, and
the other items that we have not asked you about weQ292 Alan Simpson: Yes. Given that at the moment
will write to you about. You have put a lot ofwe have a global free for all in the transit of goods
emphasis in your evidence on reducing carbonand the fossil fuel consumption involved both in
dioxide as a major contributory factor to thetheir transit and in their processing, does it involve
problems as outlined in the report. How then is it weus just re-looking at these rules with a view to saying
have ended up with an energy White Paper whichit is sustainable production and minimal pollution
commits us, for the foreseeable future, to a situationthat have to drive our macro thinking about further where, for example, 70% of the UK’s electricity is

intervention? going to be as a result of burning gas and the
Professor Sir David King: Your question is a very reduction in nuclear replaced by the rise in
good one and I am afraid that I would need a long renewables? There seems to me to be an
period of time, seriously, to give it a proper answer. incompatibility between your clear advice and the
What is required, in my view, is global agreement on chosen paths of the Government in terms of energy
how to reach convergence towards a given carbon generation.
dioxide level. That agreement may well, and I hope Professor Sir David King: I think that it is absolutely

right for the Government to focus at the moment onit would, follow the Kyoto process of attaching
energy eYciency gains where there are tremendousnegative value to carbon dioxide emissions, so
targets to be reached. In other words, financial winsleading to carbon trading. That is a right and proper
in better use of energy and in the development ofenvironmental process, to attach a value towhat you
renewables. I think those two targets are absolutelyare trying to prevent. In order to achieve thatwemay
right, but I do think that the question you raise willneed to look, for example, at convergence and
have to be re-visited in the next few years, which iscontraction as an alternative, but at the moment I
why it has been critical and it is Government policyconsider there is only one game in town and that is
to keep the nuclear option open. I believe that it hasKyoto and that is what we are trying to get everyone to be kept actively open.to sign up to. In time that global agreement must Chairman: Thank you very much. We could have

bring in the developing countries as key players and gone on for a long timemore.We would like to write
Kyoto, as you know, would bring them in in the to you with the questions that we were not able to
period 2008 to 2012; that is why we are having put to you and if there are any other points you
discussions with them now. I think all of this can be would like to make in return, when you reply to
achieved within a free trade scenario. I do not think those questions, we will be grateful for those
that we would have regulatory process beyond comments to be added to it. Thank you again for
carbon trading required to be imposed because then your very clear and fascinating evidence; I think

everybody has enjoyed it. Thank you very much.we will move towards reduction in global wealth

Supplementary memorandum submitted by Sir David King

CLIMATE CHANGE AND WATER SECURITY

Question

1. Mr. Simpson alluded to a comment in the Foresight report about “macro-engineering” the climate. What
might be the possibilities for doing so? What is the state of scientific research for such an approach? Which
countries are leading in this area? What could we learn from them?

Answer

Within the Foresight project, “macro-engineering the climate” included future techniques such as
chemical scrubbers (to remove carbon from the atmosphere), and screens and reflectors in the stratosphere
to reduce the incidence of radiation on the earth.

We believe that the US is the lead in developing such technologies, although the Tyndall Centre in the
UK is the lead British organisation with an understanding of the various techniques. In fact the Tyndall
Centre mounted a joint symposium with MIT in Cambridge (UK) earlier this year on this topic. Professor
Andrew Watkinson at the Tyndall Centre (University of East Anglia) is a suitable contact on climatic
macro-engineering, and was also involved in the Foresight project.
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Question

2. The Foresight project poses the question of whether, as a nation, we should seek to maintain the risk of
flooding at current levels, reduce the risk or accept increasing level of flood risk. What answers can you suggest
to this question? Do you think it would be possible to persuade people to accept a greater risk of flooding? How
could the eVects be minimised, so that people might be more prepared to live with it?

Answer

This issue is particularly contentious and has no easy answer. Some of the project’s stakeholders argued
that in future society will be richer, and better able to aVord the costs of flooding. As a result, increased flood
damage would be more tolerated. However, others (such as the insurance industry) suggested that increased
wealth often makes people more risk averse—and that there is a continuing trend in society to require ever
increasing levels of protection.

Also, much will depend on the scenario in which we find ourselves. For example, if the scenario embodies
polices that encourage more self-help by the individual, then that might result in houses being increasingly
built or modified to be resistant to flood damage (stone floors, waterproof plaster, raised floor levels, flood-
resistant electrics etc). In such cases, people would probably accept higher risks of flooding than people with
houses that were not flood resistant, and who relied more on the Government providing engineered flood
defences.

However, it should be recognised that coastal flooding generally carriers a much higher risk of loss of life
than river flooding. For this reason, it is reasonable to expect that people living in areas at risk from coastal
flooding will continue to expect a high standard of protection.

Question

3. The Foresight project focused exclusively on flood risks. However, our inquiry is also considering other
aspects of water resource management. What assessment have you made of the risk posed by water shortages
as a result of climate change? To what extent is a holistic approach to water management needed— for example,
the building of reservoirs both to control river flows and thus limit flooding and to store winter rain for the
summer?

Answer

The Department for Environment, Food and Rural AVairs is the Government lead on climate change
and the Environment Agency has the statutory duty to manage water resources in England and Wales, so
I would refer you to Professor Dalton of Defra and Baroness Young of the Environment Agency for a fuller
response to this series of questions.

Climate change is, in the long term, likely to place more stress on water resources. The Government
sponsored Climate Change Demand for Water Project (CCDeW)1 that evaluated the impact of climate
change on demand for water in England and Wales, indicates that, by the 2020s, central England will
experience conditions similar to those currently typical of eastern England, and by the 2050s eastern,
southern and central England will have irrigation needs higher than those currently experienced anywhere
in England.

The principal mechanism for achieving sustainable management and development of water resources is
through the Environment Agency’s system of abstraction licensing.

The EA has national and regional water resource strategies that set out the pressures on water resources
over the next 25 years and how the Agency will manage them.

Water companies have 25 year water resource plans, which complement the Agency strategies and
describe how the companies aim to achieve a sustainable supply-demand balance for the public water
supply.

The EA has advised water companies to use the Tyndall Centre research outputs to estimate the eVects
of climate change on their water resources in their plans.

Plans and strategies will need to evolve as the implications of climate change become clearer; this may
include recommendations for new resources, such as reservoirs, as necessary.

The Environment Agency’s Catchment Management Abstraction Strategies (CAMS) are a mechanism
to ensure a sustainable balance, at the catchment level, between the needs of abstractors and the
environment. CAMS are reviewed and revised every six years, allowing latest information on climate change
to be taken on board. The extension of time-limiting tomore abstraction licences allows the Agency tomake
adjustments to ensure that the right balance is struck to both protect the environment and provide suYcient
water for human use.

1 CCDeW: Climate Change and Demand for Water February 2003, available from www.defra.gov.uk.
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The water industry has sponsored work to link the eVects of climate change on water resources. The
Tyndall Centre has developed a procedure2 to allow strategic assessments of the eVects of climate change
on river flows and groundwater recharge to be made (using UKCIPO2 scenarios).

Sir David King

May 2004

2 “EVect of Climate Change on River Flows and Groundwater Recharge: UKCJPO2 Scenarios” for UK Water Industry
Research Ltd (2002).
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Wednesday 19 May 2004

Members present:

Mr Michael Jack, in the Chair

Mr Colin Breed Diana Organ
Mr David Drew Joan Ruddock
Mr Mark Lazarowicz Alan Simpson
Mr David Lepper Paddy Tipping
Mr Austin Mitchell Mr Bill Wiggin

Memorandum submitted by the Environment Agency

CLIMATE CHANGE AND WATER SECURITY

1. Summary

1.1 Climate change creates increased challenges for public policy. We believe there needs to be increased
action on both mitigation and adaptation.

1.2 Our approach is risk-based, and seeks to support mitigation, the introduction of adaptation
measures, the delivery of integrated environmental outcomes, and the development of appropriate
indicators, monitoring strategies and tools.

1.3 The most fundamental impacts of climate change will be on the water cycle. We recognise climate
change will require integrated solutions, for example, adopting land management measures that can
mitigate drought and flood impacts. The Water Framework Directive will require the integrated
management of pressures on the water environment and will provide the opportunity to “join up”. There
will also be a need to ensure that CAP reforms help deliver complementary land management practices.

1.4 Many of the impacts of climate change will be manifest at a regional and local level. The Water
Framework Directive will establish a catchment-based approach to the management of the water
environment. The Agency expects that many of the actions that stakeholders will need to take to meet water
quality objectives in the WFD will involve land management and land use planning. In seeking to manage
the impacts of climate change, an integrated catchment approach where environmental planning and
prioritisation are taken forward in conjunction with investment regimes (CAP funding and AMP) will be
required.

1.5 The Agency recognises the need for a strategic approach to flood risk management, particularly in
adopting flexible and appropriate combinations of measures to achieve long-term solutions to flood risk,
rather than simply treating the symptoms.We consider that the results of the Foresight Programme indicate
the need for a step-change in the approach to flood risk.

1.6 Climate change places additional pressures on water supply systems. Responses should include
managing demand as well as developing additional sources. In time, new resources may need to be
developed. These will be expensive and may be controversial. Therefore it is important that they are
developed in time, but not too early in view of ever improving understanding of climate change and
technological development.

1.7 Increased pressure on the water resource during dry periods will mean that even more careful
management is needed for biodiversity, and possibly assistance to some species for adaptation. Taking into
account flood periods, there is a need to build resilience into the landscape in the broader countryside outside
existing protected areas. However, changes are inevitable. Society will need to decide what level of
protection is feasible.

1.8 Current assessments on all sectors use UKCIP scenarios based on the Hadley Centre model. We
consider it will be vital to use a wide range of global climate models in the next round of research.

2. Background

2.1 Climate change is widely recognised as the major environmental challenge requiring concerted action
to reduce greenhouse gas emissions and to adapt to the inevitable impacts of rising sea levels, temperature
and precipitation changes. Key impacts are anticipated on the hydrological cycle, with increased droughts
and floods, and an increase in the intensity and frequency of extreme events.
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2.2 We accept as our scientific points of reference the Intergovernmental Panel on Climate Change
(IPCC) Assessment Reports and Special Report on Emission Scenarios (SRES). Our Science Strategy
recognises the need for all environmental policies and decisions to be founded on sound science.

2.3 We have a key role to play in reducing emissions, and in facilitating the adaptation process. Our over-
arching approach to climate change has been laid out in our Statutory Guidance which states that “The
Agency contributes to the reduction of greenhouse gas emissions through its industry and waste regulation
objectives, provides information on the eVects of climate change under its data collection and monitoring
objective, and plans for the likely impacts of climate change especially through its flood defence and water
resources objectives. It also participates in regional and local initiatives to reduce greenhouse gas emissions
and adapt to the impacts of climate change.”

2.4 The Environment Agency has a key role on mitigation. We are the competent authority for the EU
Emissions Trading Scheme, we regulate processes which give rise to 40% of UK climate change emissions
and we have a role in regulating renewable energy technologies. The Energy White Paper sets out a robust
framework for tackling climate change. The emphasis now needs to be on delivery. Helpful measures would
include: medium-term targets for renewables and energy eYciency backed up with resource commitment;
more sustained support for regional and local delivery mechanisms, action to remove barriers—such as
planning and network constraints—to renewables; improved carbon signals to the economy through further
use of economic instruments and setting an ambitious cap for the second stage of the EUEmissions Trading
Scheme; and a step change in support for energy eYciency.

2.5 This evidence focuses on our role in adaptation.

2.6 Tackling climate change is diYcult for all organisations. Uncertainties are inherent, and thus it
requires a capacity to manage risk. The cross-cutting nature of the problem necessitates the ability to
manage the bigger picture and work between diVerent policy areas. And long timescales are involved.

2.7 We approach climate change in a multi-track way. Where long-term new investments are now being
made, for example in flood defence, we try and ensure that appropriate allowances are made for climate
change on the basis of existing knowledge. In some cases Defra is providing specific guidance. At the same
timewe are lending our eVorts to improving scientific understanding, so that future investments, for example
on water resources, can be made with benefit of improved understanding. For some issues, for example
biodiversity we recognise that complete policy shifts may be necessary.

2.8 In April 2002, Defra launched a new set of climate change scenarios developed by the Hadley and
Tyndall Centres through the UK Climate Impacts Programme (UKCIP02).1. The scenarios are derived
from four emission scenarios and a single global climate model (HadCM3). The resulting climate change
scenarios (available at 50 km resolution and daily time-scales) have underpinned much of our work in water
resources, flood defence, and biodiversity. We have also been undertaking cross-cutting research in
environmental standards and climate change indicators.

3. Our Approach on Water Supply

3.1 The Agency’s aim for water resources is that there should be enough water for people, agriculture,
commerce and industry, and an improved aquatic environment.

3.2 In England and Wales the volume of water taken from rivers, lakes and groundwater is regulated by
a system of abstraction. Setting licence conditions to protect the environment requires an understanding of
the hydrological characteristics of the catchment as well as an assessment of the ecological needs of the area’s
wildlife and plant species.

3.3 Climate change will aVect the volume of water in the environment, the ecological requirements and
may increase demands for example for irrigation. The Environment Agency’s policy (reinforced by the
Water Act 2003) is to place a time limit on all new abstraction licences. This means that periodically we can
adjust the balance between abstraction and the environment to reflect changes in climate. Time limiting of
all licences is essential if we are to review the impact of abstraction in the context of changing pressures,
resource availability and environmental need. We hope that water companies and other abstractors will
recognise and support the need to convert their licences to time limited status.

3.4 The eVect of climate change on public water supply is especially important. We have participated in
a series of studies with UKWIR to look at the eVect of climate scenarios on the availability of water for
abstraction and with Defra on the eVects of climate change on water demand. For the current periodic
review of water company prices (AMP4) we worked with the water industry to develop guidance on the use
of scenarios in the calculation of future needs. We expect companies to make allowance for these in their
long-term water resources plans. We have asked all water companies to ensure that their final plans provide
clear information about the impact of climate change. Their long term plans must be suYciently robust to
copewith the range of future climates that wemay experience, without incurring expenditure thatmay prove
unnecessary. The companies have just (April 2004) submitted their final plans to theAgency andOfwat. The

1 Hulme, M, Jenkins, G J, Lu, X, Turnpenny, J R, Mitchell, T D, Jones, R G, Lowe, J, Murphy, J M, Hassell, D, Boorman,
P,McDonald, R andHill, S 2002. Climate change scenarios for theUnited Kingdom: the UKCIP02 Scientific report, Tyndall
centre for climate change research, Norwich.
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Agency is now scrutinising them and will report to Ministers in late July. On the basis of the draft plans
submitted to the Agency in August 2003 it seems likely that a number of major new resources, primarily
reservoirs, will be proposed by the companies as being needed by 2030 to deal with increases in demand.
Thames Water has already started planning for a new reservoir in south-west Oxfordshire.

3.5 Over the next 20 year planning horizon it is unlikely that new resources will be needed solely to deal
with climate change, but where new resources are needed for other reasons the impact of climate change
must be considered and plans must make appropriate allowances. In the longer term (beyond 2030 and
perhaps not until after 2050) climate change may become a driver for new resources.

3.6 Modelling using the UKCIP 2002 scenarios suggests that across England andWales there is likely to
be less water available for public water supply over the next 30 to 50 years. The eVect is particularly marked
in the south-east of Englandwhere temperature rise is greatest. Seasonal variation is likely to have an impact
on agriculture—in particular, on the reliability of irrigation systems—but public water supply infrastructure
is designed to cope with short-term supply-demand balance changes. Demand for water will also rise though
the eVect is relatively small. However, as the Hadley Centre model is known to be relatively dry in summer
compared to some other Global Climate Models, we will be working with UKWIR for the AMP5/PR09
process to develop a fuller set of scenarios, explore uncertainties due to hydrological model
parameterisation, natural climate variability and the temporal sequencing of weather series.

3.7 We are encouraging water companies to consider a wide range of responses. Building new resources
may be necessary. However, under the UKCIP02 scenarios, the volumes of water available from existing
resources, such as reservoirs, may not reliably be available in the future. Similarly, new reservoirs may not
be the sole answer to future uncertainty. Making best use of existing resources is important: this means, for
example, reducing leakage further and ensuring that supply networks are integrated to allow them to cope
flexibly with a full range of climatic conditions. Demand management is also vital. We believe that there
should be tighter minimum standards for water fittings and appliances, in both new build and refurbishment
of existing premises. We also believe that there should be new building regulations, which could deliver
improvements of at least a quarter on average per capita consumption. There is also significant additional
scope for demand management in industry and commerce. More widespread domestic metering is also
essential if customers are to think carefully about their water use. We look to water companies to develop
imaginative tariVs which meet the Government’s social policies and protect vulnerable groups but which
also encourage eYcient use, particularly where water resources are scarce. The increasing pressures of
housing and population in the south-eastmean newhousing stockmust be constructed so that water eYcient
fittings and appliances are included at the outset. Savings of between 20 and 25% are achievable at minimal
cost. Many studies, including the Agency’s Water EYciency Awards scheme, have demonstrated that for
most industrial and commercial use water savings of up to 30% are feasible with a very rapid payback.

3.8 Delivering eVective reductions in demand requires partnership. Water companies have a duty to
promote demand management with their customers. However, the incentives for companies to do this are
weak. We are considering alternative mechanisms that may help companies ensure that water is used
eVectively. On behalf of Defra we are assessing the potential for the establishment of a “water saving
trust”—an independent body with the specific objective of encouraging demand management. We are also
recommending that theHome Information Pack should, in the future, include detailed information onwater
and water eYciency.

3.9 Building design and construction could be more innovative and responsive to changing patterns of
rainfall and demand for water. Rainwater harvesting for non-potable use, sustainable drainage systems and
grey water recycling are all technically feasible and increasingly cost-eVective. Public receptiveness may
prove a barrier, particularly to wider use of grey water, until there is a wider recognition of water as a scarce
resource.

3.10 We areworking at a regional level to ensure that water resources are factored into strategic planning.
For example, in our Southern region we have produced supply-demand balance maps that take account of
climate change input into the development of the regional spatial strategy. We are also working with others
in the Sustainable Buildings Task Group to develop policy to deliver more water eYcient homes and
communities. It is the south-east that poses the greatest challenge: water resources are already scarce,
development pressure is greatest and the impact of climate change seems likely to be most severe.

4. Our Approach on Flood Risk Management

4.1 Today, nearly two million homes and businesses in England andWales are at risk from flooding with
a value of over £220 billion and aVecting nearly 5 million people (10% of the population).

4.2 A national appraisal of assets at risk from flooding and coastal erosion, was produced for Defra in
2001. It concluded that if our flood defences are not raised to adapt to climate change by 2050, then average
annual damages would increase by approximately 50% to £700 million from rivers, and by over 200% to £1
billion from the sea2.

2 DEFRANational Appraisal of Assets at Risk from Flooding and Coastal Erosion including the potential impacts of climate
change. A report produced for the department by; Halcrow Group Ltd, H R Wallingford and John Chatterton Associates,
July 2001.
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4.3 Currently, for capital investment decisions, flood defence follows Project Appraisal Guidance (PAG)
issued by Defra/NAW. The Guidance provides climate change allowances for both fluvial and coastal
schemes, as set out below:

— Coastal/Tidal defence—Sea level rise. PAG provides current guidance for England andWales for
sea level rise which is taken as 4-6mm per annum depending upon location. The overall impact of
sea level rise is calculated given the life of the defence and includes any assessment of benefits and
design criteria. Because there is inconclusive research on storm surge, Defra does not recommend
design standards. In practice where long term tidal records are available an allowance for historic
returns may be factored in.

— Fluvial—Increases of up to 20% in peak flows have been indicated. PAG recommends that a
sensitivity analysis be undertaken to test the potential eVects of the increase in flows as part of any
fluvial scheme development. The consequences of such a test will vary depending upon catchment
hydrology. Where potentially significant consequences are identified.

— Possible mitigation may be allowed for in the scheme proposals. The Government’s PPG25 also
states that the potential eVects of climate change may be a 20% increase in peak flows.

— The Thames barrier was designed to protect London from a 1 in 1,000 combined tidal/fluvial event
in the year 2030. This included allowance for sea level rise of 8mmper year until 2030, which should
be suYcient to cope with sea level rise as projected in UKCIP02 scenarios (despite recent increases
in the number of closures). The Thames barrier and associated defences were not designed with
the likely increase in winter fluvial flows and possible increase in storm surge levels that climate
change will also bring. (A new project is underway which is addressing the eVect of climate change
on the relationship between sea level rise, storm surge, fluvial flow and erosion and sedimentation
regimes.)

4.4 Flood risk management is a very active agenda for the Agency, since climate change will significantly
increase flood risk. We have recently completed our Flood risk Management Strategy and will work with
DEFRA in reviewing their emerging national strategy for Flood and Coastal Erosion Management. The
Agency will regularly review and update, with Defra and the Welsh Assembly, the guidance on Catchment
FloodManagement Planning. ShorelineManagement Plan guidance should also be updated as appropriate
by Defra. The Environment Agency’s Flood Mapping Strategy proposes the development of Flood Zones
for planning consultation, as required by PPG25 and TAN15 in Wales, taking into account current
Government allowances for climate change to allow for a 20% increase in peak flows.

4.5 Recent research confirms that flood risk should command greater attention. The Government’s
Foresight Programme has investigated the scale of the impacts of climate change by considering how flood
riskmay change over the next 30 to 100 years (2030–2100). It may underpin policy development for strategic
flood risk management in England and Wales3. Risks of flooding and coastal erosion were analysed using
four ‘socio-economic futures’ that broadly correspond to the four UKCIP02 marker scenarios. The study
concluded that continuing with existing flood defence policies is not an option; that a raft of hard-
engineering and soft approaches are needed to tackle growing risks; and that reductions in global emissions
reduce, but do not entirely eliminate, risks. Their predictions show that flood losses will increase significantly
by the 2080s (between £1 billion and £27 billion which is between 2 and 30 times over present levels) if flood
risk management policies and expenditure do not change. The report shows that for some coastal locations,
a water level that at present has a 2% chance of occurrence in any one year may increase to a 33% chance
by the 2080s. The number of people at “high” risk of flooding in 2080 will rise from 1.5 million to up to 3.5
million under the worst Foresight scenario.

4.6 We believe that there are four important messages arising from Foresight, namely:

— a step-change in approach, and resources, is needed or flood risk could grow to unacceptable levels
in the future, particularly in south-east England;

— tackling flood risks needs to be undertaken using a broad range of measures, including engineering
and other large-scale interventions;

— policies and measures need to be flexible combining funding, incentives and regulation in order to
adapt to accommodate the uncertainties of the future; and

— inappropriate development in the flood plain must be prevented.

4.7 Foresight may well not contain the worst case scenario. A new study has just emerged from the joint
Defra/Environment Agency Flood and Coastal Defence programme where we have reviewed the adequacy
of the allowance made for climate change (in all plans and strategies) by an increase of 20% to peak flows4.
Due to the significantly warmer and drier summers in UKCIP02 (compared with the predecessor
UKCIP98), the impact on flood flowswas considerably lower than previously determined. The Final Report

3 OYce of Science and Technology, 2004. Future flooding—our challenges and choices. Draft Executive Summary of the
Foresight Flood and Coastal Defence Project.

4 Reynard, N S, Crooks, S M and Kay, A L 2004. Impact of climate change on flood flows in river catchments. Draft Final
R&D Report W5B-01-05. Environment Agency, Bristol.
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concludes that the 20% allowance is appropriate as a precautionary response to the range of uncertainty of
future climate change impacts. This report suggests that climate change may have been under-estimated in
the Foresight Programme due to the choice of climate model.

Other policy changes we would like to see include:

— more eYcient co-ordination of urban drainage responsibilities and wider use of sustainable
drainage systems (SuDS);

— improved standards and regulations to achieve flood resilience in buildings at risk of flooding;

— a strengthening of PPG25 on Development and Flood Risk and the Environment Agency to
become a statutory consultee on flood risk; and

— appropriate incentives to encourage land managers to adopt best possible water management and
flood attenuation practices.

5. Implications for Biodiversity

5.1 Managing the environment with climate changewill be evermore complex in view of changes in water
flows and fluxes. At a strategic level, we believe the main way to minimise the impact of changes in water
availability on biodiversity is by taking a long term view in water resource management, allowing for
environmental needs when determining abstraction needs. We take such an approach in our Water
Resources Strategy and in Catchment Abstraction Management Plans.

5.2 Generally, where we are faced with long term changes in rainfall patterns due to climate change, it
will be unsustainable to try andmaintain the status quo, and the most appropriate responsemay be to allow
for, and encourage, new species and habitats to establish, adapted to the new climatic regime. Protecting
biodiversity through a fixed site approach alone (which the current SSSI series, SPAs and SACs depend on)
is not sustainable in the longer term. To ensure that ecosystem resilience is built back into the landscape, a
strategic landscape scale approach is needed, to develop corridors along which wildlife can move, and to
provide a buVer for the impact on individual sites.

5.3 Locally, or in the short term, it may be possible to compensate for a decrease in rainfall and resulting
water availability by importing water from elsewhere, or (if a contributing factor) reducing abstraction
pressures. For example, the catchment of a wetland site could be increased by extending ditch systems, or
manipulating water level management regimes, or an abstraction source re-located. The viability of such
solutions will need to be considered on a case-by-case basis. It must also be recognised that other eVects of
climate change—for example an increase in temperature, sea level rise, and increased storminess will also
aVect biodiversity, so there may be changes even if water availability can be maintained.

5.4 Such solutions will add to the pressures at the source location, and the wider implications of such
action need to be carefully considered. While they may be justifiable for sites of particularly importance for
biodiversity (for example SSSIs and Habitats Directive sites), they are not a sustainable option for the
countryside as a whole.

5.5 As with other sectors, there are still big research issues to be addressed. TheMONARCH consortium
has examined how species and habitats might respond to the UKCIP02 scenarios. This research has
highlighted freshwater ecosystems as a priority research area5. Integrated catchment analysis and process
modelling techniques being developed under the EU Framework VI Euro-limpacs project6 oVer an
alternative strategy for investigating climate change impacts on key freshwater habitats and species in the
UK. We are developing a research programme Preparing for Climate Change Impacts on Freshwater
Ecosystems (PRINCE) to evaluate a wide range of emission scenarios and climate model outputs.

6. Cross Cutting Issues

6.1 There are some strategic developments at European level which will aVect our management of the
rural environment as climate change unfolds. The requirements of theWater FrameworkDirective will need
to be addressed. CAP reforms will mean that farmers have to maintain their land in good agricultural and
environment condition (GAEC—which requires issues related to preventing soil erosion, damage to
structure and declines in organic matter are addressed). We believe that proper soil management planning
taking a risk based approach is essential for tackling soil degradation that results from agricultural activities
and associated diVuse pollution.

6.2 Climate change scenarios suggest that soil erosion, soil structural damage, declining organic matter
levels and the diVuse pollution that results from sediment and run-oV, will increase. This could have fairly
important implications for farmers in meeting the cross-compliance requirements for GAEC and hence for
the payments they receive. One conflict may be that although cross-compliance conditions are meant to

5 Harrison, P A, Berry, P M and Dawson, T P (Eds) 2001. Climate change and nature conservation in Britain and Ireland:
Modelling natural resource responses to climate change (the MONARCH project). UKCIP Technical Report, Oxford.

6 www.eurolimpacs.ucl.ac.uk
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provide for a basic level ofmanagement, combating future climate changemay requiremore activemeasures
to be undertaken. It is therefore important that other options, such as agri-environment schemes, provide
a means for tackling the more extreme situations.

6.3 The Water Framework Directive (WFD) provides a way to integrate the management of climate
change within the water cycle within catchments. The Directive expects waters to achieve “good status” and
requires the integrated management of pressures on the water environment. Action must be taken to ensure
the quality and quantity of water necessary for good status to be achieved, as well as the necessary physical
conditions. The first cycle of plans must be ready by 2009 and operational by 2012.

6.4 The Directive text does not mention climate change. However, climate change has the potential to
aVect reference sites and thus the whole concept of “good ecological quality” itself. We have already
recognised that failure to factor in allowances for climate change in the implementation stage could lead to
failure in meeting the environmental objectives set out in River Basin Management Plans (RBMPs). It is
also recognised that freshwater species are potentially vulnerable to direct and indirect climate change eVects
arising from changes in discharge, water temperature, habitat, and physio-chemistry of rivers, still-waters
and wetlands. Therefore, we will be undertaking research to characterise ecological status in the face of
natural variability and changing climate conditions for diVerent emissions and models.

Environment Agency

April 2004

Annex 1

ONGOING RESEARCH ON CLIMATE CHANGE

In January 2004, the Environment Agency embarked on a 3-year programme of targeted research to
broaden the range of functions covered. The aim of the Climatic change impacts and adaptation research
programme (X1-045) is to deliver technical methods and information that can be used for strategic and
operational assessments of existing standards, regulated activities and the protection of environments that
are potentially impacted by climate change.Key outcomes of the researchwill be: information on how future
temperature and precipitation changes and extreme events will aVect water quality and quantity;
information and guidance on future surface runoV and groundwater recharge for evaluation of strategic
water supply; strategic assessments of future land and air quality, with an emphasis on diVuse pollution;
warning of key impacts to freshwater ecosystems (including possible benefits for certain types of fisheries
and angling activity); advice on the siting, operations and environmental security of waste management
facilities at risk from flooding.

A key aspect of our Climatic change impacts and adaptation research programme will be the exploration
of a wider range of climate change uncertainties than those presented by UKCIP02. Specifically, we will
explore the sensitivity of projected climate change impacts to the choice of emissions, global climate model
and impacts model. We will also provide better characterisations of long-term natural variability in water
supplies, and ecosystem functioning.

SOURCES OF UNCERTAINTY

Our step-wise framework7 for risk-based decision-making distinguishes between climate adaptation
decisions, climate influenced decisions, climate adaptation constraining decisions, and “no regret” climate
adaptation options. Handling uncertainty is an important part of our risk assessment processes.

Projections of climate change impacts on water security are couched within uncertainties about future
emissions of greenhouse gases, imperfect understanding of climate science, the character of natural
variability8, and robustness of impacts models.

Despite the immediate divergence of future emissions in the SRES scenarios, uncertainty in emissions has
very little influence on uncertainty in climate change until the latter half of the 21st century.

In comparison, model-to-model diVerences in climate change projections are large. For example, changes
in winter precipitation over the British Isles by the 2080s under the SRES A2 emissions scenario ranges
between !1% and !61% depending on the choice of global climate model2. This uncertainty arises from
diVerent treatments of important feedbacks (such as cloud properties) by diVerent climate models.

Natural variability in the climate system arises from changes in the output of the sun and the amount of
aerosol injected into the stratosphere by explosive volcanic eruptions. The climate also varies from year to
year and decade to decade because of the chaotic nature of ocean-atmosphere interactions. Neither source
of natural variability can be predicted for future decades, but the range of uncertainty can be quantified
provided that we have suYciently long and representative environmental records.

7 Willows, R and Connell, R (Eds) 2003. Climate adaptation: Risk, uncertainty and decision-making. UKCIP/Environment
Agency Technical Report. UKCIP, Oxford.

8 Jenkins, G and Lowe, J 2003. Handling uncertainties in the UKCIP02 scenarios of climate change. Hadley Centre Technical
Note 44. Met OYce, Exeter.
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Impacts models are widely employed by planners and engineers to assist strategic decision making.
However, the structure and internal weights of these models are often poorly specified leading to
considerable uncertainty in modelled outcomes. Novel techniques are required to explore the interplay
between these uncertainties and those linked to choice of emission scenario, climate model and natural
variability9.

Environment Agency

April 2004

Witnesses: Baroness Young of Old Scone, aMember of the House of Lords, Chief Executive,DrDavid King,
Director, Water Management, and Mr Ian Barker, Head, Water Resources, Environment Agency,
examined.

Q294 Chairman: Good afternoon. Can I welcome Q297 Paddy Tipping: Let us stick with flood defence
for now. If there is to be an increase in resources andour witnesses from the Environment Agency.
I suspect that will be forthcoming over a period ofBaroness Young, the chief executive, an old friend of
time, you need to be in a position tomake judgmentsthe Committee, welcome to our proceedings.
about how best to use those resources. There is a lotWelcome, Dr David King. We had another David
of demand on you from a lot of communities all overKing last week so we will have to remember not to
the shop saying, “We need this. We need that.”call you “Professor.”
There are not enough resources around.Howdo youBaroness Young of Old Scone:We call the other one
make decisions about priorities, to begin with?“Super Dave”.
Secondly, just talk to me a bit about how you can
protect the urban communities but smaller, rural

Q295 Chairman: Mr Barker, you do not feature on communities, for example, may be lower down the
my list of forthcoming attractions. What do you do? list. Finally, people talk to us a lot about hard
Mr Barker: I am Head of Water Resources at the defence systems. A lot more could be done with
Environment Agency. softer approaches, using the flood plains more

eVectively. Perhaps you would talk us through that
as well.Q296 Paddy Tipping: Sir David King was with us
Dr King: In terms of setting national priorities, welast week and we talked about the Foresight Project.
have a well established procedure. We have aIt is early days yet. Clearly, you have seen it. What medium term plan which looks out ten years. Thatare the implications for the Agency? plan identifies the need. We overlay on that,

Baroness Young of Old Scone: We have been depending on the resources that are made available
delighted to be part of the Foresight process. Indeed, to the Agency a priority system. Obviously, every
we have been beginning to use the sorts of Foresight scheme has to be tested as to whether it is
scenarios in our water resources work for some environmentally sound, whether it is economically
considerable time, but this was a useful addition in viable and whether it is technically acceptable. There
that it looked primarily at flooding issues. Clearly, is a well tried process and the Agency operates
we are still absorbing what it says. The key messages through a system of committees. Each of the regions
for us are that we now need to be sure that our future of the Agency has a system of committees, so there
longer term planning for flood defence work takes is an input locally into how those priorities are
account of the Foresight propositions, bearing in shaped. As far as using diVerent techniques, rather
mind the wide range that they cover. Also, though than just hard engineering, clearly there are
we do not absolutely have clarity about the size of opportunities for soft engineering solutions and, as
the resource that will be needed to cope with the part of our planning process, whether we are looking
climate change impacts on flood riskmanagement, it at a catchment management plan for flooding or
is clear that there needs to be an increase of a whether we are looking at shore line flooding, we
substantial size in the resource given to that. We look at the options and where there are
were very pleased that SuperDave, if we can call him opportunities for using more sustainable soft
that, endorsed that point. engineering solutions. There is an expectation that
Dr King: The key message coming out for us is that, that will grow as we go forward. Where you have
irrespective of what scenario that you take, risk will small communities, it is about looking at the tool kit
increase. Secondly, there is a continuing need for that you have available. Sometimes it will be about
investment. Thirdly, in terms of flood risk self-help. Over the last number of years, we have
management, it is about a palette of activities. It is seen the Flood Forum being very active. That is
not just about flood defence.We need to look at land about promoting what you can do at an individual
management as well. Clearly, there needs to be more household level. It is about improving our warning
rigour in terms of development in the flood plain and system. It is about flood awareness and of course
also consideration to flood resilient properties etc. there may be the option of a scheme but it has to be
Those would be the principal messages we would accepted that it is not always possible to build a

capital scheme. There is a basket of thingswe can do.take from it.

9 Webster, M, Forest, C, Reilly, J, Babiker, M, Kicklighter, D, Mayer, M, Prinn, R, Sarofim, M, Sokolov, A, Stone, P and
Wang, C 2003. Uncertainty analysis of climate change and policy response. Climatic Change, 61, 295–320.
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Q298 Paddy Tipping: There are small communities facilities. There are also developments that wewould
not want to see, which is where basically it destroysdown the Severn and the Trent—Gunthorpe, for

example, in Nottinghamshire—that have very small the ability of the flood plain to act as a flood plain
and protect other homes and businesses. The ideapopulations and a risk of flooding. In priority terms,

they are pretty low down and they are pretty that if you pay enough money you get to build we
really must resist.desperate about the way forward. What should we

do to try and help communities like that that, in
reality, if we are straight with them, do not have the Q300 Paddy Tipping: Finally, let me turn to a
prospect of any defence for many years to come? specific which is the Thames Barrier and ask you
Dr King: If you look at it in terms of hard defences, about your thinking and planning on this. The
that may well be true. We have also seen—indeed Thames Barrier is being used more and more. It is
they were tested in our most recent flooding—the getting out of date. It is going to have to be replaced.
deployment of temporary defences. These are What is the target for replacement and are you on
obviously a much cheaper solution but nevertheless track for achieving it?
eVective. Each individual case has to be looked at. Baroness Young of Old Scone: There was press
Baroness Young of Old Scone: We very much coverage recently which talked about the Thames
sympathise with these smaller communities, many of Barrier being worn out. I think that was the
whom have identified the need for some time. I think implication. I do not knowwhat the words were that
everyone would accept that we need to spend public were used, but the implication was that it would be
money on a prioritised basis, where it can give the useless by 2020. That is not the case.We have known
most benefit and where there are the highest risks. It for a long time that there would be sea level rise and
does reflect on the fact that the overall quantum of climate change implications—particularly sea level
resource needs to increase. Clearly, we would get to rise implications—for the Barrier. What we are not
those smaller, less high priority communities quicker talking about is junking the whole Barrier and
if we were building up the quantum. We were starting again. That is not the name of the game. It
delighted to get additional funding from is about improving the standards of the Barrier and
government in the last spending review, but we need improving the standards of the flood defences all
that sort of growth, particularly in view of the down the Thames estuary and a whole load of other,
Foresight Project, to keep on an upward trajectory. concomitant works. There was a piece of slightly

bizarre press coverage that implied that the total
investment in the Barrier was going to be junkedQ299 Paddy Tipping: Are we saying the only way of
after 50 years, which is not the case.providing flood defence is through the Environment
Dr King: When thinking about the estuary, it isAgency and your own resources? What about things
important not just to focus on the Barrier. Thelike planning gain? What about the proposals that,
Barrier is a very important component but there areif you are not going to live in the flood plain, you
seven other barriers. There are 500 kilometres ofought tomake a contribution yourself and one could
embankment and something like 400 diVerentdevelop a notional pot of money so that there is
sluices and gates that all operate as part of the tidalmatching money towards that?
system. We are very fortunate in the design of theBaroness Young of Old Scone: One of the issues that
Barrier and indeed the other barriers that there isis quite important for us is, if we are going to see an
quite significant headroom, if you like, built in. Theincrease in the resource coming into flood risk
Agency has started a major study that is looking atmanagement, where is it going to come from. It may
the future flood risk management for the estuary.be possible through agreements with developers to
That study kicked oV at the back end of last year andbuild in the real cost of the increased flood risk
it will cost in the order of £16 million. It will takemanagement of that development. There was a
something like four years to complete because thereproposition at the time that the funding streams
is a significant amount of detail but the product ofwere reviewed for a connection chargewhich still has
that will be a flood risk management plan for thenot been taken forward, but that raises
estuary that will cover the replacement and thecomparatively small amounts of funding. I think we
enhancement. The expectation is that we will startneed to look at other ways in which we can get
that programme of works in about 2015, but thatresources into flood risk management if it is not
would take us through defences right to the end ofgoing to be straight grant aid from the Treasury.We
the century. That is not to say we will not dowere delighted that local government, in spite of the
anything in the meantime, but in terms of having anfact that the funding streams were centralised last
overall good, strategic view and plan of the estuary,year, did continue to top up from local resources.
that is the timescale.Obviously, if there are particularly deserving cases

that are high priorities for a local authority, we
would be delighted if they felt able, either through Q301 Paddy Tipping: What are the threats to your
agreements with developers or raising local plans?
resources, to contribute. The one thing we do not Dr King:Obviously there is significant development
want to do is to give developers the impression that planned for the Gateway and, as part of that
you can buy the right to develop in the flood plain, planning, probably for the first time flood
because there are some sorts of development in the management has become an integral part of the
flood plain that we would absolutely not want to see, planning infrastructure. It is very important that the

decisions that are taken in terms of moving theparticularly vulnerable households and vulnerable
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Gateway forward do not compromise what we need Q304 Mr Drew: In a sense, the more constrained we
are by resources because of the macro schemes, theto do in the longer term, but we have been working
big schemes which may include the Thames Barrier,very closely with developers, with the ODPM and
the more diYcult it is for us to deal with the microothers in ensuring that is the case.
schemes, the ones Paddy referred to on the Severn.
That has an implication for the ability to do
anything with those areas. In reality, we are justQ302 Paddy Tipping: Could you say that in plainer
going to use them as part of the flood protection, thelanguage? Are you saying that all this extra housing
natural flood plain, but the problem with that is youthat is going round the estuary potentially causes a
end up continually reviewing these schemes ratherflood management risk and what you are trying to
than doing them. It is a bit of a myth to pretend youdo is to work with the planners, work with the
are going to get any private money in because youODPM, to ensure that does not happen?
have eVectively precluded all development in thatDr King: Clearly, if you add the quantum of houses
area. Can you see that there is a bit of a vicious circlewhich is something of the order of 150,000 into the
there for some communities? They now do not haveestuary, it will increase the risk but what you have to
what they eVectively thought they were promised,remember is that the estuary, with the exception of
which is not hard schemes but just getting the banksthe Kent Marshes etc, is defended today to a
repaired and so on. That has not happened. Theystandard of 1:2,000 years. [As sea level rises, the
probably will not get access to private money, sostandard of protection will reduce as planned to the
they are left in limbo. What sort of good news candesign standard of 1:1,000 years.] There is a very
you give to those communities? I have to go andgood level of protection. Obviously the risk
meet one of them along with the Environmentincreases because the consequences of failure are
Agency, and they are saying, “We were promisedgreater.
this 18 months ago. It is further away today than itBaroness Young of Old Scone: Could I comment on
ever was.”some of the things that are needed in the Gateway if
Baroness Young of Old Scone: One of the things wewe are really going to keep the options flexible for
have to get better at is recognising when athe future? Clearly, we need to get to a level above
community is not likely to have a scheme in theindividual development zones within the Gateway
immediate future or even the foreseeable future andso that we have a proper, spatial plan and can just being pretty plain and open about it. One of the

anticipate where development can usefully happen, things we have done in the past, which has been done
set back from the river, where we need to protect from good intentions on our part but may not have
access so that we can ensure that circulation and served the community as well as we had hoped, was
access are still protected if there is a flood incident to desperately look for a viable scheme, with
and that we also see flood resilience planning of the umpteen diVerent options, diVerent appraisals,
actual buildings and developments in the Gateway. constantly working with the community to try and
We need a strategic approach. We need some find something thatwouldwork and, after two, three
strategic routes protected. We need to make sure we or four years, having to say to them, “I am sorry.We
do not put vulnerable communities and cannot find anything that stacks up.” It is really
developments in the wrong place and we need to heart breaking for communities that are put in that
make sure that the individual construction schemes position. We have to find ways of recognising quite
are well managed. early on when we are flogging a dead horse in the

short to medium term. I am sure David will want to
commentmore on a couple of other issues. One is we

Q303 Paddy Tipping: Is all that happening? have heavily committed to a major programme of
Baroness Young of Old Scone: We are working very eYciency to try and make the money go as far as
closely both with the arm’s length development possible. Obviously, the more we can do that as well
bodies and the ODPM on how we can make sure as bringing in additional funding, the further our
that we do have all of those layers in place. Clearly, funding will go. It may well be that for some of these
development in the Gateway is going to be quite an communities the important thing is for them to flood
economically tight issue because much of the proof their houses. It does make a huge diVerence in
development is on brown field sites and that is quite a flood incident if you have flood mitigation
a costly process to remedy. There is an anxiety about measures in your house, electrics coming in from the
what the on costs of both flood defence and top rather than the bottom, impermeable surfaces
sustainable construction would look like in the on the ground floor, living on the first floor so that
Gateway. We have to be mindful of the fact that we the stuV on the ground floor is less vulnerable. All of
cannot design solutions that are going to mean that that can make a heck of a diVerence as to whether a
economic development simply cannot happen. It flood incident is an annoying, disrupting
would be inconsistent for us to do that when there is phenomenon or a life breaking event which some of
already a considerable amount of development these floods are for some people. I think we have in
protected to a one in 2,000 year standard. Providing some of the communities to encourage that
both sides of the equation, the development approach. The Flood Forum is excellent. It is a
equation, the environmental equation and the flood group of flooded communities that got together
risk equation, respect each others’ viewpoints as we immediately after the 2000 floods and they are great.

They have been there. They have the t-shirt. Theymove forward, we are working very closely.
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have had the flood. They knowwhat they are talking model was used, the Hadley model, which is
excellent, but there are other models available. Theabout and they are working very closely with us on

all of the measures, right across flood risk Hadley model is known to be dry, if I can use that
expression. Some of the other models would showmanagement.
that there is greater precipitation in the summerDr King: Our priority is about flood risk
period and that is what we are flagging there. As wemanagement so the principle is directing funds
move forward, obviously you are planning over awhere the risk is the greatest. However, if you follow
long time period. I do not think super David Kingthat in its purest sense, you are absolutely right. If we
would claim that it is the definitive answer. We willjust use the Gateway as an example, it is very early
iterate this as wemove forward and on each iterationdays but our estimate figure for a replacement of the
and with better information and better modelling wedefences is in the order of £4 billion.Youwould have
will get a better answer.to take that outside the norm and thatmay be true of

other situations. In addition, if you look at the east
coast, we have put significant investment post-1953

Q306 Chairman: In all of your evidence and indeedinto defending the east coast. A lot of those defences
in theForesightReport, to deal with flooding (a) youwill start to come to the end of their natural life and
have to have a commitment to spend big money andagain there may be a case for looking at that outside
(b) you have to spend this money over a long periodthe normal investment stream. That needs to be
of time. In other words, the message that comes outtaken into consideration. Also, there is clearly a
of here is that the problem is here and now. Unlesspolitical judgment which is the speed at which you
we set out on a long road to deal with this problem,provide defences, because that is dependent on
the consequences of flooding could be enormous.money. I would reiterate what Barbara said. There
Governments find it very diYcult to make the kindare quite a few additional tools in the tool kit now
of long term commitment which is implied by thesethat are over and above just hard defences. One is
various scenarios. It is very easy to push everythingabout awareness and the eVectiveness of awareness.
to the right in public expenditure terms. One of theIt is all very well people being aware but they must
numbers kicking around here was that we aretake action. We run an awareness campaign every
spending about £800million on flood defences at theyear and follow up with that. Secondly, in terms of
moment. If you put it up to a billion, you have to findwarning, we are currently coming to the end of a
another £200 million every year. On another one ofproject which will implement what we call
these you could say it is a definite £billion a year.multimedia flood warning, which gives the
That is serious public expenditure commitmentopportunity to people to receive warnings through
against a background where there is still doubt. Iinternet, text messages or whatever way. That opens
presume you are saying Foresight may be on theout the warning. If they put in the flood resilience,
down side. You think it should be more. Somebodythere is an opportunity for them to act. Secondly, the
will come up with a model that says it should be less.temporary defences. They are not all that expensive
How are you going to get certainty with people likeand I think there are opportunities for communities
the Treasury, who do not like spending any moneyto use those.
at all on anything, to agree to underwrite a Defra
budget to deal with these matters?
Baroness Young of Old Scone: It is an area whereQ305 Chairman: In your evidence, in paragraph 4.7,

you say, “Foresight may well not contain the worst certainty is diYcult and therefore many of the
decisions you have to make are what we call nocase scenario.”1 Then you say there is a new study

that has come out from Defra where you have regrets decisions, that do not prejudice the future but
are moving in the right direction. To be honest, atreviewed the adequacy of the allowance made for

climate change by an increase of 20% to peak flows. the moment, in our terms, we are spending less than
half a billion a year on flood defence action andHow on earth is anybody going to be able to plan
therefore getting up to the billion would be a step indefinitively for the types of expenditure we are
the right direction because that is absolutely withouttalking about when we have Professor Sir David
regrets. Under any scenarios at all, it is going to needKing’s report which is hailed universally as the
something moving in that direction. I have no clueultimate study? Then we read in here that this may
as to what we might get out of the spending reviewnot be the ultimate study. There is an even worse
this time round, but if we are not going tomove at allcase scenario. You are talking about expenditure
up the way I think that would be ignoring the futureoutside the norm. The Foresight Report talks about
impact of climate change. The second point we needresponses requiring between £22 billion and £75
to make is that climate change is long term. There isbillion of new engineering by 2080. How are you
still a lot of debate about whether what we are seeinggoing to get a consistent, agreed position to
is the front end of it or whether, in reality, it is goingrecommend to Government when you still seem to
to be 2020–25 before we really start to see climatebe feeling around as to what is the size and scale of
change in earnest. We are not in theory right upthe problem?
against it at the moment but we need to begin toDr King: In terms of climate change, it is diYcult to
make plans that take account of those futuremanage because there are lots of uncertainties. In the
impacts. Let us make the progress we can against theevidence we presented, what we flagged is—and this
bottom end of the ranges rather than worrying toowould be accepted—that in the Foresight study one
much about the top end, because at the moment we
will never hit the top end.1 Ev 76
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Q307Chairman:MrTippingmade a very interesting take into account in the pilot river basin study the
types of risk issue on flooding that we have beenobservation when he asked about a small
discussing?community. The message was, “Well, tough. You
Baroness Young of Old Scone: The catchment plansmay not get protection.” If governments have duties
for the Water Framework Directive will be veryof care, which I presume they do, how do we
closely combined with a whole range of existingcommunicate to the communities that are not going
catchment plans that we have either done or are into get the money because, unless you spend it all,
the process of doing on water resources, watersomebody by definition is not going to be protected
quality and flood risk management. All of that willin the way that they might want to be. Are those
be brought together. The underlying principle of thecommunities likely to judicially review the
Water FrameworkDirective is that we do look at allGovernment and say, “You are not doing your job,
of the land management and water impacts inGovernment. We want protection. We cannot buy
collaboration and try to identify where, through ourthe insurance. The Environment Agency have put us
river basin characterisation process and thein one of their flood risk areas. We are in the green
programmes and measures we have to draw up inarea. We are going to be inundated, so what are you
order to get all of those who can have an impact ongoing to do to protect us?”? As a society, are we
that catchment to take the right action to improvegoing to have to say, “You, you and you will be
the status of those waters. All of those issues willprotected but you, you and you, including Mr need to be taken into account. That will also includeTipping’s constituency, are going to be flooded”? issues like sewerage and land drainage as well as

Baroness Young of Old Scone: We should look at flood risk management.
where we have come from. Many of these Dr King: In terms of the Water Framework
communities have been flooded in the past over Directive, the river basin plans will be underpinned
many, many years. There are a number of things by a number of other plans, one of which is the
happening that make it worse for communities now. catchment flood management plan. It is the
One is we are all much more aZuent; we have catchment floodmanagement plan thatwould factor
carpets, electrical goods andMDF kitchens that fall in climate change considerations.
apart under the onslaught of water. The impact is
more severe the more aZuent we have become.

Q309 Chairman: You are going to try out the workMany of these places have been flooding
on that in the Ribble estuary plan, are you?periodically. We had particularly bad floods in the
Dr King: We are already progressing catchmentyear 2000 which were widespread but they were one flood management plans in a number of diVerentin 300 year events in many cases or one in 200 or 150 locations.

year events. They were unusual and we hope that
they are genuinely unusual. Clearly, we have a

Q310 Mr Mitchell: If you have Paddy’s unsaveableresponsibility for flood defence but it is a
villages, are you not going to have to designate themdiscretionary power. We can undertake flood
in some way, like they used to designate certaindefence works but we are not obliged to and we have
mining villages D in the Durham coalfield. D stoodto use what money we can raise in the most
for, “Die, you bastards.” You are going to have toprioritised, cost eVective way. I think communities
designate some as UW, under water. They are goingsuing the government would probably discover that
to have to be told, are they not?legally they did not havemuch purchase.Wewant to
Baroness Young of Old Scone:We need to keep calmmake sure that we are giving communities the right
on this because the fact that we know more aboutsort of advice and support so that if we cannot
flood risk does not mean to say that they are at anyprovide defences because they simply are not cost
higher risk at the moment. Because we are right ateVective or they are impractical—in some cases it is the front end of climate change, many of thesecommunities where there literally is not a practical communities are not at a substantially higher risk

solution—we nevertheless do not leave them high than they have been for many, many years. They
and dry and hopeless and we introduce them to the may be slightly at a higher risk because we are seeing
measures. They can take a look at temporary other factors likemore concrete, so thatmeans faster
defences and whether they are feasible and we can run oV and therefore faster flash floods. Sometimes
make sure that they get adequate warning so that we the way in which land is managed for forestry and
can try to ensure that we are not facing the worst agriculture can have a big impact. There may be
circumstance, which is not loss of property but loss changes that have happened as a result of other
of life. things that are happening within the flood

catchment, but many of these communities are not
in any worse a position than they have been for a

Q308 Chairman: Work has already been embarked long time. We need to stay calm. If what we are
on by your Agency on the pilot river basin study for predicting in terms of climate change means that
theWater FrameworkDirective, namely the Ribble. they are going to have an enhanced risk, we need to
I was somewhat concerned to see in Sir David’s be very open about that but it is over a substantially
report that the Ribble estuary has a nasty danger lengthy period. In the Foresight study, we are
blob. Right over the top of it is one of the areas talking about 2030 to 2080. There is a long time to
which could be subject to severe flooding under one prepare. I do not think we should be regarding

houses that are at risk of flooding more frequently,of his many scenarios. Are you going to amend or
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for example, than one in 75 years, which is the level seriously at the potential and the need for new
reservoirs and also consider the need to raise existingthat the ABI have set for beginning to ask questions
reservoirs.about the insurability and the premium loading.

Beyond that, they may flood tomorrow. The houses
that are defended to more than one in 75 could

Q313 Mr Mitchell: What will they be used for? I, inequally well flood tomorrow because it may be a one
my simple minded way, thought they would be usedin 100 event or a one in 150 event. The message we for storingwinter rain so you can drink it in summer,get over to all communities that are in the flood plain but it was also suggested to us in earlier evidence that

is even if you have a whacking great defence do not they would be used for managing river flow. Will
relax because the reality is there will be events that they be used in that way?
will over top even the best protected of defences. We Mr Barker: It depends on the reservoir and where it
cannot simply protect against the one in whatever is. Some reservoirs can be used for a variety of
unexpected event. If you are in the flood plain, you purposes to help overall water management within a
need to have a proper flood plan. You need to know catchment. For example, a reservoir near the head of
what you are going to do with your granny and your a catchment can store winter run oV and can release
hamster and where your insurance policies are. You that water during the summer to maintain flows
need to know how you are going to react and plan to downstream. That flow augmentation can benefit
protect your house and family if you find yourself in not just the ecology of the river but can be used by
that position. Clearly, you take a view about the other people downstream to abstract water as well as
degree of protection you have but even for people the water company that built the reservoir in the first
with defences, if you are in the flood plain, you really place. Then of course there are the recreation and
seriouslymust think about what would happen if the community benefits from the reservoir. Counter to
defences were over topped. Perhaps we can pointMr that is the cost and the impact of a reservoir. There
Mitchell in the direction of our website where there is a careful balancing act in determining whether, in
is an admirable piece that shows exactly what we response to changing or growing demand, a
would like all householders in the flood plain to do. reservoir is the best option in terms of meeting that
Dr King: It is a very important message that you demand.
cannot stop flooding; you can only mitigate against Baroness Young of Old Scone: One of the reasons
it. The question is how you mitigate. that we are portrayed as being anti-reservoir is that

we are pretty keen that some of the other measures
that need to be in place to manage demand are

Q311 Mr Mitchell: I heard you say you were going seriously addressed by the water companies, things
to spend 60 million quid on a new study for the like reduction of their own leakage. We are in a
replacement of the Thames Barrier. That sounds a position where we are seeing the leakage in the
ridiculous amount. What are you going to have? Thames increasing, year on year and the amount of
Gold sluices? water lost from leakage in the Thames could supply
Dr King: £16 million. five million people. We are talking about big

volumes of water that need to be resolved by proper
leakage management. We believe that universal orQ312 Mr Mitchell: Let us move on to reservoirs, in
semi-universal metering of households would help.that case. You seem less keen on reservoirs than
It would help not only to identify where leaks areWater UK which said that reservoirs may well be
happening but it also has a proven track record innecessary.What you say is that it is unlikely that new
reducing demand. Education of the public by theresources will be needed solely to deal with climate water companies and by others in demandchange. “Solely” is the weasel word there. Are we management and all of those need to be tackled as

going to need more reservoirs or are we not? a first option. I know that metering is an unpopular
MrBarker:Wemaywell needmore reservoirs. I was prospect because people believe that it bears down
surprised to see in some of the earlier submissions hard on poorer households, but there are ways in
that there is a view that the Agency is against which smart tariVs can be used that will allow all
reservoirs. Some three years ago, we published a households a basic slug of water and then ramp up
strategy for water resources in England and Wales the costs for what I would call luxury use: watering
that looked 25 years ahead and was based on the your garden or filling your swimming pool or
Foresight scenarios and diVerent socio-economic washing your car. Also, there are models within the
models, to try to understand what might happen to electricity industry for things like the Energy Savings
demand for water within houses, within industry Trust, a Water Savings Trust, which could provide
and within agriculture. Within our strategy, we took money to poor households to capitalise them for
the view that on a twin track approach there is a lot lower water use, newwhite goods that use less water,
that could be done with demand management to low flow shower heads, low flow taps, those sorts of
make better use of water, but nonetheless new water things that would help them reduce their water use
resources developments would almost certainly be and would be a social benefit because it would mean
needed tomeet growing demand.We proposed some that they could reduce their water bills as well. We
1,800 megalitres per day which, in old money, is are keen to look a bit dog in the manger-ish on this
about 400 million gallons a day worth of resource one because it does mean that the first option of a
developments, including a number of new reservoirs reservoir, which is a hugely disruptive thing for local

people and vastly expensive and a nightmare to getand a recommendation that some companies look
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through the planning system—we do not really want propositions to improve the design of buildings in
to see too many of those if we can avoid as many as ways that can be achieved through building
possible by demand management measures. regulation powers, to try and ensure that buildings

reduce the amount of energy and water they use and
take on board other climate change issues, includingQ314 Mr Mitchell: You are therefore saying that
flood riskmanagement as well as issues unconnectedalthough all that is being done you are not in a
with climate change like waste and ability tomanageposition to tell us howmany new reservoirs would be
waste as well as the issue of construction waste.necessary. Are you in a position to tell us?
There are lots of opportunities at the moment inBaroness Young of Old Scone: It is a bit like a game
terms of national, regional and local planning policyof chicken at the moment because we think we are
to build climate change and sustainability in.We arenot quite at the point where we are going to see
in discussion about that. The important thing will becompanies running out of water because they have
the proof of the pudding being in the eating. It is truenot built a reservoir but we are going to get there
to say that we still have to win hearts and minds inquite soon. Their water resource plans which they
terms of some planning authorities, where we findhave submitted as part of the price round are being
that though many of them have improved theircrawled all over by Ian’s people at the moment to
engagement with us on development in the floodjust establish where we really believe a company is
plain, for example, there are still some who, againstbeginning tomake a proper case for further resource
our advice, build houses in the flood plain with thedevelopment and where we do not believe they are.
attendant risks, disruption and lack of insuranceWe will be having pretty robust discussions with the
that that involves.water companies over the next few months on that

precise issue. We think we know where there may
need to be new resource development, either in

Q316 Mr Breed: You have more or less indicatedincreasing reservoirs or one or two new ones, but we
that planning guidance at the moment is not strongwould feel it very unwise to talk about that publicly
enough to ensure that planning authorities do notbecause we do not believe that we yet have water
allow development in potentially risky areas.eYciency measures out of the companies.
Baroness Young of Old Scone: In principle, it is. WeMr Barker: The message for this Committee is that
need to keep the pressure up to make sure that inin terms of what we know and think we know about
practice the new planning policy does deliver that onclimate change, over the timescale which it is sensible
the ground.for water companies to plan, we do not believe that
Dr King: If you are looking specifically at PPG25,climate change in itself will be a driver for a new
the planning guidance that covers development inresource, but it is something the water company
the flood plain, firstly one has to recognise that thatwould need to take account of in its planning for any
was only published in July 2001 although it will benew resources that were necessary to meet demand.
reviewed this year. We have seen an improvement
from local authorities. However, there are a numberQ315Mr Breed: In a macro sense, have you had any
of things we would like to see in terms of thediscussions with the ODPM in respect of their
strengthening. Firstly, the Agency is not a statutoryplanning policy? Do you believe that they
consultee on matters of flood risk and we believe weunderstand and ensure that climate change is a
should be. We are hoping that that will be addressedfactor in determining where they consider new
this year. Secondly, there is a requirement for localdevelopments should be?
authorities to refer back to the Agency where theyBaroness Young of Old Scone: With Defra, we have
are minded to permit development where we object.been talking to the ODPM about planning. We are
That is not always happening, sowewould like to seeat a point where the planning system is changing
stronger reinforcement of that. We also believe thatquite markedly so there is a real opportunity,
with the regional spatial strategies and indeed theparticularly at the level of the new spatial plans, to
local development frameworks there should be aensure that climate change can be built in, both in
requirement there for strategic flood riskthe national guidance given by theODPMand in the

work that is being done at a regional level on spatial assessments.
planning. Our regions are connected with that work
at regional level. There is also new planning

Q317 Mr Breed: What about those sorts ofguidance underway and various draft planning
situations where there is already development, withpolicy statements (PPSs) at the moment have the
local authorities being much more constrainedopportunity of making sure that sustainability and
about where they can build and going on tothe impact of climate change can be built in—things
previously developed land, often known as brownlike PPS1, which is about creating sustainable
field sites? If you have a brown field site which is atcommunities, and PPS11 on regional planning and
risk of flooding, are you going to say that,PPS12 on the local development framework. All of
notwithstanding the need for housing andthese recognise climate change as an issue that needs
everything else, this is an opportunity to use thisto be taken on board in plans. We are also talking to
piece of land which has been previously developedthe ODPM about building regulations where we
for housing but, nevertheless, because it is athave some real opportunities. You may have seen in
potential risk, you are going to say, “No, you cannotthe last week or so the sustainable buildings task

force report which has come out with a number of use it any more.”
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Dr King: No, that is not true. In terms of PPG25, Mr Barker: What you have there is the public
version of the company’s plan, I suspect. Eachthere is a sequential test which enables the developer

or the local authority to work through. There is a company has submitted to the Agency and to Ofwat
its detailed water resources plan andwe are currentlyrequirement under PPG25 to carry out a flood risk

assessment and we would object if no such scrutinising those plans and expect to see in them, as
you suggest, the fact that they have taken account ofassessment was carried out but obviously we would

look at the merits of the case. the impact of climate change on the availability of
their resources. We are currently analysing the plans
to see whether climate change has had an impactQ318 Mr Breed: Even if was previously developed
and, where a company believes it has had aland?
significant impact, we have asked them to carry outDr King: Yes.
additional modelling work. We have yet to establishBaroness Young of Old Scone:There are a number of
whether or not that has been undertaken for thosethings that we would still be pressing for on the
companies where it might be necessary. We will notplanning front. For example, planning authorities
know to what extent companies have heeded ourare still struggling with their role in responding to
advice until we finish that analysis and then we shallclimate change. There was research that the ODPM
report to ministers in July this year with our findingscommissioned a few years ago to look at good
on the companies’ plans. In terms of North Westpractice on local planning authorities’ response to
Water, most of the evidence on climate changeclimate change. We believe that that can be
suggests that the impact in terms of water resourcestransmuted into guidance and issued to planning
availability will be less in the north west of Englandauthorities. It would be very helpful to them. Also,
than in the south east. One would not expect to seewe feel that water security and water supply need to
it as as big an issue for United Utilities as for somecome higher in some of the planning guidance. We
of the southern companies, for example.are seeing, for example, in the new development

zones propositions for housing in areas where we are
really quite anxious about how we are going to be Q320 Chairman: The fact is it is an issue. What
able to provide water to them. The availability of surprised me in this glossy was that there was not
water resource should be a material consideration in even one line of mention to say to the public, the
the planning system which it currently is not. people who pay for their water supplies, that the

company had to take these factors into account,
because part of conditioning people, whether they beQ319 Chairman: Your comments on water supply
taxpayers or customers, is to acquaint them with theneatly take us on to water pricing issues. In
fact that the cost of getting water and disposing ofparagraph 3.4 of your evidence you say, “We expect
waste is going to cost everybody more. I would havecompanies tomake allowance for these in their long-
expected to see something in there.term water resources plans.”2 I had a look at a
Baroness Young of Old Scone: We have twodocument which was sent to me by United Utilities,
processes running alongside each other. One is thea final water and waste water services plan for
water resource plans which are much, much longer2005–10. I expected to find some reference in this
term and therefore we do expect them to takeglossy document to their beginning of plans for
account of climate change. The other is the five yeardealing with climate change. I even looked at your
price settlement, which probably does not quite getown chairman’s comment: “What our stakeholders
them up to the point where there is major spend onsay. The investment water companies will make in
climate change issues.the environment will be more than oVset by the

economic and social benefits that it will bring to
local areas and communities. A better environment Q321 Chairman: If there is to be change in this five
stimulates tourism and economic regeneration year rolling programme, what should it be?
bringing jobs and opportunities to the areas, as well Baroness Young of Old Scone: One of the biggest
as creating a better place to live and work.” issues for United Utilities is water quality rather
Wonderful. No mention of climate change. No than water quantity. It is about bathing beach
mention, in United Utilities arguments for spending quality and shellfish water quality rather than about
all of their customers’ money, of climate change water quantity. I suspect that is why they have soft
whatsoever. Here we have one of the biggest water pedalled it.
companies in the country who seem to have
completely ignored your advice. Are youmonitoring

Q322 Chairman: I am not being unnecessarily hardwhat these companies are doing and, more
but if companies are going to have to deal with theseimportantly, what they are saying to their customers
issues they need to flag it up. What is the advice toto prepare them for the fact that they are going to
water companies about which scenario of climatehave to spend more money on their water and their
change they ought to adopt in working out theirsewage and part of it is to deal with this long term
plans?problem?
Mr Barker: We ask companies to look at the rangeBaroness Young of Old Scone: I think you are being
of scenarios and to consider the implications fora trifle hard on United Utilities but I will leave Ian
their particular business and the way they operateto explain why.
their systems. Then, where they have concern, to do
a more detailed analysis.2 Ev 74
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Q323 Chairman: It is up to them? downpours . . . much more work needs to be done
to quantify the potential problem.” Water UK talksMr Barker: Yes.
about the need for investment in sewers and for
drainage systems in new developments to beQ324Chairman: In terms of getting the right balance
designed with climate change in mind. In terms ofbetween over expenditure, over provision and other
older locations with older systems and design of newmeasures that they could take to deal with the types
systems in new developments, how much work hasof issue we have been discussing, is any advice
been done to predict the problems that we mightforthcoming from you on that?
expect in our urban areas?Mr Barker: The impact of climate change over the
Baroness Young of Old Scone: One of the problems25 year horizon which we ask companies to plan
we have is that there is not really a long term,over is less than the other uncertainties around, not
integrated process of looking at the planning ofleast demand from their customers. We ask
sewerage services that takes account of what is likelycompanies to take account of climate change once
to happen in terms of demand, in terms ofthey have considered demand but the key thing is
development, the climate change issues, the linksthat companies think hard about how they can help
with flood defence which are often quite heavilytheir customers to manage that demand. It is
integrated. Though companies produce a number ofdisappointing that very few companies are putting
plans for their sewerage networks, at the moment,the message over that water is a scarce and
there is not that integrated, longer term look.We arepotentially an increasingly scarce resource and it is
pressing for the water industry to have long termbeholden on all of us to use it wisely. The amount of
plans for sewerage, as they have long term plans foreVort undertaken by companies in engaging their
water. I think that would be a major step forward.customers to help them use water wisely is minimal.
There has been a load of work done in the shorter
term, both by us andwith theODPM, on sustainable

Q325 Chairman: The Minister has now joined us so urban drainage systems and how, in new
he can hear this from you at first hand. What is your development, those systems can bemade sustainable
advice toGovernment and indeed to the regulator as so that we do not create some of the storm overload
to the kind of time period over which companies problems that we have with the drainage system at
should submit their plans? Does the five year period the moment and so that we can also prevent fast
for planning now have to be replaced by a longer one water run oV that contributes to the flooding
or do you need a twin track period: five years for the problem. There are issues with sustainable drainage
continuing sustaining of the existing networks and techniques that we need to resolve, particularly
another time period for some of these longer, big getting a more statutory basis for sustainable
ticket items? drainage in both planning and building regulations,
Baroness Young of Old Scone: We ask water and also getting clarity about who is going to
companies to look further forward than five years maintain and manage sustainable drainage systems
for the water resource issues because things like for the future. You see these nice little ponds in
creating new resources are much longer term issues. developments which look lovely for the first couple
Wewould ideally also like to see a lengthening of the of years but after a few dead dogs and a pram have
period for the setting of water prices. Apart from ended up in them and a kid has nearly drowned they
anything, it is a horrendous process that causes a begin to silt up and become polluted. The big
huge amount of heat and steam and the less often we question is whose job is it to maintain them. That is
need to do it the better. Apart from that, the ability an issue we need to resolve.
of the companies to plan their businesses sensibly Dr King: Flood risk in a built up area can only really
against a five year time horizon is not high. There are be managed eVectively if there is a clear
lots of reasons why stretching that period would be understanding of the overall drainage. At the
useful. We also have to think about the Water moment, there is no comprehensive information
FrameworkDirective and how that fits in. It is going available and therefore the integrated approach that
to have a kind of six plus six timescale so that we Barbara has just described is what we need. If we
have really a 12 year time cycle on things like looking have that integrated, holistic view, there is a much
at abstractions and reviewing abstractions and bigger opportunity for us to tackle the source and
consents. There are lots of reasons why we would that is about using the sustainable urban drainage.
want, as soon as we are out of the mire of this price The other element is the design standard. Currently,
round which we are not yet, to talk to the economic the design standard for sewage is one in 30 years and
regulator and to government about trying to get a that may need to be factored in as we move forward.
process that would last a bit longer. Baroness Young of Old Scone: There has been some

very useful joint work done between us, the ODPM
Q326 Mr Lepper: Can we look at urban and sewer and Defra and a number of others, including Water
flooding? I am worried. I represent a constituency, UK and the Local Government Association, which
the centre of which is largely Georgian and we hope will result in guidance to both developers
Victorian. It has old sewers. It is Brighton. It has a and local authorities on sustainable drainage. That
problem on the edge of town as well with run oV will be coming out shortly.
from the Downs. The Foresight project says,
“Towns and cities will be subject to localised Q327 Mr Lepper: You have answered my next
flooding caused by the sewer and drainage systems question. Is that joint work going on between the

two Government departments and yourselves?being overwhelmed by sudden localised
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Baroness Young of Old Scone: Yes, and it also Dr King: When we are progressing flood defence
schemes, we have overlaid the flood defence schemeincludes the Department of Transport because quite

a lot of the drainage run oV issues that we have, both on the requirements in terms of drainage, and we
have progressed them in parallel so we have a morein quality and quantity, come from road

development. cost eVective solution both to the Agency and water
companies. For example, in areas like Shrewsbury
and Bewdley where we have recently put in multiQ328 Mr Lepper: It is not one of these situations, is
million pound defence schemes, at the same time theit, where lack of clarity about which is the lead
flooding from sewers and drains was tackled. Bothdepartment in Government is likely to cause us
of those were progressed together.problems? There is genuine cooperation and

coordination over this?
Baroness Young of Old Scone: At national level we Q331 Alan Simpson:Have you done anything where
are all talking. At local level, there still remains the you are talking just about the urban flooding as a
unresolved problem of how you get someone to result of an overwhelming of the current drainage
adopt them as part of the development proposal. and sewer capacity?

Baroness Young of Old Scone: As part of the price
round, there is a significant slab of investment beingQ329 Alan Simpson: For the areas which are
proposed by water companies to reduce the risk ofcurrently overwhelmed by flash flooding, are we not
sewer flooding, which is diVerent from surface watertalking aboutmanagement of newdamdevelopment
flooding, because of the amenity issue associatedcompared to what we do with existing drainage
with it. It is not driven necessarily by a Europeansystems? I can understand that water companies find
driver but quite frankly it is a pretty nasty thing tonew dams much more sexy than new drains. Given
happen. We were in agreement with the waterthat we are talking about big figures either way, have
companies that that ought to be a priority. In termsyou done any evaluative work on, for instance, the
of strategic, integrated planning of drainageenvironmental gain out of the per pound or per
generally, we do need these longer termplans that wemillion or billion investment in new drains versus
believe the water companies should be asked tonew dams? Have you looked at whether we have any
provide in the future.real choices in the immediate term other than to

engage in the re-engineering of our drainage systems
and have you factored in anything along the lines of Q332 Joan Ruddock: My concern as a London MP
the over-engineering which are the benefits we have is with the situation we have in London which seems
inherited from the original plans for the drainage to me to have all the worst elements of all the things
systems most of us currently rely on? that are flagged up in this evidence. I was
Baroness Young of Old Scone: I am sure David will particularly concerned by what you said about
want to talk about sewers and flooding but all of the ThamesWater leakages increasing because when we
schemes that are proposed for the next environment heard evidence it was that water companies were
and improvement programme under the water price pretty much at the end of the road in terms of
round have to stand up to rigorous assessment on addressing leakage. That is why there had to be
whether they are value for money and whether they consideration for reservoirs. There was no sense that
will deliver the environmental outcomes that they that did not hold for London as well. Clearly, with
are proposing to. It is quite diYcult to make a our Victorian drains, we also have the immense
judgment between investment in issues that are problem of inadequacies of the sewers and we have
about water supply versus issues that are about seen sewer flooding in London quite recently. Given
sewerage, water quality and avoidance of flooding, that a population the size of the city of SheYeld is, in
because they are dealing with diVerent issues. Each the foreseeable future, to join this capital city, I am
company has to make a judgment about what it particularly exercised. We are at the end of our
needs to deliver as part of this plan in order to fulfil evidence session but is Thames Water unique in
some of the statutory requirements coming from having this increase and what are the excuses that
Europe and the UK. To give you a feel for it, on the they are making?
latest look at water companies’ plans, we are talking Baroness Young of Old Scone: Thames certainly has
about probably more being spent on things like the biggest issue at the moment. We are very
sewer flooding, sewer quality and sewer disappointed that we are seeing an increase. Indeed,
maintenance than being spent on water supply in their proposals for the next price round there is a
security. It is a big issue because it does have major planned increase in leakage. They have a
impacts on the delivery of some of the European particularly diYcult problem in that they have a long
directives in terms of water quality. history of water mains that are very old. London

clay is particularly unforgiving and drought makes
it shrink and mains crack. I believe—and I knowQ330 Alan Simpson:When you say “more”, can you

give us some sort of proportionate idea? that theMinister is also exercised—that Thames did
not get its act together soon enough. It is nowBaroness Young of Old Scone: I would hesitate to do

that because we have only just literally seen, about beginning to grip the problem but that will mean
that there needs to be substantial investment in pipeten days ago, the water company plans and at the

moment they raise more questions than they answer. replacement. We believe they could also do more in
terms of getting onto leaks faster. They are not bestI am nervous about quoting figures in case they get

stuck in concrete. in class by any means in tracking down leaks
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quickly. We know that they have a diYcult are very keen to press them as hard as we possibly
can to get their act together evenmore than they are.circumstance where trying to dig up the roads in

London is a diYcult issue but there are other water They are making progress but they need to make a
lot more.companies providing services in London—Three

Valleys, for example—who also are subject to the Chairman: It will be very interesting when their
glossy arrives to see what they say in the light ofsame constraints and who, quite frankly, have a

better performance level. I am a Thames Water those challenges. Can I thank you all very much
indeed for your contribution? If there is anythingcustomer, as many MPs will be during the week.

Every time I get a water bill that has written in bold that occurs to you that you think the Committee
should have your views amplified upon, as always,letters across the top “the cheapest water in Britain”

I take exception to it because I think the legacy of we are very happy to receive further written
submissions before our report is produced. Thankunder-investment in Thames is unacceptable. We
you very much.

Memorandum submitted by the Department for Environment, Food And Rural AVairs

CLIMATE CHANGE AND WATER SECURITY

1. Introduction

1.1 The Department for Environment Food and Rural AVairs (Defra) was set up in June 2001 to drive
forward the Government’s aim for sustainable development. This memorandum outlines howGovernment
policy takes account of the possible implications of climate change on water issues, such as water resources,
flooding, agriculture and biodiversity.

1.2 The Earth’s climate is changing. Global atmospheric temperatures have risen by about 0.6)C over the
last century, and the last decade appears to have been the warmest in the last millennium. The UK’s climate
has followed the global trend. Central England temperatures have risen by almost 1)C over the last century.

1.3 As global greenhouse gas emissions continue to increase throughout the 21st century, the Third
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) also suggests that global
temperatures will rise by between 1.4 to 5.8)C, and global mean sea levels by 9 to 88 cm, by 2100.

1.4 Defra funded the development of climate change scenarios for the UK, based on climate modelling
carried out by the Hadley Centre for Climate Prediction and Research (part of the Met OYce). These
scenarios (referred to hereafter as UKCIP02 scenarios) were produced in 2002; they suggest:

— Average annual temperatures across the UK may rise by between 2)and 3.5)C by the 2080s.

— High summer temperatures will become more frequent and very cold winters will become
increasingly rare.

— Winters will also become wetter and summers may become drier across all of the UK.

— Heavy winter precipitation will becomemore frequent, while the amount of snow could decline by
60–90% by the 2080s.

— Extreme high water levels, which currently have a 2% annual probability of occurring, could
become 10 to 20 times more frequent at some east coast locations by the 2080s.

1.5 Through the UK Climate Impacts Programme (UKCIP), we are also building a picture of what
climate change means for the UK. Some key impacts relating to water policies could include:

— Increased flooding risk inmany lowland areas, due tomore frequent river flooding andmore severe
storm surges.

— Increased occurrence of low flow and worsening water quality in UK rivers due to lower summer
rainfall coupled with warm temperatures.

— Greater challenges for water supply due to increased water demand and more frequent droughts.

— Greater climate risks for UK businesses (including the insurance industry) due to increased
weather variability, with the possibility of transport disruption and damage to buildings; warmer,
drier and sunnier summers could benefit domestic summer tourism.

2. Whether Existing Water Supplies are Adequate, and what Additional Sources of Water might

be Needed

2.1 The Government’s approach to management of water resources is predicated on the “twin track”
approach of managing demand and developing sustainable resources where needed.
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Management of water resources by the Environment Agency

2.2 The Environment Agency is the statutory body with a duty to manage water resources in England
and Wales. The principal mechanism for achieving sustainable management and development of water
resources is through the Agency’s system of abstraction licensing.

2.3 The Environment Agency’s Catchment Management Abstraction Strategies (CAMS) are a
mechanism to ensure a sustainable balance, at the catchment level, between the needs of abstractors and the
environment. CAMS are reviewed and revised every six years. This allows them to consider the eVects of
climate change as further information becomes available. The extension of time-limiting tomore abstraction
licences allows the Agency to make adjustments to ensure that the right balance is struck to both protect
the environment and provide suYcient water for human use.

Environment Agency and water industry forward planning

2.4 The Environment Agency has national and regional water resource strategies that set out the
pressures onwater resources over the next 25 years and how theAgencywill manage them.Water companies
have 25 year water resource plans which complement the Agency strategies and describe how the companies
aim to achieve a sustainable supply-demand balance for the public water supply. The plans and strategies
will develop over time as the implications of climate change become clearer and may include
recommendations for development of new resources, such as reservoirs, as necessary.

Impacts of climate change on the availability of water resources for the public supply

2.5 The water industry has sponsored work to link the eVects of climate change on water resources. The
Tyndall Centre has developed a procedure1 to allow strategic assessments of the eVects of climate change
on river flows and groundwater recharge to be made (using UKCIP02 scenarios).

2.6 The 2004 Periodic Review of water prices is underway. As part of the review, water companies decide
how they will meet their legal obligations to supply water over the next five years and design schemes to
deliver their services in ways that are acceptable to the environmental and economic regulators. The
Environment Agency has advised water companies to use the Tyndall Centre research outputs to estimate
the eVects of climate change on their water resources in their plans. Ministers expect water company plans
to consider the impact of climate change and to put forward imaginative and flexible solutions that help to
cope with the full range of climate scenarios that may occur.

Impacts of Climate Change on demand for water

2.7 The Government sponsored the Climate Change Demand for Water project (CCDeW)2 which
evaluated the impact of climate change on the demand for water in England and Wales. It concluded that
domestic demand for water, usingmedium to high climate change scenarios, would rise slowly by up to 1.8%
in the 2020s and by up to 3.7% by 2050. Climate change impacts on industry were found to be greater, with
demand rising up to 2.8% in the 2020s and up to 6.1% by 2050. The study concluded that regional changes in
demand brought about by climate change vary from 1.3% in the North West to 3.9% in the Anglian region.

2.8 Some water companies have identified steep rises in household demand, especially those in areas of
housing pressure, as a driver for additional water resource development in their draft water resource plans.
So although the demand for water aVected by climate change is envisaged modestly to increase nationally
in the short term, the combination of regional eVects and large scale housebuilding is expected to have a
significant eVect in the south and east of England where water resources are already under greatest pressure.

Demand management initiatives

2.9 The Government expects demandmanagement measures to play a full role in achieving a sustainable
balance between supply and demand for water. The scale of new resources necessary tomeet future demand,
including that from new housing development, will be influenced by the extent of advances in water
conservation. Significant gains in leakage reduction have been made since 1997, and there is now general
scope for further improvements. Further potential for water savings exist in new and existing buildings, for
example through increased metering of households and use of tariVs to encourage sensible water use, as well
as greater uptake of more water eYcient fittings and appliances. By adopting demand management and
water eYciency measures, both the water industry and its customers are able to moderate the demand on
existing water resources and lessen the need for additional water resources. Demand management is
especially eVective at reducing peaks in demand such as those generated by hotter, drier summers.

1 “EVect of Climate Change on River Flows and Groundwater Recharge: UKCIP02 Scenarios” for UKWater Industry Research
Ltd (2002).

2 “CCDeW: Climate Change and Demand for Water” February 2003, available from www.defra.gov.uk
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2.10 TheOYce of the Deputy PrimeMinister (ODPM) has overall responsibility for the planning system.
Accordingly, the ODPMhas submitted a separateMemorandum to the Committee which includes a section
on sustainable communities, climate change and water security. Defra actively participates in ODPM’s
reviews of its planning policy guidance.

2.11 Defra is involved in a number of initiatives to reduce the demand for water. These range from sector-
specific programmes such as Envirowise, to influencing customer behaviour, to setting minimum standards
for water eYciency through regulation.

2.12 The Enhanced Capital Allowance scheme for water also promotes more sustainable water use by
oVering tax relief to businesses investing in certain water eYcient technologies3.

3. What will be the Impact on Resource Management (and Particularly the Need for Changes in

Irrigation and Water Conservation for Agriculture)

Evaluating the eVect of climate change on agriculture

3.1 Over the past 15 years a considerable amount of research has been funded, through bothMAFF and
Defra, on Climate Impacts onAgriculture—including eVects on crop yields. A summary of the research was
published in February 2000 entitled: “Climate Change and Agriculture in the United Kingdom.”4

3.2 Research is continuing and further information is available on both the Farming and Science pages
of the Defra website.

3.3 Recent studies include:

— An evaluation of regional impacts of climate change, through an integrated methodology, on the
agriculture, hydrology, biodiversity, and coastal sectors. The project is now in its second phase and
will deliver a software tool for analysing the impact of potential adaptation strategies.

— An assessment by an independent contractor to evaluate current understanding of climate change
within the agricultural industry and raise awareness of potential problems so that the industry can
plan for and respond to its eVects.

— An assessment of drought risks for UK crops using UKCIP02 scenarios.

3.4 Overall, research shows that in the short to medium term, agriculture has the ability to adapt to a
changing climate, although adaptation is more diYcult in response to extreme weather events. The
publication, later this year, of an independent review of Defra’s Sustainable Agriculture Unit’s Climate
Change Impacts and Adaptations research programme is expected to inform strategy for commissioning
further research and transfer of information to stakeholders. This will complement initiatives outlined in
the Department’s Sustainable Farming and Food Strategy including ways which are designed to reduce
agricultural greenhouse gas emissions.

Impact of climate change on water resources and irrigation

3.5 As set out in paragraph 1.5, the eVect of climate change in the long term is likely to place more stress
on water resources.

3.6 According to the CCDeW study, climate change could aVect irrigation water use via changes in plant
physiology, altered soil water balances, cropping mixes, cropping patterns, and change in demand for
diVerent foods. The study indicates that by the 2020s, central England will experience conditions similar to
those currently typical of eastern England, and by the 2050s eastern, southern and central England will have
irrigation needs higher than those currently experienced anywhere in England.

Demand options to reduce the environmental impact of agriculture on water resources

3.7 With increasing pressures on water resources in the future it is important that more sustainable water
use patterns are adopted. Peak demands for irrigation coincide with the season when there is least water
available for abstraction and are likely to have detrimental impacts on the water environment, habitats, etc.
These impacts can be mitigated by, for example, employing more water eYcient irrigation systems or
utilising alternative sources of water.

3.8 There is significant scope for improving water conservation in agriculture through the use of more
eYcient technologies and good management practices, such as monitoring and managing water use, good
maintenance of equipment and identifying and repairing leaks. In water stressed regions in the UK,
installation of a winter storage reservoir can ease the need to abstract water from existing sources for

3 Enhanced Capital Allowances are available on products listed on the Water Technology List, for businesses that pay
Corporation Tax.

4 Available from the Defra website, www.defra.gov.uk
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irrigation during the critical summer months. For certain regions of England, Defra may be able to provide
funding under the Rural Enterprise Scheme5 towards the construction of winter storage reservoirs. The
Enhanced Capital Allowance scheme will also have some applicability.

4. The Implications for Flood Management, Investment in Mitigation Measures, and for Wider

Policy such as Planning

4.1 It has been recognised for many years that climate change will have a significant impact on flooding
and coastal erosion. The primary drivers of changes in flood and erosion risk will be changes in normal and
extreme sea levels and coastal storms; changes in precipitation and temperature will also aVect river
flooding, other natural and man-made drainage systems and coastal land stability.

4.2 There may be some regional diVerences, with the south and east coasts more vulnerable to sea level
change (due to long term land movements) and the north and west possibly more vulnerable to increased
precipitation, though there is great uncertainty attached to these forecasts. A precautionary approach to the
potential impact on flood and coastal erosion management is taken into account in current guidance for
strategic planning and scheme appraisal and funding. This guidance is kept under review as further research
findings emerge.

4.3 The Foresight study of flood and coastal defence (DTI 20046) has suggested that with maintenance
of current flood and coastal erosion management infrastructure, the total risk in economic terms could
increase 2 to 20 fold, across a broad range of future climate and socio-economic scenarios. This is largely
due to the increased frequency of extreme events and the increases in development and wealth in risk areas.
The changes in economic risk would be reflected in changes in exposure for people and the natural
environment. Key issues for control of this risk in the future are the way in which flood management
infrastructure is maintained and developed recognising that the areas most at risk in the future are those
that already depend on defences today.

4.4 It is recognised that future defence management will involve some diYcult decisions and that it will
not be physically possible, or desirable, tomaintain all current defences. A rational basis for decisionmaking
is encouraged through strategic approaches which balance natural processes, the needs of present and future
generations and pressures on the natural environment. Current guidance for all new ShorelineManagement
Plans andCatchment FloodManagement Plans is that they should take specific account of potential climate
change over the next 50 to 100 years.

4.5 The potential for increased frequency of intense rainfall events could put particular pressures on
urban drainage systems. Thismay result inmore surface water drainage problems and sewer flooding events.
Changes in rainfall patterns may also aVect the frequency of groundwater emergence, which can also lead
to flooding. There may be a need for integrated, longer-term planning of both urban drainage and
groundwater with wider river and coastal flood risks which takes the potential impacts of climate change
into account.

4.6 Defra is currently leading work to update the 1993 Strategy for Flood and Coastal Defence with a
new Strategy for Flood and Coastal Erosion Risk Management. This aims to fully embed sustainable
development in flood and coastal erosion risk management policy in the context of future drivers, including
climate change.

Flood and Development Planning Issues

4.7 Other policy areas, such as development planning will also have a significant role in flood
management. As described in paragraph 2.10, the ODPMMemorandum to the Committee also includes a
section on the relationship between planning, flood management and climate change. The current planning
guidance on flood management—PPG25 Development and Flood Risk—will be reviewed later this year.
Defra will take an active part in that review.

5. Ways in Which the Impact of Changes in Water Availability on Biodiversity can be Minimised

EVects of climate change on biodiversity

5.1 Research studies have shown that climate change is likely to have a major impact upon biodiversity
in England. Some species will be aVected directly as climatic conditions within their current distributions
become less suitable. This may lead to the local extinction of vulnerable species. Some habitats and their
associated species will be aVected by changes to the hydrological cycle, especially increases in summer
drought in south east England. Coastal habitats will tend to migrate landward, or be lost as a result of being

5 The Rural Enterprise Scheme (RES) is one of ten schemes which form part of the England Rural Development Programme.
The scheme provides targeted assistance to projects that support the development of more sustainable, diversified and
enterprising rural economies and communities.

6 OYce of Science and Technology (2004), Foresight Flood and Coastal Defence Project: Future Flooding Executive Summary
found at: www.foresight.gov.uk.
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“squeezed” against hard coastal defences, through rising sea levels and increased storm frequency and
intensity. An increase in the frequency and intensity of flooding may also have an adverse eVect on
biodiversity on fresh water sites.

5.2 Climate change will also have indirect eVects on biodiversity through, for example, changes in land
use, demand for water, and patterns of recreational activity. In addition, conditions may become more
favourable for the spread of invasive non-native species. Such indirect eVects need not necessarily all be
negative. For example, floodplain and coastal management can provide opportunities to restore and re-
create wetland habitats. Actions to reduce carbon dioxide emissions by improving carbon storage in
vegetation and soils, can also provide opportunities to enhance wetland ecosystems such as peatlands.

Action against damaging water abstraction

5.3 The Environment Agency is engaged in its Restoring Sustainable Abstraction programme, which
examines the impacts of licensed abstractions on the environment. This will lead the Agency to take action
against damaging abstractions, where necessary, in order to protect the flora and fauna dependent upon
rivers and wetlands. Action taken now to achieve sustainable abstraction will lay the groundwork against
future pressures resulting from climate change.

Minimising eVects of climate change on biodiversity

5.4 There is much uncertainty about future climates so our response has to be to maximise the adaptive
capacity of the predominantly semi-natural ecosystems in England and to avoid setting ourselves impossible
tasks in trying to maintain current or restore pre-existing patterns of biodiversity. The UK has called for
greater recognition of the mobility of species and habitats as a consequence of climate change and for this
to be taken into account in amendments to the EC Habitats Directive.

5.5 All our objectives for 20 or 50 years hence should take account of the likelihood of significant climate
change. In helping biodiversity to flourish now, we are also improving its ability to cope with future
pressures. In promoting policies which regard biodiversity as a component of a larger ecosystem, operating
across whole landscapes or seas, we are better able to manage change in those ecosystems to sustain
biodiversity.

5.6 As our knowledge of the likely impacts of climate change improves, through continued research and
monitoring, we will need to adjust our management strategies and target actions where they will be most
eVective in enabling vulnerable species to survive or to disperse to and colonise new areas whilst maximising
the benefits for biodiversity of other adaptation and mitigation measures.

5.7 TheUKBiodiversity Action Plan (BAP) and the EnglandBiodiversity Strategy provide the necessary
policy framework to adapt to the long-term implications of climate change. It will be an important factor
in the continuing management of priority species and habitats and in the planning of actions to conserve
them. The BAP and the Strategy also provide systematic frameworks of reporting and monitoring, which
can be used to steer adaptation to climate change over the coming decades; indicators published as part of
Measuring Progress: baseline assessment7 include: Changes in abundance of climate sensitive species at
Environmental Change Network sites in England.

6. Conclusions

— Climate change is expected to have an impact onwater resources, flooding, on agricultural demand
for water and biodiversity over the longer term in England.

— The Environment Agency will continue to manage water resources and ensure that climate change
implications are built into water resource forward planning that encapsulates the twin track
approach.

— In the future the EnvironmentAgencywill use CAMs to re-allocate water resources, and its powers
to take action against damaging abstraction where necessary.

— Demandmanagement measures need to play a full role in achieving a sustainable balance between
supply and demand for water.

— A review of Sustainable Agriculture Unit’s “Climate Change Impacts and Adaptations Research
Programme” will be published later this year, to inform the agricultural research strategy.

— Defra is currently leading work to update the 1993 Strategy for Flood and Coastal Defence with
a new Strategy for Flood and Coastal Erosion Risk Management.

— The UK Biodiversity Action Plan and the England Biodiversity Strategy provide a policy
framework to adapt to the long-term implications of climate change.

Department for Environment, Food and Rural AVairs

April 2004

7 Available from www.defra.gov.uk/wildlife-countryside/ewd/biostrat/index.htm
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Witnesses:Mr Elliot Morley, a Member of the House, Minister for Environment and Agri-Environment,
Department for Environment, Food and Rural AVairs, and Mr Richard Bird, Director, Defra, examined.

Chairman:Minister, you are most welcome. You are very concerned about. As far as flood risk is
concerned there does have to be carefulan old friend of the Committee and I am sure we will

enjoy our exchangeswith you.You are accompanied consideration by the planning authorities in relation
to where new development goes. They are obliged toby Mr Richard Bird who I gather regales in the title

of Director, Water, of Defra, which has a Canute- take into account flood risk under PPG25 and I
understand, looking at some of the reports aroundlike quality to it. I am sure if you could do what

Canute could not do on behalf of your department the country, that there has been quite a big change
in terms of the influence of the Environment Agencyit would be a lot cheaper than some of the things that

we may want to talk to you about. Minister, given which it is proposed should be a statutory consultee,
and planners are very reluctant these days to gothat you are the man who carries the label of the

Minister for Floods, I wonder whether Defra has a against the advice of the Environment Agency,
particularly going back to the 2000 floods, becauselong term investment plan in rather bigger waders

than you are used to, to enable you to continue to go that demonstrated that over the dry period of the
eighties and nineties there was quite a lot ofout and deal with these matters. Before you respond

to that let me ask David Lepper if he would be kind inappropriate development. However, it remains the
case that a lot of our urban areas are on flood plains.enough to commence our more serious inquiry.
Significant areas of London itself are on a flood
plain, generally protected to over a 1-in-1,000 year

Q333Mr Lepper: I thought that was a serious point, standard. To go back to the Thames Gateway, that
Chairman. I am interested in the relationship area is defended to a very high standard. It is a 1-in-
between Defra and ODPM especially. Defra’s 1,000 year standard although it will of course in due
written submission to us talks about the impact of course need to be upgraded and maintained in the
current developments and climate change on flood normal way. That includes the Thames Barrier. That
risk and water availability, particularly in areas of part of those defences defends London now. You
large scale house building in the south east.1 have existing defences, so therefore the development
Obviously, we have discussed this a bit with Barbara behind it is behind defences that will always have to
Young and her colleagues earlier this afternoon. be maintained because they are providing an
What is the rationale for allowing that large scale important role in terms of London’s overall defence.
house building in areas where there is already You will have to design in such things as green
pressure on water resources, where the flood risk is spaces. ODPM has made an announcement on its
high? We heard some comment from Baroness green space policy in terms of new development.
Young earlier about the Environment Agency’s You could use green spaces as buVer zones in
anxieties about getting the supply to some new relation to flood management, water management,
developments.What is the view of Defra about that? sustainable drainage. These can be designed in from
What conversations take place at a very early stage the very beginning, particularly in new
with ODPM before they make announcements developments, which of course these will be. I also
about these developments? think there are opportunities in new developments
Mr Morley: Can I start by saying that it is always to design in from the very beginning water eYciency
nice to come before the committee and follow these measures in terms of the houses, rain catchment
inquiries. I think it is a very relevant inquiry at this systems, for example, which is a very low-cost issue.
time that you are looking at, Chairman. Of course, There are various standards that you can put in
it is a cross-cutting Government issue and you are ranging from very sophisticated separate grey water
quite right that there has to be involvement with systems in houses to more simple ones, but even the
Defra, withODPMand indeed other departments at simplest systemswill probably give you a 25% saving
a very early stage. That is being done. Water in average water consumption, and of course it is to
companies of course do have 25-year plans in the benefit of the people who have the houses,
relation to forecasting due to changes in water whether they are tenants or home owners. There is a
consumption, and of course we make sure through great deal of cross-government working in strategy,
Defra that they follow that, through the oYces of the planning and the various standards which are
regulators. The regulator has a responsibility for this being applied.
as well. If you take the example of the Thames
Gateway, which is very pertinent to London, there is

Q334 Mr Lepper: PPG25, which you havea special Cabinet Committee, MISC 22, which
mentioned, is being reviewed later this year?contains representatives of all Government
Mr Morley: Yes.departments, including Defra, where there has been

a lot of discussion about development (which we are
very interested in) in relation to sustainability. There Q335 Mr Lepper: Are the sorts of things you have

just been listing for us likely to come up in thathas also been a joint group looking at better building
review? What would Defra like to see happening toregulations in which Defra has been involved. Their
PPG25 or its successor?report came out on Monday and the Government
MrMorley: In terms of PPG25, we think that it doeswill respond to that in due course. It was a very good
contain a lot of the main elements that we want toreport, very helpful in terms of building standards,
see, not least that if you have development on floodwater use, energy use, the kinds of issues that we are
plains then there should be an obligation on the
developer to contribute towards measures for flood1 Ev 89
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alleviation. That must take into account existing Q339 Chairman: We had in our previous evidence
the Environment Agency saying that Foresightcommunities because you can put measures in one

place that can have an impact on another. The other might be understating the situation by, in worst case
flooding scenarios, up to 20%. Foresight was said tothing we would like to see is that again in terms of

building standards and house design there are some be “a dry scenario”.
fairly simple resilience measures that could be built Mr Morley: Blimey. If that is the case I am even
in from the very beginning which do not add more worried than I was when I read the report.
particularly to the cost but would help a great deal Foresight has four scenarios and all but one are
should a house suVer flooding in terms of its design, pretty worst case scenarios. Of course, there is a lot
its floors, the nature of its plaster and so on. That is of variability in terms of global growth, action taken
something which has been flagged up by the Better on reducing the greenhouse gases, growth in the
Building Regulation Task Group and that is economy. Generally speaking there is a link between
something we would also like to see. growth and flood risk. It is inevitable that we will

have continued growth, although I do think—and I
am going oV the issue a bit—that the time has comeQ336Mr Lepper: Is there not a danger that the drive
to try and evaluate what wemean by growth and notto get a lot more houses built quickly is going to
look at it strictly in economic terms.We have to lookoverwhelm the perhaps rather slower process of
at quality of life and sustainable issues in terms ofconsideration of some of these issues?
growth, although this is just a personal thought. IMr Morley: I hope not. I think that there is a lot of
think we will continue to have growth and thereforeinterest in the idea of some of these new estates
we will continue to have increased flood risk, and wewhich are being built, which are not quite the new
will continue to have increased pressure on ourtown movements that followed post-war
water resources.development but do have similarities. I think myself

that there is a real opportunity here, Chairman, to
design in from the very beginning some really high Q340 Chairman: Can we come back to the question
standards of sustainable living in terms of the whole I asked because I want to know in the nicest sense
liveability of the housing estates and the design of what underpins the Defra policy stance on these
their houses in relation to consumption. I feel quite matters. Does Defra support and back the Foresight
enthusiastic about the opportunities that that approach and, if so, which of the four scenarios that
presents. I think we should approach that in two are painted is the one if you like that underpins your
ways. One is that we will have to raise building policy stance as a department?
standards, and that includes the planning process, MrMorley:Wedid back the Foresight approach. In
but that will inevitably be to a certain level, although terms of the policy scenarios it is diYcult to say but
I am confident that it will be a lot higher than it is at they will not be exactly as they are predicted in
the present time, but I would like to do better than relation to Foresight but what I was trying to say,
that. I would also like to encourage developers to use Chairman, is that we do think that the scenario will
imaginative design. I have seen houses on, for be continued economic growth and increased flood
example, the BedZed Project, which is in London, risk.
which are designed to have zero emissions, very low
energy, very high eYciency in relation to water use.
We could have some developments like that which Q341 Chairman: Can I pin you down a little more
go beyond theminimumand they are something that here because you have got two scenarios, world
we want to encourage developers to do. markets and national enterprise, which are big

expense, and you have got local stewardship and
global sustainability which are much cheaper.Q337 Chairman: That is great. Everybody looks at
Mr Morley: Yes.the new but there is an awful lot of existing. What is

your message about the existing properties in the
context of the questions that Mr Lepper has been Q342 Chairman: I was interested to know which of
asking? the four you support. Are you at the top end? Are
Mr Morley: Within existing properties there is a you are a world market/national enterprise man?range of water eYciency devices that can be retro-

Mr Morley: We have to plan on the basis of thefitted that will give water saving, and of course there
world market/national enterprise one because, ofare still a lot of properties which are not on water
course, the local stewardship one is a best casemeters which could go on water meters, so there is
scenario and I think it would be unwise to plan forstill an awful lot that could be done in reducingwater
the best case. It is probably better to plan for theconsumption generally, not just in the domestic
worst case.sector but also in industry and agriculture.

Q343 Chairman:Are you in any way sensing that theQ338Chairman:Which of themany scenarios which
Treasury, given the big bucks that we are going to becurrently are around that underpin the predictions
talking about later, have a better case scenario upfor climate change and the impact that is going to
their sleeves that they have commissioned work onhave on water and sewerage do you believe in?
to say, “Ah, no, no, it is not going to be as bad asMrMorley: In terms of the scenarios that feature in
this”? Is Government as a whole signed up to thethe Foresight Programme—is that what you are

referring to? David King view of the world?
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Mr Morley: The Government as a whole is signed going to be very diYcult to knowwhat you are going
to do about places like that where you already haveup. That is not the only long term projection that we

have done. We have also had independent studies a problem, assuming from what you have just said
that things are going to getworse.What are we goinglike the Halcrow Study, for example. I think there

was a further one as well and I might ask Richard to to do about the existing ones?
Mr Morley: There will be continued investment incomment on that. What I might say, Chairman, and

I know that you were formerly involved in the flood defence, and of course Hereford is assessed in
the national scheme in the normal way by theTreasury yourself, is that in relation to our flood

defence spending in this country, while it is not the Regional Flood Defence Committee. Hereford also
has a complication of, if mymemory servesme right,only bid that we make which is so well backed up by

academic research and cost benefit analysis, it is one an application for a big supermarket near there. As
part of that application there is a very largeof the best that we have, so in relation to our forward

bidding in our spending programmes I can honestly contribution from the developer to the flood
defences which while it will not alter its economicsay that we can demonstrate in great detail the cost

benefit analysis of the public spending in terms of scoring, so it might make the flood defences more
likely by the contribution from that development. Iflood defence and in terms of the benefits you get

back to the economy, which are considerable. I know that that discussion is still under way and I do
have a lot of sympathy with Hereford. It is not anwonder if you want to mention some of the other

studies, Richard. issue of the provision. It is the issue of where it is in
the list and the whole idea of the scoring system is toMr Bird: Perhaps the key point to stress is that both

the UK Climate Impact Programme and Foresight have a priority system so that the peoplemost at risk,
the maximum numbers of properties at risk, are theare giving us a wide range of projections and I do not

think in a sense that they are asking for a choice to be ones at the top of the list.
made but for policies to recognise that things could
develop in a particular way. As the Minister says, in Q346 Mr Wiggin:What is going on there is quite an
terms of the precautionary approach it is always interesting example because what you could be
necessary to bear in mind an almost worst case suggesting, and I just want to clarify this, is that
scenario. That does not necessarily mean that we are areas where perhaps they use their own planning
choosing to go in that direction. That is not a choice procedures to improve their flood defences are then
that either Foresight or the UK Climate Impact more likely to get Government support. Is that right
Programmewould be asking us tomake at this stage. or are you saying that we should all use the planning
Mr Morley: That is right, and it is long term process to do our own bit?
planning and in our long term strategies we are MrMorley: It is part of the process which is outlined
reviewing our flood and coastal strategy this year in PPG25. I do not know the pros and cons of this
and that will be out for consultation towards the end particular supermarket application. That quite
of the year. We can, of course, make adjustments in properly is a matter for local planners, so I cannot
the light of circumstances. I very much hope that the comment on it. All I do know is that as part of it
world community will get to grips with climate. That there is the oVer of a substantial contribution
will aVect the scenarios, of course. towards the overall flood defence scheme. The

current flood defence scheme with its costs assessed
against the number of properties defended has aQ344 Joan Ruddock: I want to point out in relation

to the Chairman’s question that the Environment fairly low score at the present time. If you have a
large financial contribution then it will obviouslyAgency were not suggesting that they had a problem

with any of the scenarios in Foresight per se in terms alter the score because the cost benefit analysis
changes.of comparing global development to growth and all

the rest of it. They were suggesting that it might be Chairman: I thought you were going to tell us that
the supermarket has applied for gondola parking.the case that there would be higher precipitation

rates than are included in any of the scenarios and
that clearly, in relation to this inquiry and your Q347 Mr Lazarowicz: How do you envisage taking
department’s planning for the future, has even more account of the Foresight projections in the strategy
alarming implications if there were to be higher for flood and coastal defence which has now been
precipitation. revised? There is obviously such a broad range of
MrMorley:You are quite right, but in our long term options that you have to decide where your strategy
planning we are assuming that we are going into a is going to take you.
period of milder, wetter winters and hotter, drier Mr Morley: It is a broad range of options and the
summers. You are quite right: that will have revision of our strategy is being designed to take into
implications for water management. We have also account the Foresight recommendations and the
seen an increase in very heavy and concentrated Foresight findings, so that will be done. Just as a
downpours and all the problems that they bring, rough indication, what we will have to do is assess
particularly overwhelming drains. our coastlines in relation to the current shoreline

management planning which local authorities have
a very big input into, and there are clearly going toQ345MrWiggin: I like the expression “benefits back

to the local economy”. Ministers will be very well be parts of our coast where we are going to continue
to have to spend a lot ofmoney in terms of defendingaware of what has happened in Herefordshire where

we flood almost every year in Hereford City and it is and perhaps putting up even more expensive
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defences. There may be other parts of our coast own area and that will then undermine the coherence
of an entire strategy for an area? How do youwhere the best option and the most sustainable
envisage coping with that possibility?option may be to realign the flood defences, so we
Mr Morley: There has to be a coherent strategy onwill have to take judgments according to the
this and it has to be linked with the shorelineparticular circumstances of the area on what is the
management plan and that is the responsibility ofbest option.
local authorities. Indeed, there have been the odd
very small examples of where individual landowners

Q348 Mr Lazarowicz: Given that there is a wide have used their own money to defend small parts of
range of scenarios envisaged by Foresight, is it the coast. That needs to be taken into account in the
possible that we may have a number of alternative overall strategy, going back to the point that I made,
strategies, depending upon which scenario is in that if you start interfering with the coastal
regarded as the most likely, and ones which have process in one part of the coast you can have quite
more work on flood wall protection and others deal a significant impact on another. Coastal defence is a
more with withdrawal from certain areas? very sophisticated engineering issue. It requires a
Mr Morley: Oh yes, that will certainly be part of it great deal of modelling to look at the potential
in that there will be diVerent approaches, and I think impacts, and of course that modelling also gives you
that is quite right and proper. I do not believe that indications about what is the best approach to take,
you can have a one-size-fits-all approach to flood whether it is an approach by soft defence, and you
and coastal defence. You do have to look at it, you can use soft defences, like beaches and salt marsh, as
do have to look at what is the most sustainable a very eVective defence, or whether it should be hard
option and choose appropriately. We do know that defences, whether it should be a rock arm orwhether
whatever the projections from Foresight we have a it should be traditional concrete. That is all part of
situation of rising sea level and we have to take that the strategies and plans that have to be taken into
into account in relation to our future planning and account. This is quite well established around our
projections. coastline because of course this debate has been

going on for quite a long time.

Q349Mr Lazarowicz:One of the comments made in
Q351Chairman:Could I,Minister, try and put someDefra’s evidence to the committee is that as it will
of the very large levels of expenditure which arenot be physically possible or desirable to maintain
projected as part of Foresight into some kind ofall common defences—as you have just said—it is
context? If we take current expenditure on floodrecognised that future defence management will
defence how much are we spending?involve “some diYcult decisions”, which is probably
Mr Morley: Roughly about £500 million a year.putting it mildly. How do you envisage these

decisions are going to be taken? Who is going to be
responsible in particular for ensuring that there is a Q352Chairman:And how far forward is that? Is that
national overview of the decisions in this area? committed to the end of this public expenditure
MrMorley:TheAgency of course would have a very round?
large role and they are already consulting with the Mr Morley: It is to the end of the current spending
coastal local authorities and of course local review.
authorities are very important because they
represent the local communities and their views are

Q353 Chairman: Your own evidence to theimportant. There is a range of other stakeholders as
committee indicates in the context of water pricingwell. We already do this to an extent in that within
that the five-year rolling programme of price reviewsthe shoreline management plans there are may not be appropriate, so where does the three-recommendations, such as to hold the line or where year sequential programme of public expenditure fit

there should be managed retreat, and I think some into a problem which requires very long term
of the diYcult decisions will be that as some of the planning and investment?
existing defences come to the end of their normal life Mr Morley: Because we do have these independent
decisions will have to be taken as to whether the studies that I mentioned, which have given us some
Agency withdraws from the maintenance, whether idea of the longer term implications of spend, our
landowners should be allowed to take over the spending cycle is over three years, which is an
maintenance, if they so choose, or whether the most improvement over one year, of course, as it was in
sustainable option is to have that realignment and let the past, and therefore our current spend is over
some land go back to the sea. three years in relation to the budget bids that we

make, but we do have a projected indicative spend
over amuch longer period to give us an indication ofQ350 Mr Lazarowicz:Do you think that is going to
what we will need.be a suYcient way of controlling the process in a

coherent way because inevitably with the types of
scenarios which have been talked about there must Q354 Chairman: What is that longer period of
be a much higher chance that there will be situations projected indicative spend? What is the timescale?
where one authority may be prepared to accept the Mr Morley: It ranges and there are figures that you
recommendations of the Agency but someone down have in the Foresight Programme which give you an

indication.the line will attempt in their ownway to protect their
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Q355 Chairman: What I am trying to get at is that build in some numbers that respond to these
projections”? Otherwise all this planning is ayou said a moment ago that we are spending £500

million now. If I look at the Foresight saga under meaningless exercise.
question 12, “What are the economic, social and Mr Morley: The planning does guide the bid and it
environmental implications of flood management also does guide the Treasury response. You know
using a portfolio of responses?”, it says, “To how Treasuries work. There is no doubt that we will
implement the portfolio of responses would require have to look very carefully at the bid that we make
between £22 billion and £75 billion of new in terms of what it is for, what it will achieve and
engineering by the 2080s”. Roughly speaking you what the outcomes will be. That is a normal part of
could say it is a billion a year, right? It might not making the bid. It will inevitably involve further
be that. resources because of the impact of the studies which
Mr Morley: No, it will not. There are some big have been commissioned and the long term look.
infrastructure replacements in that, you see. Foresight is trying to look at 60 years ahead, for

example, but, of course, when you are looking 60
years ahead some of those figures are inevitablyQ356 Chairman:What would be helpful, and it may
going to be indicative and it very much depends onbe diYcult to do it now, is to help us by breaking
the circumstances, the changes in economic growth,down these very big numbers because what I am not
weather patterns, and there will have to beclear about is how much your department, over
adjustments to that, but it gives us an idea. I comewhatever timescale you are working, is going to have
back to the point that in terms of flood and coastalto ask the Treasury to commit to. In other words, to
defence we are quite well prepared in terms of short,meet all of these in terms of flood defence howmuch
medium and long term strategies, but in terms of themore are you going to have to ask the Treasury to
three-year spend, three years in many ways isput into their planning, say, for the next 10 years?
appropriate because you also have to match yourLet us try you on 10 years.
spend with engineering capacity, planning cyclesMr Morley: I am not sure that all that money is
and all the practical things that go with that, sonecessarily flood defence. I think that is wrapped up
therefore that also guides the kind of bid that youin resilience measures and the whole package.
have to make.

Q357 Chairman: It talks about the “implications of
Q360 Alan Simpson: Minister, can I bring you backflood management”.
to something you mentioned earlier, which was theMr Morley: Yes, the implications of flood
demand management aspects of this? You havemanagement; that is right. It is very broad and very
made reference to BedZed and other projects thatindicative. Richard, would you like to give us an
are into the recycling of water and the way in whichadvance projection on ten years?
we integrate that into the way we think about waterMr Bird:What an opportunity! As the Minister has
usage. Can you take us through some of the othersaid, the planning process obviously goes much
initiatives that you are involved in in terms oflonger than three years.
reducing consumption and demand for water?
MrMorley:Certainly. First of all we have a number

Q358 Chairman: How long does it go? of incentives to both industry and agriculture. We
Mr Bird: We have got individual local shoreline provide grants, for example, for on-farm reservoirs,
management plans and so on which are looking 10 particularly in the East Anglian region which is a
to 15 years ahead. Our own flood and coastal water stressed area. It is also one of the larger areas
management strategy that we are working on at the of agricultural water use. In fact, I have been to look
moment has got a 20-year time horizon, so you are at some of these reservoirs on my travels and some
quite right: when you are looking at a big spend of of them are very impressive investments designed to
this sort you have to look much beyond the three to serve a number of large farms, so it is like a co-
five year cycle. Clearly at some point it has to be operative approach. The one I went to see also had
brought back into that three-year time frame and we the benefit of receiving grant from Defra for the
are in the process at the moment of having construction, it received a grant from Defra for
discussions with the Treasury about the spending laying out the landscaping under Countryside
review position for the next rolling three years and Stewardship, and it also received a grant for linking
that will be informed by the longer term plans that that into local public footpaths, so you had a gain in
are around. That is the position that we are relation to recreation, a gain in relation to wildlife
currently in. and a gain in relation to water resource

management. That is I think quite a successful
outcome and I would like to see a fewmore of those.Q359 Chairman: I appreciate that you cannot
We also promote for industry water saving devices.anticipate the outcome and you have indicated that
Defra and Envirowise, which is a programmeyou generally accept the predictions of Foresight, in
funded by DTI and Defra to provide freeother words (a) we have got climate change, (b) all
environmental advice to UK businesses, assessthe things the Minister said, so I am assuming that
applications under the Enhanced Capital Allowanceimplicit in that is the assumption that you have to do
scheme. The scheme currently supports 5something about it.What Iwant to know is, have the
monitoring and control technologies, whichTreasury in terms said to Defra, “Okay. We accept

the same scenario and we will, every three years, minimise water use. Manufacturers can apply for
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their products to be included in the scheme by Q362 Alan Simpson: In the energy field you will
know that we have set on industry an obligation,submitting their applications to Defra. Defra or
which is the energy eYciency contribution, and weEnvirowise will then assess these applications to
have just begun to double that. Have you looked atensure they meet the required qualifying criteria for
similar possible arrangements in relation to theinclusion to the scheme. If a product meets the
water industry which set a water eYciencycriteria, they are then listed on a website so
obligation such that it became a duty on the watermanufacturers and companies can look at the
industry to be seen to be taking those initiatives thatwebsite. There is a whole list of products, a whole list
took water eYciency into the homes of those whoof companies. They can then choose amongst those.
would be the water poor?What they know is that they have all been validated
Mr Morley: Yes, sure. This is certainly among theas water saving devices. Those that are on the list
many options we are considering. That is an optionqualify for a 100% capital allowance, so there is also
that has been given consideration. Of course, itan incentive there for companies to buy that. We
would add to overall prices and that brings you intohave also been participating in the changes in
the sphere of the regulator because it is thebuilding regulations for improving water eYciency
regulator’s job to do the prices and you would haveof new homes as well as promoting public awareness
to do some assessments of what you would do towith the Environment Agency and the water
overall prices but it is an option that could becompanies who do quite a lot on this in terms of
considered. I do not think we should rule any optionwater conservation measures, and also encouraging
out, but all options of course have ups and downs inthe take-up of water meters. There is quite a lot that
terms of the pros and cons, so we have to take thosewe do to encourage this.
into account as well.

Q361 Alan Simpson: Just on the water meter issue: Q363 Diana Organ: I want to come back to the
you will know from a diVerent set of discussions that questions that the Chairman was asking you about
we have had about fuel poverty that the danger of long term large capital investments that are needed,
just relying on market pricing mechanisms is that and of course one of them will be when we need to
you price the poor to the margins, and so the rebuild, replace, extend or whatever we will have to
prospect is that what will succeed in our discussions do to the Thames Barrier for it to be fit for purpose
around fuel poverty may be a set of discussions as it is today. Minister, have you flagged this up to
about water poverty. How do you plan to take the the Treasury and said, “Look: beyond the three
issues of access to water eYciency equipment in years we are going to have to spend a substantial
existing properties to the poor? sum of money in possibly rebuilding the Thames
MrMorley: In terms of existing properties there are Barrier”, and have you had meetings within the
water saving devices. There is perhaps more we Environment Agency? How are you working on this
could do in relation to promotion and perhaps issue at the moment? I understand my colleagues
subsidies in relation to fitting those. Oneway that we have asked the Environment Agency about that but
are approaching it for some of the poorest, who tend I wondered whether you were aware of the need for
to be tenants, is that there is a Green Landlord the replacement. What are you doing to push that
Scheme and there are incentives for landlords to put work in progress and have you alerted the Treasury
energy and water eYciency devices into their to this, that they might need to put their hands into
properties. If we give them an incentive it means that their pocket and pay up for it if London is not going
the tenants have lower charges for both, so that is to be up to its neck by 2020?
one way of doing it. Another way of doing it, which Mr Morley: The Thames Barrier at some point will
has been flagged up in the Task Force Group report, need to be replaced although well beyond 2020. It
which I have some interest in, is the idea of having a has still got lots of life left in it, I am very glad to say.
calculation of what is basic need for water. You I have taken a very close interest in the Thames
could then have a price setting on the meter for that Barrier ever since I discovered it came within my
basic need at a certain rate. Once you go over the portfolio, and ever since I discovered at a scenario
threshold then the rate could go up and what it planning that if it ever jammed shut, which I am glad
means is that you are giving a certain price for a basic it will not because it has got separate motors, you
need and then a higher price for people who are not can actually jack it up by hand and I was very
quite so good on water conservation. There is an worried that it might bemy responsibility to do that.
element of social justice and fairness in that which I do have a close interest in it and it is a remarkable
attracts me. There is no possibility of building that piece of engineering. It will probably be able to be
into the current price round because it will take some refurbished before it will have to be completely
working up and thinking through and I do not know replaced so it probably has quite a lot of life
whether such an approach is feasible but I am expectancy in it, but eventually it will need that and
certainly interested in looking at that. The final point it will be costly and it may coincide with the need to
is that we are setting up a group to look at the whole upgrade most of the Thames estuary defences which
issue of water aVordability, issues of debt will be getting towards the end of their lives as well.
management and whether there are further steps That is a substantial financial commitment and we
that we can take to address the issue of water pricing will have to build that into our longer term

projections.and the most vulnerable.
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Q364 Diana Organ: So you have already alerted the improves. We have some world class science in this
country. We have the Hadley Centre, which isTreasury that there will be a time in the future when

the whole of the Thames water management and probably the leading forecasting centre of its type
anywhere internationally. It also, incidentally,flood control network needs to be seriously

upgraded? means that those declining numbers of doubters on
the issue of climate change are a dwindling band inMr Morley: It is no secret that there will have to be

an upgrade in due course and it will be very the flat earth society because the science is becoming
stronger and stronger, and from the UK’s point ofexpensive. However, it will be some years away, I am

very glad to say. view we have no doubts about this and that is why
we must build this into our consideration in relation
to adaptation and also in terms of future investment.Q365 Diana Organ: Can I ask you one small

question on the question that Alan was asking about
water demandmanagement and those that are water Q368Paddy Tipping:Going back to agriculture, you

talked a little bit a moment ago about East Anglia.poor? One of the problems that happens in
constituencies that are on the border is that theymay We have had representations from East Anglian

farmers who are in real diYculties with climatehave a water company that supplies their water and
another water company that deals with their change. What can you do to help them but, more

importantly, what should they be doing to helpsewerage service, and that one water company will
be an agent for the other and collect the bill and there themselves?

Mr Morley: The most important one is the on-farmcan sometimes be problems and errors and
mismanagement with that. Do you not think it reservoirs. I always shudder when I mention this

because when I became Minister in 1997 it was onewould be sensible if we could have a systemwhereby,
in order to help people manage their bills for their of the very first speeches I made as Agricultural

Minister and it never stopped raining after I madewater and their bills for their sewerage, people did
have the same water company that did their water the speech saying that there was a need for on-farm

reservoirs, so I do not know whether this has someand their sewerage?
Mr Morley: There are overlaps between water connotations. In the longer term it has to be the right

thing and we will grant aid them. I also should saysupply and sewerage supply. It happens within my
own constituency as a matter of fact, although I am that the internal drainage boards, which not many

people have at the top of their agenda, do a veryaware of some very complicated cases in certain
people’s constituencies and I think the answer to good job on this because not only do they deal with

floodmanagement and drainage and pumping in thethat is that the water companies themselves can
agree to swap areas. They can do that if there is winter months, but increasingly they have become

more sophisticated in a holistic approach to wateragreement in relation to having a unified approach
in a particular area. It is a question of taking account management for all sorts of objectives, including

conservation, and they of course make sure that theof customer wishes and demand, although I do not
think we have the powers to make them do it. dykes are full at the end of the winter so that they can

be abstracted from. We have also been encouragingMr Bird: No, we do not.
farmers to move to such things as trickle irrigation
rather than spray irrigation and in the formulationQ366 Paddy Tipping: I want to talk about
of our abstraction licences, which is currently goingagriculture but before that, just going back to
on, I would like to see a diVerential between sprayplanning horizons; we have not talked about the
and trickle so that there is an inducement for peopleeconomic regulator who is on a price review at the
to go to trickle irrigation.moment, a live issue we may return to. In the

forthcoming price review that is being worked on at
the moment there is nothing in it for climate change. Q369 Paddy Tipping: You have just mentioned

water abstraction licences which have changedMr Morley: No, that is not quite right. Within the
calculations there is a recognition that climate under the Water Bill.

Mr Morley: They have indeed, and again there is achange may put increased pressure on urban
drainage, for example, sewer systems and sewer much better management system of abstraction

licences and it gives the Agency a better range offlooding. There is a recognition of that and I think
the regulator is building into his calculations and the powers in terms of taking a much more holistic

approach to water management and abstraction.companies have put within their draft plans
provision for investment in those areas. You can
argue how far that recognition has gone but it is Q370 Paddy Tipping: So what reassurances are you
certainly there. going to give to farmers in East Anglia and the

Nottinghamshire sandstone area that the
Environment Agency is going to act in a fair andQ367 Paddy Tipping: My impression in talking to

the regulator was that he was going to leave climate equitable way around abstraction licences? You will
remember the debate that has taken place on that.change till the next round.

Mr Morley: In terms of my discussions with the Mr Morley: I do remember the debate. What I said
in that debate was that the agricultural sector is aregulator, on issues like sewer flooding I know that

he recognises that and I know that is part of his very important stakeholder that deserves exactly the
same consideration as the industrial sector and theoverall calculations. As time goes on our

understanding of the impact of climate change domestic sector. Obviously, there has to be a balance
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between competing demands but we do not want to acceptable depends on the rate of flow and the rate
of flow can be changed substantially by climatesee any one sector suVer at the expense of another.

The measures that we have taken on abstraction change. How do you take account of that?
MrMorley:They are all inter-related, it is absolutelylicences, as I say, give the Agency much greater

powers in terms of managing water supply and true. We have begun to take measures in relation to
diVuse pollution, things like the nitrate vulnerabledemand than we have had in the past.
zones and controls on fertilisers for example, but we
will have to do more. We will be issuing our draftQ371 Chairman: I have had some interesting
policy paper on diVuse pollution on 17 June andinformation given to me by Cranfield University at
there will be public consultation on that and that willSilsoe on developing techniques to improve the
outline the kind of strategies and the kind ofwater capacity storage of diVerent types of soils. In
approaches that we are suggesting in terms of diVuseterms of promulgating good advice, what is Defra
pollution management. It does link with long-termdoing to raise awareness on what agriculturalists
projections in relation to weather patterns, watercould do to help themselves?
flow, that will certainly feature in it.Mr Morley: There is a lot that they can do and we

are approaching that in a number of ways. As part
Q374 Mr Mitchell: Can it be specified?of the cross-compliance measures and the Curry
MrMorley: It is not specified in such detail as wewillreforms we will be encouraging whole farm planning
do this because of climate change. What theand farmers will be putting together a plan and part
consultation paper will have is a range of optionsof that will be resource management and that
and the options will be guided by the wholeincludes water resource management and soil
catchment plans and the whole catchment plans willmanagement as well. You are absolutely right,
have to take into account changing weather patternsChairman, how you manage soil and farming
and climate change, so they are all interlinked intechniques can have a big impact on things like run-
that way.oV and water absorption and there are also various

training opportunities that we can support through
Q375MrMitchell:Howdo you take good ecologicalDefra on these particular issues and there are funds
quality into account?available for that as well.
Mr Morley: There is a measurement for doing that
which is basically the level of ecology within theQ372 Chairman:Would I be right in saying that bad water course, the level of species and organisms thatsoil management and bad conservation of farms you find.might mean that a farmer could suVer a financial

penalty as a result of bad practice in those areas? Q376 Mr Mitchell: Is it taken into account in the
Mr Morley: As part of the cross-compliance content of river basin management plans?
measures farmers will be obliged to carry out good Mr Morley: Yes, because you have to look at the
practice. The codes that we have in relation to soil long-term implications, water flows, upland flows
management are voluntary codes but they provide and that is linkedwith the longer-term projections of
guidance. It is certainly true that if you had an climate change.
extreme case of very poor or irresponsible
management of soils—and it can happen with Q377 Chairman: Minister, Mr Bird, thank you very
slopes, mud slides, water run-oV, there are examples much indeed for your contribution to our inquiry.
of this—then it is possible that the single payment As always, if there is anything that occurs to you that
could be aVected as part of the cross-compliance. you want to make a supplementary submission to us

on, we would obviously be delighted to receive that.
Q373 Mr Mitchell: How far is climate change built Thank you very much indeed for coming to talk to
into your own departmental calculations? If you are us this afternoon.

Mr Morley: It is always a pleasure, Chairman.talking about diVuse pollution, of course what is
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CLIMATE CHANGE AND WATER SECURITY, FLOODING AND RELATED ISSUES

Introduction

1. The following submission has beenmade by theHydrological Risks and Resources Section, Centre for
Ecology and Hydrology, Wallingford, in response to a request that they comment on the following Sub-
committee inquiry, whose Terms of Reference of the inquiry are:

“The Committee will conduct an inquiry into the likely implications of climate change for water policy
in England. In particular, it will consider:

— ‘whether existing water supplies are adequate, and what additional sources of water might be
needed’

— ‘what will be the impact on resource management (and particularly the need for changes in
irrigation and water conservation for agriculture)’

— ‘the implications for flood management, investment in mitigation measures, and for wider policy
such as planning’, and

— ‘ways in which the impact of changes in water availability on biodiversity can be minimised’.”

Background to Relevant Research at CEH Wallingford

2. The potential impacts of climate change on river flows in England are being addressed through the use
of hydrological models, comparing current flow conditions with those simulated under future climate
change scenarios. The modelling techniques, known as continuous flow simulation, allow these catchment
studies to look at the impacts on either the low flow or flood regimes of rivers, and are thus relevant to both
the water resources and floods focus of issues 1, 3 and 4 above.

3. Currently the models are run where we have river flow records that allow the model parameters to be
estimated through calibration. Techniques are currently being developed to allow the implementation of the
models in national systems for flood frequency and low flow estimation. This will be done through extension
to ungauged catchments by methods of parameter generalisation, and ultimately allow the application of
climate change scenarios to any catchment in England.

Specific responses to the four issues to be addressed by the sub-committee are presented below.

Issue 1: “whether existing water supplies are adequate and what additional sources of water might be
needed”

4. Work for the Environment Agency andUKWIR found significant reduction in low flows of up to 20%
under some climate change scenarios by the 2020s. These impacts were simulated using the fourUKClimate
Impact Programme scenarios (UKCIP02). It is diYcult to draw conclusions about the adequacy, or not, of
current water supplies given the catchment-specific response to climate change and the somewhat limited
geographic coverage of the study catchments used. Also, the results were based on the output of just one
Global Climate Model (GCM) and scenarios from other GCMs would undoubtedly produce diVerent
impacts on low flows (see uncertainty section below).

Issue 2: “what will be the impact on resource management (and particularly the need for changes in
irrigation and water conservation for agriculture)”

5. CEHWallingford has done little direct workwithin this field, but the committee should look at a recent
report for Defra written by a consortium led by the StockholmEnvironment Institute, which considered the
impacts of climate change onwater demand, and particularly looked at the demands of irrigated agriculture.
(The report, CCDeW: Climate Change and Demand for Water is available on http://www.sei.se/oxford/
ccdew/index.html)

Issue 3: “the implications for flood management, investment in mitigation measures, and for wider policy
such as planning”

6. The DTI ForeSight initiative for Flood and Coastal Defence, within which CEH has participated in
both scientific and advisory roles, was set up “to produce a challenging and long-term vision for the future
of flood and coastal defence”. This study takes account of the many drivers of future flood risk, including
climate change, incorporating the uncertainties, and will be used as a basis to inform policy and its delivery.
The project reports in April 2004.

7. At CEH a number of studies have been undertaken addressing the issue of climate change impacts on
flooding in Britain. These studies have directly informed Defra policy on climate change and flooding
through their Project Appraisal Guidance notes, and provided the scientific basis for the current guidance
of a 20% sensitivity allowance for climate change during flood defence scheme appraisal. Application of the
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UKCIP02, and other scenarios has just been presented to Defra and the Environment Agency. This work
found a significantly reduced impact on flood flows than had been previously modelled under earlier
scenarios. Again, these represent scenarios based on just one GCM and alternative GCMs would produce
diVerent impacts on flooding (see uncertainty section below).

(See: REYNARD, N.S., BROWN, S., CROOKS, S.M. & KAY, A.L. 2003. Climate change and flood
frequency in the UK: An appraisal of the 20% allowance in the light of the UKCIP02 scenarios. Proc. 38th
Defra Flood and Coastal Management conference, Keele University, July 2003. 05.5.1-05.5.12).

Uncertainty

8. The modelling methodologies developed for the studies described above provide the framework for
future developments. The extension of these techniques to ungauged catchments will allow national
assessments to be undertaken. Scenarios of future climate change will continue to be updated, from a range
of GCMs, Regional ClimateModels, and from improved downscaling techniques, and these will need to be
applied to assess their impact of flood and low flows. It is important that studies such as these sample from
asmuch of the uncertainty as is possible, and it is particularly vital to consider those areas where uncertainty
is large enough to influence the decision or development of policy that the science has been designed to
inform. This is particularly the case for using the outputs from more than one GCM.

9. The impacts of climate change on flooding need also to address the wider flood risk measures of flood
levels and extents through linking hydrological with hydraulic models. Climate change over the next 100
years cannot be treated as separate from other environmental change. Changes in land use need to modelled
in combination with changes in climate, therefore requiring the alignment of the science in this type of study
with the research in projects such FD2114 within the Defra / EA joint R&D programme.

Issue 4: “ways in which the impact of changes in water availability on biodiversity can be minimized”

10. One way in which the future aVects of climate change on in-stream biodiversity can be predicted is
through physical habitat modelling. Recent research into development of physical habitat modelling at
CEH have been driven by the Water Framework Directive, which requires river management at the
catchment scale. Methods have been developed at CEH which enable prediction of the aVects of future
hydrological scenarios (such as abstractions or climate change) on river habitat for fish. Up-scaling from
micro to catchment scale is achieved by integrating habitat modelling approaches with catchment scale
hydrological models.

(See: BOOKER, D.J., DUNBAR, M.J., ACREMAN, M.C., AKANDE, K (2004), Catchment-scale
physical habitat assessment. Proceedings of the 5th International Ecohydraulics conference, Madrid,
Sept 2004.)

11. Another recent study by CEH considered how climate change might aVect the biodiversity of wet
grasslands, using theNorthDrain, a tributary of Brue catchment in Somerset, as a test case. The study aimed
to examine the ecological and biodiversity impacts of a number of potential new management strategies for
such lowlandwetland areas of Britain. In the past such regionswere extensively drained in order tomaximise
agricultural production.Now that the country is consistently over-producingmany of the staple agricultural
products, the study examined the potential for changing the management of these predominantly dairy
farming areas in order to improve biodiversity, albeit at the expense of agriculture to some extent. The study
considered whether suYcient water would be available during the drier summer months to maintain higher
water levels in the drainage channels in order to keep soil moisture suYciently high to maintain a richer
biodiversity. The study examined likely rainfall and flow patterns under a changed climate and concluded
that management of the area could be changed to benefit biodiversity without adversely aVecting
downstream water requirements.

(See: ACREMAN, M.C., MOUNTFORD, J.O., McCARTNEY, M.P., WADSWORTH, R.D.,
SWETNAM, R.D., McNEIL, D.D., MANCHESTER, S.J., MYHILL, D.G. and BROUGHTON, R.K.,
(2002). Integrating wetland management, catchment hydrology and ecosystem functions. CEH Internal
report on Project C01163.)

Conclusions

12. CEHWallingford are at the forefront of developing a range of models and tools to study the impact
of climate, and other environmental changes such as land use, on water resources and floods, and
increasingly the impacts of such river regime changes upon biodiversity. Whilst some preliminary work has
been completed, further work is ongoing.

Considerable uncertainty will remain for some time over the magnitude and direction of such changes,
and considerably more work remains to be done in collaboration with climate modellers and with water
users in order to be able to quantify reliably probable changes. Such work must be initiated by policy
makers, such as Defra and the Environment Agency, but it is clear that scientists and modellers are ideally
placed to assist in such a process.

Centre for Ecology and Hydrology (Wallingford)

April 2004
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Memorandum submitted by the British Soft Drinks Association

CLIMATE CHANGE AND WATER SECURITY

BSDA represents the interests of soft drinks manufacturers, including fruit juice and bottled waters. The
industry relies on water as a major ingredient and as essential to manufacturing processes. Bottling plants might
use boreholes or mains water supplies for production. Bottlers of Natural Mineral Waters and Spring Waters
may only abstract water from the source named on their products and cannot therefore relocate

The soft drinks industry is committed to reducing energy usage by 13% by 2010 under its Climate Change
Levy Agreement with Government. This excludes the water bottling sector which is not eligible to participate
in the scheme, despite its wish to be included.

1. Frontline management of supply and demand for water is the responsibility of the utilities and, as
customers, the soft drinks sector would expect the suppliers to have planned ahead and have made strategic
and contingency plans to accommodate any shortages in supply based on sound forecasting.

2. Themix of forecasting combinedwithmanagement plans for supply and demand is crucial for ensuring
that water supplies can be maintained. The Environment Agency has an important role to play in assisting
with forecasting. As forecasting is not an exact science—predictions of rainfall can never be precise—the
water utilities management programmes are required to have “headroom” in order to avoid cut-backs and
this is an essential feature of strategic planning.

3. The food and drink industry is a priority user as it plays a vital role in providing food to the nation.
If cutbacks in usage have to be made, these should be aimed at non-essential uses (eg garden hosepipes) and
not at the food and drink industry.

4. The water bottling industry also plays a vital strategic role as supplier of last resort. BSDA Members
have contracts with the utilities and other public service suppliers, such as hospitals, to provide bottled water
in the event that the mains supply becomes undrinkable.

5. Not only is water an essential ingredient in drinks, it is also essential to meet the requirements of the
Food Safety Act 1990 and Health and Safety Regulations. If these were at risk of being compromised, then
a factory would have to stop operating. This is obviously highly undesirable from the point of view of
maintaining national food supplies, the competitive position of businesses and employment.

6. To provide perspective, household use of water is about double that of “non-household”. In turn,
“non-household” use is about equivalent to the leakage from the mains system*.

7. It is therefore imperative that the utilities tackle leakage which, according to the latest figures, is
actually on the increase.* Thames Water has even had to suspend its leakage reduction programme. The
Environment Agency needs to insist that leakage management and reduction programmes are positively
pursued.

8. Conservation of water is a further challenge. Preventing leakage and the loss of water from reservoirs
and other catchment areas have to be a key objective for the utilities.

9. According to the utilities, it is anticipated that non-household usage will increase whereas non-
household use is expected to decline*. Whereas industry is implementing more eYcient and sustainable
practices—through energy reduction targets under Climate Change Levy Agreements and the requirements
of Integrated Pollution Prevention and Control (IPPC)—there seems to be no equivalent pressure on
household usage. It would therefore be invidious to cut back water supplies to industry given its eVorts to
reduce resource consumption and the essential role it plays in feeding the nation. Ways of containing
household demand seem necessary, eg public education programmes to encourage economies in usage.

10. The water bottling industry is a highly eYcient user of water. The UK industry bottled about 1.7
billion litres in 2004 which is equivalent to less than 10 hours’ leakage from the mains water system. Natural
MineralWater and SpringWatermust by law be free frompollution at source and these companies therefore
have every incentive to protect their water supplies and the surrounding catchment area from
contamination. As their businesses also rely on the availability of water, they also have an incentive to
sustain the resource.

*Source: Environment Agency Report “Securing Water Supply”, November 2003

British Soft Drinks Association

April 2004
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Memorandum submitted by Ordnance Survey

CLIMATE CHANGE AND WATER SECURITY

Background

1. Ordnance Survey is Britain’s national mapping organisation. We maintain the definitive geographical
framework for Great Britain, as well as capturing and marketing a wide range of geographical information.
Our Director General is the United Kingdom Government’s oYcial adviser on geographical information.
Ordnance Survey is a Government department and executive agency, and since 1999 has operated as a
trading fund.

General Evidence

2. Ordnance Survey surveys and collects data on roads, buildings, addresses, boundaries, water courses,
height and many other aspects of the landscape of Britain. Although traditionally supplied to the user as
paper maps, this data is now more usually supplied as digital information which can be readily analysed,
manipulated and linked to other information. This huge digital database of the surface of Britain is known
as OS MasterMap@. It is kept up to date on a daily basis with up to 5,000 changes being added to the
database each day. It forms a valuable resource for government in this country underpinning around £100
billion of economic activity.

3. We have agreements in place with both local and central government for the supply of our products to
support their activities. Government is amajor user of geographic information for policy-making, planning,
operations, monitoring and analysis. The geographic perspective and the ability to cross refer data on a
geographic basis add considerable value to the business of government.

4. We also have agreements in place with various utility companies including most of the water supply
utility companies within Great Britain. They use our products in order to plan and manage their water
supply networks and also tomake provision for any additional storage capacity required in order to prepare
for the ever increasing demand for water.

Evidence Related to Climate Change and Water Security

5. The main government agency within England and Wales with responsibility for the monitoring of
climate change and water policy is the Environment Agency. One of the core functions of Environment
Agency is defined as providing high quality environmental protection and improvement in England and
Wales through an emphasis on prevention and education, and then vigorous enforcement where necessary.
Over 80% of Environment Agency’s core data, used for environmental and flood monitoring is
geographically referenced and is underpinned by Ordnance Survey data. In many instances, Ordnance
Survey data has been used as the base material for the compilation of a wide diversity of Environment
Agency datasets used within flood defence, water and air quality monitoring, landfill site management and
other applications. Environment Agency’s National Flood and Coastal Defence Database (NFCDD) will
bring together a number of Environment Agency datasets using OS MasterMap as the underpinning
element in order to provide Environment Agency with a fully integrated flood monitoring system covering
all major rivers within England and Wales together with coastal areas liable to flooding. This will enable
Environment Agency to plan flood defences more eYciently and provide a better flood warning system for
the public.

6. Within the European Water Framework Directive, Environment Agency has the responsibility for
improving the condition of nearly all surface and groundwater flows across England and Wales. In order
to do this, Environment Agency requires to build up a complete picture of an entire water catchment area
from source to estuary. This picture will include all natural water processes as well as human input in terms
of industrial and agricultural pollution and its eVects on the biodiversity of each catchment. Ordnance
Survey data will enable Environment Agency to build definitive maps of each catchment area by supplying
the underpinning element in defining the extents of these catchment areas. Ordnance Survey MasterMap
topographic layer data could be used to provide all the component polygons in the construction of a
catchment dataset, to which can be added Environment Agency information plus information from other
government departments and private sector organisations.

7. Environment Agency is increasingly being asked to supply its data to other government departments
and to local government as well as the private sector. The availability of this data in a form that will be fully
interchangeable with other bodies will be made possible if this data is supplied to a common referencing
framework. Ordnance Survey’s Digital National Framework (DNF), linked and delivered through OS
MasterMap via the unique identifiers or TOIDS within OS MasterMap, seeks to provide all organisations
with a common referencing framework. This will allow each organisation to uniquely identify each
geographical location within their data. In this way, data interoperability will be ensured and allow each
organisation to have access to the highest quality and most current data.
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8. To date, neither the Environment Agency nor Ordnance Survey have developed a complete and
functional networked river layer that is tied to detailed height information: a combination of data crucial
to managing the predicted eVects of climate change. Recent advances in remote-sensing technology
demonstrated by the EA (for height detail), together with the OSMasterMap initiative (for water features)
can now meet this need. Project Atlantis is a forum which seeks to provide better information to support
decision making for flooding and environment risk management, is being sponsored by Environment
Agency, Ordnance Survey and a number of other key government agencies within Great Britain. The scope
of the project is defined as being to develop a national (England andWales) set of definitive, integrated and
maintained datasets to provide a better geographic information framework for flood management and the
protection of the water-related environment over the next two to three years. These datasets will be
interoperable with one another and with the national framework provided by OS MasterMap.

9. The Environment Agency has a duty to secure the proper use of water resources in England andWales.
EA monitors water in the environment, and issues “abstraction licences” to regulate who can take water
from the environment. These specify the amount of water someone can take from a location over a period
of time. EA also has a long term strategy for Water Resources that looks 25 years ahead and considers the
needs of both the environment and society. Also, one of Environment Agency’s nine business themes is
Limiting and Adapting to Climate Change which is a major component of its Corporate Vision and forms
the basis of corporate performance targets. EA has a large science project investigating Climate Change and
how the EA can respond to the various issues raised. Ordnance Survey data is used widely within the science
function as part of its role in delivering the corporate vision.

Ordnance Survey

April 2004

Memorandum submitted by the Friends of the Lake District

CLIMATE CHANGE AND WATER SECURITY

Executive Summary

The submission of the Friends of the Lake District, based on involvement in water supply issues over a
number of decades, applies the local context as examples to the consideration of national issues.

The submission concentrates on how the current water resources might be better utilised to provide a
greater security of supply largely based good and early resource planning, and on better catchment
management practices that, in turn, oVer enhanced benefits for other areas of the government’s rural
policies, particularly in respect to designated landscapes.

The submission emphasises the need to promote better water use management and conservation and in
building on the recommendations of the Environment Committee’s 1996 Report “Water Conservation
and Supply.”

Submission

1. The Friends of the Lake District (FLD) was established in 1934 to campaign for the Lake District to
be designated as a National Park. Since 1934 we have been active in landscape and amenity issues
throughout the whole of the area now known as Cumbria. We have some 6,800 members and work both
locally and nationally.

2. FLD are a member of the Council for National Parks and act as the Cumbria Association for the
Campaign to Protect Rural England. We work with a number of kindred bodies.

3. The FLD have a long history of involvement with water resource issues and, along with our members,
have campaigned for sustainable water use in order to minimise the impact of water abstraction on the
landscape. Over our history we have successfully resisted some new reservoir sites in the Lake District and
Cumbria, but have also seen new reservoirs constructed, new sources developed, and existing abstractions
varied.Much of this submission is based on local, north-west, examples but we believe the underlying issues
are of national interest.

Recent Activities Involving FLD

4. FLD has taken part in a number of Inquiries involving Drought Orders and Permits. United Utilities
(UU), and its predecessor North West Water (NWW) has sought drought powers for their major sources
in 1976, 1984, 1995, 1996 and 2003. In some years it was necessary for them to seek either the renewal of
these powers (as the droughts were prolonged) or their extension to further relax abstraction conditions,
such that had the rains not arrived when they did, lowering of natural lake levels would have been necessary
(paragraph 5 below). These would have caused significant visual impact by further exposing lake shores to



9639341004 Page Type [O] 10-09-04 23:35:44 Pag Table: COENEW PPSysB Unit: PAG5

Environment, Food and Rural Affairs Committee: Evidence Ev 107

drawdown eVects within the Lake District National Park. The repeated frequency and the variable time of
the year (the 2003 drought power application was in December) has given us cause for concern with respect
to the adequacy of water resources to meet changing supply and demand stresses.

5. Exacerbation of supply pressures through climate change and the generalised forecast of wetter,
windier winters and warmer summers is likely to add to the stresses of well-integrated regional supply
systems such as that ofUnitedUtilities in NWEngland. Furthermore, this integration results whenDrought
Powers are sought for use of the Lake District as the inevitable choice to obtain additional water from the
two non-damned lakes, Ullswater and Windermere, which have an existing abstraction infrastructure.
Abstraction Licences restrict howmuchwater andwhen this watermay be taken in “normal” circumstances.
The availability of the installed pumping capacity when coupled with a relaxation of the licence conditions
provides a convenient supplementary source of supply.

6. We have (April 2004) reported to our members our attendance at the December 2003 Inquiries. We
said:

“For the third time since 1995, the long, dry summer of 2003 produced low reservoir levels at Haweswater
and Thirlmere. The detrimental eVect on the landscape of scoured, bare shorelines was more than obvious as
the ruins of Mardale again began to appear to public view.”

“In December the regional water supply company, United Utilities, applied for applying for Drought Permits
and a Drought Order to take more water than normally permitted from Windermere and Ullswater to relieve
the situation at Thirlmere and Haweswater. FLD did not object because there would be only limited landscape.
The main impact being the small, temporary weir at Pooley Bridge.”

“Equally we felt that the need to re-fill Thirlmere—by reduced rates of abstraction from this source—and
Haweswater—through water transfer from Ullswater—would reduce the landscape impact of the exposed
shorelines. Without any major winter rain this landscape impact could continue or worsen in 2004.”

We continued:

“Although we did not object to the Drought Permits and Order, neither did we feel able to give them our
wholehearted support. This was due to both our concerns about the recent frequency of United Utilities seeking
to abstract more water in drought conditions and, in this case, the lateness in the year when the application
was made.”

Historical Context in Cumbria

7. United Utilities, inherited, via NWW, the assets of Manchester Corporation in the Lake District. The
company currently has aDrought Plan that is based on seeking drought powers on average once every thirty
years. The recent frequency of applications for powers—three times since 19951—is not in the spirit of the
decision granting Manchester Corporation the permission to abstract water from Windermere and
Ullswater—the Ullswater and Windermere Order—in 1966. The Order came after Lord Birkett had
persuaded the House of Lords not to allow Manchester to turn Ullswater into a reservoir, and FLD had
successfully campaigned against the construction of a reservoir in the Winster Valley. The Order allowed
Manchester Corporation to abstract water from Gale Bay, Ullswater and from Windermere under certain
flow conditions in the rivers emerging from those two lakes.

8. The Government, in respect of the 1966 Order, said that “The Minister would readily include in the
Order provisions debarring Manchester from applying for power to increase the amount (of water) to be
taken, either permanently or temporarily in time of drought, and debarring himself and his successors from
entertaining any such application.” However, on a point of law, this course was not open to him.

9. Indeed, in 1984, following an application for aDroughtOrder, theMinister noted that such emergency
action “is not intended as a permanent or a regular practice”.

The Shape of the Future

10. The frequency of drought powers being sought, and the threat posed by climate change to aggravate
the situation further, is a cause for concern. It is important that the Inquiry consider the potential of the
current water resource and supply system and how it might be managed to take full account of water
conservation and demand management rather than the current methods of operation. We are disappointed
to note that the advice oVered by the Secretary of State to the Director General, Ofwat, (see paragraphs our
13 and 14 below) for the current Water Price Review (AMP4) does not, with one minor but important
exception, appear to allow water supply companies to begin any eVective planning for climate change.

11. What is needed is a fundamental review for water resource planning for the sustainable management,
in our case, of the Lake District resources. Such a review should look at how the region’s water resources
might be better managed to safeguard the landscape and national policies leading to the designation of the
Lake District National Park. During the recent (Dec 2003) drought inquiry our representative, Dr Walsh,

1 Drought powers have been sought for increased abstractions from Ullswater andWindermere in five years of the last 30 years
(in some years powers were sought on two occasions). This is on average once every six years.
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called for a newDrought Plan to be drawn up that ideally avoids or at least reduces the frequencywith which
Drought Orders are being sought forWindermere andUllswater.We currently await the response of United
Utilities and the Environment Agency. Such water demands relate also to statutory duties to designated
landscapes (paragraph 18 below)

12. The recent requirement forUU to seek drought powers for themajor sources inNWEngland as often
as every 6 years on average suggests that current resources are not suYciently robust to copewith the present
variability in climate. If climate becomes more variable with extremes occurring more frequently in the
future then the pressure on water resources will be much more pronounced and we would expect to see even
more frequent applications for drought powers and inevitably the threat of exacerbated drawdown of the
lakes will become an undesirable reality.

13. We note that the next round of the customer price review, currently being undertaken by the Director
of Water Services (Ofwat), has just been the subject of Ministerial Guidance fromDEFRA.We understand
that this round of price reviews (Asset Management Programme 4 or AMP 4) will not consider any schemes
directly related to climate change. FLDUNDERSTANDTHEPRESSURESFORAMAJORUPWARD
PRICE REVIEW FOR AMP 4 BUT REGRET THE LACK OF MEDIUM TO LONG-TERM
CONSIDERATIONS AND ALLOW THE OPPORTUNITY TO START TO BUILD IN CLIMATE
CHANGE PROVISION TO SUITABLE SCHEMES DURING THE FIVE-YEAR AMP 4
PROGRAMME.

14. The Secretary of State’sMinisterial Guidance to the Director ofWater Services (Ofwat) contains two
paragraphs (6.15.1, 6.15.2) of relevance to this Inquiry in respect of bids made by United Utilities and
Northumbria Water to allow AMP4 expenditure on developing a more sustainable approach to whole
catchment management. Such an approach could give positive benefits for water yield and quality, along
with benefits for landscape, biodiversity and public access, thus contributing to other Government policy
targets. This holistic approach could produce benefits in preparing for potential climate change stresses on
the water resource. WE RECOMMEND THAT YOU CONSIDER THE BENEFITS OF A WHOLE
CATCHMENT APPROACH TO SUSTAINABLE LAND AND WATER RESOURCE
MANAGEMENT.

15. FLD note that in areas of high rainfall there are times when excess water is allowed to escape to the
sea. We recognise that there is a need for landscape and biodiversity issues to ensure that certain flow levels
in rivers aremaintained.We are not convinced that the EnvironmentAgency licensing system nor the capital
infrastructure of the water companies is suYciently flexible to capture, treat and store water when it is
available in abundance. WE RECOMMEND THAT GOVERNMENT PLANNING FOR AMP5
CONSIDER HOW BEST WE CANUTILISE SUPPLY SOURCES WHEN THEY ARE ABUNDANT
AND WITHOUT COMPROMISING LANDSCAPE, BIODIVERSITY AND PUBLIC AMENITY.
FLDwould expect that any enhanced storage capacity would be nearer the point of use than in high quality
landscapes.

16. Additional storage is, however, a very complex topic and requires detailed analysis that might be
more readily justified when weather patterns due to climate change start to becomemore clearly established.
Such an approach may take decades, however, that does not stop at least an experimental consideration of
a more sustainable approach starting early in the timescale.

Issues of Resource Management

17. FLD has concerns about the high levels of leakage from supply pipes and the inflexible attitude of
the water industry and the Director General of Water Services in considering leakage as only a short-term
economic matter. We regretfully note that the Ministerial Guidance to Ofwat (as above—paragraph 4.1.7)
uses the term “economic levels of leakage” and therefore fails to address the wider issues of government
policy in respect of sustainability. We reported to our members (April 2004):

“There are other related issues that need to be addressed including reducing consumption and addressing the
problem of leakage from the water supply system. Over the last decade United Utilities has made real progress
in reducing leakages from the supply system. However, the dry year of 2003 saw a slight deterioration in that
position. We still believe that there is still too much water lost from the system.Whilst some of this is a problem
at the consumer’s end, there is still much that could be done to prevent leakages.”

“We have raised this matter at the national level with the Government’s regulatory body, the OYce of the
Director General forWater Services (OFWAT). OFWAT has consulted us on some of the issues of the current
review of water pricing that will aVect all our bills from 2005. We have asked OFWAT to consider how they
define leakage to ensure that includes issues related to landscape, amenity and conservation topics and is not
simply based on economics. English Nature has voiced similar concerns on this matter.”

We recommend that the inquiry press for higher targets for the control of leakage from the water supply
system and that a more holistic consideration of landscape and biodiversity issues alongside future water
supply stress take precedence over the concept of “economic levels of leakage”.

18. FLD will be concerned that should water supply companies look to the uplands of England and
Wales for additional storage that this would be because of their relatively higher rainfall and the favourable
cost of new storage schemes. The uplands of these areas are often fine areas of landscapes designated as
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National Parks and Areas of Outstanding Natural Beauty (AONBs). Parliament has placed a duty on
government departments and utility companies to have regard to the purposes of designation of these areas
(National Parks: s62 Environment Act, 1995; AONBs: s85 CRoW Act, 2000). We recommend that the
protection of these landscapes, and their biodiversity, should be paramount in the consideration of the
development of any new water storage capacity necessary arising from climate change or pressures arising
from additional demand.

19. The issue of significant new house building proposals by Government will create additional water
demands. The additional pressures that such development will add to potential stresses arising through
climate change will no doubt feature strongly as an issue to be considered by this Inquiry. The planning for
new developments should incorporate water saving devices and minimal water usage. The water savings
achieved through supply metering (UKWIR Study with the Environment Agency 04/WR/01/16, 2004)
appear to be very encouraging. Equally, the use of fiscal measures by Government to favour the purchase
of low water consumption domestic and commercial appliances could be considered. In any case there
remains a compelling need to favour water demand management policies throughout government policy.

20. FLD note that over the last few years and with the increasing application of EU directives on water
quality (eg aVecting such matters as colour, heavy metal content, cryptosporidium) there has been a
tendency for upland water resources to be concentrated on the larger reservoirs and larger water treatment
works leading to, in perhaps 10-20 cases in the north-west, the abandonment of small reservoirs and stream
sources. In some case the abandonment can lead to enhanced stream and river flows and potentially a richer
biodiversity. In other cases the decommissioning of the small supply reservoirs and sources, as not readily
economically reusable, may result in the loss of potential future resources.We recommend you consider that
Ofwat undertake an assessment of abandoned sources to appraise if they might oVer some future
contribution to the supply system.

21. The changes, over the last few decades, towards fewer, larger supply sources and greater integration
of supply networks, whilst beneficial to consumers, has further contributed to greater energy pumping costs
for moving the water around such systems. We suspect the energy consumption of the current networks is
huge, costly and, ironically, a potentially significant contribution to carbon dioxide and climate change.We
recommend that you consider that an assessment is made of the sustainability of water supply systems.

22. FLD note that water customers have nationally agreed standards of supply (eg no restrictions on
garden hoses greater than 1 in 20 year). We wonder, at times of increasing water resource stress, if such
standards are too lax in respect for the sustainability of water resources. We recommend that you consider
if real benefit might be achieved through a review of supply standards to customers.

23. In November 1996 the HoC Environment Committee produced the ‘First Report: Water
Conservation and Supply’. This was a well-considered and widely welcomed Report and it is relevant to the
focus of this Inquiry. We commend that the conclusions and recommendations, in particular those related
to issues of demand management, in the 1996 report are worthy of being revisited by this inquiry.

24. The FLD are willing to expand on the matters we have raised should you require our further
assistance.

Friends of the Lake District

April 2004

Memorandum submitted by OYce of Water Services (Ofwat)

CLIMATE CHANGE AND WATER SECURITY

Summary

A. The results of the UKCIP02 report “Climate change scenarios for the United Kingdom” indicate that
winters may become wetter and warmer and summers drier and hotter. The expectation for the UK water
industry is that more frequent and heavy winter precipitation could lead to more incidents of sewer flooding
arising from severe weather conditions. Hotter summers will give rise to greater demand for water for garden
watering, irrigation, washing etc and changing weather patterns could aVect the natural water resources on
which we depend.

B. Water resource plans enable companies, the Environment Agency and Ofwat to assess the
implications of climate change and to consider the companies proposed response. Periodic reviews of price
limits for the companies facilitate the raising of funding to finance expenditure needed to implement an
agreed response. Together they ensure that water security issues are taken account of in response to the
available evidence of existing and potential issues.
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C. The business plan reporting requirements that we use at price reviews include the companies’
expectations of the impact that climate change will have on their resources and their ability to meet future
demand for water. The water resource plans, which have a 25-year horizon and are produced every five years
with annual updates, underlie the business plans. Companies’ capital maintenance plans should reflect a
similar timeframe. In their draft business plans (August 2003) companies indicated that they wished to
double expenditure to deal with supply/demand issues in the price review period 2005–10.

D. Companies are submitting their final business plans for the current review throughout April. Early in
May they will publish the public summaries of their plans which will indicate the impact on customers’ bills
of proposed additional expenditure on managing their supply and demand.

E. In arriving at our draft price limits, to be published in early August, we will make judgements on what
expenditure companies will need to make to meet their obligations. We do not consider that we need to be
takingmajor precautionary steps to deal with problems that may arise from climate change. An incremental
approach is most appropriate for what is an incremental problem, as our national understanding of the
impacts of climate change develops.

F. However, we are not complacent about climate change. We expect there to be changing requirements
on companies that need to be taken into account at future reviews as their potential impact becomes
more certain.

Companies’ Business Plans

1. In their business plans companies will set out their plans for developing strategic water resources. Due
to late delivery of Ministers’ principal guidance, companies are phasing the submission of their business
plans. We will not have received all plans until the end of April. Early in May we expect companies to issue
the public summaries of their plans which will indicate, at a high level, what the companies consider they
need to invest to maintain security of supply to their customers. In August, we will issue our draft decisions
on price limits for the period 2005–10. In making our decisions we will make clear what investment we have
assumed for companies to maintain their security of supply.

2. In their draft business plans companies projected a doubling of expenditure for the period 2005–10,
compared to 2000–05, to maintain security of supply to all customers for both water and sewerage. This
equated to an additional £12 addition to the average bill during the period 2005–10 arising from £2.8 billion
capital investment. At the 1999 price review we assumed £1.7 billion capital investment to ensure the supply
of water and sewerage services met essential demands without over-abstraction. It is too early to say at this
reviewwhat investment will be needed in the period 2005–10, but we expect it to rise tomeet housing growth,
customers’ demands and to put in place measures to ensure companies’ networks are developing to cope
with longer-term pressures including climate change.

3. The UK WIR study on climate change, based on UK Climate Impacts Programme 2002 scenarios,
suggests that river flows and groundwater recharge may be aVected by climate change by the 2020s.
Companies are building this into the programmes in their business plans, where appropriate, and more
generally by ensuring that their plans are robust over the longer term. Guidance issued by the Environment
Agency, in consultation with us, sets out how water companies are expected to address climate change
pressures in their water resource plans.

4. In “Setting water and sewerage price limits for 2005–10: Framework and approach” we set out our
expectation that companies’ business plans should include an appropriate allowance in their planning
forecasts where they expect climate change to lead to a material change in their water resource plans.Where
this is the case we have asked companies to include evidence of appropriate hydrological modelling and an
assessment of how the yield of key water resources in the relevant zones are likely to be aVected. In
scrutinising companies’ assumptions we will work closely with the Environment Agency and make use of
the principles set down in the UKCIP/Environment Agency guidance on handling risk and uncertainty in
decision-making for climate change.

5. In our methodology paper we said that it may be sensible to design sewerage assets with a view to
higher flows (or demands) in future. We expect companies to present evidence based on established trends
to support cost forecasts in their plans, and to justify their proposals by reference to housing, population
trends and development plans.

6. We expect that furtherworkwill be needed to develop the sewerage assets in response to climate change
in the future. Work is going ahead. We are a member of the national working party for sustainable urban
drainage systems. This group is looking at the potential to reduce flooding by using natural systems that take
pressure oV the sewerage system.We also await the findings of the Audacious (Adaptable urban drainage—
addressing change in intensity, occurrence and uncertainty of stormwater) Project. Our approach will also
be informed in due course by the river basin management plans arising from implementation of the Water
Framework Directive.

7. The six-yearly reviews of river basin management plans will allow changes in the characteristics of
these basins or pressures on them to be identified in a systematic way. Measures identified to address
ecological and water quality problems, including any resulting from climate change will be an integral part
of this process.
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8. There are particular resource and supply issues in some areas, for example the south east of England.
Alongwith companies that supply customers in the south east and the EnvironmentAgencywe aremembers
of a working group on water resources in that region. This group considers resources and supply issues in
the medium to long term and how they can be addressed in a co-ordinated way.

9. Companies’ draft business plans also set out their proposals to introduce more metering, over and
above the customer driven process of optional metering. A number of companies’ plans identified their
proposals to accelerate metering, especially in the south east of England. Higher levels of water metering
will, in the long term, increase our ability to manage demands in line with pressures created by climate
change.

Impact on Resource Management

10. According to companies’ draft business plans, the majority of customers will be metered in the next
30-40 years. Plans to increase metering are centred on those areas where water resource issues are greatest.
This is particularly the case in the south and south east of England and where climate change studies suggest
there may be lower summer rainfall in the future.

11. Folkestone and DoverWater has said publicly that it intends to apply to become a water scarce area.
This is a tool that is available to all companies to deal with water resource issues and we expect them to
consider it as part of their long-term planning. Companies can apply to the Department for Environment,
Food and Rural AVairs (Defra) for water scarce status which allows them to pursue compulsory metering
in their area as a means of managing their resources.

Flood Management and Mitigation

12. Heavier winter storms increase the likelihood of sewer flooding as a result of extremeweather because
many/most sewers carry storm drainage as well as sewage. Sewer flooding is one of the worst service failures
that a water or sewerage customer can experience. At this price review we expect companies to include
significant investment on environmental and water quality improvements in their business plans, including
proposals to address sewer flooding. We will assess their proposals carefully in the light of competing
investments for funding in the period 2005–10. We expect companies to prioritise their programmes to take
account of the impact on customers, including the severity and frequency of sewer flooding incidents.

13. Since privatisation the industry hasmade significant reductions to the numbers of properties at risk of
sewer flooding and suVering from sewer flooding. However, severe storms have given rise to sewer flooding
incidents. For example on 14 June 2002, 456 properties inUnitedUtilities’ area flooded as a result of a severe
storm. In developing their business plans for 2005–10 we expect companies to consider investment to solve
or reduce sewer flooding problems for customers who have already suVered internal flooding and are at risk
of repeat floods. We also expect companies to take action to address cases of external flooding of equal
severity. In examining companies’ proposals we will take account of the costs and benefits and views of
customers. We expect companies to develop their plans for 2005–10 within a longer-term framework.

14. We plan to work on promoting best practice in the use of mitigation measures that will reduce the
occurrence or eVects of flooding. For example, disconnection of cellar drainage, fitting air brick protectors,
fitting non-return valves in sewers and bolting down sewer pipe inspection covers.

15. Our approach to dealing with the impacts of climate change is developing as more information
becomes available. Like the Committee we await the findings of the Foresight Project on Flood and Coastal
Defence with interest. However, we consider the regulatory regime has the tools in place to ensure that we
are able to respond to issues arising from climate change. We expect more activity to deal with the impacts
of climate change in future, but we expect this activity to be based on thorough studies and exploration of
solutions.

Impact of Changes in Water Availability on Biodiversity

16. In developing its principal guidanceDefra has taken account of EnglishNature’s advice on the impact
of changes in water availability on biodiversity. In its guidance Defra recognises that some schemes cannot
be confirmed as necessary until the outcome of further investigations is known. It identifies the need for
action to be agreed by the conservation agencies and the Environment Agency to meet targets under the
UK’s Biodiversity Action Plan where the costs and benefits justify the action. We expect investment to be
fully justified before customers are expected to meet the costs in their bills.

Conclusion

17. It is early days at present and we consider the industry should take an incremental approach to what
is an incremental problem. As the Environment Agency commented in its 2001 report “Water resources for
the future—A strategy for England and Wales”, “Our understanding of the relationship between weather
and water use is not perfect, so it is not possible to be certain how climate change will aVect demand”. As
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our understanding of the issues associated with climate change develops so can the activities to deal with
its eVects. Equally we agree with the Environment Agency’s comment that “Some decisions may involve
significant investment; it is hard to justify expenditure that may turn out to be unnecessary”.

OYce of Water Services (Ofwat)

April 2004

Memorandum submitted by the Woodland Trust

CLIMATE CHANGE AND WATER POLICY

The Woodland Trust welcomes this opportunity to submit written evidence to the above inquiry. The
comments that follow are delivered on behalf of the UK’s leading woodland conservation charity. We
achieve our purposes through a combination of acquiring woodland and sites for planting and through
advocacy of the importance of protecting ancient woodland, enhancing its biodiversity, expanding
woodland cover and increasing public enjoyment. We own over 1,100 sites across the country, covering
around 19,000 hectares (47,000 acres) and we have 250,000 members and supporters.

Summary

As we move into a time when climate change is going to change the rainfall patterns prevalent in the UK,
we need to look for more sustainable solutions to flood control and aquifer protection. We believe that
woodland, especially native woodland, can help provide such solutions but there is inadequate research to
demonstrate this satisfactorily.

Climate Change Impacts on Rainfall

1. The Select Committee will be aware of the UK Climate Impacts Programme’s 2002 scenarios.2 While
annual average precipitation across the UK may decrease slightly (0-15%) by the 2080s, seasonal
distribution of this rainfall will change. Winters are predicted to become wetter by up to 30%. Furthermore
extreme winter rainfall will become more frequent, with winter daily precipitation intensities that are
experienced once every two years on average, possibly occurring up to 20% heavier.

2. This type of intense rainfall event means that rain runs oV the land rather than being absorbed into it,
and this will inevitably increase seasonal flood risk.

Wetlands and Wet Woods in Flood Management

3. A recent report undertaken by ERM and Professor KennethWillis, on behalf of the Woodland Trust,
shows that woodland can help deliver 11of the UKGovernment’s 15 headline quality of life indicators3. As
part of the contribution to “improving river quality” (H12) and “economymust continue to grow” (H1) the
role of woodland in helping to alleviate flooding was shown to be positive.

4. TheWoodland Trust is particularly interested in the capacity of wetlands, including wet woodland, to
store water and therefore play a vital role in future flood defence strategies and is currently undertaking a
worldwide literature review of examples. Flood defence strategies to date have centred on canalising
watercourses and moving water as quickly as possible from the upper catchment out to sea. Recent
experience and climate change predictions would suggest that this strategy might no longer be a sustainable
approach to managing floodwaters, particularly in the flash flood, and slowing down flow rates might be a
more appropriate response.

5. More extensive use of river flood plains could provide enormous storage capacity. This would slow
down flow rates, and would serve to control the flashiness of watercourses as they pass through built-up
areas. Of particular interest to us is that strategically located flood plains managed in such a way, with a
mosaic of habitats, including wet woodland, are important wildlife habitats in their own right and
Government HAP targets do seek to increase their area.4 Such riparian habitat has the potential to
contribute to the development of ecologically functional landscapes that ensure that biodiversity is best
placed to cope, adapt and move in response to climate change.

2 Hulme, M, Jenkins, GJ, Lu, X, Turnpenny, JR, Mitchell, TD, Jones, RG, Lowe, J, Murphy, JM, Hassell, D, Boorman, P,
McDonald,R andHill, S (2002) ClimateChange Scenarios for theUnitedKingdom: TheUKCIP02 ScientificReport. Tyndall
Centre for Climate Change Research, School of Environmental Sciences, University of East Anglia, Norwich, UK. 120pp.

3 The Woodland Trust (2004) Making Woodland Count—its contribution to our quality of life. A report prepared by ERM, in
collaboration with Professor Kenneth Willis, for the Woodland Trust. http://www.woodland-trust.org.uk/campaigns/
images/qol2.pdf

4 Wet Woodland HAP—www.ukbap.org.uk
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6. We are aware that scientists at Forest Research’s Talybont Research Station are currently undertaking
modelling work on the potential role of woodland in the flood plain to alleviate flood risk down stream.

7. Further interesting work has been done at Pontbren inWales5 where soil water storage and infiltration
capacity has been researched on agricultural land recently planted with trees. The results show that
infiltration is significantly greater (90%) in the area planted with trees than in the adjacent agricultural land.

8. Research of this type illustrates the potential for not only innovative use of flood plains for flood
storage gain, but also for more sustainable land use practices which may reduce the eVects of intense rainfall
events, by enabling a greater volume of water to infiltrate the soil.

Further Research

9. A further area of research required is the ability of riparian habitats, which would include wet
woodland, to help deliver the Water Frameworks Directive requirements for water quality, through
buVering of watercourses enabling filtration of diVuse pollutants. In upper catchments this is particularly
important as headwater streams, ditches and finger drains, which intersect farmland, are where diVuse
pollution tends to enter watercourses. Again such land use changes would help to deliver biodiversity
targets.

10. The Sustainable Development Commission notes that “planning for winter floods and summer
droughts that may become more frequent with the advent of climate change does not appear to be very far
advanced6”. The Woodland Trust wishes to see greater investment in research to identify sustainable
landuse practices that would help to mitigate the eVects of predicted climate change on water management,
especially flood control.

11. Furthermore the Woodland Trust urges the Government to look at these research areas in a holistic
way, such that delivery of more than one policy area can be considered at the outset, thereby better reflecting
the Government’s approach to sustainable development. A joined up approach to research on issues
surrounding climate change and water policy could help tackle other issues including diVuse pollution,
biodiversity, recreation and flooding, enabling simultaneous delivery of a wide range of sustainable
development indicators.

12. Whilst not included in the terms of reference, we hope that that the Committee will take the
opportunity to take a joined up look at how this inquiry is relevant to recent CAP reform. This may include,
for example, Good Agricultural and Environment Condition, including the targeted use of buVer strips to
protect watercourses, and also likely agricultural demand for irrigation water in the future.

The Woodland Trust

April 2004

Memorandum submitted by the Met OYce

CLIMATE CHANGE AND WATER SECURITY

Note that research at the Hadley Centre, on which this submission of evidence is based, is largely funded
by the Global Atmosphere Division of Defra, with additional resources from the Ministry of Defence and
the European Commission.

Summary

The Terms of Reference of this inquiry are concerned with the future adequacy of water supplies and with
floodmanagement. Central to both of these issues is the eVect that climate changewill have, andmay already
be having, on precipitation. This submission from theMet OYce summarises the changes that have recently
happened to precipitation climate, and those which are predicted to take place in the future. It demonstrates
that good progress is being made in predicting detailed patterns of change over the UK. Nevertheless,
substantial uncertainties remain which are a hindrance to estimating impacts and hence to eYcient
adaptation. The challenge for the next few years is not only to reduce these uncertainties but also to quantify
them. The probabilistic predictions which will become available over the next few years will allow planners
to incorporate the eVects of climate change into formal risk assessments and hence plan adaptation more
cost-eVectively.

5 ZL Carroll1, SB Bird, BA Emmett1, B Reynolds1 & FL Sinclair2. Can shelter belts on agricultural land reduce the flooding
risk?1. Centre for Ecology and Hydrology, Orton Building, Deiniol Road, Bangor, Gwynedd, Wales, LL57 2UP.2 School of
Agricultural & Forest Sciences, University of Wales Bangor, Deiniol Road, Bangor, Gwynedd, LL57 2UW.

6 Shows promise. But must try harder. A report by the Sustainable Development Commission. April 2004
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1. Recent Climate Change and its Causes

1.1 Substantial changes in climate have been observed over the past century, and particularly over the
past 3 or 4 decades. Since the 1970s, global temperatures have risen rapidly by about 0.5)C. Research at the
Met OYce Hadley Centre has demonstrated that this rise is extremely diYcult to explain other than by
invoking human activities, particularly the enhancement of the greenhouse eVect by fossil fuel burning.
More recently, we have been able to attribute recent warming at a continental scale (for example, over
Europe) to human activities. And, although this attribution cannot yet be made at the scale of the UK, it
would not be unreasonable to link human activities to the warming of almost 1)C in the Central England
Temperature that has been observed over the past few decades.

1.2 Changes in precipitation have also been observed. England and Wales precipitation has increased in
winter months and decreased in summer months, and the proportion of winter precipitation which falls in
heavy events has changed, too, over the past 40 years; with increases in winter months and decreases in
summer. Such changes are in line with model predictions of the eVect of human activities although, once
again, we cannot formally attribute them to that cause. The observed changes in rainfall over the UK are
larger than we would expect from the current level of warming, possibly due to a contribution from changes
in circulation patterns (winds) which may or may not be associated with human-made changes in
greenhouse gases.

2. Predictions of Future Change in Climate

2.1 We expect to see climate changing in the future as emissions of greenhouse gases, particularly carbon
dioxide, increase from fossil fuel burning. In order to estimate the change we use a global climate model
which represents the climate system in the atmosphere, land, ocean and cryosphere; in our case the Hadley
Centre HadCM3 model which is recognised to be world-leading. We drive this with scenarios of future
emissions of greenhouse gases which have been developed by the Special Report on Emission Scenarios of
the Intergovernmental Panel onClimateChange; these depend upon assumed changes in population, energy
use, technology etc and range (in the case of carbon dioxide) from relatively little change in emissions over
the next 100 years to a quadrupling of emissions. Under the lowest of these scenarios we predict a
temperature rise over land by 2100 of almost 3)C, under the highest scenario this becomes about 7)C.

2.2 The climate model also predicts patterns of change, in climate quantities such as rainfall, at a coarse
resolution of about 300 km. In order to obtain more detail in the predictions over the UK, we “downscale”
the global results to a resolution of 50 or 25 km using a regional climate model (PRECIS). Results from this
were used to generate new climate change scenarios for the UK Climate Impacts Programme (referred to as
UKCIP02), launched byMrs Beckett in April 2002. The results predict that, by the 2080s, under the highest
emissions scenario, rainfall over Southern England will be reduced by more than 50% in summer and over
most of England it will increase by 25% or more in winter (Fig 1). For other emissions scenarios, and in
earlier future periods, changes will be correspondingly less, as they will also be over more northerly and
westerly parts of the UK.
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Figure 1: changes in precipitation by the 2080s in winter (left) and summer
(right) under the high emissions scenario (taken from UKCIPO2).
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2.3 As well as changes in amounts of rainfall, we predict that the frequency of intense rainfall events will
also change, such that in wintertime over most parts of the UK these will at least double. This has obvious
implications for the frequency with which river and urban flooding could occur, and for the intensity of the
1-in-100 year flood. Research in collaboration with CEH Wallingford will translate the climate scenarios
we have developed into river flows and river levels, so that change in flood risk can be estimated. In
summertime the opposite will be the case.

3. Uncertainties in Predictions

3.1 The UKCIP02 scenarios are probably the best available for any country, and are being extensively
used to study the impacts of climate change on various sectors and regions of the UK. However, as is clearly
pointed out in the report, but not always heeded, the scenarios contain substantial uncertainties which
should be taken into account when impacts are assessed.

3.2 The first uncertainty is due to the lack of certainty in future emissions; this is handled in UKCIP02
by showing scenarios for the full range of possible future emissions. In the event, because of the great inertia
of the climate system, climate change up to the middle of the century doesn’t depend much on emissions to
that point, because most of the early-century change is already built into the climate system by current
emissions and those over the past few decades. At the end of the century, climate change is very dependent
on which emissions path the world follows.

3.3 The second uncertainty is due to the climate models themselves, both the global one required to
estimate broad-scale changes and the regional one used to downscale these to a resolution useful for impacts
assessment. The models incorporate our best representation of the climate system, and in particular the
interactions between diVerent components in it (feedbacks) but this understanding is limited (largely by lack
of observations in the real world atmosphere, oceans, etc) and the models themselves cannot even represent
this limited understanding (in part because of the limitations of supercomputing power and hence the
resolution of the global model).

The change in annual global average rainfall predicted by the 11 models shown in the last IPCC report
ranges from 1% to 9%.On the scale of the wholeUK, the situation is worse: in wintertime the increase ranges
from 1% to 60%. And for East Anglia it ranges from a small decrease of a few percent to an increase of
over 50%. Although the Hadley Centre model has been extensively validated and is a world-leader, and its
predictions fall roughly in the middle of the range from all models, we cannot formally claim that its
predictions are any more or less likely to be correct than any of the others.

3.4 Faced with this uncertainty, the flood defence planner is put in an unenviable position; if he plans on
the basis of the least sensitive model his defence costs will be small or even zero but he runs the risk of major
flooding if the most sensitive model turns out to be close to reality; if he plans for the worst he could waste
billions of pounds on protection which turns out not to be needed. At present we cannot even rank the
various model predictions in terms of credibility.

4. Probabilistic Predictions

4.1 What planners really wants is not several deterministic predictions of unknown relative quality, but
a probabilistic prediction of change, which tells them the probability of diVerent levels of change which can
be factored into formal risk assessments. So, for example, this might say that the probability of winter
rainfall in SE England increasing by 10% or more by 2050 is 90%, the probability of it by 30% or more is
15%, etc (values given are illustrative). For the first time, this is now possible through the use of model
ensembles. The technique involves taking a climate model and changing within it one of the representations
of processes in the atmosphere, ocean, etc to make a new variation of the climate model. This is then run to
predict changes (for example, in SE England winter rainfall by 2050). A further process in the model is
changed and a diVerent prediction ensues. By doing this a large number of times, rating the credibility of
each of the models by reference to its performance at simulating the current climate, and combining all the
predictions, we can form a probability distribution of change. In the Hadley Centre this has been started
using 50 variations of the climate model, and Fig 2 shows the initial probability predictions that have been
made. These are not yet useable, as they only include an initial selection of representation uncertainties, but
they will develop over the next 2 or 3 years to the point where they do provide useable information to
planners. Hence one valid option for planners would be to delay decisions until they have better information
to work with.



9639341008 Page Type [E] 10-09-04 23:35:44 Pag Table: COENEW PPSysB Unit: PAG5

Ev 116 Environment, Food and Rural Affairs Committee: Evidence

0.0014 

0.0012 

0.0010 

0.0008 

0.0006 

0.0004 

0.0002 

0.0000

P
ro

ba
bi

lit
y 

de
ns

ity

P
ro

ba
bi

lit
y 

de
ns

ity

-80         -60         -40         -20           0           20 0                      20                       40                       60

0.0015 

0.0010 

0.0005 

0.0000

Fig 2. Preliminary probability predictions of % changes in South-East England precipitation in summer (left)
and winter (right) by the 2080s under a Medium-High emissions scenario.

4.2 Up to now, these probabilistic scenarios have been generated using global climatemodels, which have
a poor resolution (300km) and do a poor job of estimating changes in extremes. Both these limitations are
overcome by using regional climate models (RCMs) as mentioned earlier, and the goal is to have high-
resolution probabilistic predictions by the time of the next set of climate change scenarios for UKCIP in
about 2007.

5. Natural Variability

5.1 The last main uncertainty in prediction future climate is natural variability. We know that, because
interactions between the atmosphere and oceans makes the climate system a chaotic one, climate varies
widely from one year to the next unconnected with any human influence. The UK, because it is at the end
of Atlantic storm tracks and at the interface between continent and ocean, has a very variable climate, and
for precipitation this variability is likely to be greater than any underlying human-made change over the
next few decades. Until recently it was taken for granted that the variability was unpredictable, but recent
research is indicating that some useable predictability exists, and useable forecasts over the next decade
(“decadal” forecasts) will be possible in the future. This is partly due to developments in modelling, and
partly due to the increasing availability of good observational data from the oceans (which, because of their
inertia, determine the state of the climate over the next few years). Hence, any planning for flood defences
or water availability should also take account of decadal forecasts once they become available.

6. Sea Level Rise and Storm Surges

6.1 Global warming due to human activities will cause the sea level to rise, mainly due to the expansion
of ocean waters and the melting of land ice. There is a wide range of uncertainty in the global average rise
over the next 100 years, ranging from 10cm to 90cm. The rise will not be uniform across the globe, and local
eVects add to this uncertainty. Flooding mainly occurs when storm surges, produced by a combination of
high winds and low pressures, hit vulnerable coastlines. Surge heights for which coastal defence will have
to cater will change both by rising sea levels and changes in storminess; the latter is notoriously diYcult to
predict. Nonetheless, modelling done for the UKCIP02 report showed that even a models rise in sea level,
of 30cm by the 2080s, coupled with changes in land levels, would change the height of the typical “50-year”
storm surge by up to a metre or more in some parts of the coast, with other parts seeing 30 or 40cm. Again,
uncertainties in sea level predictions are substantial, arising fromboth the climatemodel and the storm surge
model. Probability predictions will bemade, on a somewhat longer timescale than those of precipitation and
river flows.

The Met OYce

April 2004
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Memorandum submitted by British Waterways

CLIMATE CHANGE AND WATER SECURITY

1. Whether Existing Water Supplies are Adequate and what Additional Sources of Water may

be Needed

1.1 The UK Climate Impact Programme 2002 (UKCIP02) high emission scenario indicates summer
precipitation may decrease by 50% or more by 2080. Canals are predominantly fed from reservoirs and the
dominant demand is during the summer. Reduced flows into the reservoirs in the summer and also from
natural stream course, that feed direct to the canals, will lead to shortfalls.

1.2 BW have not modelled the 2080 scenario but modelling of the high emission scenario up to 2030
indicates that annually 6,000ml of additional resource would be required to meet existing demands on the
system. The modelling has taken account of 30% increased precipitation during the winter months and has
assumed reservoir draw-down starts with a full reservoir.

1.3 River navigations and canals that are predominantly river fed, will also be directly impacted by
reduced summer rainfall leading to reduced flows and reduced water levels. Navigation will be restricted,
but we have no data to predicate how frequent or severe these restrictions may be.

1.4 The need for additional resources can be reduced in some locations by re-circulation of existing
resources to minimise water lost from the canal system. The fuel needed to drive the pumps and associated
emissions is, however, likely to have a detrimental environmental impact.

1.5 The general reduction of resources in the South East compared with the North West may strengthen
the case for utilisation of the canal system as a means of transferring water across catchments in an
environmentally friendly manner.

2. What will be the Impact on Resource Management

2.1 Summer soil moisture may reduce by 40% by 2080 (UKCIP02 high emission scenario).

2.2 Losses from canals will increase due to higher evaporation and also due to high soil moisture deficit
and lower ground water tables with resultant increase in seepage rates.

2.3 Top water losses from canals will increase due to clay shrinkage of embankment surfaces and
increased desiccation.

2.4 The increased demand for water as a result of these additional losses will require additional water
resources to be found. Losses from these sources could be as high as 10,000ml. Alternatively, capital works
could be put in hand to reduce the losses although the costs of these works are anticipated to be of the same
order as the provision of additional water resources.

2.5 More “Mediterranean” summers may encourage more boating on the canals—whilst this is regarded
as a positive scenario by BW, the increased use of locks and, hence, water consumptionwill exacerbate water
resource problems.

2.6 Another area of resource management that needs to be considered is agriculture. Historically,
agriculture has used canal water as a source of irrigation in the summer months (900ml). Drier summers will
potentially increase demand, but we see the long-term solution as small winterage storage reservoirs taking
advantage of the predicted 30% increase in winter rainfall.

3. The Implications for Flood Management, Investment in Mitigation Measures, and for Wider

Policy such as Planning

3.1 Winter rainfall may increase by up to 30% and intensity may increase by 20% by 2080 (UKCIP02
high emission scenario).

3.2 The increased runoV from saturated catchments will reduce the ability of the canal system to
accommodate flood flows without overtopping of canal embankments (with consequent risk of a canal
breach). The short duration, high intensity storms tend to be more critical in this respect.

3.3 On the canal system, mitigation measures to reduce the risk of overtopping can be introduced
including the raising of embankments, the provision of additional floodweirs or automation of flood sluices.
All of these will require increased capital investment and revenue costs.

3.4 The canal systemwill also suVer from the impact of more intense storms generating flows in adjoining
rivers and streams that exceed the capacity of the culverts carrying these flows under the canal.
Embankments will become surcharged leading potentially to uncontrolled breaches.

3.5 Canals, in some instances, could also provide innovative solutions to enhanced local flood risk by
being used for flood attenuation or flood routing. The inclusion of the canals in the EA floodManagement
Flood Plans would identify such opportunities.
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3.6 The incidence of flooding on river navigations tends to be more influenced by the prolonged rainfall,
forecast to increase by 30%, rather than the short duration, intense floods. During such periods, when flow
in the rivers makes navigation unsafe (either due to flow velocity or reduced headroom), flood gates are
operated by British Waterways to control water levels and ensure a safe haven for craft. Clearly, the
incidence of these events and, hence, the cost of dealing with them will increase due to climate change.

3.7 Where lock gates provide part of flood defence system theymay need to be raised to sustain the higher
river levels that climate change will bring.

3.8 On both canals and river navigations the increased intensity and volume of run-oV from floods will
cause additional erosion within the catchment and a need for more frequent dredging of the water channel-
both for maintaining navigable depth and to provide adequate channel cross section to convey flood flows.

3.9 There is limited understanding of the impact of climate change on embankment stability. Desiccation
at the ground surface and cracking of clay fill in hotter, drier summers will make embankments more
susceptible to infiltration of rainwater and the potential for slope failure as a consequence of loss of soil
suction. The overall impact will be increase risk of flooding from canal embankment breaches. BW are co-
sponsoring a research project led by Newcastle University which will monitor the behaviour of a trial
embankment subject to accelerated, artificial weather patterns.

4. Ways in Which the Impact of Changes in Water Availability on Bio-diversity can be Minimised.

4.1 The increased use of existing reservoir storage in drier summers and pressure to alter traditional draw-
down regimes could have adverse ecological impacts , particularly on reservoirs that are SSSIs. Protecting
these would increase pressure on other sources of water supply and create demand for additional new
sources.

4.2 Solutions need to be found to the prospect that some non-native, invasive plants will flourish in the
changing climate and also the increased incidence of algal blooms and weed growth that the warmer
summers will bring.

British Waterways

April 2004

Memorandum submitted by National Farmers’ Union

CLIMATE CHANGE AND WATER SECURITY

The National Farmers Union (NFU) welcomes this opportunity to submit evidence to the Environment,
Food and Rural AVairs Committee’s inquiry into climate change and water security, flooding and related
issues. The NFU represents the business interests and policy concerns of farmers and growers in England
and Wales and in discussions with all tiers of Government. Farming is critically dependent on the climate
and climatic variation, not to mention secure access to water resources. Climate change could present
significant threats toUK farmers in terms of water security but also opportunities for UK farmers to explore
new and diVerent prospects for their businesses. Our evidence focuses on issues of relevance to agriculture
and the farming community.

Executive Summary

1. The eVects of climate change on the availability of water resources and security of supply is a concern
for British farmers and growers. Resources in many areas are becoming increasingly stressed due to greater
demands from all sectors in society. The importance of a reliable and secure supply of water to the
agricultural industry cannot be overstated. The survival of the industry and indeed the rural economy is
dependent on this vital resource.

2. The NFU believe that new sources of water should be developed only as a complement to the more
eYcient and eVective use of current resources. However, if additional sources are deemed necessary, the
NFU supports increased groundwater abstraction under the correct environmental conditions and the
increased use of poor or bad quality water. We do not believe that water transfers should be considered as
an additional resource.

3. The impacts of climate change on resource management will be very significant. Already farmers and
growers are undertaking a number of water saving measures to improve water eYciency and conservation
on farm. With assistance from government these measures would become more widespread, thus limiting
the impact of climate change on the rural economy.
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4. Unlike other abstractors irrigators are subject to restrictions on water use during dry periods. This
already has negative implications for farm businesses which will only be exacerbated by climate change.
Support from government for winter storage reservoirs would not only alleviate this problem but also ease
the pressure on resources during summer months, save on water charges and contribute to improved
biodiversity on farm.

5. Agriculture has the potential to make a contribution to flood mitigation through land management
and the recreation of riparian wetlands. However, if these options are not adequately financed or funded
oVering security to the farmer they will fail to have a significant impact.

Whether existing water supplies are adequate and what additional sources of water might be needed?

6. The NFU believes that instead of considering the issue of whether water supplies are adequate and
what additional sources of watermight be needed, the focus of attention should be on how responsible water
use can be encouraged. In addition we believe that new water resources should be developed only as a
complement to more eYcient and eVective use. The current and future prosperity of agriculture depends on
access to resources and where possible the NFU believes that requirements should be met through better
management and an increased focus on eYciency and conservation.

7. When considering the development of new resources the environment is a key concern. Abstraction of
groundwater in circumstances in which replenishment of the aquifer cannot sustain the rate of abstraction
is a concern for farmers and growers and can impact on the protected rights of other abstractors. Unless it
can be shown that abstraction posses minimal risk to soil and water conditions in the catchment and will
not result in lasting eVects on the water table, this additional source should not be considered. It is therefore
vital to consider the nature and scale of proposals when considering new groundwater developments.

8. We do not consider the transfer of water from distant areas where it is surplus to areas where it is in
deficit to be a viable additional source of water. We would question how compatible this option is with the
Catchment Abstraction Management Strategy (CAMS) process. For example, how would CAMS take
account of the water lost or gained in catchments and what would additional supplies mean for the
classification of catchments based onwater availability. Furthermore, the Environment Agency has recently
consulted on developing a water rights trading market in England and Wales. This consultation proposed
that trading should occur only within catchments or where a hydrological link could be established. Transfer
of water from areas of surplus where there is no link is not only in conflict with but may undermine the
principles on which the trading process is based. In addition, the NFU believe that there are too many
uncertainties associated with transfer schemes, in particular is the issue of how water quality will be
protected.

9. If additional sources of water are deemed to be necessary we believe that the best option is to focus
resources on using poor or bad quality water. The issue of water quality and quantity are inextricably linked
and eVorts should be made to improve the quality of some resources as a means of increasing the quantity
available to water users. As public water supply is the single biggest water user, the onus should be on water
companies to treat bad quality water and thus gain access to further resources.

What will be the impact on resource management (and particularly the need for changes in irrigation and water
conservation for agriculture)?

10. The combined impact of climate change and the increased need for water for the environment,
housing and business purposes will result in increased pressure on resources in the future. It is vital therefore
that improvements in water eYciency and resource management are made by all water stakeholders—we
all have a role to play in conserving water and must strive to become more “water wise”.

11. Farmers and growers have a good water eYciency record that is continually improving. When we
consider that farmers use less than 5% of the nation’s water supplies and produce over 70% of the nation’s
total food requirements, we can see that eYciency is a principal concern. However, it is vital to ensure that
agriculture continues to make the best possible use of water resources already available to it. The NFU is
committed to this aim and has promoted the eYcient and responsible use of water amongst its members
through its Waterwise campaign and its sponsorship of the Environment AgencyWater EYciency Awards.

12. Recognition of the importance of water has prompted a number of farmers and growers to
significantly improve eYciency measure taken on farm. These measures include:

— Technical improvements—advanced irrigation equipment, computer based scheduling systems,
nozzles which ensure uniform rate of application to the soil.

— Trickle irrigation.

— Spraying at night to reduce evaporation losses.

— Recycling.

— Separation of dirty and clean water.
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— Collection of rainwater.

— Water audits.

However, these measures need to be more widespread and support from government is necessary. The
Government needs to acknowledge the constraints on the industry in terms of cost and lack of knowledge
about the most appropriate water eYciency measures to take. It is vital that agriculture is working in
partnership with government and other stakeholders and that it is provided with the necessary tools to
improve resource management in the face of climate change.

13. The importance of a reliable supply of water to agriculture and horticulture cannot be overstated. The
reliability of this supply will become even more vital as the eVects of climate change; unpredictable weather
patterns, varying rainfall distribution throughout the year and potential seasonal shortfalls, become more
prevalent. When water is scarce the Environment Agency can—at very short notice—restrict or ban the
abstraction of water for irrigation, or impose conditions on when irrigation can take place. Restrictions on
irrigation can have catastrophic impacts on agricultural and horticultural businesses not to mention those
engaged in related activities such as packaging, transport and retailing. Without a secure supply of water
farmers cannotmeet the increasingly high quantity and quality standards required by supermarket contracts
and the public. Interrupted or restricted supplies may also impact on the health, hygiene and welfare
conditions of livestock. As a result, the UK’s competitive position in the market place may be compromised
by imports.

14. An important means by which farmers could make maximum use of resources is through storage of
surplus water during the wintermonths. TheNFU, amongst other stakeholders is calling from support from
government for on-farm winter storage. There are numerous benefits to on-farm storage—not least a
reduction in the pressure on resources in summer. At present however the obstacles facing farmers and
growers in installing on-farm reservoirs are simply too diYcult for many to overcome. Planning permission
and cost are the principal constraints but the move by the Agency to time limit licences has left many
uncertain if abstraction licences to fill reservoirs will be renewed—making return on investment diYcult to
predict. Support for winter storage in the form of grant in aid and reduced bureaucracy would ensure
availability and security of water supply to the industry, thus helping to reduce the impacts of climate change
on the whole of society.

The implications for flood management, investment in mitigation measures and for wider policy such as
planning?

15. In much of the lowlands UK agriculture depends on the provision and maintenance of eVective flood
and coastal defence systems. It is estimated that 60% of grade 1 agricultural land is at risk from flooding
(ODPM, Planning policy Guidance 25: Development and Flood Risk). Following the floods of Autumn
2000 farmers suVered substantial losses due to damage of existing crops and prevention of drilling for the
next season. An increase in the intensity and frequency of flooding and extreme rainfall events as a result
of climate change is therefore of significant importance to the farming community.

16. The implications of climate change for flood management are significant. The uncertainty associated
with climate change and particularly the increase in frequency of extreme events may render current flood
defence schemes and systems ineVective. More robust flood management systems will therefore be required
to use innovative measures to protect land and the public and move towards systems that work with rather
than against the forces of climate change.

17. Agriculture and land management could make a significant contribution to a reduction in the flood
risk caused by climate change. Farmers and growers are the principal land managers in the country and
manage the land and the soil in a way which maintains its long-term ability to provide its vital function in
agriculture. However, with additional management measures farmland’s interception capacity can be
significantly increased, thus contributing to floodmitigation.Measures taken by farmers that have a positive
impact on flood management include:

— Cultivation practice.

— Improving in-field drainage.

— Reducing run oV through the use of contoured hedgerows and other buVer vegetation strips.

— Introducing grass into arable rotations or maintaining areas of permanent grassland.

— Woodland planting.

— Recreation of riparian washlands and wetlands.

The recreation of riparian wetlands on farms is not only a potential flood defence option but can act to
desynchronise farm run-oV, increase aquifer recharge, act as a barrier to diVuse pollution and result in
biodiversity benefits.

18. Although farmers and growers are in a position positively to contribute to the mitigation of flood
defence, there is a common obstacle to these measures—investment. One of the main barriers to flood
protection measures is the inflexibility of current funding mechanisms. Compensation and payment for
alternative beneficial land use is allowed in only a limited set of circumstances. This often means that many
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schemes that landowners could contribute to are unable to due to a lack of financial viability. Agri-
environment schemes have been unsuccessful as a means of unlocking wash land and managed realignment
as an option for farmers. For most the payments on oVer are simply too low to oVer a fair return for the
capital loss of land value whilst also oVering a secure income stream in the long term eg 30–50 years. It may
be that what is required is a capital payment to reflect the decline in land value and an ongoing payment to
reflect the fact that the land will require some sort of care and maintenance. This could be achieved by a
tender scheme where farmers are invited to submit bids for reverting land for the particular use that the
public wants to make of it. Recreation of riparian wetlands on farmland, although of potentially significant
benefit needs to be rigorously assessed as a policy option. It should be considered only with the full
participation of the farming community, to ensure long term sustainability of the solution and to ensure that
adequate funding was in place.

19. Current Government policy is such that there is no statutory duty to build or maintain flood defences
and existing policies give rural coastal and flood defence schemes a low priority. There is a certain irony in
the fact that if there is a “Habitats Directive” designated site near or on agricultural land, it will be given a
higher priority of flood defence, due to the commitment that the Government has to protect these sites. The
NFU believe that as current knowledge on flood protection option is not fully developed, hard engineering
options still need to be funded as a mean of protecting land from the eVects of flooding.

20. It is important that when planning flood management we consider the longevity of solutions and not
simply aim to solve present day problems. There needs to be a strategic approach, which not only considers
agriculture but also urban areas. Planning policy and the planning system has traditionally not taken
suYcient account of flooding issues and must increasingly consider the huge positive and negative impacts
it can have on flooding and flood mitigation.

Ways in which the impact of changes in water availability on biodiversity can be minimised.

21. Clearly many aspects of climate change and its impact of water availability will have consequences
for biodiversity. However, not all of these need be negative. The use of winter water storage could provide
valuable extra wetland habitat in areas previously without such habitats (as well as reducing the negative
impacts of excessive water use during the summer months). Similarly we would expect that measures to
improve the resilience of farmland to the eVect of extreme events (such as a higher standard of soil
management) would also benefit biodiversity in the form of reduced diVuse agricultural pollution in
surface waters.

22. Wetland features on farm are in general nurtured by farmers and growers who realise that streams,
ponds and rivers are invaluable habitats for wildlife. These features also enhance on-farm biodiversity and
contribute to the abundance of wildlife that makes our countryside so distinctive.

National Farmers’ Union

April 2004

Memorandum submitted by the Minister for Housing and Planning, OYce of the Deputy Prime Minister

CLIMATE CHANGE AND WATER SECURITY

Introduction

1. The OYce of the Deputy Prime Minister (ODPM) works across government to ensure that
Departments collectively deliver thriving, inclusive, sustainable communities, achieving better quality of life
for all.

2. This memorandum outlines Government planning policies and ongoing actions relevant to this
inquiry, including research, which aim to assist the work in creating sustainable communities to take full
account of the likely implications of climate change. The potential impact of climate change on flood risks
and the availability of water supply for development are addressed through strategic spatial planning at the
national and regional scale and through local authority development plans and decisions on individual
planning applications.

Planning and Climate Change

3. The Government’s planning policies take account of climate change and aim to ensure that those
involved in regional and local planning do so also. Planning policy guidance notes (PPGs) clearly establish
climate change as a material planning consideration in the preparation of regional strategies and
development plans.
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4. PPG 11 Regional planning, published in October 2000, advises that Regional Planning Bodies (RPBs)
“should consider their regions’ vulnerability to climate change using the most recent climate change
scenarios available from the draft UKclimate impacts programme.” In particular, spatial strategies “should
take account of the need to avoid new development in areas that increase vulnerability and consider possible
adaptation options for vulnerable areas.”

5. The consultation draft of the new Planning Policy Statement (PPS) 11 Regional spatial strategies,
issued inOctober 2003, advises that regional spatial strategies “should also inform and take account of other
strategies and programmes that have a bearing on land-use activities . . . [including] strategies to adapt to
the eVects of climate change.”

6. PPG 12 Development plans, published in December 1999, also advises that development plans should
take environmental considerations, including global climate change, comprehensively and consistently
into account.

7. The consultation draft of the new PPS 1 Creating sustainable communities, issued in March 2004,
includes among the specific objectives for sustainable development and sustainable communities “the need
to address, on the basis of sound science, the causes and impacts of climate change”.

Research on Planning and Climate Change

8. In 2000, the then Department for Environment, Transport and the Regions (DETR) commissioned
research to examine the extent to which climate change was being taken into account in both national and
local land-use planning. The results are to be published shortly in the form of good practice guidance—The
planning response to climate change: advice on better practice. This will provide planning professionals with
an overview of current thinking and the state of knowledge on the planning response to climate change. It
recognises that both the science of climate change and planning practice in response to it are still developing
but reflects the real urgency to put in place regional and local planning policies on adaptation to climate
change and to strengthen policies that will mitigate and reduce greenhouse gas emissions.

9. The advice will set out a range of topics, including flooding, coasts and water resources, that planning
authorities and developers will need to take into consideration in the light of developing understanding of
the impacts of climate change. For each topic, it will identify national policy and good practice with
examples of the consideration needed by regional planning bodies and local authorities in regional spatial
strategies and development plans. It will also include a climate-sensitive development check-list that could
be incorporated into supplementary planning guidance or into wider sustainable development check-lists
developed and used by development control oYcers.

10. In addition, ODPM has co-operated widely with the Department for Environment, Food and Rural
AVairs (Defra) and the UKClimate Impacts Programme (UKCIP) on research with particular relevance to
planning. A recent example is the ongoing joint UKCIP/EPSRC (Engineering and Physical Sciences
Research Council) project on “Adaptation strategies for climate change within the urban environment”.

Planning, Flood Management and Climate Change

11. Government policy on planning in relation to flood management in England is contained in PPG 25
Development and flood risk, published in July 2001. This takes full account of climate change in its advocacy
of a precautionary risk-based approach to planning decisions that recognises the large uncertainties in the
prediction of flood-risk and the assessment of the impacts of climate change. The risk-based approach gives
priority to development in lower-risk areas but recognises that the extent of existing development in more
vulnerable areas will necessitate some continuing development in those high-risk areas that are already
developed. Not to do so would eVectively blight a significant proportion of existing development. PPG 25
recommends a minimum standard of defence for new housing that takes account of climate change for the
lifetime of the development.

12. Advice on climate change in PPG 25 is based on the results of Defra evaluation of the UKCIP
scenarios 1998 and their potential impact on flood risk.However, it recognises the gaps in our understanding
of how the changing climate will aVect the areas currently at risk of flooding. While climate change will
increase the risk, there is a lack of quantified and robust information to be more specific. For that reason,
theGovernment is committed to review PPG 25 “three years after publication in the light of further evidence
then available on climate change and emerging experience of its implementation and eVectiveness.” This
review will start later this year and will take into account the latest climate change scenarios UKCIP 2002 as
well as the extensive longer-term study by the OYce of Science and Technology Foresight Flood and coastal
defence project, which is to be published on 22 April.

13. PPG 25 already recognises the increased impact likely to arise from intra-urban flooding (ie flooding
due to heavy rainstorms overwhelming local drainage systems rather than to overflowing rivers or
overtopping of coastal defences). This is a feature that is highlighted in the Foresight study. One means of
mitigating those impacts is the use of appropriately designed sustainable drainage systems (SUDS). PPG 25
strongly supports their use.
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14. Part H (Drainage and waste disposal) of the Building Regulations 2001 were amended, with eVect
from 1 April 2002, to introduce a hierarchy of surface drainage options for new development that gives
priority to infiltration and other more sustainable systems. New guidance to Part H recommends that anti-
flood devices are fitted to buildings that have basements or are in areas where it is known that sewers back
up when heavily loaded. Part H also recommends that rainwater drainage to structures that have complex
roof layouts or buildings that house vulnerable users should be designed using specific rainfall intensity data
rather than using traditional rules of thumb. This should limit damage to buildings caused by overflowing
internal gutters.

15. In addition, ODPMhas been working further on SUDSwith Defra, the Environment Agency,Water
UK, the Local Government Association and others in the National SUDS Working Group. This aims to
develop and publish in the summer an interim Code of Practice on SUDS to encourage the implementation
of SUDS in new and existing developments through the provision of basic guidance to make the adoption
and allocation of maintenance for SUDS more straightforward.

16. ODPM continues to be involved with research by the Construction Industry Research and
Information Association (CIRIA) and HRWallingford Ltd on diVerent aspects of SUDS relevant to their
consideration in the planning system, including an examination of the potential conflicts between SUDS and
high-density development and how these might be resolved.

17. ODPMhas continued to support relevant research on flooding that could have planning implications.
For example, in 2002, interim guidance on flood-resistant construction techniques that could be applied to
residential and small commercial buildings was published (Living with floods). ODPM, Defra and the
Environment Agency have worked together to improve the quality and accessibility of information on the
flood-resistance and repair of buildings after flooding. It has nowbeen determined that resistance to flooding
is within the scope of the BuildingRegulations. In order to develop standards and guidance research projects
on flood resistance and flood resilience are being evaluated.

18. Part C of the Building Regulations deals with Site preparation and resistance to contaminants and
moisture. A revised Approved Document and amendment Regulations will be published very soon. Flood
resistance is specifically addressed by improved guidance on enhanced sub-soil drainage, floors in contact
with very permeable strata and provision for the inspection of floor voids that may be inundated. The
moisture referred to in Part C is mainly weather related. The guidance to Part C has been expanded to
include maps showing shrinkable clays, provision for thermal movement in walls, better weather resistance
of window openings and the information to improve designers and installers awareness of the relationship
between wall construction, weather exposure and type of cavity insulation. Used together this information
should improve the weather resistance of buildings as the eVects of climate change start to impact.

19. ODPM continues to co-operate with Defra and the Environment Agency on its joint research
programme on flood and coastal management and is also involved in the EPSRC research consortium on
flood riskmanagement. For example, later in 2004, CIRIAwill be publishing guidance on the levels of flood
risk assessment appropriate to diVerent stages in the development process in its proposed document—
Development and flood risk: guidance for the construction industry. This work has been part-funded by
ODPM since it will assist greatly in the implementation of PPG 25 and its recommendation that those
proposing development should carry out appropriate flood-risk assessments.

20. ODPM is match-funding a number of international projects under the EU Interreg programmes,
including work on flood-risk management and spatial planning in East Anglia, the Humber Estuary, the
Thames Estuary and the Espace project. The latter (European spatial planning: adapting to climate events)
aims to develop an integrated spatial planning mechanism that will deliver economic, social and
environmental development that is sustainable in terms of climate change. Led by Hampshire County
Council, partners include South-east England authorities and regional organisations, the Environment
Agency and equivalent organisations in Germany, Belgium and the Netherlands.

Planning, Water Resources and Climate Change

21. The availability of water resources for development is clearly established as a material planning
consideration. PPG 23, published in 1994, indicates that the supply of water can be a material consideration
in planning applications and appeals and should be taken into account in drawing up development plans.

22. PPGs 11 and 12 and their draft successors issued as consultation documents in autumn 2003
emphasise the need for the availability of water resources to be taken into account in drawing up regional
strategies and development plans. The ease and cost of supply and the availability of water resources and
sewerage infrastructure may be a factor in determining the location of development within regions and at
local planning authority level. Early consultation with water companies and the Environment Agency is
strongly recommended as an aid to the achievement of sustainable development.
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23. ODPM has been involved in CIRIA research on sustainable water management in the planning of
new development. This is likely to be published later in 2004. In addition, the Sustainable Buildings Task
Force, jointly sponsored by ODPM, Defra and the Department of Trade and Industry, is examining the
potential for increasing water eYciency in new development.

Sustainable Communities, Climate Change and Water Security

24. The Sustainable Communities plan, published in 2003, has been driven by the need tomeet the demand
for housing and employment in the growth areas of the south-east and to revitalise communities in the north
and midlands. While the risk of flooding and the potential impact of climate change on it will need equally
to be considered in the areas of low demand in the north and midlands, these factors, together with the
availability of water resources are key elements in planning for the growth areas in the south-east. These are
generally in locations where water resources are already under stress and they also include significant areas
that are currently at risk of flooding and where that risk is expected to increase as a result of climate change.
Appropriate responses are therefore required if the physical sustainability of the growth areas is to be
secured.

Thames Gateway

25. As the most advanced in its planning, as well as the largest of the growth areas, Thames Gateway
serves as a useful model for the consideration of climate change and water security that the development
process requires. This model will be taken forward in the consideration of the other growth areas as their
planning and development proceed.

26. The Government has committed support to enable the development of at least 120,000 homes with
associated infrastructure, employment opportunities and community facilities by 2016. The Thames
Gateway Strategic Partnership have identified 14 zones of change, which are located largely on previously
developed land within or immediately adjacent to existing urban areas.

27. A large proportion of the new development is to be constructed in areas that are identified by the
Environment Agency as at risk of flooding (though most of these are currently defended to a very high
standard). ODPM has worked with the Environment Agency, which sits on the Thames Gateway Strategic
Partnership’s Environment Sub-Group and is closely involved with the Thames Estuary 2100 project. This
Defra-funded project aims to develop over the next five years a flood management strategy for the Thames
Estuary which will take account of climate change expected over the next 100 years. This project feeds into
the Interreg IIIB Creative flood management project partly supported by ODPM match-funding. The
Agency have advised ODPM and the delivery vehicles on flood risks within the Gateway, on the potential
requirements for future development to minimise those risks and on the requirements for flood-risk
assessment relevant to the diVerent stages of the planning process.

28. Thames Gateway is also an area of limited local water resources. The opportunities to develop new
water supplies that would have sustainable environmental impacts are few and even the best of these could
be contentious. ODPM has therefore consulted the Environment Agency and the water industry on the
potential problems, including the implications of climate change.

29. The use of sustainable drainage systems as part of thewatermanagement trainwill assist in improving
the eYciency of water use as part of this strategy. In particular, the potential for harvesting rainwater and
the operation of SUDS in conjunction with the Gateway’s Green space strategy will assist in achieving
sustainable water management.

Conclusion

30. Government policies on planning and sustainable communities already take account of climate
change and its impact on the security of water supplies and floodmanagement.While we have not yet found
all the answers, a considerable amount of research and associated activity has been completed or is in
progress. The Government is encouraging close co-operation with all the relevant stakeholders, to enable
the implications of climate change on sustainable water management to be addressed.

The Rt Hon Keith Hill MP
Minister for Housing and Planning,
OYce of the Deputy Prime Minister.

April 2004
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Memorandum submitted by the Country Land and Business Association

CLIMATE CHANGE AND WATER SECURITY

Executive Summary

— Rural people and businesses depend on supplies of water of suYcient quantity and the right
quality, when they are required. Many consumers are supplied through an infrastructure of pipes,
many of which are in poor condition.

— It would be particularly helpful, were government able to provide incentives to “water savers” in
the same way that energy savings are encouraged by provision of grants for solar panels and
insulation measures.

— Farmers and growers, especially irrigators, are totally reliant on a supply of water that is both
aVordable and available to them in suYcient quantities at peak growing times. Demands by
growers tend to be at their highest during the summer, when surface waters and aquifers are least
able tomeet all these needs. Their greatest needs therefore tend to coincide with periods of drought
and soil moisture deficit. Ways need to be found to store more water during the winter, for use
by growers during the summer. Ideally, these facilities should be on farm, to reduce the needs for
transport infrastructure. Planning regulations need to reflect this.

— Flood water is seen by society as a threat and not as an opportunity. It will continue to pose a
threat, unless some of the heavy rainfall could be retained in the uplands for the use of society
during the drier months. Alternatively, more water could be held back by diversions into
washlands adjoining rivers and upstream of towns or villages, where these are at greatest risk from
flooding. Landowners would support these measures, if payments were to be made available by
Government, to reward the public benefits that would be produced. This would be a long-term
form of investment and management and incentives would need to reflect this.

— Biodiversity could be enhanced by the creation of wetlands, but only if these are designed to be
permanent and not just transitory features. There is still a need for flood assets constructed by the
Environment Agency, to be managed in a way that it helps to enhance biodiversity. Where surface
or groundwater abstractions are to be reduced for biodiversity reasons, those whose rights are
aVected need to be compensated by the taxpayer, and not by increasing licence fees to be paid for
by other abstractors.

Introduction

1. The Country Land and Business Association (CLA) has some 40,000 members. A significant
proportion of its members own and manage estates or are farmers in England and Wales. The land is their
factory floor and their ability to grow grass, arable crops and trees is either enabled or constrained by
climatic factors such as, sunshine, rainfall, temperature, humidity and wind. Fishing is an important leisure
pursuit for many of our members. Those estates and businesses that depend on letting of fishing rights or
permits are also dependent on river quality and water levels.

2. Climate change that results in periods of drought or excessively heavy rainfall, will influence the extent
to which some crops can be grown, or whether they can be grown at all in certain parts of the country.Many
members rely on irrigation to boost yields of a range of arable crops. They are reliant on assured and
aVordable quantities of water, at the times of the year it is most needed. There are times in the year when
there is far more water in rivers than consumers are capable of utilising and flooding causes damage to crops
and some losses of animals.

It would appear that storm events are becoming more severe and the sheer volume that can fall on some
catchments, makes management of both land and water far more diYcult.

3. One of the greatest diYculties lies in our inability to forecast both drought and excessively heavy
rainfall. The need to store water during times of excess, for use in times of shortage is evident. The
Association’s members are able to use some of their land to create storage facilities and there is interest in
the potential for “water farming”. There is potential to transfer water from the “wet west” to the “dry east”.

4. Members are very conscious of the need to meet the aims of the European Habitats Directive and the
Water Framework Directive, in relation to enhancement of biodiversity in watercourses and wetlands.
Members are keen to meet appropriate and reasonable targets and they are more than willing to work in
partnership with the Environment Agency, English Nature, other Government agencies and NGOs.

Terms of Reference of the Inquiry

The Committee will consider:

— whether existing water supplies are adequate, and what additional sources of water might be
needed;
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— what will be the impact on resources management (and particularly the need for changes in
irrigation and water conservation for agriculture);

— the implications for fold management, investment in mitigation measures, and for wider policy
such as planning; and

— ways in which the impact of changes in water availability on biodiversity can be minimised.

Adequacy of supplies

5. There is a tendency for peak demand for water for household, agricultural and horticultural use, to
coincide with the time of the year when groundwater recharge is at its lowest and crop growth rates are at
their peak. The majority of domestic demand and some agricultural supplies are drawn from water
companies. The water used is taken from aquifers, rivers and reservoirs. Most of the infrastructure used to
carry this water from supplier to consumer was “antiquated” at the time of privatisation of the water and
sewerage industry. Leaks were, and continue to be, commonplace. The water companies have reinvested
very large amounts of money paid by consumers under water charges, in leak repairs and pipe work
replacement. Despite this, the scale of leakage is still unacceptably high. ThamesWater has forecast that the
company is likely to detect some 37,500 hidden leaks in 2004. This gives some idea of the scale of the problem
nationally. The Committee is asked to consider ways in which the rate of renewal of the water-carrying
infrastructure can be increased in England and Wales. Since water saving is such an important principle,
Government is urged to make a significant contribution toward the costs. Many users already pay large
water charges, due to the ongoing need for massive investments in the water industry. We consider it would
be very unfair to burden consumers with additional charges to repair an infrastructure, which was in such
poor condition at the time of handover by Government of publicly-owned assets to the water companies.

6. Other water savings can be achieved by charges being levied on the amount of water used. The CLA
has already stated, in its response to the Environment Agency’s Review of the Water Abstraction Charges
Scheme, that it supports the principle of actual volume charging.

7. Rural people and businesses are heavily dependent on surface or ground water, or supplies fromwater
companies for their livelihoods and quality of life. Many people who live in more remote areas are totally
dependent on privatewater supplies. These can be aVected by long periods of drought or demands on surface
or groundwater by other users. Many people whose supplies are at risk are already investing in facilities like
tanks and reservoirs to secure their own needs. Planning regulations currently pose strong disincentives to
farmers and landownerswhowish to construct reservoirs on their property to guarantee a sustainable supply
of water and to reduce their need to draw water from already overstretched supplies.

8. Issue 64 of the EnvironmentAgency’s demandmanagement bulletin explains the role of theWaterSave
initiative and a range of examples are given to help those interested in saving the amount of water they use,
or in recycling for reuse. It alsomentions work being done to promote rainwater harvesting. The Committee
is asked to consider ways in which Government could promote a much more eVective adoption of water
saving systems by architects, house builders and the construction companies which build factories,
warehouses, retail and industrial premises.

9. It would be particularly helpful, were government able to provide incentives to “water savers” in
the same way that energy savings are encouraged by provision of grants for solar panels and insulation
measures.

10. Drought is a particular threat to those businesses that depend on water during the growing or tourist
seasons. The need to store water during times of excess, for use in times of shortage was stressed in the
introduction. The Association’s members are able, and some of them are willing, to use some of their land
to create storage facilities. There is interest in the potential for “water farming”, in which landowners in
those parts of England and Wales that enjoy high rainfall, could conserve water for distribution to those
parts of the country that suVer from severe soil moisture deficits.

The particular needs of irrigators

11. Farmers and growers who irrigate their crops, have to make large investments to purchase, install
and maintain spray or trickle irrigation systems. Crops are irrigated to improve growth rates and quality,
enabling British growers to compete with growers in other countries. They are totally reliant on a supply of
water that is both aVordable and available to them in suYcient quantities at peak growing times. Their
greatest needs tend to coincide with periods of drought and soil moisture deficit.

12. The Committee’s Terms of Reference imply that there is a need for changes in irrigation and water
conservation for agriculture. (These terms do not, however, identify the need to mitigate the eVects of
abstractions by water companies or other major industrial users). One motivator of the need for changes,
are requirements contained within the European Habitats Directive, the Special Protection Areas Directive
and domestic legislation that require Government to meet PSA targets for favourable condition in wetlands
in England and Wales.
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13. The Environment Agency has identified a need to reduce some abstractions or to withdraw licences
to abstract in some catchment areas. The CLA has stated, in its response to the Agency’s review paper,
“Growers in England andWales are competing against “cheaper” imports of food, grown in countries that
do not bear the same burden of regulation as we do in the UK. If abstraction is to be limited for the good
of the natural and human environment, then the main beneficiaries, the taxpayers, should bear the costs. If
abstractors are required to compensate other abstractors whose water take is curtailed, this would impose
significant additional costs on production. This could jeopardise the ability of some businesses to survive”.

Flood risk and event management

14. Flooding is damaging and can be enormously disruptive in rural areas. Whilst heavy rainfall cannot
be prevented, weather forecasting now suYciently accurate to enable the Environment Agency to predict
areas and levels where flooding is a risk.

15. We are, however, far less able to make the most eVective use of heavy rainfall to recharge aquifers
or to provide areas where water can be stored. Cultivation techniques can be modified to ensure increased
infiltration, whilst continuous ground cover by vegetation can reduce runoV. Maintenance of hedgerows,
field margins and buVer zones, helps to reduce erosion. Fields that are too steep to be ploughed safely by
following the contours, tend to be ploughed by running up and down the contours. This can lead to rapid
runoV, soil erosion and reduced rates of percolation into aquifers. It would be possible to target steep land
that is used for arable cultivation, because it provides a better return than pasture, to ensure that it is restored
to grassland. Appropriate and suYciently attractive incentives would need to be oVered, to encourage
growers to restore to grassland and to manage it. The impact that this kind of pastoral restoration would
have, however, would be very limited when compared with the scale of the problem that needs to be
addressed.

16. Reductions in stocking rates in ESA and CSS agreement areas that were formerly overgrazed, is
helping to increase the sponge capacity of moorland soils in a number of upland areas.Whilst this is helping
to reduce rates of runoV, increases in shrubby plant and tree cover will have an eVect of archaeological
features and the ease with which walkers and riders will be able to cross access areas.

17. The most eVective way of reducing the levels of flooding suVered during heavy rainfall and storm
events, would be to hold water back in the uplands or to divert it into washlands adjoining rivers and
upstream of towns or village that are at greatest risk from flooding. Such measures would have significant
implications for the integrity of someNational Parks and for the productivity of improved pastures or arable
areas that are suitable of use as washlands. Given the right incentives, landowners would be willing to make
land available for flood alleviation schemes.

Minimising risks to wetland biodiversity

18. Abstraction from aquifers or surface waters can have a significant eVect on fens and wetlands fed by
groundwater. Watercourses can also be damaged by excessive draw down from aquifers that underlie them.
For example, a new borehole location enabled far more natural artesian groundwater to reach Redgrave
and Lopham Fen NNR in SuVolk. This, and a range of site restoration works have resulted in significant
improvements to this SAC.

19. Riparian zones of river can be damaged by excessive amounts of water and erosion during flooding.
Conversely they are damaged by too little water in times of drought or as a result of over abstraction. Both
scenarios could result from climate change. Aquatic invertebrates that live in the upper reaches of rivers,
particularly those in upland areas, are particularly susceptible to changes in water quality and temperature.
The status of some species is already threatened by acid rain and the fact that rainfall now precipitates
around 20 kg/ha/pa of nitrogen on upland areaswithin England andWales.Most of this derives from vehicle
exhausts—the switch from leaded to unleaded petrol, increased the levels of another pollutant. The future
of these susceptible and important indicator species will be threatened even more by excessive spates and
periods of drought and warm water temperatures.

20. River engineering has had a poor record in the past and damage to biodiversity and losses of
landscape features were among the casualties. Employment of ecologists by the Environment Agency has
enabled engineers to plan and carry out schemes that not only less damaging, but can and do provide
biodiversity gains. There is, however, still an excessive amount of closely mown grassland adjacent to flood
defence assets. Some of this is justified by the risk of mammal damage, where rodents and others excavate
holes in flood banks and other assets—but only, if the grass and wild flowers are left to grow up.

21. Biodiversity could be enhanced by the creation of wetlands, but only if these are designed to be
permanent and not just transitory features. Landwill need to be found, to enable these features to be created
and managed. Owners and farmers could be willing partners, if the provision of biodiversity is accepted as
an economically viable “public good”.

Country Land and Business Association

April 2004



9639341013 Page Type [E] 10-09-04 23:35:44 Pag Table: COENEW PPSysB Unit: PAG5

Ev 128 Environment, Food and Rural Affairs Committee: Evidence

Memorandum submitted by Dr Keith Weatherhead

CLIMATE CHANGE AND WATER SECURITY

The evidence below is based on my experience gained through my personal research, as a CAMS
stakeholder Group chairman, my involvement with the UK irrigation industry (I am currently chairman of
the UK Irrigation Association), and leading a series of recent university research projects, particularly:

— National andRegionalWater Resource Strategies: Forecasting spray irrigation demand (England
and Wales) to 2025 (funded by the Environment Agency).

— Optimum Water Use for Industry and Agriculture, (agriculture section) (funded by the
Environment Agency).

— Climate change and Demand for Water; CC:DEW (agriculture section) (funded by Defra).

— Sustainable Water Resources: a framework for assessing adaptation options in the rural sector.
(A Tyndall Centre for Climate Change Research project, NERC/ESRC/EPSRC funded).
(Leading the consortium comprising Cranfield, UEA, Nottingham, and Southampton
Universities).

The views expressed are my own, and do not necessarily agree with those of Cranfield University or any
other organisation.

Preamble

1. My responses specifically relate to irrigation water resources for agriculture.

2. I have taken it as given here that the irrigation of high value crops in England and the downstream
businesses it supports are economically important in many areas for rural development and employment,
and are environmentally sustainable compared to the likely alternatives such as importing these crops.

Whether existing water supplies are adequate, and what additional sources of water might be needed

3. Existing water supplies are under serious stress. Additional abstraction licences are already
unobtainable in large parts of eastern England, where the need for irrigation is concentrated. Many
catchments are being classified as over-abstracted. To comply with existing environmental legislation, the
Environment Agency currently estimates it will have to pay over £300 million up to 2012 in compensation
for curtailing or revoking existing non water company licences, to be funded from charges on continuing
abstractors. No compensation will be paid after 2012. Irrigators are understandably extremely worried
about the future security of their existing water resources, and the future cost of their water.

4. Meanwhile, irrigation water demand is currently growing at 2% to 3% per annum. Demand continues
to grow under the most probable future scenarios without climate change. The Climate Change and
Demand for Water project (CCDeW) forecast that climate change would increase irrigation water demand
by a further 20% by the 2020s and by 30% by the 2050s, even allowing for the oVset from higher yields due
to higher atmospheric carbon dioxide.

5. Clearly this additional water is not available from existing sources. Furthermore, climate change, in
eastern England at least, is likely to reduce summer flows and recharge into aquifers.

6. Some licensed but unused water may become re-available under licence trading, but the environmental
impacts of abstracting it are uncertain. On-farm reservoirs storing winter water are feasible in some
catchments, but at a significant cost to the users and the national economy. Other responses will have to be
moving from lower to higher value uses, more eYcient application and better scheduling. Desalinisation,
re-use of eZuent (other than by re-abstraction from rivers) and other exotic solutions are unlikely to be
major new sources for agriculture.

What will be the impact on resource management (and particularly the need for changes in irrigation and water
conservation for agriculture.)

7. Clearly water for agriculture is going to become scarcer and more highly valued. Even if new sources
are constructed, the water will be relatively expensive.

8. Higher value and limited water will restrict irrigators even further towards irrigation of the highest
value crops—mostly potatoes, vegetables and soft fruit for supermarkets. Irrigation of low value crops, such
as grass and cereals, has already largely disappeared, and the irrigation of sugar beet is marginal.

9. Higher value and limited water will also encourage irrigators to move towards better application
methods, better irrigation management and better scheduling. The government and Agencies can play an
important role in facilitating and encouraging these moves, eg by supporting research, training and
information dissemination. The support of the Defra and the Agency for the national Agricultural Water
Resources Group, and theAgency’s willingness to deal with abstractor groups rather than individual licence
holders has been positive.
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10. There does appear to be an opportunity to take a whole-catchment (or sub-catchment) view of
irrigation water resources that is currently missing. (Some of our research, for example, has suggested that
larger reservoirs on clay land can be a better solution thanmultiple small on-farm reservoirs, which are often
on lighter soils and often have to be expensively plastic-lined.)

11. Resource management needs to be highly flexible to allow these adaptive changes to occur. Licences
should not remain locked up on farms that no longer need them, or have only low value uses. The move
towards tradable abstraction licences is to be welcomed in that respect, though we still await details for the
Agency and there are fears that the mechanisms adopted may be too restricted to be workable.

12. The Environment Agency is keen to promote sustainable water use and “eYciency” (the definition
of this for crop production remains a matter of debate). There is however a risk that the Agency could
become over-involved in on-farm decision making, eg by specifying irrigation method or cropping and/or
too focused on water use at the expense of other aspects of sustainability. Generally, I believe trading and
increasing eYciency will work better if the Agency adopts a guiding role, setting criteria and standards, but
does not try to micro-manage the details.

The implications for flood management, investment in mitigation measures, and for wider policy such as
planning

13. No specific comments.

Ways in which the impact of changes in water availability on biodiversity can be minimised

14. It is clear that decreases in summer river flows, alongside increases in water demand, will lead to
conflict.

15. The arrangements being out in place by the Environment Agency under the CAMS initiative,
supported by various European legislation transposed into UK law, provides a strong basis for protecting
flows and habitats without climate change. The environmental needs will be protected by restricting
abstraction, to retain a hands-oV hydrograph meeting environmental needs. Environmental protection is
widely supported by agricultural abstractors.

16. What is less clear is how water availability and bio-diversity can both be protected if summer flows
decrease under climate change. If the environmental need is initially fully protected, all abstraction will be
disproportionately squeezed and eventually stopped. If drinking water supplies are given absolute priority,
the agricultural abstractor will be even worse aVected. And in the long-run, the river environment will have
to adapt to climate change anyway. This suggest it may be better to progressively change the environmental
flows to match climate change, and work to allow nature to adapt more gradually.

Dr Keith Weatherhead,
Senior Lecturer, Water Resources Management,
Institute of Water and Environment,
Cranfield University.

April 2004

Memorandum submitted by the Royal Society for the Protection of Birds

CLIMATE CHANGE AND WATER SECURITY

Executive Summary

— A combination of rising numbers of households, increased per capita demand and poor raw water
quality is putting pressure on water resources. Climate change will increase these pressures.

— The aquatic environment is in a poor state, with over 45% of freshwater Sites of Special Scientific
Interest (SSSIs) in England in unfavourable condition, partly because of water scarcity. Decisions
taken on water resource management over the next few years will determine whether climate
change has a devastating impact on an already degraded aquatic environment.

— Current policy and practice is inadequate to meet the challenges posed by climate change. Land-
use planning is not linked to water scarcity, demand management and leakage control are poor,
strategic management of abstractions is lacking, and water company plans focus on the
development of new resources to the exclusion of other more sustainable approaches.

— TheWaterAct 2003 is a step forward, introducing newmeasures to encourage eYcient use ofwater
by all abstractors and conservation of water by public authorities. However, much more must be
done to mitigate the eVects of climate change and increased housing development.
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— This must include land-use planning that recognises environmental limits, robust action on
demand management, greater eVorts in leakage control, and the integration of water-eYcient
design into housing and industry. Where new resources are developed, these must be linked to
demand and leakage controls and demonstrably necessary to secure public water supply.

— Where water storage schemes are required, damage to existing nature conservation interests must
be minimised, and the benefits for wildlife maximised, including reductions in abstraction in
environmentally sensitive areas.

Introduction

1. The RSPB works for the conservation of wild birds and their environment. We are Europe’s largest
wildlife conservation charity, with over one million members. We manage one of the largest conservation
estates in the UK, totalling more than 125,000 hectares, including extensive freshwater and coastal wetland
habitat. We provide advice on the management of wetland habitats, and contribute to the development of
policy on a wide range of water policy issues including water resources, biodiversity, water quality and
flood defence.

2. Wetlands are fragile ecosystems, dependent on the way water is managed, and much remains to be
done to achieve sustainable water management. Action is planned under the fourth periodic review to tackle
some of the impacts on aquatic habitats from water company abstractions, but more will be necessary as
the Environment Agency and English Nature complete their review of consents near or on internationally
important wildlife sites. In the medium term, a move is needed to a system of water resource management
that allocates abstractions strategically tomaintain supply and prevent environmental damage, and actively
promotes the eYcient use of water.

Climate Change Scenarios and Impacts on Water Resources

3. Whilst, due to historical emissions of “greenhouse gases”, some degree of climate change is inevitable,
measures should be taken to reduce emissions of these gases and, therefore, minimise the impacts of climate
change over the next fifty years and beyond. The RSPB supports the Government’s targets, set out in the
Energy White Paper (2003), to cut UK carbon dioxide emissions by 60% by 2050.

4. Current estimates of climate change suggest that, by the 2020s, there will be on average more winter
rainfall and less summer rainfall throughout England.Higher temperaturesmean that potential evaporation
rates will probably increase.

5. There is also evidence that climate change will increase the year-to-year variability of rainfall.
EVectively, this means the climate will be less predictable, with both more dry years and more wet years.
While drought years will be more likely, evidence about the possibility of longer droughts is unclear and
increased weather variability may make droughts that last over several years slightly less likely. However,
it is important to note that the understanding of changes in extreme climate events is more limited than that
of changes in average climate.

6. Higher temperatures and a probable reduction in soil moisture will cause a reduction in the period of
groundwater recharge (ie the period in which groundwaters are “topped up” in the winter and early spring).
This could have serious implications for those regions of England that rely on groundwater sources (the
south-east relies on these for 60% of its water, while the figure is up to 90% on parts of the south coast).
Paradoxically, there are likely to be increases in winter rainfall which could provide greater security of water
supply for those regions that draw most of their water from reservoirs (the north and west of England).

7. Higher temperatures are also likely to lead to higher consumption levels, putting pressure on supplies
at times when water availability is lowest. Higher human water demands will make it diYcult to maintain
licensed summer abstractions from either surface or groundwater, putting great pressure on both irrigators
and wetland managers.

Implications for Biodiversity

8. Biodiversity is already under stress in the water environment, with large declines recorded in breeding
wading birds of wet meadow habitats (including a 60% decline in the population of snipe), decreases in the
number and diversity of aquatic fly populations (with knock-on impacts on fish populations), and
reductions in the diversity of aquatic flora.

9. The impacts of unsustainable water abstractions are being felt on up to 400 river and wetland sites in
England and Wales, while poor river water quality (from excessive concentrations of phosphates and
nitrates derived from sewage and agricultural sources) has profound impacts on the vegetation composition,
invertebrate and fish populations of lowland rivers. In the future, more sites are likely to be aVected as the
pressure on public water supplies increases.
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10. These trends will be exacerbated by climate change, which is likely to lead to increases in the duration
of soil moisture deficits (putting further pressure on breeding wading birds) and more years in which river
stretches suVer from low flows. These low flows will, in turn, increase water quality problems (by
concentrating pollutants and reducing dilution).

11. This analysis should be seen in conjunction with work undertaken at Cambridge University, looking
at possible impacts of climate change on the distribution of birds, including a range of wetland species. This
research predicted substantial northerly and westerly movements in the core range of a number of species,
linked to earlier vegetation growth (limiting nesting opportunities) and reductions in soil moisture (reducing
prey availability).

12. Any increase in abstraction of water from the environment to meet increased demand is likely to
prevent the UK’s network of internationally and nationally important wetland sites from meeting their
conservation objectives and make legally binding targets for biodiversity conservation unachievable.

13. The Environment Agency, in its 2001 Water Resources Strategy, attempted to calculate the likely
reductions needed in current levels of abstraction to restore abstraction to sustainability and ensure
favourable condition of the water environment. It calculated that, by 2010, this would need to be in the order
of 257 million litres per day, and by 2025, 716 million litres per day. This may seem to be a large amount,
but it is dwarfed by the current levels of water company leakage, which in 2002-03 amounted to 3,623million
litres per day.

Population and Household Growth

14. The latest government projections show an increase of 3.3 million households in England and Wales
between 1996 and 2016. This is largely due to the trend towards smaller household size, as the total
population is predicted to grow by no more than 2.8 million over the same period. Much of this increase is
expected to take place in the already relatively water scarce south and east of England.

15. Population change influences the demand for and provision of water services. Firstly, more
households will demand more water. Secondly, expanding urban populations place extra strain on the
sewage and drainage infrastructure, which in most cases was not designed to cope with the volumes of waste
generated by modern cities.

16. New development can have a dramatic impact on local and regional water resource availability,
potentially requiring large-scale investment in new resources and maintaining already unsustainable levels
of abstraction from the environment.

17. Maps published in the Government’s Water Strategy document “Directing the Flow”, and in the
Environment Agency’s 2001 Water Resources Strategy, show that most “resource zones” in the south and
east of England are already classified as having unacceptable or unsustainable abstraction rates. With the
additional pressures from predicted housing growth and climate change, this situation can only worsen,
unless there is substantial investment in water eYciency for both new-build and existing housing stock and
industrial/commercial buildings.

House Building and the “Sustainable Communities” Programme

18. The Government’s Water Act (2003) included some welcome measures to encourage water eYciency
and sustainable abstraction, recognising the challenges posed by climate change and housing development
in water scarce areas. All abstractors of water were given a duty to use that water eYciently, and public
bodies (such as local planning authorities) will be encouraged to make water conservation a key element of
their operations. However, given the scale of the problems facing the water environment and the way
demand for water has risen over recent decades, the Water Act can only be seen as a start, and much more
must be done.

19. In southern England, The Environment Agency has been working with the Regional Assembly to
model and estimate the eVects of levels of housing growth on public water supplies. Government statements
have suggested that 30%more housing than planned for in regional planning guidancemay be required. The
results of themodeling are stark. Even with planned water resource developments, more than three-quarters
of the south-east’s water resource zones will be in summer deficit (many by several millions of litres per day)
by 2025. Engineering solutions to this deficit, in addition to being hugely expensive and potentially
environmentally damaging, may not be available, as neighbouring water resource zones have very little
surplus, and many are also in deficit.

20. Despite these warnings, and the Government’s apparent commitment to “sustainable communities”,
little thought appears to have been given to the critical issues of water availability and demandmanagement.
Studies suggest that water eYciency savings of between 30 and 50% are possible in new-build houses
(compared to building regulations standards) through the introduction of simple, tried and tested water
eYciency and demand management measures, such as water eYcient appliances, grey water recycling and
rainwater harvesting.
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21. The Greenwich Millennium Village, for example, aims to achieve a saving of between 30 and 35%
compared to conventional housing through simple means such as dual flush toilets, eYcient taps, eYcient
showers and grey water recycling. Gusto Homes, the winner of the Environment Agency’s 2003 water
eYciency award, has achieved 50% savings at its development in Newark. The Stirling Prize runner-up,
BedZed in south London (built for and managed by the Peabody Trust), has so far achieved average water
eYciency savings of between 50 and 60% compared to average per capita consumption. Such development
has to become the norm rather than the exception if supply deficits and environmental damage are to be
averted.

22. If change is to be eVected in reality, government must insist that ambitious minimum performance
standards are adopted and strictly enforced in new developments. 30% water savings should be a minimum
requirement, with 50% the target, achievable and realistic with the significant economies of scale aVorded
by the major “sustainable community” housing developments.

Responses to the Problems of Water Scarcity

23. The regime governing water abstraction and supply in England does not facilitate the protection of
water resources. No one body is responsible for achieving reductions in water use. As a consequence, the
UK has fallen behind many other European countries in its approach to dealing with water scarcity. Per
capitawater consumption has increased steadily since 1970, despite themajor reductions in leakage achieved
by water companies during the 1990s, and the fact that the UK’s population has remained relatively static.
In contrast, Germany reduced its household water consumption by 8.5% between 1991 and 1998 while the
amount of water abstracted from the environment declined by 11.4%. If similar shifts could be achieved in
England, then the concerns of the RSPB and similar organisations over climate change and water
availability would be substantially reduced.

24. The Environment Agency is required to produce water resource strategies, balancing current and
future needs and environmental impacts. However, the Agency has little influence over spatial planning and
building regulations, and is further hampered by a system of permanent abstraction licences, which has
prevented it achieving a sustainable abstraction regime. The 2003Water Act was designed in part to address
these problems. However, the implementation of its provisions will require firm action on the part of the
Government and the Environment Agency to secure the conversion of permanent into time-limited licences
(and the Government resisted calls for a statutory mechanism in the Act to ensure that permanent licences
would be converted to time limits).

25. Water companies have responded to climate change and possible supply deficits by proposals for
cross-catchment transfers, new reservoirs and the construction of desalination facilities around the south
coast. They submitted their 25-year water resource plans to the Environment Agency in 2003. The emphasis
on new resource development was alarming, when so little attention was given to tackling leakage (indeed
some companies proposed allowing it to rise) and restraining public demand. In southern England alone,
the water companies have plans for six new reservoirs and eight desalination plants.

An Integrated Approach

26. A combination of rising numbers of households, increased per capita demand and poor raw water
quality is putting pressure on water resources. These trends will be exacerbated by climate change. An
integrated approach to water, planning and related policies is essential if the UK is to be prepared for water
scarcity problems—and all of the associated environmental, social and other implications—which are likely
to accompany climate change. In particular, government, the Environment Agency and water companies
will need to adopt amore strategic approach towater resource planning that includes demandmanagement,
leakage control and the development of new resources only where necessary and appropriate.

27. Action must be taken now to ensure that the provisions of the Water Act are fully implemented, by
producing and following a “road-map” for the conversion of permanent to time-limited licences. This will
allow the Environment Agency to implement catchment-scale abstraction allocation, and protect long-term
security of supply.

28. Land-use planning should be more eVectively linked to water availability. In the medium term, this
will be essential to deliver the requirements of the Water Framework Directive, and could be secured by
creating appropriate powers and duties for the Environment Agency and local authorities under the River
Basin Planning regime.

29. In order to mitigate the eVects of climate change on water resources there needs to be a more
concerted push to restrain and reduce consumer demand. Charging by volume used (throughmetering)must
become the accepted norm as soon as practicable, and the Government must be more pro-active in
promoting metering, which it has stated it supports, but is currently doing relatively little to advance. We
recommend that water meter installation should be targeted initially at water resource zones that are
predicted to be in summer deficit by 2025 and/or to zones already showing environmental stress.
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30. RSPB research has shown that vulnerable groups (the poor, sick and elderly) can be protected from
excessively high water bills in a situation where metering is the norm through the use of tariVs that provide a
low-cost “essential use” block of water with progressively higher blocks for further non-essential use. Users
requiring more water for medical reasons would be allocated additional low-cost blocks. Such a system
would have the merit of providing a substantial disincentive for “luxury” use by ensuring that tariVs rose
steeply on use over and above basic domestic needs. The establishment of a “Water Savings Trust”, to
promote water eYciency and the installation of water-eYcient technologies in homes and industry should
be seen as an essential companion to any adopted metering strategy.

31. Despite these measures, there may be places where the development of new resources to secure public
supply is necessary. However, such developments generally have serious environmental consequences, and
so should be regarded as the last, rather than the first, resort of water resource planners. Reservoir
construction is likely to impact directly on the areas allocated for storage, but also indirectly on areas from
which water is sourced and transferred. Summer abstraction will reduce dilution rates and water quality,
and damage plants and animals dependent on inundation. Winter abstraction may alter down-stream
siltation rates and salinity gradients, with resulting consequences for wildlife.

32. The environmental costs and benefits of creating additional water storage capacity should be
thoroughly and strategically reviewed. Such additional capacity should be opposed where it is not clearly
linked to demand and leakage controls, where it is not essential to meet public water supply, and where it
damages nature conservation interests. Where schemes for creating additional capacity are the most
appropriate means to address water shortages, it is essential that benefits for wildlife are maximised and that
reductions on abstraction in environmentally sensitive areas are sought.

Royal Society for the Protection of Birds

April 2004

Memorandum submitted by Thames Water

CLIMATE CHANGE AND WATER SECURITY

Executive Summary

The latest assessments of climate change by Thames Water, which are based upon industry best practice,
approved methodologies and regulatory guidelines, indicate that in the long-term there is likely to be a
shortfall in the supply/demand balance and significant impacts for asset investment and maintenance. This
supply shortfall is calculated as approximately a 10% reduction of our deployable output.

Attention has been drawn to this in the plans that have recently been submitted to our Regulators. The
lead-time for a major new resource, such as a reservoir, is so long that the impacts of climate change will be
upon us before it can be developed. Despite the uncertainties, even the lower range predictions suggest that
action needs to be taken now, but such longer-term planning and investment is not facilitated by the current
5-yearly review of prices.

Water scarcity and security of supply is a key issue when considering climate change, but the potential
impacts go much further. Meeting existing (or enhanced) performance expectations as regards flooding and
discharges (from both our sewer network and treatment works) are also likely to involve substantial
investment. Maintenance of existing water quality—and achievement of improved quality—will become
increasingly diYcult, and perhaps may not be sustainable. Regulators and conservation agencies need to
recognise this.

There is a need to integrate climate change into the planning and regulatory processes of the water sector.
The costs associated with climate change adaptation are diYcult to estimate but could be considerable, and
there is a need for a better understanding of the links between risk, probability and cost. This better
understanding must be extended to the wider public, if we are to gain their acceptance of the likely financial
consequences.

1. Introduction

1.1 The case for climate change is now well established and accepted by the scientific community.
Although it has only really been possible to begin to quantify the potential impacts for the water industry
since the publication byUKCIP of useable outputs from the climatemodels, the general threat has long been
recognised. As long ago as 1980, ThamesWater (Authority), in a water resources strategy report, mentioned
climate change as a potential influence on planning assessments. Thames Water has continued to develop
this interest and has been working with WaterUK, UKWIR and others in developing methodologies for
assessing climate change impacts for the water industry.
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2. Impacts on the Balance of Supply and Demand

2.1 The current scientific advice is that a change in the seasonal distribution of rainfall rather than amajor
change in annual totals is more likely, at least for the Thames region. This may well be linked with the
increased temperatures to lengthen the growing season. If this is true, this will impact on both the supply
and demand side.

The Supply Side

2.2 On the supply side, there is likely to be less available overall and lesser quality surface water for
summer abstraction. This will inevitably mean and there will be the need for a greater reliance on winter
storage. For groundwater, the increased growing season linked to higher temperatures (and therefore
evapotranspiration) is likely to increase soil moisture deficit and reduce infiltration and aquifer recharge.
Whilst the impact on groundwater abstraction remains very uncertain, the resulting reduction in the
baseflow component of flow in a river such as the Thames will have an impact on the availability of resources
as the modelling carried out for the current Water Resources Plan (and hence our Strategic Business
Plan) shows.

2.3 Superimposed upon this overall pattern is the increased likelihood of extreme events, both droughts
and floods. This increased incidence of extreme conditions will aVect both the water and waste side of our
business. Long-term flooding events and droughts lasting more than one year will severely stress the
wastewater and water infrastructure as well as the ability to treat and supply water and deal with waste.

The Demand Side

2.4 The way in which climate change will modify the demands for services made by Thames Water’s
customers will depend upon the way they adapt to the changing scene. In particular, this will depend on
whether or not domestic customers progressively adapt their behaviours to reflect changing temperatures.
It is likely that both personal and clothes washing will increase. The ThamesWater region is largely aZuent
and likely to remain so. As a result, increased leisure use of water such as in the garden and, for example,
increased numbers of home swimming pools, is likely. The degree to which this is oVset by increased
awareness, and hence increased water eYciency, is very uncertain at present.

2.5 The response of non-domestic customers is perhaps more uncertain and will depend on the sector. It
is not likely that the high incidence of service industries in the Thames region will change.

2.6 Thames Water does not have a significant direct demand from agriculture. However, changes to
agricultural cropping and practise and particularly irrigation, will have an indirect eVect through increasing
the stress still further on scarce water resources.

Assessing the Impact

2.7 In common with the other water companies, Thames Water has be required to take a view on the
likely impacts of climate change in deriving theWater Resources Plan submitted to the EnvironmentAgency
in April 2004. This looks at the water resources strategy to 2030 and as such, is an input to the Strategic
Business Plan submitted to OFWAT for this year’s periodic review of prices. We have used information
based on the UKCIP027 climate change scenarios, which are, in turn, based on the Hadley Centre
HADCM3/HADRM3 models.

2.8 On the supply side, they have been used to re-evaluate Deployable Output for the 2020s using
WARMS8 with the company’s long period hydrometric time series. The time series have been perturbed to
account for climate change to 2030 in the way specified byArnell9 for the water industry.Deployable Output
is a term used to describe the average annual quantity of water that can be supplied, at the target level of
service to customers, in the most severe drought represented in the time series. It takes into account
restrictions on the use of water by customers, impacts on environmental constraints and the use of drought
Permits and Orders.

2.9 The UKCIP02 High, Medium and Low emission scenarios have been used. The Medium Scenario
has two subsets, Medium High and Medium Low but these do not diverge until the 2030s, which is outside
the planning period.

7 Hulme M, Jenkins, GJ et al, “Climate Change Scenarios for the United Kingdom: The UKCIP02 Scientific Report”, Tyndall
Centre, UEA, 2002

8 WARMS is the company’s Water Resources Management System, a simulation model of the water resources of the
Thames basin

9 Arnell NW, “EVects of Climate Change on river flows and groundwater recharge: UKCIP02 Scenarios”, UKWIR, 2003
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Table 1

CHANGE IN DEPLOYABLE OUTPUT FOR LONDON AND UPPER THAMES AS
A RESULT OF SUPPLY SIDE CLIMATE CHANGE

LONDON UPPER THAMES
DiV. from Base 2047 DiV. from Base 278.3

Ml/d Ml/d

Low "218.0 "16.5
Medium "249.0 "20.5
High "272.0 "24.1

2.10 As may be seen from Table 1, following the guidelines for the use of climate change data produces
a value for the potential impact of change on Deployable Output for Thames Water’s major resource zones
is large by the end of the planning period.

2.11 Climate change also needs to be considered on the demand side. Thames Water have based their
assessment on the work done by for DEFRA10 described in the CC-DEW Report. This indicates a 2%
increase in demand by the 2020s.

Uncertainty

2.12 There are uncertainties around downscaling climate model results to a catchment scale for water
resources assessments. In addition, UKCIP data is published for changes to the 2080s, which need to be
adjusted to 2030 for use in strategic planning. Thewater industry has taken the best advice available to assist
in this task.

2.13 The time series have been perturbed to approximate the hydrometeorological conditions in the
2020s. In practise this means that the duration of the droughts in the time series are extended and this reflects
the wetter winters, drier summers predicted by the climate modellers. There is however, no change to the
drought frequency so there is no reflection of the increased extremes that are also predicted by the climate
modellers. This means that there is uncertainty around the DO estimates that cannot be addressed until
forecasts of future hydrological conditions, rather than perturbed historic sequences, become available. This
will not be for some years.

2.14 As with all model-based studies, there are uncertainties around the models themselves. The
scenarios, published by UKCIP are all produced using a single Hadley Centre model with diVerent
assumptions about greenhouse gas emissions. The Hadley Centre accepts that their model, when compared
with the other eight reputable models available worldwide, produces results for the UK, which are mid-
range for winter but near the extreme for drying in the summer. Further work is needed to assess the
sensitivities and Thames Water is involved in a further study through UKWIR that will address this issue.

2.15 Climate change is included in our Water Resources Plan through the calculation of what is known
as Headroom. This methodology for calculating Headroom is set out in two further reports for UKWIR.11

Headroom uses commercially available risk analysis software to evaluate a range of uncertainties, including
climate change, in both the supply side and demand side of the supply demand balance. Even taking a
pragmatic view of the uncertainty, climate change is likely to have a major impact on the ability of the
company to supply water in the longer term.

2.16 In our view, given the magnitude of the impact on resources and the very long lead-time for the
development of major new resources, ThamesWater has included the need for such a resource in our plans.

3. Impacts on Assets

3.1 Climate change will present a number of threats to assets and potentially increase the cost of asset
maintenance. For ThamesWater, it is the pipe systems, for both supply and sewerage, whichwill be themost
vulnerable. They will be more prone to cracking as climate changes lead to greater soil movement, due to
more extreme desiccation and saturation cycles. It is unclear whether the impact of freeze-thaw cycles will
change.

3.2 Changes in location of supply may lead to increased infrastructure for pumping water from winter
storage as summer supplies become more vulnerable. For Thames Water, this may be reduced if our
preferred long-term option of a major new river regulating reservoir is allowed to proceed.

10 Climate Change and the Demand for Water, DEFRA, 2002
11 Uncertainty and Risk in Demand Forecasting, UKWIR, 2002 and An Improved Methodology for Converting Uncertainty
into Headroom, UKWIR 2002
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3.3 If both groundwater and river levels drop, abstraction wells will have to be deepened or abandoned,
and surfacewater intakesmay have to be relocated.Any increase in the risk of flooding could also put several
sources, water treatment works and sewage treatment plant at increased risk. Relocation in the crowded
South East will be a time consuming and costly exercise, assuming that it is a practicable option in the
first place.

3.4 Higher river levels in winter will result from both increased rainfall in winter and the drainage
authority “improving” flood protection of fluvial flooding in towns. This may to lead to drowning of both
surface water and combined sewer overflow outfalls for long periods. Non-return devices may be needed,
or pumping provided, to ensure that we can empty the contents of our sewers when free discharge to rivers
is not possible.

4. Impacts on Operations

4.1 Changes to water treatment works may be required to deliver treatment that is eVective at a changed
operating temperature, as metal solubility, for example, already shows seasonal patterns. It is not possible
to yet quantify the extent of these changes which may well be site-specific Changes in temperature will lead
to changes in the ecological status of source waters; typically the threat to water supply will be the
proliferation of undesirable or nuisance algae and the associated threats to quality. This would imply
enhanced or additional treatment as well as changes to the management of storage reservoirs.

4.2 The impact on sewage treatment works is less clear. Generally an increased temperature should
improve the performance of the biological process, but it may also lead to increased odour problems from
treatment works. Conversely, prolonged wet periods adversely impact on treatment due to the very “weak”
sewage received, and it can take some time for treatment works to recover. There may also be regulatory
pressure to address the frequency of untreated or partially-treated discharges (see “Regulatory issues”
below).

4.3 Sewerage networks will also be aVected under climate change. Prolonged droughts and low sewer
flows encourage deposition and septicity (which could be exacerbated by water-saving measures) leading to
potential problems of blockages and odour. The predicted changes in rainfall distribution also include an
increased frequency of the more “extreme” events. Since sewer systems worldwide are designed for a certain
return period of rainfall event, it is likely that the capacity of existing piped systems will be exceeded more
frequently, perhaps leading to localised flooding as the system surcharges. Recent research carried out for
UKWIR has demonstrated, even under current climatic conditions, that historic assumptions of rainfall
return periods are inadequate. Complementary research shows that this inadequacy gets worse with climate
change. This would indicate that considerable replacement/upsizing of networkswill be required tomaintain
the expected service levels, unless a radical review of our approach to dealingwith rainfall events is adopted.

4.4 Sewers are not perfectly sealed systems and almost all in the UK are aVected by infiltration—the
ingress of surrounding groundwater—to a greater or lesser extent. Wetter winters will lead to higher soil
moisture/water table and increased levels of infiltration. This will both increase pumping and treatment
costs, and reduce capacity in sewers available to accommodate high flows during rainfall, increasing the risk
of flooding. The alternative will be an increased rehabilitation and replacement programme to try and
reduce infiltration.

4.5 Increase of fluvial flooding in flood plains, which may be necessary as part of flood protection for
urban areas, would lead to inundation of sewers through vented covers, unless preventative measures are
taken in advance where sewers cross these areas.

5. Impacts on Water Quality

5.1 The impact under the wetter winter conditions will be largely dictated by the success of land-use
management initiatives—otherwise we could expect to see a deterioration due, for example, to land erosion.
Under the anticipated summer conditions, the lower flows will mean that less water is available for dilution
of discharges, and the combination of low flows and higher temperatures will tend to exacerbate the adverse
impacts of nutrient enrichment. Both pressures would tend to indicate that water quality is more likely to
deteriorate than improve if additional measures are not taken.

6. Environmental Challenges

6.1 ThamesWater agrees withWaterUK that lower river flows and reduced base flows from groundwater
in the summer will all have an impact on river ecology. Defining and predicting what will happen is diYcult,
as ecological systems can adapt to the changing climate to some degree. However it is very clear that, when
attempting to comply with the requirements of the Water Framework Directive, there is the risk that an
ecological target based on historic quantity and quality may be unsustainable following the impact of
climate change. This will need to be managed carefully.
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6.2 The company takes its environmental obligations very seriously, both in terms of the processes it
adopts but also in the management of its property portfolio. Thames Water owns a number of designated
sites and is responsible for their stewardship, but we believe that in future there will need to be less
prescription and more flexibility in the UK’s views on environmental protection. For example there are
currently no mechanisms for de-designating European Natura 2000 sites, which may be necessary if a
changing climate removes the reason for their designation or makes it unsustainable to attempt to preserve
such sites in their historic condition.

6.3 What is clear is that the conservation and environmental protection agencies must recognise that
conservation (or restoration) of sites to achieve some notional historic quality may well be unsustainable
and/or impracticable.

7. Other Regulatory Issues

7.1 The Environment Agency, with other groups, is already looking to limit water abstractions where it
considers it can be demonstrated that there is an adverse environmental impact. This is a further pressure
on limited water resources and we expect this pressure to increase as the Agency proceeds with it’s existing
programme of catchmentmanagement strategies and later, with the implementation of the water framework
directive.

7.2 The calculation of discharge permits (for both continuous and intermittent discharges) relies on
assumptions of discharge frequency (particularly for rainfall-dependent discharges) and conditions in the
receiving water such as the minimum flows oVering dilution. Climate change is expected to change these
parameters and further investment will be required to maintain the current impact and planned river quality
(“no deterioration”).

8. Conclusions

8.1 The latest assessments of climate change by Thames Water, which are based upon industry best
practice, approved methodologies and regulatory guidelines, indicate that in the long-term there is likely to
be a shortfall in the supply/demand balance and significant impacts for asset investment and maintenance.
This supply shortfall is calculated as approximately a 10% reduction of our deployable output.

8.2 Attention has been drawn to this in the plans that have recently been submitted to our Regulators.
The lead-time for a major new resource, such as a reservoir, is so long that the impacts of climate change
will be upon us before it can be developed. Despite the uncertainties, even the lower range predictions
suggest that action needs to be taken now, but such longer-term planning and investment is not facilitated
by the current 5-yearly review of prices.

8.3 Water scarcity and security of supply is a key issue when considering climate change, but the potential
impacts go much further. Meeting existing (or enhanced) performance expectations as regards flooding and
discharges (from both our sewer network and treatment works) are also likely to involve substantial
investment. Maintenance of existing water quality—and achievement of improved quality—will become
increasingly diYcult, and perhaps may not be sustainable. Regulators and conservation agencies need to
recognise this.

8.4 There is a need to integrate climate change into the planning and regulatory processes of the water
sector. The costs associated with climate change adaptation are diYcult to estimate but could be
considerable, and there is a need for a better understanding of the links between risk, probability and cost.
This better understanding must be extended to the wider public, if we are to gain their acceptance of the
likely financial consequences.

Thames Water

April 2004
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Memorandum submitted by English Nature

CLIMATE CHANGE AND WATER SECURITY

Key Issues and Summary

Implications of climate change

1. During the 21st century winters are likely to become wetter and summers drier, continuing the present
trend. These eVects will be most marked in south and east England. Sea-level rise is also due to continue.

2. In terms of available water resources, as these are already tight in the south-east, greater emphasis will
need to be placed on winter storage and on the eYcient use of water.

3. Flood management will need to adapt to storm events by adopting a catchment-wide approach,
involving reduction of run-oV and using the natural storage capacity of floodplains. At the coast, many of
the current defences are unsustainable, and a strategic programme of managed realignment should be
promoted.

4. Government should seek to create a better public understanding of the need to adapt to climate change:
this could help make consumers more aware of the true costs of meeting their demands for water and lead
to a more flood-tolerant society.

Implications for biodiversity

5. Wetlands are already under pressure due to water abstraction, particularly from ground water in the
summer months. Action must be taken forward during the AMP4 period to tackle known problems due to
water company abstraction. The changes in the licensing system under the Water Act and the introduction
of Catchment Abstraction Management Strategies have the potential to reduce damaging abstractions,
provided this is not overridden by the duty on the Environment Agency under the Water Resources Act to
meet the needs of water companies. Full recovery of wildlife habitats may in some cases require restoration
work, which should be funded from licence charges.

6. Increasing demand, particularly in the south-east, makes it crucial that winter storage, metering and
water-eYcient housing become the norm if wildlife habitats are not to suVer further. Suchmeasures will not,
however, prevent some of the major changes to wildlife habitats predicted under climate change scenarios.
Approaches must be developed, particularly through the planning process, which enable vulnerable and
important nature conservation sites to adapt to climate change and minimise losses to biodiversity.

7. The current situation in relation to flood and coastal defence is particularly serious—a large
proportion of wildlife sites across England is adversely aVected by drainage. However, adoption of a
catchment approach, involving land-use change and increased floodplain storage, could produce a “win-
win” situation for flood risk management and nature conservation. Similarly, managed realignment at the
coast will benefit salt-marsh and other intertidal wildlife habitat, although future planning will need to
ensure provision of habitat to compensate for consequent losses to freshwater habitats. Both of these will
require a change in the cost-benefit system, which currently favours hard defences installed at the point of
flooding/erosion.

1. Introduction

English Nature is the statutory body that champions the conservation and enhancement of the wildlife
and geological features of England. We work for wildlife in partnership with others, by:

— advising—Government, other agencies, local authorities, interest groups, business, communities,
individuals on nature conservation in England;

— regulating—activities aVecting the special nature conservation sites in England;

— enabling—others to manage land for nature conservation, through grants, projects and
information;

— enthusing—and advocating nature conservation for all and biodiversity as a key test of sustainable
development.

We have statutory responsibilities for nationally important nature conservation sites: Sites of Special
Scientific Interest (SSSIs), the most important of which are managed as National Nature Reserves.

Through the Joint Nature Conservation Committee, English Nature works with sister organisations in
Scotland, Wales and Northern Ireland to advise Government on UK and international nature
conservation issues.
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2. Climate Change Effects on Precipitation

2.1 TheUKClimate Impacts Programme (UKCIP02) projects considerable changes in precipitation over
the UK during the 21st Century. Winters are likely to become wetter and summers drier, continuing the
trend observed in the last century. The frequency and intensity of winter precipitation will continue to show
a marked increase, and very dry summers might occur in 30% of years by the 2050s.

2.2 The largest changes in precipitation are likely to be experienced in eastern and southern England, and
the smallest in the north-west of Scotland. Depending upon levels of greenhouse gas emissions, winter
increases in precipitation could range from between 10-15% and 15-35%, and summer decreases from up to
35% to 50% or more. Soil moisture would decrease across the whole of the UK, with reductions of 20% to
40% being experienced in south-east England. Snowfall is likely to decrease by up to 90% or more in coastal
areas and in the English lowlands, and 60% or more in the Scottish Highlands.

3. Existing Concerns—Are Water Supplies Adequate?

3.1 The balance between water supply and demand—for industry, irrigation and households—varies
across England, but in some areas water supplies are already insuYcient. For example, the Environment
Agency reports that in its Southern Region, the total quantity licensed for abstraction from rivers and
streams already exceeds that which would be available in a drier-than-average summer. Corresponding
considerations for a dry winter suggest that parts of Kent and East Sussex are potentially over-licensed. The
Region’s groundwater resources are already over-licensed in relation to a dry year and future demand in
the Region will continue to grow, with plans for economic growth as well as demand for further housing.
Government planners suggest that provision will need to be made for some 380,000 additional houses in the
region by 201612.

4. Impacts of Climate Change on Biodiversity

4.1 English Nature and the Environmental Change Institute (University of Oxford) are leading a major
research project (theMONARCHproject:ModellingNatural ResourceResponses to Climate Change) into
the potential impacts of climate change on nature conservation in Britain and Ireland. The project is funded
by a consortium of 15 governmental organisations and NGOs.

4.2 Computer simulation models are used to predict the possible impacts of climate change on plant and
animal species, their habitats and on the functioning of the ecological systems with which they are
associated. The results are being used to assess current nature conservation policy andmanagement practice,
and to formulate adaptation measures to accommodate change, both in protected areas and in the wider
landscape, and in association with other key sectors which influence land and water use. The model
predictions for water requirements in two habitat types are illustrated below:

Example 1: Wet heath

The MONARCH study13 predicts changing distributions of wet heath over the next 50 years. The
distribution of this habitat type may expand in Ireland and some northern and western areas of Britain,
where increased winter rainfall may tend to saturate formerly dry heath. However, in south-east England,
low rainfall and increased rates of evapotranspiration in summer may reduce water availability in many wet
heaths, which could revert to dry heath or be replaced by acid grassland. Recent more detailed work in the
New Forest supports this prediction and suggests that wet heath may become progressively restricted
following falling water tables. The characteristic wet heathland plant, cross-leaved heath, best adapted to
wet conditions and currently found throughout Britain, may give way to more drought-tolerant species,
such as bell heather.

Example 2: Beech woodlands

The natural distribution of beech is confined to the south of England (the historical limit of its spread
during the Holocene), although it has been planted extensively and thrives elsewhere. Beech is a drought-
sensitive species which, in parts of its natural range, is likely to decline as soils become drier in summer.
Results from the MONARCH study suggest that, by the 2050s, such areas may not support beech
woodlands in their current form, as more drought-tolerant species increase their competitive ability. Oak
could spread into habitat vacated by beech, and yew could expand its range. Again, this prediction is
supported by recent work in Hampshire, where beech woodland could be negatively aVected by soil-
moisture stress and invasion of competitive species. The natural range of the beech is likely to shift
northwards with climate change, but this will only be realised if appropriate “managed” opportunities are
put in place to aid dispersal.

12 Environment Agency (2001)Water Resources for the Future—a summary of the strategy for the Southern Region.
13 The MONARCH study: (www.ukcip.org.uk/model nat res/model nat res.html)
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4.3 The first phase of the MONARCH project had as its primary focus terrestrial systems, and this is
underpinning subsequent phases of the study. Complementary programmes for coastal and marine
environments have been established by other research consortia: a new project dealing with climate change
impacts on freshwater ecosystems is due to start this year. Led by the Environment Agency, this work will
consider standing water bodies, lowland rivers, upland headwater streams and managed water courses,
together with other wetland habitats not covered in MONARCH.

5. Impacts of Abstraction

5.1 Drainage and water abstraction are drying out many of the wetland habitats of lowland England.
Abstraction from groundwater is an important cause of unfavourable condition for standing open water
SSSIs (especially aquifer-fed lakes) and for river and stream SSSIs (particularly chalk rivers). Some fen types
and other spring-fed wetland habitats are very sensitive to abstraction and recharge of groundwater
aquifers. Restoration of lowland raised bogs, degraded through habitat loss and drainage, may require the
reduction or prevention of groundwater abstraction. Populations of breeding waders have declined in
England’s lowland wet meadows due to the long-term eVects of land drainage and water abstraction14.

5.2 In response to existing pressures from over-abstraction by water companies, about £60 million is
being spent under AMP3 on water resources schemes aVecting 18 SSSIs, with investigations taking place at
a further 27 SSSIs. Under AMP4 (2005–10), schemes to tackle water resources problems are needed at 46
sites and investigations are required at a further 61.

6. Biodiversity and Flood Defence—Land-use Approach

6.1 The increased frequency of flooding in recent years is due not only to more severe rainfall events, but
also to changes in land-use which lead to more rapid run-oV from catchments. These changes include: large-
scale moor gripping of upland bogs; underdrainage of agricultural fields; canalisation of streams to convey
rainwatermore quickly to rivers; aVorestation and clear-felling; ploughing of grassland for crop production,
causing topsoil to be washed into streams and rivers and reducing their channel capacity; intensive stocking
of sheep; building of roads and other developments with hard surfaces which act as pathways for run oV.
Many of these changes have also led to increased diVuse pollution. All of them have negative impacts on
biodiversity and such eVects will be exacerbated by more severe winter rainfall and summer drought events
driven by climate change.

6.2 Climate change models have predicted an increase of up to 20% in river peak flows, and hence
flooding risk, over the next 50 years. This places even greater importance on the need to ensure sustainable
approaches to flood management through a catchment wide approach, maximising habitat recreation
opportunities as well as reducing the need for further hard engineering solutions to protect urban areas.

6.3 A catchment-wide approach to flood management means starting in the upland headwaters and
securing land-use changes which will lead to less rapid run-oV. In the lower catchment, greater use can be
made of natural floodplain storage. The potential for multiple benefits from such measures needs to be
realised. However, there is not an integrated funding source which would enable these more sustainable
approaches to begin to replace the conventional engineered defences. In 2004, Defra—workingwith English
Nature and the Environment Agency, and drawing in the RDS (agri-environment schemes), Forestry
Commission, the local council and others—has initiated a pilot project on the catchment upstream ofRipon.
This aims to test how land-use changes can be incorporated with a flood-defence scheme.

7. Impacts of Sea-level Rise

7.1 Sea-levels are rising in the southern half of Britain due to natural geological processes. In areas where
this is most pronounced (southern and eastern England), this results in “coastal squeeze” where intertidal
habitats, trapped between rising sea-levels and fixed seawalls are eroded away. This process has implications
for both flood management (increasing cost of seawall maintenance and the need to abandon some
uneconomic defences, exacerbated also by the impact of increased storminess), as well as nature
conservation (loss of intertidal habitats and of freshwater sites that are currently protected by seawalls). As
a result of climate change, it is anticipated that “coastal squeeze” will accelerate, especially in southern and
eastern England where sea level rise is likely to be greatest.

7.2 Sea walls, erected to reclaim land from the sea, have constrained the ability of intertidal habitats,
especially saltmarsh, to migrate over the coastal floodplain in response to relative sea-level rise. In the 25
years between 1973 and 1998 in what is now the Essex Estuaries Special Area of Conservation (cSAC), a
quarter of the saltmarshwas lost to erosion. In the Blackwater Estuary alone, 142 hectares of saltmarshwere
lost between 1973 and 1988, with a further 55 hectares in the following 10 years. The rate of sea-level rise
on the Essex coast is predicted to rise to 6 millimetres a year over the next 50 years, and further significant
losses of saltmarsh are predicted.

14 English Nature (2004) State of Nature: Lowlands—future landscapes for wildlife.
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7.3 Managed realignment, as has occurred at Tollesbury, Essex and Paull Holme, on the Humber, can
eVectively create new intertidal habitats and allow replacement of losses of saltmarsh, as well as delivering
technically and economically sound and sustainable flood defences. However, the number of managed
realignment schemes is currently inadequate to address existing ongoing losses.

7.4 One key element of this approach is the need to re-create freshwater wetlands that cannot be
conserved in situ, in sustainable locations inland. At least 29,000 hectares of internationally important
floodplain wetlands (Special Protection Areas for birds (SPAs), Ramsar sites and cSACs) are currently
protected by seawalls in south-east England and so are potentially vulnerable to the eVects of sea-level rise
exacerbated by climate change15. A long-term strategic programme is needed to recreate wetlands further
inland on floodplains to compensate for these losses. Although there are some local initiatives by English
Nature, the Environment Agency,Wildlife Trusts, RSPB and others (Great Fen Project in Cambridgeshire,
Severn andAvonValesWetland Partnership, GainsboroughWashlands), the means for recreating wetlands
at the coast and inland need to be incorporated in flood-risk planning and funding and in agri-environment
schemes. If this is to be delivered in a strategic way there is a need to identify suitable locations and to ensure
that there is an adequate water supply to enable and sustain good quality habitat creation. Further research
is needed in this area.

7.5 Rising sea-levels will also result in increased saline intrusion into aquifers, with implications for both
water supply and nature conservation. Locations where this is a concern include Dungeness, Kent and
Pevensey Levels, East Sussex. In both instances these sites are important abstraction points for freshwater
supply and are of nature conservation interest. One of the outcomes of such saline intrusion inland will be
a gradual evolution of the type of nature conservation interest that is present to one that is less characteristic
of freshwater.

8. Managing and Adapting to Climate Change for Biodiversity

8.1 Evidence suggests that we are currently committed to at least 50 years of rapid climate changes (and
an average warming of 1.5)C in that time). In the longer-term, the amount of climate change will be
determined by decisions made now about the management of the world’s greenhouse gas emissions.
However, due to the lengthy activity times of greenhouse gases once in the atmosphere, the eVects of
measures to halt and reverse such trends are unlikely to be realised until well into the second half of this
century. Over the short to medium term, adaptation measures are essential if we are to maintain levels of
biodiversity in the face of inevitable impacts of climate change.

8.2 Future water resources planning strategies will need to consider measures which will mitigate the
eVects of climate change on water resource demand. Such measures should include the promotion of more
sustainable use of water, through household metering and more eYcient use of water by industry (including
agriculture), as well as educating and encouraging consumers on the measures they can take as individuals
(see for example advisory literature produced by Thames Water16).

8.3 Provision of alternative sources will be important. More flexible arrangements are needed to manage
and exploit diVerent sources of water within diVerent regions. Water companies will need to work with
Government to switch resources from primarily groundwater in summer to surface water in winter
(especially in the south east of England), and emphasis should be placed on the need to plan for water storage
areas to enable exploitation of heavier,more episodicwinter rainfall, and aquifer recharge.More sustainable
solutions are needed to achieving and maintaining the quality of water supplies by taking action to control
diVuse pollution at source.

8.4 Adaptation to climate change will require changes in the long-term planning for nature conservation.
In addition to improvements in our ability to predict where habitats and species are likely to be lost,
measures will be needed which facilitate dispersal and colonisation as areas change in their suitability for
diVerent habitats and species, link fragmented habitats, and ensure that new locations for colonisation are
available. The rationale and actions needed to build adaptation into nature conservation policy, planning
and management is set out in Climate change and nature: adapting for the future, an information paper
published by English Nature, IUCN-The World Conservation Union, RSPB and WWF17.

8.5 Under the Water Framework Directive, River Basin Management Plans are due to be introduced by
2009. They present a long-awaited opportunity for integrated catchment management. Although the
Directive focuses on water quality and does not cover all of floodmanagement, water resource management
or vulnerable wetlands, English Nature has proposed to Government that steps should be taken to integrate
all aspects of managing the water environment in one Plan (rather than having a set of parallel plans).

English Nature

April 2004

15 English Nature (2003) Living with the sea: managing Natura 2000 sites on dynamic coastlines.
16 Thames Water (2003) Saving Money by Saving Water.
17Climate change and nature: adapting for the future: www.iucn.org/themes/climate/docs/climateandnature.pdf.
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Memorandum submitted by the UK Climate Impacts Programme (UKCIP)

CLIMATE CHANGE AND WATER SECURITY

Executive Summary

1. The UK Climate Impacts Programme (UKCIP) would like to inform you of our interest in the
Environment, Food and Rural AVairs Committee inquiry into climate change and water security. UKCIP
was established in 1997 by theUKGovernment to help organisations assess how climate changemight aVect
them and how they might adapt to it. We feel that we have a number of tools, studies and partnerships that
will be of interest to the Committee for this inquiry.

Introduction

2. Through this document I would like to inform you that UKCIP can act as a source of information for
the Environment, Food and Rural AVairs Committee inquiry into climate change and water security.

3. The UK Climate Impacts Programme was established by government in 1997 and is fully funded by
Defra. We help organisations assess how they might be aVected by climate change, so they can prepare for
its impacts. We co-ordinate and integrate stakeholder-led assessments of climate change impacts at a
regional and national level, and provide tools (such as the UKCIP02 climate change scenarios and a risk,
uncertainty and decision making framework) and guidance throughout the process for both stakeholders
and the researchers. Within the UKCIP framework, regional scoping studies on climate change impacts
have been undertaken for all parts of the UK, and regional climate change partnerships have been
established. Sectoral studies focused on water supply and demand have also been undertaken. Further
information on the UKCIP tools and studies is available from our website (www.ukcip.org.uk) and
additional information is provided below.

Tools

4. A key source of information UKCIP can provide to the inquiry is a set of tools UKCIP have freely
available to stakeholders and researchers. The most important of these, especially when considering future
water security, is the UKCIP02 climate change scenarios. This data is freely available under licence
agreement and includes observational and future monthly, seasonal and annual data at 5 x 5 km and 50 x
50 km grid size for 26 variables for the whole UK. Licence forms to access the data can be downloaded from
our website.

5. Socio-economic scenarios have been developed for UKCIP to complement the UKCIP02 climate
change scenarios. This scenario information is also freely available and will be especially important when
undertaking studies into future water security.

6. A further tool that is being used for water resources research is our “Climate Adaptation: Risk,
Uncertainty and Decision-Making” framework, which was developed with the Environment Agency and is
designed to help decision-makers understand risk and uncertainty and to identify adaptation options. This
framework was applied to a water security problem during training workshops that were held in late 2003
and is being used by the Environment Agency and others in climate adaptation and decision-making.

7. In summer 2004UKCIPwill launch a report detailing amethodology for costing the impacts of climate
change. This methodology will assist users to identify and quantify the impacts of climate change and value
these impacts for a range of scenarios using standard economic techniques. The methodology also shows
how to compare impact costs against the costs of adaptation options, to work out how much adaptation
is needed.

Regional Partnerships

8. UKCIP works with regional partnerships in the nine English regions and three Devolved
Administrations. All of the regional partnerships have produced scoping studies that identify, at a
minimum, how climate change will impact on the region. Many of the scoping studies have identified water
security as an issue for the region and the are continuing to grapple with water management issues such as
balancing water requirements for existing demands, new housing, and increased tourism.

9. The UKCIP regional partnerships also provide a forum for others to engage with. Most regions have
an established partnership that includes a wide range of people who can be consulted on various issues.
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Sectoral Studies

10. Sectoral studies are also carried out under the UKCIP umbrella and three of these have specifically
focused on water security. One of these studies was CC:DEW which looked changes in at future water
demand due to behavioural responses to climate change (eg from irrigation, garden watering, industrial
activity etc) by the 2020s and 2050s.

11. RegIS (Regional Climate Change Impact and Response Studies in East Anglia and North West
England), is an integrated assessment study, the first phase of which was completed in 2002. The study
focused on integrating socio-economic factors and climate change across the coastal and river flooding,
agriculture, water and biodiversity sectors. In 2003 a second phase of the RegIS started, focusing on the
same regions and sectors. This study is due for completion in September 2005. Outputs from this project
should include a tool to help decision makers assess how climate change will impact on a sector and across
various sectors.

12. A final sectoral study that could be relevant to this inquiry is the MONARCH project which focuses
on climate change and nature conservation in Britain and Ireland. MONARCH (Phase 1) investigated the
potential impacts of climate change in Britain and Ireland on a range of species and habitats. Phase 2 aimed
to downscale this approach in order to provide a detailed understanding of impacts on ecosystem processes,
which can then be applied to addressing nature conservation objectives within the context of climate change.
Outputs from this project might be of interested to the Committee when addressing ways of minimising the
impact of changes in water availability on biodiversity.

13. UKCIP would be very pleased to assist with the climate change impacts and adaptation aspects of
your inquiry. I do hope these comments are helpful. We look forward to hearing from you, and to providing
you with further details on the above in due course.

UK Climate Impacts Programme (UKCIP)

April 2004

Memorandum submitted by Dr Thomas E Downing

CLIMATE CHANGE AND WATER SECURITY

1. Last year an interdisciplinary team produced a national assessment of climate change and demand for
water in the UK. A summary of that assessment will be presented to the CIWEMmeeting in midMay (and
has been sent to the Clerk of the Committee). The full report and executive summary are available on http://
www.sei.se/oxford/ccdew/index.html. The table below presents the overall results.

2. In this short submission, I would like to reflect on the findings of the CCDeW project and place the
risk of climate change in the broader context of water management. The first observation is that climate
change is both a threat and an opportunity. The threats have been well-documented and widely reported:
more intense and more frequent flooding, drying out of some regions, higher demand for water and
potentially intense and persistent drought.

3. Less clear perhaps is that climate change opens up new opportunities as well. The first generation of
climate change impacts studies focussed on “what if” scenarios, mostly of adverse impacts. At present,
attention is increasingly focussing on the character of socio-economic and environmental vulnerability and
pathways for eVective adaptation. Water systems are highly adaptive. Social analysts often contrast public
attitudes before and after privatisation: public acceptance of risk replaced by water as an aVordable
commodity separated from its environmental, economic and social context. Perhaps public recognition of
climate change may be an opportunity to locate water security in a public debate with the expectation that
consumers will take on some element of risks in managing their futures.

4. The second observation is that demand forwater is essentially behavioural. In contrast towater supply,
how we choose to use water is about individual choice on time steps ranging from sub-daily consumption
(eg, how deep to fill the bath) to the long term implication of technological change (eg, installing a power
shower) and even garden design. The example of Zurich is instructive. In 1977 Zurich ran out of water—
unthinkable in a high rainfall country like Switzerland. The response was a set of emergency measures to
encourage households to conserve water and to adopt water saving technologies. At the same time, the
public water supply was greatly expanded. At present, the capacity of the water system far exceeds actual
demand. The public utility is not able to recover all of its costs-consumers are reluctant to vote for higher
prices when they are using less water. Water quality problems with the low flow of water in pipelines have
occurred as well. The interactions of a social consciousness, new technologies and a concerted shift in policy
shift have altered the supply-demand balance.

5. I conclude with a third observation: an integrating framework for risk management is required. At
present the supply-demand balance is evaluated through a static analysis of “headroom” over a planning
horizon of a decade or more. Levels of service are taken as given, without challenging the robustness and
context of market surveys. The fine scale of peaks in daily and seasonal demand is largely divorced from the
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long-term expansion of supply. The role of stakeholders in actively managing their risks, in switching
between uses during times of crises, and in local planning for future water use is rarely an eVective
component of an assessment.

6. Adapting to climate change is more than adding up the numbers. We should avail ourselves of the
opportunity to take a fresh approach to risk management.

IMPACTS OF CLIMATE CHANGE ON WATER DEMAND FOR SELECTED COMPONENTS

DOMESTIC DEMAND

2020s 2020s 2050s
Low Medium-High Medium-High

Alpha 1.4-1.8%
Beta 2.7-3.7%
Gamma 0.9-1.2%
Delta 1.0-1.3%

INDUSTRIAL/COMMERCIAL DEMAND

2020s 2020s 2050s
Low Medium-High Medium-High

Alpha 1.7-2.7%
Beta 1.8-3.0% 3.6-6.1%
Gamma 1.8-2.9% 2.0-3.1%
Delta 1.7-2.7%

AGRICULTURAL DEMAND

2020s 2020s 2050s
Low Medium-High Medium-High

Alpha 19%
Beta 19% 26%
Gamma 18% 19%
Delta 20%

Source: CCDeW final report and executive summary.

TOTAL IMPACTS OF CLIMATE CHANGE ON DEMAND FOR WATER IN ENGLAND AND
WALES

Climate change
EA Reference Low Med High Med High(2050s)

Alpha 1.4%
Beta 2.0% 3.8%
Gamma 1.8% 2.0%
Delta 1.8%

Source: CCDeW final report and executive summary.

The shading in the 2050s cell indicates a rough estimate of the total regional eVect of climate change on
water demand.

The EA reference scenarios (alpha, beta, gamma and delta) are limited for 2024–25, based on the DTI
Foresight scenarios. The climate change scenarios are from the UKCIP2002 data base.

Dr Thomas E Downing
Stockholm Environment Institute, Oxford

April 2004
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Memorandum submitted by the Natural Environment Research Council (NERC)

CLIMATE CHANGE AND WATER SECURITY

The Natural Environment Research Council (NERC) welcomes the opportunity to provide input.

NERC is one of the UK’s seven Research Councils. It funds and carries out impartial scientific research
in the sciences of the environment. NERC trains the next generation of independent environmental
scientists. Its priority research areas are: Earth’s life-support systems, climate change, and sustainable
economies.

NERC’s research centres are: the British Antarctic Survey (BAS), the British Geological Survey (BGS),
the Centre for Ecology and Hydrology (CEH) and the Proudman Oceanographic Laboratory (POL). A list
of NERC’s collaborative centres is appended (Annex 4).

For this inquiry, NERC is submitting evidence from BGS (Annex 1), CEH (Annex 2) and the Tyndall
Centre for Climate Change Research (Annex 3), together with a summary of the main points and an
introduction to relevant NERC programmes compiled by Swindon-OYce staV.

Introduction

NERC currently supports a number of programmes relevant to the issue of climate change and water
security. Of most direct relevance is the LOCAR (LowlandCatchment Research) thematic programme, and
it’s companion project, CHASM (Catchment Hydrology and Sustainable Management). The major
objective of both LOCAR and CHASM is to produce integrated hydro-environmental research on the
input-storage-discharge cycle of in-stream, riparian and wetland habitats within groundwater-dominated
systems.

Also of relevance are: COAPEC (CoupledOcean-Atmosphere Processes andEuropeanClimate), RAPID
(Rapid Climate Change) andRELU (Rural Economy and LandUse). The goal of COAPEC is to determine
the impact on climate, especially European climate, of the coupling between the Atlantic Ocean and the
atmosphere. The major objective of RAPID is to improve our ability to quantify the probability and
magnitude of future rapid change in climate, with a main (but not exclusive) focus on the role of the Atlantic
Ocean’s thermohaline circulation; major changes in this circulation obviously have significant implications
for climate (and hence water availability) in Europe. The RELU programme focuses on understanding the
social, economic, environmental and technological challenges faced by rural areas, including the issues of
water quality and sustainability.

Summary

Much of the research into probable climate-change eVects on water availability and flooding involves
using scenario approaches (eg UK Climate Impacts Programme (UKCIP) scenarios) based on Global
ClimateModels (GCMs) and regional climatemodels. There is necessarily a limit to the number of scenarios
which can be run, and to the number of factors which can be considered. The uncertainties involved make
it diYcult to make accurate predictions, although progress is being made in taking account of them. The
following eVects of climate change on water security appear probable.

1. Changes in seasonal rainfall and temperature are likely, with winters becoming wetter and summers
drier and hotter. There will be a greater likelihood of weather extremes, and greater variability between
years. Water-management systems will need to be flexible to cope with this.

2. The eVects of climate change are likely to vary geographically; for example, temperatures are likely to
increase more in the southeast than in the northwest of England.

3. Hotter and drier summers will lead to more demand for water, particularly for agricultural purposes
and for potablewater supply. Irrigation of all but the highest-value crops could be at risk, and the cultivation
of some may have to migrate to higher-rainfall areas of the country.

4. Seasonal increases in demand for water will have to be met by increased use of reservoir and
groundwater, in part to maintain good ecological status and amenity value of rivers. The eVect of climate
change on water supply reliability will depend to a large extent on how individual catchments are managed,
in particular to cope with competing demands.

5. In the agricultural sphere, measures such as increased support for the construction of on-farm small-
scale reservoirs and the use of trickle irrigation should be considered, and there is scope for developing
rainfall-harvesting and “dirty”-water recycling technology.

6. Groundwater will be particularly important because of the size of the reserves and because it is less
directly aVected than surface water by the climate itself; however, there is concern that the quality of
groundwater may suVer, and measures may also be required to enhance groundwater recharge, ie by
artificial and induced recharge, especially if an increase in the frequency of extreme rainfall events alters the
balance between runoV and natural recharge.
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7. Flooding, especially groundwater flooding, is likely to become more common, partly because of an
increase in the frequency of extreme rainfall events, partly because of the urbanisation of water meadows
and similar areas. Our ability to make predictions in this area would benefit from the inclusion in models
of changes in land use alongside changes in climate. Of three broad approaches to managing flood risk
(reducing the physical hazard, reducing exposure to flood loss, and reducing vulnerability), reducing
exposure to flood loss is likely to be the most resilient in the face of climate change.

8. Climate change aVects in-stream and riverine ecosystems primarily through changes in river-flow
regimes and water temperature. It may be possible to maintain current flow regimes and hence ecosystems,
although if this becomes unsustainable, alternative approaches may have to be considered.

Natural Environment Research Council (NERC)

April 2004

Annex 1

EVIDENCE FROM THE BRITISH GEOLOGICAL SURVEY (BGS)

1. Are Existing Water Supplies Adequate, and what Additional Sources of Water Might be Needed?

1.1 Although adequate now, in the future water supplies may not be adequate particularly in some
regions during the summer and early autumnmonths where there is a coincidence of adverse climate impacts
and areas of high demand for water.

1.2 Climate change models do not predict large changes in total annual rainfall but they do predict
seasonal changes in rainfall and temperature. In the UK, winters will become generally wetter and summers
drier. Summers will also become hotter with greater warming in southeastern England than in the northwest
of the UK. Hotter summers with less rainfall will lead to more demand for water (particularly for
agricultural purposes and for potable water supply). They will also lead to the need for larger compensation
flows from surface water reservoirs and from groundwater baseflow to maintain good ecological status and
amenity value of rivers.

1.3 In the UK the volume of water held in the major aquifers that is available for abstraction is
substantially greater than the volume of water stored in surface water reservoirs. As groundwater is less
prone to the impacts of climate change than surface water it oVers the most flexible source of water to
mitigate any adverse aVects of climate change if it is appropriately regulated and managed.

1.4 The two principal aquifers in the UK are the Chalk in southern and eastern England and the Permo-
Triassic sandstones in the northwest of the UK. There is a gradient in eVective groundwater storage across
the UK, with most storage in Chalk aquifer in the south and east. Consequently, although it is south and
east England that is most at risk of droughts in the future the aquifers in the region, particularly the Chalk
aquifer, also oVer the most potential to mitigate the eVects of climate change.

1.5 Groundwater provides baseflow to many rivers in the UK and because it is particularly important in
sustaining flows in rivers on the Chalk aquifer in southern and eastern England, if groundwater resources
become highly stressed due to more frequent droughts then flows in these rivers are also likely to be reduced
more frequently and may threaten the long-term ecological status of the rivers. There is currently a tension
between need to maintain adequate groundwater baseflows to Chalk rivers to preserve good ecological
status and the need to use groundwater in a sustainable manner. This tension will increase with the
additional stress imposed on water resources by climate change and particularly summer droughts. So any
changes in water policy and the regulation and management of groundwater resources must take the
competing demands on groundwater into account.

1.6 Climate change may also have an adverse eVect on groundwater quality to such an extent that this
may aVect local or regional water security. Climate change induced long-term sea-level rise coupled with a
slow decline in land surface levels along parts of the eastern seaboard of the UK may lead to increasing
intrusion of saline waters into fresh groundwater. If the aquifers in this region are already stressed due to
increased resource demands any changes in water quality will act to compound the threat to water security
in the region.

1.7 An important “additional source of water” that could be used to oVset the treat posed by climate
change to water security is artificial and induced groundwater recharge. Artificial and induced groundwater
recharge and abstraction schemes are engineered schemes that augment the natural recharge of groundwater
that occurs during the winter months through a variety of processes andmethods. They essentially replenish
aquifers with water taken from surplus surface water during the winter months and then abstract this
groundwater when it is required during summer months. These schemes could be developed to exploit the
predicted wetter winters in areas of the UK where there is likely to be the greatest need for water during the
summer months. They could also be used to manage saline intrusion.

1.8 Although some artificial recharge schemes are currently in operation in the UK they have been
developed in response to local water supply and water management issues. There is a need to better
understand the impact of climate change on regional groundwater resources and groundwater quality. This
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would enable more informed policy responses to the threat posed by climate change to water security and
it would also enable strategic planning decisions to be made on the basis of the most eYcient management
of groundwater.

2. What will be the Impact on ResourceManagement (and Particularly the need for Changes in Irrigation and
Water Conservation for Agriculture)?

2.1 Changes in seasonality of rainfall, the increase in intensity of winter rainfall events, and the inter-
annual variability in rainfall and temperature that are predicted due to climate change may require water
resources to bemanaged evenmore flexibly and responsively than they are presently managed, which in turn
may require both a better understanding of short-term (days, weeks andmonths) processes in the water cycle
and improved data on which to base management decisions.

2.2 Design of irrigation will have to take account of predicted changes in rainfall. For example, changes
in timing of rainfall may have a critical impact on groundwater recharge. Annual groundwater level minima
are very sensitive to spring and early summer rainfall. Predicted small reductions in spring and early summer
rainfall may lead to significantly lower annual minimum groundwater levels. This may lengthen the period
where irrigation is required.

3. What are the Implications for Flood Management, Investment in Mitigation Measures, and for Wider
Policy such as Planning?

3.1 There is a long history in the UK of flood research and flood management. However, the role of
groundwater in flooding has received very little attention. Wetter winters and in particular more intense
storm events predicted by climate changemodelsmight bothmeanmore groundwater flooding in the future.

3.2 There are two principal types of groundwater flooding, clearwater flooding and groundwater flooding
in river valleys with alluvial deposits. Clearwater flooding occurs when the regional groundwater levels rise
above the land surface and is often relatively prolonged because of the regional nature of the groundwater
rise. The Chalk is particularly prone to clearwater flooding. Groundwater flooding in river valleys occurs
when the storage capacity of alluvial deposits in the valley is exceeded, and it is often closely related to, but
not always associated with, overbank floods. This type of groundwater flooding is generally more short-
lived than clearwater flooding and is very sensitive to antecedent conditions and is intimately related to
surface water processes.

3.3 Urbanisation of flood meadows in a number of city centres and peri-urban areas in the last few
decades combined with the potential increase in the variability of extreme rainfall events means that this
type of groundwater flooding may be an increasing problem. As groundwater flooding in river valleys with
alluvial fill generally aVects urban areas, it may have a higher social and economic impact than clearwater
flooding, but because of the natural complexity of the hydrology of river valleys with alluvial fills, eVects of
the built environment, and because of a paucity of appropriate monitoring data, the contribution of
groundwater to flooding in this setting is largely unrecognised and if recognised is relatively poorly
understood.

3.4 Unless all aspects of flooding are considered, including groundwater flooding, it will not be possible
to develop appropriate policies for planning purposes, or to design and implement appropriate flood-
management plans, or to make eVective investments in mitigation measures.

4. How can the Impact of Changes in Water Availability on Biodiversity be Minimised?

4.1 As already noted in paragraph 1.5, groundwater provides baseflow to many rivers in the UK and
rivers on the Chalk aquifer in southern and eastern England are particularly dependent on groundwater to
maintain their flows and biodiversity. The biodiversity of a number of wetlands in the UK are also
dependent on groundwater. The relationships between the biodiversity of these freshwater habitats and
groundwater levels are very poorly understood and if the impact of changes in the availability of
groundwater due to climate change is to beminimised there is a need to better understand the complex inter-
relationships.

4.2 For example, changes in the timing of groundwater recovery (the onset of rising groundwater levels
in the late autumn and early winter due to the onset of autumn and winter rainfall) have already been noted
for some parts of the Chalk aquifer in south and eastern England. Groundwater recovery has been delayed
by up to two months and this may be associated with climate change. The eVects of these changes in
groundwater recovery on the biodiversity of the surface waters are unclear and investigation is needed into
the ecological eVects of changes in the timing as well as the quantity and quality of groundwater baseflow.

4.3 Induced and artificial groundwater recharge schemes designed to maintain summer flows and water
levels in wetlands during critical periods (particularly the summer and early autumn) are likely to be an
important tool in minimising the impact of changes in groundwater levels and flows on biodiversity.
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Annex 2

EVIDENCE FROM THE CENTRE FOR ECOLOGY AND HYDROLOGY (CEH)

1. Are Existing Water Supplies Adequate, and what Additional Sources of Water Might be Needed?

Work for the Environment Agency and UKWIR found significant reduction in low flows of up to 20%
under some climate-change scenarios by the 2020s. These impacts were simulated using the fourUKClimate
Impact Programme scenarios (UKCIP02). It is diYcult to draw conclusions about the adequacy, or not, of
current water supplies given the catchment-specific response to climate change and the somewhat limited
geographic coverage of the study catchments used. Also, the results were based on the output of just one
Global Climate Model (GCM) and scenarios from other GCMs would undoubtedly produce diVerent
impacts on low flows (see uncertainty section below).

2. What will be the Impact on ResourceManagement (and Particularly the need for Changes in Irrigation and
Water Conservation for Agriculture)?

In southern England there will be greater competition for water for agriculture, public water supply,
industry and wildlife conservation, and a greater risk of 1976-type summer droughts.

For agriculture, the main impact will be on the costs of producing irrigated crops, especially potatoes,
land values near water supplies, river flows and water quality, and private water supplies.
Adaptive measures that are required are:

(i) support for the construction of on-farm reservoirs, including amending the Reservoirs Act so that
there are fewer costly obligations on farmers and planners;

(ii) incentives for water-eYcient trickle irrigation;

(iii) continuing survey of irrigators and monitoring of groundwater, and

(iv) the development of “dirty” water recycling technology.

3. What are the Implications for Flood Management, Investment in Mitigation Measures, and for Wider
Policy such as Planning?

The DTI ForeSight initiative for Flood and Coastal Defence, within which CEH has participated in both
scientific and advisory roles, was set up “to produce a challenging and long-term vision for the future of
flood and coastal defence”. This study takes account of the many drivers of future flood risk, including
climate change, incorporating the uncertainties, and will be used as a basis to inform policy and its delivery.
The project reports in April 2004.

At CEH a number of studies have been undertaken addressing the issue of climate- change impacts on
flooding in Britain. These studies have directly informed Defra policy on climate change and flooding
through their Project Appraisal Guidance notes, and provided the scientific basis for the current guidance
of a 20% sensitivity allowance for climate change during flood-defence scheme appraisal. Application of the
UKCIP02, and of other scenarios, has just been presented toDefra and the Environment Agency. This work
found a significantly reduced impact on flood flows than had been previously modelled under earlier
scenarios. Again, these represent scenarios based on just one GCM and alternative GCMs would produce
diVerent impacts on flooding (see uncertainty section below).

(See: REYNARD, N S, BROWN, S, CROOKS, S M & KAY, A L 2003. Climate change and flood
frequency in the UK: An appraisal of the 20% allowance in the light of the UKCIP02 scenarios. Proc 38th
Defra Flood and Coastal Management conference, Keele University, July 2003. 05.5.1-05.5.12).

3.1 Uncertainty

Themodellingmethodologies developed for the studies described above provide the framework for future
developments. The extension of these techniques to ungauged catchments will allow national assessments
to be undertaken. Scenarios of future climate change will continue to be updated, from a range of GCMs,
Regional ClimateModels, and from improved downscaling techniques, and these will need to be applied to
assess their impact on flood and low flows. It is important that studies such as these sample from as much
of the uncertainty as is possible, and it is particularly vital to consider those areas where uncertainty is large
enough to influence the decision or development of policy that the science has been designed to inform. This
is particularly the case for using the outputs from more than one GCM.

The impacts of climate change on flooding need also to address the wider flood risk measures of flood
levels and extents through linking hydrological with hydraulic models. Climate change over the next 100
years cannot be treated as separate from other environmental change. Changes in land use need to modelled
in combination with changes in climate, therefore requiring the alignment of the science in this type of study
with the research in projects such FD2114 within the Defra/EA joint R&D programme.
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4. How can the Impact of Changes in Water Availability on Biodiversity be Minimised?

Oneway inwhich the future eVects of climate change on in-stream biodiversity can be predicted is through
physical habitat modelling. Recent research into development of physical habitat modelling at CEH has
been driven by the Water Framework Directive, which requires river management at the catchment scale.
Methods have been developed atCEHwhich enable prediction of the eVects of future hydrological scenarios
(such as abstractions or climate change) on river habitat for fish. Up-scaling from micro to catchment scale
is achieved by integrating habitat modelling approaches with catchment-scale hydrological models.

(See: BOOKER, D J, DUNBAR, M J, ACREMAN, M C, AKANDE, K (2004), Catchment-scale
physical habitat assessment. Proceedings of the 5th International Ecohydraulics conference, Madrid, Sept
2004.)

Another recent study by CEH considered how climate change might aVect the biodiversity of wet
grasslands, using theNorthDrain, a tributary of Brue catchment in Somerset, as a test case. The study aimed
to examine the ecological and biodiversity impacts of a number of potential new management strategies for
such lowlandwetland areas of Britain. In the past such regionswere extensively drained in order tomaximise
agricultural production.Now that the country is consistently over-producingmany of the staple agricultural
products, the study examined the potential for changing the management of these predominantly dairy
farming areas in order to improve biodiversity, albeit at the expense of agriculture to some extent. The study
considered whether suYcient water would be available during the drier summer months to maintain higher
water levels in the drainage channels in order to keep soil moisture suYciently high to maintain a richer
biodiversity. The study examined likely rainfall and flow patterns under a changed climate and concluded
that management of the area could be changed to benefit biodiversity without adversely aVecting
downstream water requirements.
(See: ACREMAN,MC,MOUNTFORD, J O,McCARTNEY,MP,WADSWORTH, RD, SWETNAM,
RD,McNEIL, DD,MANCHESTER, S J, MYHILL, DG and BROUGHTON, RK, (2002). Integrating
wetland management, catchment hydrology and ecosystem functions. CEH Internal report on Project
C01163.)

Annex 3

EVIDENCE FROM THE TYNDALL CENTRE FOR CLIMATE CHANGE RESEARCH

Executive Summary

Awareness of climate change and its implications for water security in the UK is amongst the highest in
the world. There remains considerable uncertainty about the rate and magnitude of climate change,
particularly for precipitation change, which is vital for water resources. The water supply industry and its
regulators have developed a series of scenario-based methodologies for responding to climate change,
although these do need more development and have yet to be seriously tested in practice. Irrigators have
generally not yet addressed the implications of climate change.

The actual impacts of climate change on supply reliability depend not only on the change in runoV and
recharge, but also on the way water supplies are managed and regulated, so the same change can have
diVerent impacts in diVerent catchments. The expected impacts on irrigation will be increased demand as
well as lower and less reliable supplies, with possible major implications for the production of high-value
potatoes and vegetables in eastern England. Impacts on flood risk depend not only on climate change but
also on how exposure to flood changes over the coming decades. Of the three broad methods for managing
flood risk (reducing the physical hazard, reducing exposure to flood loss and reducing vulnerability),
reducing exposure to flood loss is least sensitive to the eVects of climate change, because it depends on policy
and planning decision making.

In many instances, climate change is likely to exacerbate existing pressures or vulnerability in water
resources management. This means that areas already experiencing flooding events during winter and
supply deficits during summer and dry yearsmay be aVectedmore often and to a greater degree.Many other
driving forces will operate on the water sector during this century and the eVects of climate change will be
strongly mediated by direct and indirect human activities and development trends. Water supply for new
housing development in the southeast is a good example of this.

Aspects of Future UK Climate Change with High Importance for Water Resources

1. The main implication of climate change for water resources management is that it is no longer feasible
to rely on the conventional assumption that past records are a good guide to future availability.
Unfortunately we cannot predict how climate change will aVect future water resources because of the
substantial uncertainties associatedwith its assessment, so a scenario approachmust be adopted considering
a range of plausible futures. This is well recognised in the water supply industry and by the regulators, and
scenarios were used in the construction of water resource plans for the third and fourth Asset Management
Plans (AMP3 and 4).



9639341023 Page Type [E] 10-09-04 23:35:44 Pag Table: COENEW PPSysB Unit: PAG5

Ev 150 Environment, Food and Rural Affairs Committee: Evidence

Significant uncertainty surrounds the details of possible future climate changes; some of this uncertainty
can be reduced by further scientific research, some is inherent in predicting future climate. The particular
aspects of potential climate change that are of most importance for UK water security are:

(a) Changes in evapotranspiration. The potential for evapotranspiration will definitely increase with
increasing temperature, with negative impacts for water supply/drought.

(b) Changes in rainfall. A number of characteristics are important:

(b.i) Average rainfall. Changes to the annual average are uncertain—for example, UKCIP98 gave an
increase, while UKCIP02 gave a decrease. This controls whether the main concern will be water supply or
flood management.

(b.ii) Seasonality. It ismore certain that therewill be increased seasonality, with drier summers andwetter
winters (the uncertainty in the smaller annual average change results from sensitivity to whether the summer
drying exceeds the winter wetting, or vice versa). Increased seasonality in the direction expected has negative
impacts generally, and also allows the possibility that both drought and floods could become more frequent
(within their seasons).

(b.iii) Geographic distribution. Somewhat uncertain, given that the resolution of the geographic features
of the UK is near to the limit of what current climate models can simulate with rigorously tested reliability,
but available scenarios indicate an increased heterogeneity, with enhanced gradients in precipitation
between the S or SE of the UK and the N or NW.

(b.iv) Variability on various time scales. Science is still inadequate to provide the required information
about possible changes in variability, partly in terms of the development of capable models, but more
particularly in terms of evaluating and analysing the outputs of those models. Key (all inter-related) factors
are whether the variability increases or decreases at daily to inter-annual time scales; whether there is a
concentration of rain into fewer (or more) days of rain, with more intense rainfall on those days; whether
extreme events (on various time scales) becomemore or less frequent; and whether the sequencing of rainfall
changes, altering the occurrence of long periods of dry or wet, or sequences of dry or wet months and years.

Increased variability is important because it can lead to increases in both droughts and floods. Changes in
intensity could alter the balance between runoV and groundwater recharge. There are various other eVects.
Scientific uncertainty is high, though indications are that sequences, for example, of dry months/seasons are
unlikely to change over and above the changes caused directly by changed average rainfall (because the UK
relies less on recycling of water by evaporation than, for example, continental interiors, and hence feedbacks
between previous and subsequent months are smaller). But changes in dry and wet extremes, over and above
the changes caused directly by changed average rainfall, are a real possibility.

Are Existing Water Supplies Adequate, and What Additional Sources of Water Might be Needed?

2. The eVects of climate change on the adequacy of water supplies depends partly on changes in river
flows and groundwater recharge, but also on how the supplies are managed and the current balance between
supply and demand. For example, the eVect on supplies to a town (within a specific resource zone) of a given
change in river flows depends on whether supplies are taken directly from a river or from a reservoir, and
the volume of abstractions relative to river flows. A particular change in flows or recharge will therefore have
a diVerent eVect on the security of supplies in diVerent catchments or supply zones. Therefore, some water
companies currently have a healthy supply-demand balance (eg, in the north), whereas others have a water
deficit during dry years (eg, in the southeast). This diVerentiation is due to a range of factors such as
population growth, leakage, rainfall patterns, etc. It does emphasise that there is a geographic dimension,
in terms of water resource zones, to the adequacy of present water supplies.

3. Under theUKCIP02 scenarios, it is well established that river flows are likely to decrease during spring,
summer and autumn across much of the UK, and show only slight increases in winter. Groundwater
recharge is unlikely to increase substantially despite increases in winter rainfall, because the recharge season
will be reduced. The actual amounts of change, however, are very uncertain—largely due to uncertainties
in how rainfall may change in the future—and diVerent climate change scenarios yield larger increases in
winter runoV and smaller changes in summer runoV. In many areas the rate of water extraction from
aquifers far outstrips the rate of natural recharge and is unsustainable.

What will be the Impact on Resource Management (and Particularly the Need for Changes in

Irrigation and Water Conservation for Agriculture)?

4. The guidance on climate change provided to water-supply companies by the regulators for AMP4 is
arguably the most explicit anywhere in the world: there is a clear methodology for estimating the broad-
scale eVects of climate change on supply yields, and also on demand, as well as guidance on what to do if
the impacts are estimated to be felt by defined time horizons.

5. Underneath this broad framework, however, the water industry and its regulators are facing a number
of practical methodological problems with coping with climate change. Central to these is the assessment
of the likelihood of diVerent impacts of climate change. The industry uses a risk-based approach to estimate
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“headroom” allowances for its estimated reliable yields, taking into account a range of uncertainties, but
climate change uncertainty is not yet included in a very realistic way: only the range between UKCIP
scenarios is considered, and it is known that the UKCIP scenarios do not span the full range of possible
climate-change eVects. The industry recognises this limitation, and has commissioned research with the
Tyndall Centre to incorporate climate-change uncertainty into the headroom methodology in a more
sophisticated manner. The industry is able to cope with this information, and indeed in many senses is
pushing science forward.

6. Whilst OFWAT accepts in principle the need for investment to maintain supplies in the face of climate
change, this principle has yet to be tested in practice. Such a test will be the first challenge for the new
methods for incorporating uncertain climate change into operational water planning. In some instances
there may be a mismatch of planning horizons between OFWAT, the economic regulator (five years) and
the EA (30 years). This can create diYculties for water companies which, for example, have to make big
investments over long timescales and lead-in times (as for a reservoir, 20 years) which are likely to be aVected
by climate change.

7. Irrigators are arguably more exposed to climate-change impacts on water resources because most rely
on a single source; individual irrigators do not have the same opportunities as water companies to switch
during droughts between surface and groundwater, or between abstraction points. Many catchments are
already considered over-licensed or even over-abstracted, and many licences are under threat even without
climate change. Further reductions in surface flow and reliability would have major impacts.

8. Agricultural abstractors will be particularly aVected by decisions on how environmental flows are
protected under climate change. The Agency’s present methodology sets Hands OV Flows (HOFs) to
protect the minimum hydrograph, with the balance available for abstraction. If HOFs are simply held
constant whilst flows decline, the abstractors will be squeezed disproportionately. The necessary debate over
how and when environmental flows should be changed with climate change has not yet occurred.

9. Simultaneously, climate change is likely to increase irrigation water demand. Warmer summers will
increase demand for salad crops, and all irrigated crops will transpire more water. Higher atmospheric
carbon dioxide concentrations may oVset some of the increase, and also help produce higher yields (and
hence use water more eYciently), Overall, increases in water demand of around 30% by the 2020s and 30%
by the 2050s have been forecast, over and above changes (mostly increases) due to socio-economic change,
but there are major uncertainties involved.

10. Given higher demand and scarcer supplies, irrigators will have to adapt. Sustainable water resources
and adaptation options in the rural sector (agriculture and leisure) are being studied in a current Tyndall
Centre project. Winter storage reservoirs, rainfall harvesting, better equipment and better scheduling will
all have a role. Irrigation will be further concentrated on the highest value crops (irrigation of low value
crops has already stopped). Some crops may have to be grown further north and west. Water management
policies that leave flexibility to abstractors will allow more adaptation options; the present moves towards
licence trading are welcome in this context.

What Are the Implications for Flood Management, Investment in Mitigation Measures, and for

Wider Policy Such as Planning?

11. Climate change is likely to increase flood risk, both inland and along the coast, although the change
in flood frequencies, particularly inland, is highly uncertain and will vary from catchment to catchment. The
impact of climate change will also depend on the rate of change of exposure to the flood risk.

12. In general terms, there are three main ways of managing flooding. The first is to construct physical
flood defences (dykes and embankments, for example), to prevent water from the sea or river flooding land,
and this has been the traditional approach to flood management in the UK. Climate change aVects this
approach by altering the standard of service provided by existing defences and making it diYcult to design
future defences (although Defra allows a defined allowance to be considered). The second approach is to
reduce exposure to flood loss by preventing development in flood-prone areas, making sure that individual
properties are flood-proofed, and by implementing flood-warning schemes. Future flood losses will be very
dependent on how successful these measures are at reducing exposure. Measures to reduce exposure are
relatively insensitive to the precise characteristics of climate change. The third group of measures manage
the flood risk by reducing vulnerability to loss. In the UK (almost uniquely) this is largely done through the
provision of flood insurance, although poorer flood victims are much more likely to be uninsured than
wealthier victims. Climate change aVects the financial viability of measures to reduce vulnerability by
changing the frequency and magnitude of losses.

13. Measures to reduce current and future exposure to flooding are therefore likely to be the least sensitive
to the eVects of climate change.
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How Can the Impact of Changes in Water Availability on Biodiversity Be Minimised?

14. Climate change aVects in-stream and riverine ecosystems primarily through changes in river flow
regimes (the volume and timing of flow through the year) and water temperature. In practice it will be
impossible to oVset the eVects of increases in water temperature, but it may be possible to introduce river
management regimes which seek to maintain current flow regimes and hence ecosystems. However, this is
potentially unsustainable in the long term, and would magnify impacts on abstractors in the medium term.
Amore appropriate policy would therefore be to seek to encourage ecosystems and species to migrate along
the river corridor and to ensure that actions taken to meet other impacts of climate change—such as
increased abstraction—do not exaggerate the eVects of climate change on the water environment. Further
research into practical application of these adaptation options will be required as ecosystems change.

Prepared by Professor Nigel Arnell, Tyndall Centre and University of Southampton, Dr Keith
Weatherhead, Tyndall Centre and Cranfield University, Mr Suraje Dessai, Tyndall Centre, University of
East Anglia, Dr Tim Osborn, Climatic Research Unit, University of East Anglia, and Dr Declan Conway,
Tyndall Centre and School of Development Studies, University of East Anglia.

Annex 4

NERC RESEARCH CENTRES AND COLLABORATIVE CENTRES

NERC Research Centres

British Antarctic Survey (BAS)

British Geological Survey (BGS)

Centre for Ecology and Hydrology (CEH)

Proudman Oceanographic Laboratory (POL)

NERC Collaborative Centres

Centre of observation of Air-Sea Interactions and Fluxes (CASIX)

Centre for Observation and Modelling of Earthquakes and Tectonics (COMET)

Centre for Polar Observation and Modelling (CPOM)

Centre for Population Biology (CPB)

Centre for Terrestrial Carbon Dynamics (CTCD)

Climate and Land Surface Systems Interaction Centre (CLASSIC)

Data Assimilation Research Centre (DARC)

Environmental Systems Science Centre (ESSC)

NERC Centres for Atmospheric Science (NCAS)

National Institute for Environmental eScience (NIEeS)

Plymouth Marine Laboratory (PML)

Scottish Association for Marine Science (SAMS)

Sea Mammal Research Unit (SMRU)

Southampton Oceanography Centre (SOC)

Tyndall Centre for Climate Change Research

Further information on all these centres can be found on the NERC web site www.nerc.ac.uk

Natural Environment Research Council (NERC)

April 2004
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Memorandum submitted by HM Treasury

Letter to the Chairman of the Committee from Paul Boateng MP, Chief Secretary to the Treasury
17 June 2004

I would like to reassure you that the Government takes the issue of flooding and coastal erosion very
seriously, and is committed to investment in preventative solutions. As such, in the 2002 Spending Review,
Defra was allocated £443 million for flood and coastal defence. Other expenditure awarded to ODPM
amounted to over £1 billion, giving a totalUK expenditure of £1.47 billion over the SpendingReview period.

In your letter, you raised the Government’s policy of setting spending plans over three years. Spending
Reviews give Departments medium-term certainty over their budgets, enabling them to plan their spending
programmes eVectively. Biennial Spending Reviews oVer the opportunity to reconsider Departments
spending requirements in the light of developments since the previous Spending Review, and are consistent
with expenditure programmes that last longer than a single Spending Review cycle. This arrangement,
therefore, allows theGovernment to continually assess areas in which sustained investment is required, such
as in the management of flooding and coastal erosion.

I hope that you have found this reply helpful.

Paul Boateng MP
Chief Secretary to the Treasury

June 2004
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