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“ The NRA strongly 

encourages water companies 

and other major abstractors 

to adopt policies and 

procedures that result in the 

efficient use of water in 

their operations and by the 

public, through a balanced 

approach combining water 

conservation and 

demand management with 

phased traditional source 

development where appropriate.

Balanced policies will have 

regard to both cost to customers 

and environmental impact. ”

THE NRA AND THE ENVIRONMENT AGENCY

The National Rivers Authority will form the major part of a new organisation 

which will have responsibilities for the environmental protection of water, 

land and air. The new Environment Agency starts its work of managing the 

environment in England and Wales on 1 April 1996.
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P r e f a c e

BACKGROUND

The Environment Agency is due to come into being in 1996. As one of the existing 

bodies that will make up the new Agency the National Rivers Authority’s (NRA) 

policies for sustainable development and water conservation will take on a greater 

significance. Conservation of water resources involves the co-operation of 

Government, the regulators, the water industry, agriculture, industry and the 

general public. The NRA as ‘Guardians of the Water Environment’ is intent upon 

ensuring that water resources are used effectively and efficiently and not wasted.

This consultation report reviews current water conservation and demand 

management practices both in the UK and overseas, and establishes the 

potential for saving water in England and Wales. The report then considers 

elements of a water conservation and demand management strategy, possible 

responsibilities and how such a strategy might be put into practice.

ENVIRONMENT AGENCY POLICY

This report and the ensuing consultation will enable the Environment Agency to 

formulate its policy in the area of water conservation and demand management.

SCOPE

The NRA is the environmental regulator for England and Wales and it is for these 

countries that this report is primarily written. There is some mention of Scotland 

and Northern Ireland whose own forthcoming environment agencies may find 

this report useful in determining their own water conservation and demand 

management policies.

Su b m is s io n  o f  C o m m e n t s

Comments on the proposals in this report should be sent by 29 December 1995 to:

Mr PW Herbertson, National Rivers Authority (Demand Management Centre)

Guildbourne House, Chatsworth Road, Worthing, West Sussex, BN 11 1LD 

Telephone 01903-820692. Fax 01903-821832.

Please indicate whether your comments may be made public or if you would prefer 
them to be held in confidence.

ENVIRONMENT AGENCY



E x e c u t iv e  Su m m a ry

I n t r o d u c t io n

Water conservation and demand management are 

topics which have been receiving increasing attention 

in recent times. There are many opportunities to 

contribute to using water more carefully and a large 

number of organisations and customers have a role 

to play.

The report examines historical and present practice 

in the UK and also reviews overseas practice. 

Potential savings and costs of different demand 

management options have been considered and 

the report outlines the opportunities which could 

comprise a demand management strategy together 

with roles and responsibilities for taking the strategy 

forward.

This consultation report is being widely circulated 

and a summary of responses will be available in due 

course.

U K  R e v ie w

Water conservation and demand management issues 

are of relevance to a range of interested parties 

including water companies, regulators, industry, 

environmental and customer groups, government 

departments and bodies representing commercial 

organisations.

In the 1960s and 70s simple extrapolation techniques 

were used to predict the demand for water and to 

justify augmenting supplies. Such methods have been 

replaced by component based approaches which 

specifically include demand management components, 

such as leakage reduction. The droughts of 1984, 

1988-92 and 1995 have also been significant in raising 

awareness of the need to use water sensibly.

The review of current demand management practices 

in the UK includes opportunities for leakage control, 

domestic metering, economic instruments, wastewater 

re-use and recycling, water saving technology, water 

byelaws, education/awareness, levels of service and 

industrial and agricultural use options.

O v e r s e a s  R e v ie w

Demand management practices have been examined 

both in the developing and developed world. The 

review concludes that although significant initiatives 

have been applied in other countries they tend to be 

on a piecemeal rather than on a co-ordinated basis. 

Only Canada and Israel appear to have a nationally 

coordinated demand management strategy and even 

then it is expected that the fragmented nature of the 

water industry in Canada may mean that it will be 

difficult to apply in practice.

D e m a n d  M a n a g e m e n t  P o t e n t ia l  

in  E n g l a n d  a n d  W ales

Water saving potential (in England and Wales) and 

associated costs of a number of water conservation 

options reveals that:

•  leakage control, WC conversion (to lower flush 

volumes), more efficient washing machines and 

fitting flush controllers to urinals can all be 

cheaper than developing resources for equivalent 

volumes of water;

•  theoretically the amount abstracted for public 

water supply could be reduced by as much as 

42% but this would require full implementation 

of all the identified demand management options, 

some of which could not be financially justified; 

and

•  the cost of universal domestic metering is likely 

to be marginally more expensive than a high cost 

reservoir development, if environmental costs 

and benefits are excluded.

A N a t io n a l  D e m a n d  M a n a g e m e n t  S t r a te g y

A national water conservation and demand manage

ment strategy is presented which proposes that:

•  water companies consider the full range of 

demand management options as part of their 

abstraction licence applications (not limited to 

leakage control and metering);

•  water companies set and achieve leakage targets 

to be agreed by NRA and OFWAT. (The current 

OFWAT approach of measuring efficiency by 

comparing costs of water delivered is not a 

sufficient stimulus for companies to reduce 

leakage);

•  selective domestic metering is progressed with 

appropriate safeguards for low income families;

•  water conservation is included in building codes 

and water byelaws;

•  relevant organisations instigate education 

initiatives;

•  economic instruments for abstraction charging 

are developed;

•  a low cost water audit service for commercial 

premises, industry and agriculture is established;

•  waste minimisation in business and industrial use 

of water is promoted;

•  a UK water conservation manual to assist 

practitioners in water conservation planning is 

prepared.
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R o l e s  a n d  R e sp o n s ib il it ies

The NRA recognises that such a strategy can only 

be put into practice with the commitment and co

operation of all the different organisations involved. 

A National Water Conservation Committee is 

suggested which would represent the main 

responsibilities and interests.

T h e  NRA’s R o l e  a n d  P r o g r a m m e

The priority areas of work for the NRA which 

are expected to be carried forward into the new 

Environment Agency are:

•  greater awareness of the results of the National 

Leakage Initiative and the application of its 

findings in discussions with water companies;

•  regular updating of demand forecasts; taking into 

account the latest knowledge relating to demand 

management;

•  comparison of actual quantities of water supplied 

with those forecast;

•  national co-ordination on a range of water saving 

initiatives including waste minimisation projects;

•  continued independent and collaborative 

Research and Development;

•  development and implementation of an educa

tional programme directed at a wide spectrum of 

interests;

•  further investigation into the demand effects of 

domestic metering and support of government 

and OFWAT policy in appropriate circumstances; 

and

•  continued promotion of water conservation 

and demand management issues to water users, 

water supplies, opinion shapers, other regulators 

through the National Centre for Demand 

Management and its regular Bulletin.

C o m m e n t s

Comments on the proposals in this report should be 

sent by 29 December 1995 to:

Mr P.W. Herbertson 

National Rivers Authority 

(Demand Management Centre)

Guildbourne House 

Chatsworth Road 

Worthing 

West Sussex 

BN 11 1LD

Telephone: 01903 820692. Fax: 01903 821832.

Please indicate whether your comments may be 

made public or if you would prefer them to be held 

in confidence.
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1. I n t r o d u c t io n

1.1 Definition

The NRA’s definition of Demand Management is as 

follows:

“ The management of the total quantity of water 

abstracted from a source of supply using measures 

to control waste and consumption. ”

This reflects the NRA’s statutory duties under Section 

19 of the Water Resources Act 1991 to conserve, 

redistribute or otherwise augment water resources 

and secure their proper use. The NRA is also required 

by Section 16 of the Act to exercise its powers in such 

a way as to further the conservation and enhancement 

of natural beauty and the conservation of flora, fauna 

and geological or physiological features of special 

interest.

A narrower definition of demand management, often 

preferred by economists is the control of consump

tion of a service by a price mechanism. As only 25% 

of the public water supply in England and Wales is 

sold by volume and over 28% is “unaccounted for” 

the NRA’s broad definition is more appropriate to 

the water industry in England and Wales. A USA 

definition of water conservation measures from the 

Central Utah Completion Act of 1992 is as follows:

“actions to improve the efficiency of the storage, 

conveyance, distribution, or use of water, exclusive of 

dams, reservoirs or wells. ”

1.2 Sustainable Development/Sustainability

Demand Management accords with the concept 

of sustainability which first gained international 

credence following the publication of the Bruntdland 

Commission Report ‘Our Common Tuture'

(WCED 1987) and was a cornerstone of many of the 

principles outlined in the UNCED Earth Summit in 

Rio in 1992. Sustainability is a concept relating to the 

relationship between economic development and the 

environment. Although many definitions of 

sustainability exist it broadly means keeping the 

consumption of renewable natural resources within 

the limits of their replenishment. Principle three of 

Agenda 21 (The Rio Declaration) states that:

“ The right to development must be fulfdled so as 

to equitably meet developmental and environ

mental needs ofpresent and future generations.”

With regard to the water environment Agenda 21 

also states:

“By the year 2000 all states should have national 

action programmes for water management, based 

on catchment basins or sub basins, and efficient 

water use programmes. These could include 

integration of water and other resource planning 

with land use planning development and 

conservation, demand management through 

pricing, regulation, conservation, re-use and 

recycling of water. ”

In January 1994 the Government published 

“Sustainable Development - the UK strategy ” 

setting out the challenges faced by the UK over the 

next twenty years to achieve the goal of sustainable 

development. In Chapter 8, “Freshwater” on the 

issue of water resources and demand management, 

the following areas for sustainability are identified:

•  to ensure adequate water resources are available 

to meet consumer’s needs

•  to manage and meet the demand for water from 

households, agriculture and industry

On the issue of new reservoirs, groundwater 

abstractions and inter-regional transfers the report 

emphasised that such developments can be costly and 

give rise to environmental problems and that in some 

cases the costs and benefits of cutting waste or 

reducing demand are likely to be more attractive.

The chapters conclusion states that “Maintaining 

and improving the yield of the existing developed 

resources will require”:

•  demand management (economic instruments, 

selective metering, improved abstraction charges)

•  day to day management measures (leakage, waste 

minimisation)

•  control of pollution

The reports conclusion states ‘The approach should 

be that new resources should be provided only when 

the alternatives have been utilised to the extent that 

it is practicable and economic (with environmental 

considerations being given proper weight in the 

decisions)’.

On 20 April 1995, the Department of the Environ

ment, Ministry of Agriculture, Fisheries and Food 

and the Welsh Office produced draft guidance to the 

Environment Agency under the Environment Bill on 

its objectives, which included the contribution it is to 

make towards the achievement of Sustainable 

Development.

‘Topromote sustainable development in relation 

to water management, in order to protect and 

enhance the water environment it is essential 

for the Agency to exercise its various functions in 

an integrated manner. This integration must 

cover not only the Agency’s activities primarily 

concerned with water, but also activities that can 

have a direct or indirect effect on water, such as 

integrated pollution control, waste regulation and 

contaminated land regulation. ’

On the specific subject of Water Resource Control 

the guidance states:

‘In regulating river flow and access to water 

resources, the Agency must balance the frequently 

competing requirements of human beings, 

enterprises of various kinds, natural habitats,
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fisheries and (in some cases) recreation and 

navigation. It has a duty to conserve, redistribute 

or augement water resources. In the longer term 

pressures on water resources are expected to be a 

significant issue in sustainable development, 

particularly in the South and East of England.

The Agency’s use of its regulatory and other 

powers (and in the light, in particular, of its 

regional water resource strategies) will be crucial 

in securing adequate supplies for domestic, 

agricultural, commercial and industrial purposes, 

while maintaining and improving the natural 

environment where it is dependent on the water 

flows traditionally experienced. The Government 

expeas the Agency to use its powers and to 

encourage water conservation in areas of potential 

shortage where it is economic to do so. Planning 

Policy Guidance Note No.l (Development 

Plans) sets out the Government's view on the 

relationship between development planning and 

water resource control. This is amplified in the 

appropriate Regional Planning Guidance. In 

addition Ministers expect that the Agency will 

pursue, and develop, the objectives of the 

National Water Resources Strategy prepared by 

the National Rivers Authority in 1994 - Water

- Nature's Precious Resource: a strategy for the 

sustainable development of water resources'.

Clearly demand management is an integral part of the 

move towards sustainable development. It is generally 

recognised that, in most cases, a reduction in demand 

will benefit the water environment. The NRA’s main 

concern is that there should be no long term 

systematic deterioration in the water environment 

due to water resource development and water use.

1.3 Is Demand Management required in the UK?

The general view has been that the UK has more 

than enough water to satisfy current and future 

needs. In 1986 the World Resources Institute 

produced a categorisation of water availability based 

upon the average per person living in the country 

concerned (Table 1.1)

m3/annum per person

Very Low 

Low 

Medium 

High

< 1000 

1,000-5,000 

5,000 - 10,000 

> 10,000

Table 1.1 Water Availability

England and Wales with a water availability per 

person of 1400 mVannum fit into the ‘Low’ category, 

the same category as South Africa, Poland and Haiti. 

The water availability in the USA is 7 times greater 

than England and Wales, Australia 15 times greater 

and Norway 70 times greater. Upon consideration of

regional variations Anglian, Severn Trent, Southern 

and Thames NRA regions fall into the ‘Very Low' 

category with Thames being the lowest at 250mJ/ 

annum. Although domestic water use is only some 

50m3/head/year there is no room for complacency.

In the development of the NRA’s water resources 

strategy “ Water - Nature’s Precious Resource (1994)” 

demand management is recognised as having a key 

role in national planning. Until the drought of 1976 

the only consideration had been to develop new 

sources to meet the rising demand and even then only 

limited action was taken to control the demand.

The drought in 1988-92 where parts of eastern and 

southern England were short of ten months of 

average rainfall, was significant in raising awareness 

of the possible scarcity of water resources. Water 

supplies were maintained throughout that period 

although some hosepipe bans were necessary.

At that time about forty rivers were identified as 

suffering from low flow problems due to continued 

abstraction. This was exacerbated by the drought. As 

a result wildlife habitats were damaged and pollution 

problems became more apparent due to the lack of 

dilution of effluent. The NRA is committed to 

alleviating the low flow in those rivers. The current 

status of the low flow rivers are as follows; eight 

improvement schemes have been fully implemented, 

eight are underway, ten have solutions identified, 

investigations have started on a further six and eight 

schemes have been identified as no longer being an 

abstraction problem.

As a consequence of the drought two influential 

documents were published. ‘Using Water Wisely’ 

(Department of the Environment 1992) examined 

possible options for reducing demand and ‘Dealing 

with Drought' (Parliamentary Office of Science and 

Technology 1993) examined the technical and 

environmental aspects of water shortages. Both have 

made significant contributions to the demand 

management debate. The publications are described 

in greater detail in 3.6.

Demand management forms a central part of the 

NRA’s Water Resources Development Strategy. Even 

with effective demand management it is expected that 

local transfer schemes, local source development and 

possibly inter regional transfers will be required to 

meet the demands into the next century.

1.4 Demand Management in the NRA

The NRA s policy on demand management has been 

developed over the period 1991-95, with a number of 

important statements setting out the role of demand 

management in attaining sustainable development of 

water resources and fulfilling the NRA’s statutory 

duty to conserve and secure proper use of water 

resources. The NRA Board approved the following

9



statement in June 1992 on “ Managing the Drought 

and Water Resources”

“Before any new sources are developed, it is 

essential that water companies make sure they are 

doing all they can to reduce leakage and to carry 

out effective demand management. The NRA 

supports selective domestic metering, with an 

appropriate tariff, in areas where water resources 

are stressed. Where it can be shown that proper 

attention is not being given to the control of 

leakage, or where appropriate consideration has 

not been given to the introduction of selective 

metering, the NRA will not grant licences for new 

sources. ”

The challenge for the NRA is to manage the water 

resources to achieve the right balance between the 

needs of the environment and those of abstractors.

In 1993 the NRA created a National Centre for 

Demand Management. The Demand Management 

Centre provides a service to NRA Head Office and 

Regions by co-ordinating NRA involvement across 

a wide range of projects and interests, covering:

•  demand forecasting

•  domestic consumption monitoring studies

•  domestic and non domestic metering

•  leakage from customer and company pipes

•  industrial and agricultural demand

•  water use restrictions

•  levels of service to water supply customers

•  tariffs and economic incentives

•  water saving technology

•  customer and water company education on 

efficient water use.

None of these topics is the sole, or main, concern of 

the NRA, but the NRA seeks to develop its role in 

these issues in co-operation with the DoE, OFWAT, 

the Water Companies and other interested bodies as 

detailed in section 2. This consultation document is 

intended to further develop the NRAs role by 

consideration of the possible roles of the main 

interested parties.

1.5 Document Structure

This document is structured into three clearly 

defined parts. Pan I includes the organisational 

framework, development of demand management 

in the U.K. followed by a review of current U.K. 

practice. Part II seeks to make comparisons review

ing current overseas practice. Logically following 

on from the reviews, Part III contains an assessment 

of demand management potential in the U.K. and a 

proposed Demand Management Strategy.



PART I UK REVIEW

2 . O r g a n isa t io n a l  F r a m e w o r k

Demand management is not the responsibility of 

any single body. Many different organisations are 

involved to a greater or lesser degree. For each 

organisation their roles and responsibilities are 

defined in addition to their involvement in demand 

management.

2.1 Department of the Environment (DoE) and 

Welsh Office

The role of the DoE in relation to water use is 

legislation and general policy. Under the Water 

Industry Act 1991 the Secretary of State for the 

Environment and Secretary of State for Wales have 

the following main functions:

•  to appoint Companies to act as water and 

sewerage undertakers, the Director General of 

Water Services and individuals to serve on the 

National Rivers Authority.

•  elaborating and supplementing the regulatory 

framework by means of subordinate legislation, 

for example, to establish standards of performance 

in relation to supply of water and sewerage 

services, to determine standards of wholesomeness 

of water, to set out criteria for the classification of 

river quality and to impose requirements to take 

precautions against pollution.

•  approving various codes of practice including 

conservation and recreational duties, and the 

exercise of pipelaying powers.

•  enforcing certain statutory obligations imposed 

on water and sewerage undertakers, for example, 

by making enforcement orders and initiating the 

prosecution of any water undertaker which 

supplies water unfit for human consumption.

In respect of the National Rivers Authority, the 

Secretary of State’s main functions are (Waterfacts 

1993):

•  paying a grant-in-aid to water quality, fisheries, 

conservation and recreational functions, settling 

financial duties and controlling overall staff 

numbers and conditions of service

•  designating water protection zones and making 

drought orders

•  approving charges schemes for water abstraction 

and discharge consents

all of which have some bearing on the ability of the 

NRA to carry out effective demand management. In 

addition, the Secretary of State will adjudicate on 

appeals against the refusal of abstraction licenses.

The Secretary of State has overall responsibility for 

building regulations and the water byelaws where the 

potential exists to ensure that low volume water 

appliances are used.

The Secretary of State also exercises powers through 

the Land Use Planning function and the associated 

influence on local authority development plans.

Once new developments have obtained planning 

permission the Water Companies have a statutory 

duty to provide water. Planning Policy Guidance 

Note 12 suggests that the availability of water should 

be a consideration in local authority development 

plans.

Finally new reservoir and transfer schemes need 

planning permission and in most cases involve a 

public enquiry. New reservoirs would also need 

abstraction and impoundment licences from the 

NRA which may also lead to a public inquiry.

The Secretary of State can ensure that at such 

inquiries the potential for demand management 

(and environmental impact) has been thoroughly 

investigated.

The DoE came to the forefront of the debate in 1992 

with the publication of the consultation document 

‘Using Water Wisely’ (described in section 3.6.1) and 

the response to the consultation ‘Water Conservation

- Government Action' (section 8.1) in 1995.

2.2 Director General of Water Services (OFWAT).

The Director General of Water Services has a 

primary duty under the Water Act to secure that 

(Waterfacts 1993):

•  water and sewerage functions are properly 

carried out throughout England and Wales.

•  undertakers are able (in particular, by securing 

reasonable returns on their capital) to finance the 

proper carrying out of these functions.

The Director General is required by Section 2 of the 

Water Industry Act 1991 to use his powers in a manner 

which he considers best calculated to promote 

economy and efficiency on the part of water and 

sewerage undertakers. The way he may carry out this 

duty, which has important consequences for demand 

management, is as follows:

•  The Director General carries out a Five year review 

of Water Companies’ Asset Management Plans on 

which the settings of the ‘K’ factors (the amount 

over and above inflation the Water Companies are 

allowed to charge their customers) are based. The 

Director General will want to be convinced that 

any proposed source developments are necessary 

and these will come under heavy scrutiny.
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•  Distribution Losses are seen as an important 

factor in measuring efficiencies of Water 

Companies relative to each other. Distribution 

Losses form part of the annual ‘July Return' to 

OFWAT and are published in ‘ The Cost of 

Water Delivered and Sewage Collected’.

•  The 1989 Water Industry Act prohibited Water 

Companies from using pre-1990 rateable values 

as a basis for water charges after the year 2000. 

The Director General has taken the lead in the 

debate over the method of future charging and 

believes that metering and unit water pricing, 

which gives customers the opportunity to 

control their costs, is the preferred option in 

the long term.

2.3 National Rivers Authority (NRA)

The NRA is an independent statutory body set up 

under the Water Act 1989. It has a Board of up to 15 

members, appointed by Ministers from DoE, MAFF 

and the Welsh Office. The NRA is financed from a 

variety of sources; including land drainage precepts, 

and charges for abstraction. It has powers to recover 

from dischargers the costs of enforcing water 

pollution control and it receives grant-in-aid to meet 

its shortfall. The income from abstraction licences 

meets the cost of the NRA carrying out its water 

resources functions.

The NRA is responsible for:

•  river quality and the quality of inland and coastal 

waters

•  land drainage and flood control

•  management of water resources

•  fisheries

•  recreation and conservation

•  navigation

•  licencing the abstraction of water

•  independently monitoring river quality and 

discharges from sewage treatment plants

To assist in fulfilling its duty to conserve, augment 

and redistribute water resources (ie to safeguard the 

resources of the catchment), the NRA controls 

abstractions by issuing the licences which are 

required for all large scale continuous abstractions 

regardless of the source of water and its intended use. 

In addition the NRA issues licences for impound

ments (for obstructions to flow) and sets prescribed 

flows for stretches of river through the minimum 

acceptable flow regime.

The NRA’s role in demand management is as defined 

in 1.4 and 3.8.

2.4 Environment Agency (EA)

The Environment Agency is due to come into being 

in 1996 as the amalgamation of the NRA, Her 

Majesty’s Inspectorate of Pollution (HMIP), the 

waste regulation authorities and some functions of 

the DoE. The Agency will be a non-departmental 

public body sponsored by the DoE. It will provide 

integrated environmental protection, management 

and enhancement and play a central role in putting 

the Government’s environmental policies into 

practice. Like its predecessor bodies, the Agency 

will have major responsibilities for management 

and regulation of the water environment, and for 

controlling industrial pollution and wastes. One of 

the principal reasons for the creation of the Agency 

is to provide a more coherent and integrated 

environmental protection enhancement service than 

is currently provided by the separate predecessor 

bodies.

The Agency’s main responsibilities in relation to 

water resources are expected to be:

•  to take any necessary action to conserve, 

redistribute, augment and secure proper use of 

water resources.

•  to publish information about the demand for 

water and available resources.

These responsibilities are very similar to sections

19 and 188 of the Water Resources Act 1991.

2.5 Water Companies

In every area of England and Wales there is a water 

undertaker appointed under section 6 of the Water 

Industry Act 1991, with a duty under section 37 of 

that Act to develop and maintain an efficient and 

economical system of water supply within its area, 

to ensure that arrangements have been made for 

providing supplies of water to premises in that area 

and for making such supplies available to persons 

who demand them. There are ten water service 

companies (the former regional water authorities) 

who provide water and sewerage services and 21 

water supply companies who supply water only.

The primary statutory duty of the water companies 

relates to the supply of water and in doing so, as 

private sector companies, they are answerable to 

their shareholders and the Director General of Water 

Services. The turnover and profits of the regulated 

business come from supplying water.

Generally the degree to which water companies have 

been active in promoting water savings relates to the 

relationship between demand and surplus resource 

both now and in the future. For example, Anglian 

Water, which under a high demand scenario could face
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a shortfall of water resources in 2021, have been 

actively reducing leakage, are carrying out detailed 

surveys of water use in the home so as to make better 

demand forecasts and have a programme for company 

wide domestic metering.

Distribution losses (leakage) are variable across the 

companies and are dependent upon a number of 

factors in addition to the investment in monitoring 

and detection such as age of distribution system, 

acidity of water (degree of corrosion), pressure of 

the system and soil type. This means that the water 

companies will have different levels of leakage and 

this is one reason why The Director General of 

Water Services has not set leakage targets. It is 

possible, however, that some water companies are 

not operating at their economic levels of leakage.

In drought situations water companies can make 

appeals for voluntary reductions in water at any time 

when there is a serious deficiency. They can also apply 

a hosepipe ban under section 76 of the Water Industry 

Act 1991. The NRA or water company can apply 

under Section 74 of the Water Resources Act (1991) 

to the appropriate Secretary of State for an ordinary 

drought order (restricting non-essential use) and water 

companies can also apply for an emergency drought 

order which allows the imposition of rota cuts, 

standpipes and water tanks.

As water companies use 51% of all water abstracted 

(in England and Wales) conservation measures are 

particularly important in the public water supply 

sector though the importance of industrial and 

agricultural abstractions in localised areas should not 

be under-estimated.

2.6 Water in Scotland

In Scotland, water and sewerage to over two million 

households are local authority services provided by 

the nine Regional and three Islands councils 

established under the Local Government (Scotland) 

Act 1973. The Government have announced plans 

for local authorities in Scotland to be replaced with 

single tier councils from April 1996. As a result three 

public water authorities will take over the provision 

of water and sewerage services.

Following publication of the consultation paper,

‘Improving Scotland's Environment - The Way 

Forward' in 1992, the Government confirmed in 

February 1993 its plans to establish a Scottish 

Environment Protection Agency (SEPA), which 

would bring together HM Industrial Pollution 

Inspectorate, the River Purification Authorities 

and the district and islands councils in respect of 

pollution control and waste regulation activities.

The Secretary of State for Scotland’s responsibility 

for water resources is set out in the Water (Scotland) 

Act 1980 as follows:

It shall be the duty of the Secretary of State:

(a) to promote the conservation of the water 

resources of Scotland and the provision by water 

authorities and water development boards of 

adequate water supplies throughout Scotland; 

and

(b) to secure the collection, preparation, 

publication and dissemination of information 

and statistics relating to such water resources 

and water supplies.

In fulfilling duty (b) The Scottish Office Environment 

Department has, since 1975, collected information 

from water authorities and published an annual report 

on water supplies in Scotland.

In 1992/93 the available yield of public water supply 

sources was 3560 Ml/day made up of 97% surface 

water and 3% groundwater. This compares to an 

average daily demand of 2206 Ml/day giving a 

demand to yield ratio of 0.62. Due to the fall in non

household demand as a result of the closure of heavy 

water using industry demand in Scotland has been 

falling steadily since 1975. Leakage is around 28% 

of water put into supply (similar to England and 

Wales). In 1995 the Scottish Office published 

‘Public Water Supplies in Scotland. An Assessment of 

Demands and Resources at 1994'. One important 

conclusion was that, with commercial and industrial 

demand predicted to fall and almost offset the 

expected rise in household demand, there would be 

sufficient resources to meet average demand up to 

2016, the limit of the forecast.

It would appear, against this background of falling 

demand and surplus resource that water conservation 

and demand management activity is not likely to be 

of high priority in the foreseeable future.

There is no licensing of abstraction of water similar 

to that in England and Wales. For the public water 

supply a Regional Council or, for hydroelectric power, 

the power company, acquires water rights by means 

of a water order made by the Secretary of State for 

Scotland. For direct abstractions the riparian owner 

can abstract from his/her land provided the water is 

returned unpolluted. The National Heritage 

(Scotland) Act 1991 contains provisions enabling the 

control of abstraction of water for irrigation for 

commercial agriculture or horticulture. Under these 

provisions River Purification Authorities can seek a 

control order for a specified area from the Secretary 

of State; where an order is granted abstractions can be 

controlled through a licencing system. As at March 

1994 only one such control order has been granted.

2.7 Water in Northern Ireland

The provision of water and sewerage services in 

Northern Ireland is a central government function
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and is administered by the Water Executive of the 

Department of the Environment of Northern Ireland 

in accordance with the Water and Sewerage Services 

(Northern Ireland) Order 1973. There are four 

divisions which collectively supply 530,000 house

holds.

Sources in Northern Ireland are made up as follows: 

40% upland impoundments, 36% freshwater loughs, 

13% river intakes and 11% groundwater and springs. 

Generally rainfall is high (900-1100 mm per annum) 

but there is some doubt as to the adequacy of 

sourceworks for future demands.

Leakage levels of 23 to 40 litres/prop/hr in 1984 have 

been reduced to 8 to 11 litres/prop/hr following a 

leakage initiative begun in 1985.

The Water Executive have recently produced a new 

Water Resource Strategy for the province which 

includes resource development, major enhancements 

and further leakage control.

On 15 July 1992 the Secretary of State for Northern 

Ireland announced that he intended to privatise 

water and sewerage services in Northern Ireland 

during 1995/96. However, for technical reasons it 

has been deemed not possible to do this during the 

lifetime of the present Parliament. In the interim, the 

Water Executive will be established as a ‘Next Steps 

Agency’ not later than April 1996. This will allow it 

to operate as a separate unit within the department 

and to build on work to develop the commercial 

orientation of the organisation.

2.8 Water Services Association (WSA)

The WSA is an association of the ten English and 

Welsh water companies (former Regional Water 

Authorities) that provide both water and sewerage 

services.

Its principal role is to:

•  promote and protect the common interests of the 

water companies in dealings with the Govern

ment, the EC and other regulatory authorities.

•  try to influence policy and regulatory initiatives 

on water issues by governmental and other 

agencies, nationally and internationally.

2.9 Water Companies Association (WCA)

All the water supply (only) companies, with the 

exception of Mid-Kent Water and Cholderton and 

District, belong to the WCA which was formed in 

1885 to encourage the companies to exercise their 

powers effectively and to discharge their responsi

bilities efficiently.

2.10 Building Services Research and Information 

Association (BSRIA)

BSRIA is a member based, independent, non-profit 

distributing organisation that was founded in 1955. 

They conduct research investigations and test work 

into different aspects of Building Services. It has 90 

staff, 750 member companies and an annual turnover 

of £3 million. BSRI A’s relevance to demand manage

ment is that the organisation is in a good position to 

investigate water efficiency measures in households 

and commercial buildings.

2.11 Centre for Exploitation of Science and 

Technology (CEST)

CEST is an independent non-profit organisation 

funded mainly by industry with additional funding 

from the UK government. CEST identifies emerging 

global issues which could give rise to significant 

commercial and technological opportunities. All 

CEST projects are participative and designed to help 

companies identify new opportunities earlier and 

hence reduce lead-time for them to realise a commer

cial gain. CEST have been active in the promotion of 

waste minimisation schemes.

2.12 Water Research Centre (WRc)

WRc are an independent UK research based company 

with seventy years experience in water supply, 

pollution prevention and environmental management.

WRc’s particular areas of involvement have been:

•  National Metering trials (4.4.3). Chair of the 

Working Group and editor of the Final Report

•  National Leakage Control Initiative (4.5.3). 

Involvement in the project groups and as 

publisher of the reports

•  Leakage control consultancy services to the water 

industry.

2.13 Ministry of Agriculture, Fisheries and Food 

(MAFF)

MAFF administers Government policy for agricul

ture, fisheries and food industries to meet the needs of 

UK and overseas consumers in an efficient, safe and 

humane way. The Ministry seeks to achieve a balance 

between the interests of agriculture, the economic and 

social interests of rural areas, conservation of the 

countryside and the promotion of its enjoyment by 

the public. The Codes of Good Agricultural Practice 

for the protection of Water, Air and Soil (1991) are 

evidence of trying to achieve this delicate balance. 

MAFF’s involvement in demand management is 

principally in advising farmers to construct on-site
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storage facilities (so that summer abstraction can be 

minimised) and on best practice irrigation methods.

2.14 National Farmer's Union (NFU)

The NFU promotes the interests of farmers and 

sympathetic understanding between everyone 

involved in farming. In 1993 the NFU published 

‘Better Use of Water - the NFU's Proposals’ which 

considered the storage of surplus water available in 

winter, temporary transfer of licences and water 

efficiency initiatives both in agriculture and other 

sectors. There is also a second farming organisation; 

the Farmers Union of Wales.

2.15 Confederation of British Industry (CBI)

The CBI is Britain's business voice. It is an 

independent, non-party political organisation, 

funded entirely by its members in industry and 

commerce. The CBI has an Environmental Affairs 

Directorate which exists to assist and promote 

environmental best practice (as a competitive issue) 

and the Environment Policy Group which is 

instrumental in monitoring and developing policy 

and legislation.

2.16 Department of Trade and Industry (DTi)

The DTi has a number of areas of responsibility, its 

chief role being the promotion of British industry, 

particularly in export markets. Other areas of 

responsibility include energy, international trade 

policy, industrial competitiveness, consumer protec

tion and scientific and technical research. The DTi’s 

principal involvement with demand management has 

been the promotion of waste minimisation projects 

and the setting up of the UK Ecolabelling Board.

2.17 Council for the Protection of 

Rural England (CPRE)

The CPRE is a registered charity funded almost 

entirely by supporters subscriptions, donations and 

legacies. It is an independent organisation concerned 

with the care and improvement of England’s country

side and furthers its aims by research, debate and 

lobbying. In 1988 the CPRE jointly (with the Royal 

Society for the Protection of Birds with the support 

of the World Wide Fund for Nature) commissioned 

a report entitled ‘ Liquid Assets' which examined the 

likely effects of privatisation of the water authorities 

on wildlife habitats and landscape. In a section on 

over-abstraction it concluded ‘Thus the problem of 

over-abstraction with resulting environmental damage 

could worsen under the Bill'. Through the publication 

of ‘ Water on Demand - the case for demand manage

ment in water charging policy (1991)' and ‘Water for 

Life - Strategies for Sustainable Water Resource

Management (1993)’ the CPRE has made a valuable 

contribution to the demand management debate. 

There is also a Campaign for the Protection of Rural 

Wales (CPRW).

2.18 Local Planning Authorities

County councils, district councils, unitary authorities 

and metropolitan boroughs are guided by Policy 

Planning Guidance Note 12 that suggests that water 

availability should be a consideration in local author

ity development plans. As a result some councils have 

been supportive of demand management measures.

2.19 Country Landowners Association (CLA)

The CLA is'an association of owners of agricultural 

and other rural land. It promotes the interests of the 

members and works to safeguard and develop the 

capital invested in the ownership of land and to 

secure an appropriate return from these assets. These 

objectives are achieved by political representation, 

advising members and publicising information of 

concern. They have been active in promoting the 

wise use of irrigation water particularly through the 

use of winter storage.

2.20 Friends of the Earth (FoE)

FoE is an environmental pressure group funded by 

subscriptions and public donations. FoE believes in 

informing and empowering the public through its 

network of over 300 local groups. Campaigning is at 

local, national and international level on a wide range 

of environmental issues.

In 1992 FoE provided a very comprehensive 

response to ‘Using Water Wisely ’ indicating broad 

support for demand management as an alternative to 

expanding supplies. Their response included support 

for a legal duty to be placed on water companies to 

promote the efficient use of water. They also 

supported the proposal that OFWAT set and enforce 

mandatory leakage targets and OFWAT itself should 

be required to promote economy and efficiency in 

the use of water as well as on the part of water 

companies. Support for domestic metering was 

limited to locations where it will produce ‘tangible’ 

results (i.e. areas where resources are stressed). Other 

proposals of interest were as follows:

•  statutory minimum acceptable flows should be 

set for all rivers and should be the basis for the 

NRA’s consideration of licence reviews and 

applications.

•  the Government should overhaul the system for 

granting and revoking abstraction licences, in 

order to allow the NRA to revoke licences 

without having to pay compensation to licencees.
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•  incentive charges for water abstractions and 

discharges, although worthy of consideration 

should not operate in the absence of minimum 

environmental standards.

•  the results of abstraction monitoring should be 

placed on a public register.

•  the Government must begin to address the 

fundamental question of why high water demand 

crops arc being grown in the driest areas of the 

country.

One of the conclusions of the response was ‘water 

resources cannot be managed in isolation. Policies for 

planning, pollution control and drainage all have 

implications for water resources. There is a need to 

develop integrated policies for the management of the 

water environment as a whole'.

2.21 Royal Society for the 

Protection of Birds (RSPB)

The RSPB is a registered charity. As well as improv

ing land for wildlife by such practices as recreating 

wetlands and tree planting, the RSPB works with 

other conservation organisations and campaigners by 

lobbying Parliament, advising landowners and 

planners and opposing developments that threaten 

the environment. The RSPB supported an amend

ment in the Environment Bill to ‘place legal duties on 

the Environment Agency, OFWAT and the water 

undertakers to promote the efficient use of water’ 

and ‘to introduce an incentive charging scheme for 

abstraction licences’.

In July 1995 the RSPB published their own proposals 

for water resources management ‘Water Wise’. They 

concluded that action is needed now in the following 

areas to manage the demand for water more effectively:

•  site protection

•  improved regulation

•  financial measures

•  demand management

•  planning guidance.
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3 . D e v e l o p m e n t  o f  D em a n d  
M a n a g em en t  in  t h e  U K

3.1 Demand Forecasting of the 1960s/70s

In the 1960s and 1970s Water Resource planners used 

fairly crude extrapolation techniques in their demand 

forecasts for resource planning. During this time, a 

period of economic expansion, due to both the 

increase in population and per capita consumption 

the growth in domestic demand in particular was 

high and it was expected that this trend would 

continue. The demand in 1971 was 35% greater than 

1961 and 135% greater than 1940. Little attention 

was paid to who was using the water, to what uses it 

was being put and how much was being lost through 

leakage. In January 1974 the Water Resources Board 

(WRB) published a national strategy which identified 

three major reservoir developments which, it stated, 

were essential to meet projected demands in 1981:

•  3 reservoirs at Brenig in north Wales

•  Kielder (Northumberland)

•  Carsington (Derbyshire)

Also required were 2 reservoir extensions, major 

groundwater schemes in the Thames and Anglian 

regions, and a massive programme for interlinking 

supplies.

In the strategy the only reference to demand 

management was as follows:

“At some stage the rate of increase will presumably 

slacken, but we do not think that it is safe to 

assume that this will occur to any great extent over 

the next ten years; it may take much longer. There 

is still a long way to go before all households have 

modem standards of water sanitation; and these 

standards are themselves likely to rise. Nor do we 

think any changes of pricing policy, for example by 

metering household supplies, will have a marked 

permanent effect on overall demand. Such a 

change could be introduced only slowly; and, in 

any event, the real cost of water is, in our view, not 

likely for the foreseeable future to be sufficiently 

high to have a marked impact on household 

expenditure. *

In the 1970s and early 1980s water economists, such 

as Rees (1982) and Herrington (1971 & 1981) in the 

UK, advocated demand management in the water 

industry as an alternative to supply development. 

Their argument was from the standpoint of least 

community cost, rather than specifically 

environmental considerations.

3.2 The creation of the Water Authorities (1974)

A Local Government and water industry’ reorganisa

tion in 1974 replaced the 100 water boards, 50 local 

council undertakings, seven water undertakings, 

seven water committees, 27 river authorities, 2 river

conservancies, 1366 council sewerage undertakings and 

7 joint sewerage undertakers with 10 regional water 

authorities. The 30 water (only) companies were not 

affected. The new water authorities were based on river 

catchment areas and they had control over the whole 

water cycle, including water supply, sewerage, flood 

prevention, river quality and sludge disposal. One 

advantage was that the Water Authorities could plan at 

a more strategic level and better utilise regional water 

resources. As a result the Water Resources Board was 

abolished and replaced by the less powerful Central 

Water Planning Unit (CWPU). The CWPU carried 

forward the work of the WRB and sought to improve 

on the extrapolation approach to demand forecasting.

In Technical Note no. 19 ‘Public Water Supply in 1975 

and Trends in Consumption (1977)' it states:

“Quite apart from the doubts attached to the 

identification of a single underlying trend, 

extrapolation involves the doubtful assumption 

that past trends will continue into the future.”

The CWPU attempted to establish how water is used 

domestically and to relate trends in consumption to 

trends in economic and social variables. Further 

work suggested a component based approach to 

demand forecasting.

3.3 Public Inquiries

The traditional water resource planning approach of 

the 1960s/70s is typified by the following statement 

from an Engineer witness for the promoters of the 

Empingham reservoir (now Rutland Water) to a 

Parliamentary select committee in 1969:

“In an area where reservoir sites are scanty and 

demand is high and foreseeable future demands 

are going to grow, one wants to put in a reservoir 

as large as the country will permit, within reason, 

and we put the gross capacity of this one at this 

figure, as we consider that it is as large as the area 

can accommodate”

In other words, in deciding the size of a reservoir, 

the demand forecast was not the sole consideration. 

Listed below are some examples of proposed 

reservoirs which illustrate either the deficiencies in 

the forecasting technique and/or the lack of consid

eration given to demand management.

K ie l d e r

Kielder Reservoir in Northumberland was planned 

in the 1960s and was believed to be required for 

industrial and economic expansion of the steel, oil 

and chemical industries in the North East. At the 

public inquiry in 1973 despite the fact that the 

projected growth in demand had been revised 

downwards and there was the possibility of a 

recession with oil price rises looming the scheme
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was approved. By the time the reservoir was built 

in 1982, at a cost of £150 million it was clear that it 

would be largely under utilised unless used for inter 

regional transfers.

In 1990, in the Northumbrian region of the NRA 

there was a 94% surplus of resource as percentage of 

average demand, largely due to Kielder. (The next 

largest region was Welsh with a 26% surplus).

B r o a d  O a k

In 1976, Southern Water Authority (SWA) and Mid 

Kent Water Company drew up a scheme to flood 700 

acres of farmland at Broad Oak, near Canterbury. The 

idea was to draw water from the River Stour and 

supply 94 Ml/day to Canterbury, Thanet and 

Ashford. At the public inquiry in 1979 SWA and Mid 

Kent Water Co. claimed that demand would rise by 

56% in the next twenty years, based on a crude 

extrapolation forecast.

The Secretary of State for the Environment did not 

believe that the promoters (SWA and Mid Kent 

Water Co.) had struck the right balance between 

their own interests and the interests of others. In 

recognising that the promoters would now wish to 

consider an alternative scheme he stated that he 

would expect them to have regard to:

1) matching the yield to what is needed for meeting 

estimated water demands within a reasonable 

planning horizon of, say, 30 years;

2) revising their estimates of reliable yields of 

existing sources and forecasts of demands, taking 

due account of the need to pursue vigorously 

efforts to reduce wastage and take all practicable 

measures to conserve supplies;

3) reviewing their method of demand forecasting 

with particular reference to unmetered demand; 

and

4) the effect of abstractions on flows and water 

quality in the River Stour.

This was probably the first case in the UK of a 

scheme being rejected for reasons other than poor 

demand forecasting alone; instead the emphasis was 

on the need to pursue water conservation, particu

larly the reduction of leakage, and as such represents 

a turning point in the consideration of the need for 

new supply schemes.

E n n e r d a l e

In 1980 a public inquiry was held to adjudicate on 

North West Water's proposals to raise the levels of 

Ennerdale to provide an additional water resource 

for Cumbria.

The inquiry inspector s report to the Minister stated:

“ The Secretary of State would need to be 

satisfied that the size of any scheme was justified

by evidence of need in the North West. Water 

Authority demand forecasts submitted at the 

inquiry did not reflect the results of pursuing 

water conservation policies and he would expect 

the updated forecasts to have due regard to the 

need to pursue vigorous efforts to reduce wastage 

in the public supply system and take all practical 

measures to conserve supplies.”

the emphasis in this case being wholly on the need to 

reduce leakage and implement water conservation 

policies.

R o a d f o r d

In 1976, South West Water Authority (SWWA) 

decided to carry out a detailed survey of household 

domestic use to incorporate in demand forecasts that 

would stand scrutiny at the public inquiry for a new 

reservoir at Roadford. Between March 1977 and 

April 1988 1000 households were externally metered.

At the inquiry in 1978 the scheme was approved. 

However, the inquiry was re-opened in 1982 but 

only on the basis of the demand forecast. SWWA 

argued that Roadford would need its full capacity in 

2020. At the time Plymouth, which Roadford would 

serve, had a leakage rate of 35% and SWWA argued 

that the best that they could hope to achieve was to 

reduce it to 28% over the next twenty years. 

Although this was challenged by the CPRE it was 

dismissed on the grounds that those opposing the 

scheme were not sufficiently knowledgable about 

leakage, and the scheme was approved.

3.4 Leakage Control in the 1980s

In 1980 following the publication of Standing 

Technical Committee Report 26 “ Leakage Control 

Policy and Practice” (1980), the Water Authorities, 

realising the economic consequences of operating 

with high leakage levels, formulated leakage control 

policies based on the guidelines in that report. Some 

of the Authorities installed continuous monitoring 

systems (district meters) that, with teams of waste 

inspectors, were able to respond quickly to increased 

leakage. Some of the impetus for this initiative was 

lost in the run up to Privatisation (1989) and beyond.

3.5 The 1988-92 Drought in the UK

Between 1988-92 many parts of the UK experienced 

their longest drought this century. Many areas were 

affected but the drought was most severe in eastern 

and southern England which was short of approxi

mately ten months rainfall. It was not a drought of 

extremes but the combination of four successive dry 

winters and intervening hot, dry summers was 

sufficient to seriously deplete water resources, both 

underground aquifers and rivers.

In the south and south-east of England, where 60% of 

the public water supply is drawn from groundwater
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sources (compared to 33% throughout England and 

Wales) the problems were most acute as groundwater 

levels fell to their lowest for 100 years. Many rivers 

also fell to very low levels, primarily due to low 

rainfall and subsequent run-off, but also due to low 

groundwater levels as groundwater from springs is 

often an important contributor to river flow.

The water industry’s response to the drought was to 

reduce demand by a combination of appeals for 

voluntary restraint, hosepipe bans and drought 

orders. Some capital works which improved flexibility 

of supply were brought forward.

In 1990/91 some 20 million people were subject to a 

hosepipe ban and 6 million lived in an area with a 

drought order.

One of the main effects of the drought was that 

water resources and possible future shortages, as in 

1976, were brought to the media and the public's 

consciousness. The ‘disappearance’ of some rivers 

(due to over abstraction but exacerbated by the 

drought) was considered by many to be 

environmentally unacceptable.

3.6 Principal Demand Management 

Documentation for the UK

Principal Demand Management documentation in 

the UK, to date, has been:

3.6.1 Using Water Wisely (Department 

of the Environment 1992)

In 1990 the Government published a white paper 

“This Common Inheritance” which set out their

commitment to wise stewardship of the planet and its 

natural resources. Following on from this and in 

response to the 1988-92 drought, Michael Howard, 

the then Secretary of State for the Environment, 

launched the DoE’s consultation paper ‘Using Water 

Wisely’ at a press conference in August 1992. The 

purpose of the paper was to consider the scope for 

reducing demand for water as an alternative to major 

works to increase supply. It described the main ways 

in which water is used at present, explains how water 

resources are managed and the options available to 

augment them. The paper also examined, in consider

able detail a range of measures to cut waste and reduce 

demand, including the use of economic instruments. 

The Government’s purpose was to initiate a wide and 

constructive debate on the options. Views were sought 

on a number of possible measures and a final strategy 

paper ‘Water Conservation - Government Action’ 

was published in August 1995.

3.6.2 Dealing With Drought -  Environmental 

and Technical Aspects of Water Shortages 

(Parliamentary Office of Science and 

Technology, February 1993)

This was a report intended for Parliamentarians to 

understand reasons for water shortages, their 

environmental impacts and the potential of various 

supply solutions and demand management policies in 

their resolution. Although the report does consider 

supply augmentation and inter regional transfers it 

largely concentrates on demand management as the 

way forward. The summary concludes with a 

number of options for demand management which is 

reproduced below (Table 3.1).

BODY ACTION

DoE Introduce replacements for water byelaws

Tighten byelaw specifications on water using appliances; require spray taps in offices; require 

new houses to have a shower

Encourage water audits and disseminate information on the efficient use of water in industrial 

and commercial sector.

DTI/DoE Labelling of water consumption for appliances

DoE/Water Companies Public education campaign on the efficient use of water

DoE/NRA/OFWAT/ 

Water Co ’s

Develop methodology to include environmental benefits when assessing the economic 

case for leakage control and metering

NRA Monitor leakage control programmes, including customer supply pipe leakage

Introduce economic incentives for abstraction

OFWAT Give the DG a duty to promote the efficient use of water

Give the DG powers to set performance standards for water companies’ water efficiency 

campaigns

Give the DG powers to set mandatory targets for leakage

Examine possibilities for co-operation over meter reading with other utility regulators

Water Co ’s Give water companies a duty to encourage the efficient use of water

Give water companies improved powers of entry and easier recovery of costs for repairing 

supply pipe leakage

Introduce spot checks on byelaw compliance

Table 3.1 Summary of options for Demand Management (E0.S.T report)
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3.6.3 Water for Life -  Strategies for sustainable 

water resources management (CPRE, 1994)

Professor Judith Rees and Sarah Williams at the 

University of Hull, on behalf of CPRE, considered 

the range of demand management options available 

to Government, water companies, regulators and 

consumers. Four water management options were 

identified;

•  new resources and supplies

•  re-use and lower quality supplies

•  demand reduction (leakage, metering, appliances)

•  reallocation and relocation of demand.

To achieve the goal of sustainable water resources 

management four management tools were advanced;

•  collective action (planning and design)

•  direct regulation (legislation and regulations)

•  persuasion (education and publicity)

•  economic incentives (tariffs, tradeable permits).

The report was strong on the economic aspects and 

concluded that economic tools cannot replace direct 

regulation, but that it was important to see them as 

complementary tools and a combination is required.

Many of the ideas in the report emanated from an 

NRA sponsored R&D project ‘Economics of Water 

Resource Management’ completed by Rees and 

Williams in 1993.

The proposed actions from these three documents 

are listed in Appendix B.

3.7 The Environment Act 1995

On 19 July 1995 The Environment Act was passed 

and amended section 93 of The Water Industry Act 

1991 to impose a duty on water undertakers to 

promote the efficient use of water by its customers. 

The section is reproduced in full on the next page:-

3.8 The Role of the NRA

In March 1994, the NRA published the first national 

water resources strategy since 1973, ‘Water - Nature's 

Precious Resource’, following a two year consultation 

period. The aim was to develop an environmentally 

sustainable water resources development strategy 

for England and Wales. The following concepts were 

embodied and considered essential to an environmen

tally sustainable strategy:

•  Sustainable development - to try and ensure that 

there is no long term systematic deterioration in 

the water environment due to water resource 

development and water use.

•  Precautionary principle - where significant 

environmental damage may occur, but knowledge 

on the matter is incomplete, decisions made and 

measures implemented should err on the side of 

caution.

•  Demand Management - For the first time

in a national water resources strategy demand 

management was recognised as having a 

significant role to play.

The strategy defined three different demand scenarios, 

high, medium and low. Each scenario reflected 

different growth rates and differing levels of demand 

management. For the low scenario (significant, but 

achievable demand management) the report concluded 

that no strategic developments would be required for 

the next thirty years.

The majority of NRA regions have produced their 

own regional water resources development strategies 

and demand management features in all of these. The 

strategies are listed in Appendix D.

The NRA had already shown its commitment to 

water conservation and demand management by the 

creation of its National Demand Management 

Centre in 1993.

This strategy document, which clearly defines the 

NRA’s role in water conservation and demand 

management, and suggests how a national strategy 

might be put into practice, is further evidence of that 

commitment.
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D u t y  t o  p r o m o t e  t h e  e f f ic ie n t  u se  o f  w a t e r

93A.

(1) It shall be the duty of every water undertaker 
to promote the efficient use of water by its 
customers.

(2) The duty of a water undertaker under this 
section shall be enforceable under Section 18 
above -

a) by the Secretary of State; or

b) with the consent of or in accordance with a general 

authorisation given by the Secretary of State, by the 

Director.

(3) Nothing in this Part shall have effect to 
authorise or require a water undertaker to 
impose any requirement on any of its 
customers or potential customers.

P o w e r  o f  D ir e c t o r  t o  im p o s e

REQUIREMENTS ON WATER UNDERTAKERS

93B.

(1) The Director may require a water undertaker, 
in its performance of its duty under Section 
93A above, to -

(a) take any such action; or

(b) achieve any such overall standards of performance, 

as he may specify in the document imposing the 

requirement.

(2) Where the Director, in the document impos
ing a requirement on a water undertaker 
under subsection (1) above, stipulates that any 
contravention of the requirement by the 
undertaken will be a breach of its duty under 
Section 93A above, any contravention of that 
requirement by the undertaker shall be a 
breach of that duty.

(3) Without prejudice to the generality of 
subsection (1) above, a requirement under that 
subsection may -

(a) require a water undertaker to make 
available to its customers or potential 
customers such facilities as may be 
specified in the document imposing the 

requirement;

(b) require a water undertaker to provide or 
make available to its customers or 
potential customers such information as 
may be specified in the document 
imposing the requirement, and may 
specify the form in which, the times at 
which or the frequency with which any 
such information is to be provided or 
make available.

(4) In exercising his powers under this section in 
relation to any water undertaker the Director 
shall have regard to the extent to which water 
resources are available to that undertaker.

(5) Before imposing any requirement on a water 
undertaker under subsection (1) above the 
Director shall consult that undertaker.

(6) Nothing in this section authorises the
Director to impost any requirement on a 
water undertaker which has or may have the 
effect of authorising or requiring that 
undertaker to impost any requirement on any 

of its customers or potential customers.

P u b l ic it y  o f  r e q u ir e m e n t s  im p o s e d

UNDER SECTION 93 B

93C.

(1) Where, under section 93B(1) above, the 
Director imposes any requirement on a water 
undertaker, the Director may arrange for that 
requirement to be publicised in any such 
manner as he may consider appropriate for the 
purpose of bringing it to the attention of that 
undertakers customers.

(2) Without prejudice to the generality of 
subsection (1) above, the Director may 
arrange for such publicising of the require
ment as is mentioned in the subsection by -

a) himself publicising the requirement or causing it to 

be publicised; or

b) directing the undertaker to inform or arrange to 

inform its customers of the requirement.

I n f o r m a t io n  a s  t o  c o m p l ia n c e  w it h

REQUIREMENTS UNDER SECTION 9 3 B

93 D.

(1) Where a water undertaker is subject to any 
requirement imposed under section 93B(1) 
above, the Director may arrange for there to 
be given to the customers of that undertaker at 
any such times or with such frequency, and in 
any such manner, as he may consider appro
priate, such information about the level of 
performance achieved by the undertaker in 
relation to that requirement as appears to the 
Director to be expedient to be given to those 
customers.

(2) Without prejudice to the generality of 
subsection (1) above, the Director may 
arrange for such giving of information as is 
mentioned in that sub-section by-

a) himself disseminating the information or causing it to 

be disseminated; or

b) directing the undertaker to give or arrange to give the 

information to it customers.

(3) As such times and in such form or manner as 
the Director may direct, a water undertaker 
shall provide the Director with such informa
tion as may be specified in the direction in 
connection with the undertaker’s performance 
in relation to any requirement imposed upon 
the undertaker under section 93B(1) above.

(4) A water undertaker who fails without 
reasonable excuse to do anything required of 
him by virtue of subsection (3) above shall be 
guilty of an offence and liable on summary 
conviction to a fine not exceeding level 5 on 
the standard scale.
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4 . P r e s e n t  U K  P r a c t ic e

4.1 Introduction

This chapter describes the current UK practice for a 

range of water conservation and demand management 

options. To understand the potential for the different 

options it is helpful to appreciate the purposes for 

which water is abstracted as shown in Figure 4.1 

(England and Wales only).

Public Water Supply 51%

Agriculture

9V Other
I n d u s t r y

Power 12%

36V.

Figure 4.1 Water Abstraction by Purpose 

(Non Tidal Surface Water and Groundwater only).

4.2 Demand Forecasting

Demand Forecasting is not strictly a demand 

management technique, in that its application does 

not directly reduce demand for water. However, 

a knowledge of the contributing components, 

especially domestic consumption and leakage is vital 

to understanding demand management potential.

An accurate and realistic forecast, with demand 

management techniques included in that forecast can 

show that there is not a requirement to develop new 

sources in the future. (For example, the NRA’s ‘low’ 

scenario in “Water - Nature’s Precious Resource”).

Not delivered

24% Metered
Non-household

Figure 4.2 Components of the Public Water Supply (by volume).

A current assessment of unmeasured per capita 

consumption (pcc) is extremely important since an 

over estimation of pcc will result in an under 

estimation of leakage, which is a demand that is 

within the capability of water companies to reduce. 

Demand forecasting methodology has improved

since the extrapolation techniques of the 1960s/70s 

and during the 1980s most companies have adopted a 

component based approach to demand forecasting. 

The components are as shown in Figure 4.2

U n m e a s u r e d  a n d  M e t e red  H o u s e h o l d

The largest component is domestic consumption, 

which is the product of per capita consumption and 

population. The population statistics are normally 

derived from OPCS (Office of Population Census 

and Surveys) who predict population trends into the 

future. More difficult to predict is the unmeasured 

per capita consumption. Most water companies carry 

out surveys to determine the current level of pcc 

but a prediction of the growth rate involves an 

assessment of the rate of increase in ownership 

of water using appliances (washing machine, 

dishwasher, sprinklers etc.), their frequency of 

use and their consumption of water for each use. 

Although there may be an increase in ownership of 

such appliances this has to be offset against the fact 

that such appliances may become more water 

efficient. Current forecasting techniques now take 

account of variations in pcc with property type.

The main reason for some of the previous over fore

casting of demand was more due to overestimation 

of the growth of pcc rather than the overestimation 

of population growth although the latter was the 

case in the late 1960s.

For metered households it is common to apply a 

reduction factor based upon the results from the 

National Metering Trials which demonstrated that 

metering reduces the average daily demand by about 

10%. The results from the National Metering Trials 

are explained in more detail in Section 4.4.3.

The situation is further complicated by the possibility 

of climate change which has been assessed as 

increasing domestic demand by up to 10% in 2031 by 

Binnie and Herrington (1992) due to increased garden 

watering and personal showering.

N o n  H o u s e h o l d  C o n s u m p t io n

For non household consumption it is necessary to 

make predictions about the state of the economy 

and in particular the effect on industries that use 

significant volumes of water. This is likely to differ 

regionally as demonstrated by the decline of heavy 

water using industries in the north of England during 

the 1980s.

Also there is a need to assess the effect of improved 

efficiency of new and refurbished plant.

‘ L o s s e s ’

‘Losses’ are a function of a number of factors 

including:
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•  age of the distribution system

•  pipe materials

•  soil type

•  pressure

•  water company’s commitment to leakage control

•  rate of renewal of the distribution system

•  availability and cost of water resources

A prediction of future losses is dependent upon the 

water company policy, in particular the rate of mains 

renewal, the degree of pressure reduction and the 

resources allocated to detecting and repairing 

leakage.

P ea k  D e m a n d s

A considerable area of uncertainty is the magnitude 

of peak demands. Peak demands affect:

•  sizing of basic water resource schemes

•  sizing of new trunk mains and distribution 

network

•  need for service reservoirs

Peak demands generally rise with standard of living 

as they are influenced by non-essential luxury use 

such as sprinklers and garden watering. Peak 

demands are particularly important to investment 

decisions and especially in groundwater areas that do 

not have the impounding reservoir storage of a 

surface water area. As will be demonstrated later 

(4.4.3) domestic metering has a significant effect on 

peak demands by reducing them by up to 30%. 

Statistical analysis has been carried out of peaks and 

generally they are predicted by the application of 

peaking factors dependent upon economic forecasts. 

Currently, a typical ratio for average day in a peak 

week to an average day in an average year is 1.3.

W ater  C o m p a n y  S trateg ic  

B usin ess  P l a n  F oreca st s

For the demand forecasts in the water company 

Strategic Business Plans (SBP’s) an outline method

ology using standard definitions and components 

was agreed between OFWAT, NRA and WSA/ 

WCA. This allowed comparison of demand 

forecasts between water companies and a national 

forecast to be calculated from the aggregate (Future 

Levels of Demand and Supply of Water, OFWAT 

Occasional Paper 1, November 1994) which is 

below the NRA ‘low’ forecast as calculated in 

‘Water - Nature’s Precious Resource’ due mainly to 

reduced leakage. (Fig. 4.3).

The individual company forecasts showed variations 

in the per capita consumption (pcc) from 170 litres/ 

head/day to 127 litres/head/day (in 1993) and widely 

differing growth rates ranging from 0.4 1/hd/day/ 

annum to 2.0 1/hd/day/annum. There may be valid 

reasons to account for regional differences.

UKWIR/NRA I n i t i a t i v e

Although for the Strategic Business Plans there was an 

agreed outline methodology for demand forecasting, 

this allowed variation in interpretation and one of the 

reasons for the differences in both current pcc’s and 

growth rates across water companies is the lack of an 

agreed definitive methodology for water demand 

forecasting. Whilst there is no agreed definitive 

methodology there is an area of uncertainty and 

potential disagreement between water companies 

and the regulators.

In order to resolve this deficiency, in September 

1994 a joint water companies/NRA project was 

commissioned. The project was funded by the 

NRA and UKWIR (United Kingdom Water 

Industry Research Ltd).

1000 X M l/d

YEARS

Figure 4.3 Comparison of distribution input between water companies and NRA forecasts.
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No. of 
responses

Figure 4.4 Domestic Consumption Monitoring Studies

Per Appliance Effect Min. Meter Meter Metering 
Capita Usage on Night Acceptability Tariffs Costs 

Demand Flows

The aims of the project were as follows:

•  to derive a forecasting methodology for public 

water supplies acceptable to and applicable by 

NRA, Water Companies and OFWAT

•  to define the components of demand, both 

present and future, and recommend methods of 

determining baseline and projected values.

With the production of a forecasting manual and 

accompanying spreadsheet package this represents a 

major step forward in the area of demand forecasting.

4.3 Domestic Consumption Monitoring

A pre-requisite for a professional demand forecast is 

an accurate estimate of current pcc, an understanding 

of the trends in ownership of water appliance usage 

and the frequency of use. Because only 7% of 

households are currently metered, and many of 

these are low water users who have opted for a meter 

to save money and so are not representative, this 

information is not readily available without 

conducting specific domestic consumption 

monitoring experiments.

In 1994 the NRA conducted a survey of all the water 

companies to establish the scale, design and purpose 

of any such studies. The majority of water companies 

were involved in collecting data on household 

consumption for the reasons as shown in figure 4.4. 

For example 25 studies are being undertaken to 

determine local unmeasured per capita consumption, 

7 to investigate appliance usage etc.

Studies that warrant a particular mention are:

Thames Water: 700 meters installed externally have 

been monitoring domestic consumption since 1976. 

Household surveys are carried out every four years 

and results related to ACORN group, household 

size and property type. (ACORN is A Classification 

of Residential Neighbourhoods.)

South West Water Study: The survey of domestic 

consumption was set up in 1977, comprising of 900 

domestic households throughout Devon and 

Cornwall and chosen to be representative of the 

region as a whole. The households have externally 

located meters and are read every six months. Since 

1989,200 of the survey households have had internal 

meters which are logged on an hourly basis. Inter

views have been held on a regular basis to determine 

changing appliance ownership and occupancy rate.

Severn Trent Water: 1500 meters, installed internally 

have been monitoring domestic consumption since 

1986. The consumptions are related to appliance usage 

by recording the number and type of appliances 

within the property. Diary studies have been carried 

out to determine appliance usage. The results are 

related to ACORN groups.

Southern Region Control Areas: A joint study 

between Southern Region NRA and the water 

companies that has been running since 1986. There 

are 67 discrete areas which are logged and the results 

used to determine the pcc. The results are related to 

ACORN groups. Valuable time series information 

has been obtained which shows a peak of pcc in 1988 

of 147.3 1/hd/day which has fallen in successive years 

to 135.9 1/hd/day in 1993. The methodology assumes 

that the majority of the minimum night flow (a 15 

minute minimum) is leakage.

National Metering Trials: In a joint WSA/WCA/ 

OFWAT/DoE/Water Research Centre project the 

trials lasted from 1989-92 where 60,000 households 

in the twelve trial areas were charged for their water 

and sewerage services by meter. The trials were set 

up to provide general information (installation costs, 

operating costs, customer acceptability and effect on 

bills, meter location, effect on demand and meter 

accuracy) on widespread domestic metering. 

Information on pcc has been obtained, and of 

particular interest with regard to demand manage

ment is the effect on average and peak demand.

Domestic Water Consumption in Scotland in 1991: 

This study was carried out by the Foundation for 

Water Research. The study involved metering on a 

zonal, rather than an individual household basis 

throughout eight Regional Councils. Thirty eight 

zones were selected comprising eight different types 

of housing with an average zone population of 540.

A household survey was carried out and in 20% of 

households a seven day diary of water use was 

completed. From the studies the pcc was calculated 

as 148 litres/hd/day, an increase of 24% over the 

result from a similar study in Scotland in 1982. The 

increase in ownership of the washing machine (49% 

in 1982 to 80% of households in 1992) and the 

reduction in household size were deemed to be 

largely responsible for the increase.
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Anglian Water - The Survey of Domestic 

Consumption (SODCON) study: 2000 households 

have external meters for which pcc s can be calculated. 

Within that sample 100 households have every 

separate water using appliance monitored at the point 

of use. This survey began in April 1992 and will 

provide valuable time series data on both pcc and 

appliance use across different household, soil, climatic 

and socio-economic types.

4.4 Metering

The UK is almost unique in Europe in that house

holds are not generally charged for water by the 

amount used. Figure 4.5 shows the structure of the 

domestic water price for the majority of European 

countries. The working price refers to the quantity 

of water drawn and is calculated accordingly in 

terms of cubic metres of water. The basic price is the 

fixed element charged monthly or yearly and not 

dependent on the amount of water consumed. In the 

UK (apart from the 7% of properties now metered) 

the basic price is 100% of the charge. Of the other 

countries only the Netherlands and Norway have 

a basic price greater than 50%. This is a little 

misleading as the Netherlands figure is based on 

Amsterdam which is not representative of the 

country as a whole, where some 80% of properties 

are metered. The majority of countries have a 

working price that makes up 75% or more of the 

total charge. In the UK, in effect, to the majority 

of householders the marginal cost (the cost of 

supplying an extra unit) is zero, and as such, there 

is no incentive to economise on water use.

■  Working price Basic price

Figure 4.5 The structure of the domestic water price (Europe).

(Source: ‘European Water Charges: A Comparison of 17 Cities, 

CRI, 1995).

4.4.1 Legislation

Under section 145 of the Water Industry Act 1991 

it stated that water companies could no longer use 

rateable values as a method of charging after 31 

March 2000. However, on 4 April 1995, in response 

to pressure from water companies and the realisation 

that it would not be possible to meter all properties 

by that date, the Environment Secretary John 

Gummer announced:

“Companies w ill however need an alternative to 

metering as a basis of charging after 31 March 

2000. The Secretary of State for Wales and I  have 

therefore decided that the best course would be 

to allow the use of rateable values after that 

date. The necessary changes to the legislation 

will made in due course. *

Although allowing the water companies to continue 

to use this charging method the Secretary of State is 

not going to allow the use of council tax banding as 

a method of charging and he also made it clear that 

he believed metering to be the most favoured option 

in the long term.

4.4.2 The Director General of Water Services

The Director General of Water Services is in favour 

of domestic metering as he believes it is the fairest 

method of charging and it allows customers to 

control their costs but that there is no strong case 

for a rapid change to universal metering of existing 

properties. In 'Paying for Water’ (Dec 1991) he states:

“There is a good economic case for selective 

compulsory metering of existing properties in 

certain places, where there are shortages of 

supply; where customers, perhaps those in large 

houses and gardens, have considerable scope to 

economise in the use of water; and where meter 

installation is straightforward. For example, if 

meters are installed when communication pipes 

are replaced, the savings of resources as a result 

of metering can be expected to outweigh the 

costs of installation. ”

The Director General believes that charges should 

reflect the cost of the water and sewerage service 

and that charging policies need to achieve fairness 

and equity. He sees household metering as achieving 

those goals by being targeted and spread progres

sively. He also believes that there is a good case for 

spreading the cost of metering across all customers 

as they all benefit from the reduction in demand.

In ‘Paying for Growth’ (Feb 1993), the DG goes on 

to say “It is neither economically or environmentally 

justified to meet all possible demands for water when 

the customer is not charged for additional use. ” and 

“Household metering provides a direct measure of 

customer willingness to pay for additional demand."
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Figure 4.6 Water into supply -  Isle of Wight
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4.4.3 The National Metering Trials

Against this background of discussion of future 

methods of charging The National Metering Trials 

(as defined in 4.2) took place. One reason for the 

trials was to obtain information on the effect on 

demand to assist policy makers in determining the 

likely impact on customers bills, company turnover 

and cash flow in the event of a metering programme.

S m a l l  s c a l e  s it e s  (320-1145 p r o p s )

The average reduction in household consumption of 

the 11 sites was 10.8% due to metering. The results of 

using different tariffs at the sites were inconclusive.

The reductions were determined by comparison with 

control areas where there was no metering. The 

individual reductions ranged from Bristol (+1.6% 

ie. an increase) to East Worcs (-17.2%). The impact 

of the metering did not seem to change with time, ie. 

there was no ‘bounce back' although it was recognised 

that three years was perhaps too short a duration to 

reach a conclusion.

I s l e  o f  W i g h t  (50,000) p ro p s

The Isle of Wight was not intended as a specific test 

of the impact of metering but to assess the problem 

of switching to metering on a large scale. As a result 

there was no control area so comparisons had to be 

made with historical data.

During the installation phase 15% of supply pipes 

were replaced because they were defective. There was 

an overall reduction of ‘Distribution Input’ of 20% 

of which approximately half was attributable to the 

replaced supply pipes and the other half due to the 

reduction in household demand. The pcc reduced by

21.3 %. The ‘Water into Supply’ for the Isle of Wight 

1988-94 is shown in figure 4.6.

E ffect o n  pe a k  d e m a n d s

From all the trial areas, an average 30% reduction 

was recorded in peak, month, week, day and hour 

demand. This was evident in years with hot, dry 

summers. In wet summers the reduction in the peak 

demand was typically 15%.

The significance of this reduction in peak demand 

can be seen in Fig 4.7 where Herbertson and Burrow 

(1994) applied data to a typical water company in the 

south east of England that is largely dependent on 

groundwater sources. A 70% domestic metering 

scenario represented a new source postponement of 

13 years based on average demands but postpones a 

new source indefinitely on the basis of peaks.

Figure 4.7 -  Impact ol metering on average and peak demand
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O t h e r  m e t e r in g  issues f r o m  t h e  T r ia l s

Installation Costs: £165 internal and £205 external 

for 95% of properties. The remaining 5% cost over 

£1000 each (1992 prices).

Operating Costs: £19.08 per property/year (92/93 

prices) over and above the rateable value charging 

method.

Customer Acceptability: OFWAT conducted 

‘A Survey of customers in the Water Metering Trial 

Areas (Jan 1992)' which showed that 71% of 

customers in the trial areas regarded metering as 

reasonable system of charging. The majority of 

customers had lower bills but 4% suffered social or 

financial hardship as a result of the change. The 

survey also showed that in 59% of households there 

had been attempts to reduce water use.

Accuracy/faults: 20% of meters removed at random 

and tested failed to meet the in-service test require

ments. The majority of these under recorded, either 

by very small amounts or were completely jammed 

(water will continue to pass a jammed meter). A 

small percentage over-registered consumption, but 

only at one flow rate and then by a minor amount. 

Where under and over registering occurred it was 

considered to be so minor that the effect on a 

customers bill would be negligible. Where jamming 

occurred, obviously there would be no increase in 

consumption at all. 40% of the failed meters were 

due to jamming.

4.4.4 Other Studies

Currently South East, Mid Kent, Essex and Suffolk 

Water Companies and Anglian Water Services are 

currently carrying out studies to assess the effects of 

metering on demand.

4.4.5 The Current Situation

With regard to household metering, currently 7% of 

properties are metered (in England and Wales). Based 

on water company predictions in the report 'Future 

Levels of Demand and Supply of Water, OFWAT 

Occasional Paper 1, November 1994’ this is set to 

rise to 14% by 1999/2000 and 33% by 2014/15.

The predicted coverage is very variable between the 

companies, ranging from 1% to 95%, and reflects the 

different policies that they have adopted.

Despite Anglian Waters’ aim to compulsorily meter 

all properties, on 14th October 1994 it was announced 

that a comprehensive review of the compulsorily 

element would be undertaken to address the concerns 

of their customers who were unconvinced of the 

benefits of metering and objected to the idea of 

compulsion.

Mid Southern Water have addressed this problem in 

Alton (7,000 properties) by the following method 

(press release 27/10/94).

1. New stoptap boxes (with space for a meter) and 

separated supplies will be installed at all properties.

2. For all customers who voluntarily choose to have 

a measured water supply a meter will be installed 

free of charge and the appropriate charge will be 

levied from 1st April 1996.

3. Where an unmetered property changes owner

ship, a meter will be installed as a matter of 

course and future water bills will be determined 

on a measured basis.

By the adoption of this method no existing custom

ers will be compelled to change to the metered 

method of charging.

On 15 December 1994 Anglian Water announced 

they would be proceeding with a revised metering 

programme, as follows:

•  when a meter is installed under the programme, 

customers will be able to switch to metered 

charges when they choose to do so

•  once a customer opts for metered charging they 

cannot revert to an unmeasured charge in future

•  customers compulsorily metered since April 

1994 will be able to pay rateable value charges 

on request

•  when a property changes hands, customers 

moving into a property to which a meter has 

been fitted will be charged at the metered rate

Anglian Water regard the water conservation aspects 

of metering as one of its principal benefits.

Since 1st April 1993, domestic customers in Scotland 

have been able to take their supply of water by meter, 

an option previously not available to them, which is 

still the case in Northern Ireland.

4.4.6 Non-household metering

For non household metering currently 70% of non 

households are billed by meter, but this represents 

90% of water delivered as the majority of the water 

is used by a small number of industries. By 2014/15 

the water companies predict that 93% of non 

households will be metered, accounting for 95% of 

the demand.

4.5 Leakage 

4.5.1. General

In the mid 1970s it was estimated that in the UK, 

water company/authority leakage rates were of the
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order of 25%, due to an ageing distribution system 

of cracked and corroded mains and leaking joints.

The overall average masked some high regional 

variations of sometimes as high as 50%. It would be 

accurate to say that leakage control was very much 

‘the Cinderella of the profession’ with the glamour 

assigned to large reservoir projects. It simply was not 

given priority by the industry.

Many large industrial complexes, with their own 

distribution networks, have also experienced high 

leakage rates. Despite being metered, water charges 

are still a small proportion of total business costs, so 

often there is little incentive to investigate high 

consumption. This also applies even more to 

industries who abstract their water directly (rather 

than via a water company) where the cost is even less.

4.5.2 Standing Technical Committee Report 26

“Leakage Control Policy and Practice” known in the 

water industry as Report 26 was published by the 

National Water Council and the DoE in July 1980 and 

provided invaluable guidance to the water industry. 

The report included a manual which explained how a 

water authority could determine the leakage in a 

particular area, how to calculate the amount of effort 

worth putting in to leak location and how to find the 

leaks themselves most efficiently. It defined five 

standard approaches to leakage control:

•  passive control - responding only to customer 

complaints.

•  regula'r sounding - teams of waste inspectors 

systematically walk the streets of an area, 

listening for the sound of escaping water with 

listening sticks.

•  district metering - meters measure the flow into 

an area of 4-5,000 properties. The meters are read 

on a weekly basis and unusually high flows 

would be investigated by sounding.

•  waste metering - meters covering smaller areas of 

up to 500 properties, either mobile or in-situ, put 

in to operation at night. The night flow is a good 

indicator of the level of leakage and would 

provide information on the most productive 

areas to carry out sounding activity.

•  combined metering - a combination of district 

and waste metering.

Also mentioned was pressure reduction which 

reduces leakage by,

•  reducing the flow from existing cracks and joints

•  reducing burst frequencies

a method of calculating the reduction in leakage by 

the installation of a pressure reducing valve was 

included.

One of the major contributions of Report 26 was 

that it showed that leakage control could be cost 

effective which had, until then, been doubted by 

many in the water industry.

The report prompted a renewed interest in leakage, 

particularly as around this time at public inquiries 

for new reservoir schemes water authorities leakage 

rates were coming under close scrutiny.

4.5.3 The National Leakage 

Control Initiative (NLCI)

Due to the privatisation of the water industry in 

1989 and the creation of the regulators (NRA and 

OFWAT) allied to improvements in district 

metering technology Report 26 gradually became 

less relevant to the industry’s needs. The issue of 

leakage has a high profile in the media and with the 

public particularly in the context of recent droughts. 

As a response in 1991 the WSA and WCA set up the 

National Leakage Control Initiative to review and 

update guidance to the water industry on the issue 

of leakage.

One of the first achievements of the NLCI was to 

produce a glossary of terms that could be understood 

throughout the industry (Fig.4.8). The concept of 

water delivered has since been adopted by OFWAT 

(rather than water produced) and used as an 

efficiency measure, so that in theory, the greater the 

water not delivered the lower the efficiency.

The NLCI consisted of nine project groups 

consisting of over fifty water industry professionals 

and on the 20th October 1994 at the Royal 

Aeronautical Society in London the Report and 

Recommendations were launched. The report 

entitled ‘Managing Leakage’ comprises a summary 

and eight reports as follows:

Summary Report, provides guidance on which 

volume to select for further detail and sufficient 

information for a senior manager to direct his/her 

operations and strategy.

Report B, ‘Reporting Comparative Leakage 

Performance’ addresses the specific objective of 

developing a methodology which will allow 

comparison of distribution losses on an equitable 

basis. The report recommends the use of losses in 

cubic metres per kilometre of distribution system 

per day (including lengths of communication pipes), 

but not to the exclusion of former measures for 

example 1/property/hour. The report shows how 

comparative positions change depending upon 

which measure is used.

Report C, ‘Setting Economic Leakage Targets’ 

deals with the economic appraisal of leakage. A 

methodology is outlined for the calculation of the 

optimum level of leakage and although social and
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environmental costs are mentioned there is no 

attempt to put values on such costs.

Report I), ‘Estimating Unmeasured Water 

Delivered’ is concerned with the calculation of per 

capita consumption and other elements that make up 

the water balance.

Report E, ‘Interpreting Measured Night Flows’ 

describes how the measurement of night flows can 

be effectively used for the management of losses, 

by appropriate methods of data analysis and 

interpretation.

Report F, ‘Using Night Flow Data’ is the 

practitioner’s guide to Report E and includes a step- 

by-step process to prioritising leakage detection.

Report G, ‘Managing Water Pressure’ includes a 

design methodology for pressure controlled districts 

and assists with the selection of pressure reducing 

valves.

Report H, ‘Dealing with Customers’ leakage’ 

details standard procedures to be followed in the 

water industry for dealing with leakage that is the 

customer’s responsibility.

Report J, ‘Leakage Management Techniques, 

Technology and Training’ addresses training 

requirements in addition to a review of available 

techniques.

With the production of this documentation there is 

little doubt that the UK is the world leader in the 

understanding of leakage and how it should be 

tackled and managed. At the launch of the seminar it 

was stated that it would take water companies two to 

three years to implement the recommendations.

The principal concept of the NLCI was the Bursts 

and Background Estimates (BABE) concept, 

which breaks leakage down into its components of 

background, unreported bursts and reported bursts. 

A commercially available spreadsheet was produced, 

which enables the user to estimate the loss of treated 

water from a water distribution system and customer 

supply pipes. The spreadsheet is particularly useful 

for devising leakage control strategies as the 

sensitivity (and cost effectiveness) of different leakage 

policies to the level of leakage can be assessed.

One criticism that can be made of ‘Managing 

Leakage’ is that it concentrates on the company 

owned distribution system. All losses downstream 

of the abstraction point need to be assessed and 

reduced. Where water is transferred over long 

distances, e.g. Thirlmere and Elan Valley aqueducts, 

losses could be significant.

4.5.4 The Current Situation

As far as ‘total losses’ are concerned (with powers 

to enforce repairs it is reasonable to expect water

companies to have an interest in reducing customer 

leakage) in terms of litres/property/hour (the most 

commonly used measure at present) leakage currently 

ranges from 4.6 to 18.5 with an industry average of

11.9. Without a detailed economic analysis as de

scribed in Report C of Managing Leakage it is difficult 

to be precise about whether companies are operating 

at economic levels of leakage, although with the 

reductions in staffing levels that accompanied and 

followed privatisation it is probable that many are not.

There has been considerable debate within the 

industry as to what is the correct measure to define 

leakage. Percentages are readily understood by the 

public but not favoured by the industry. Report 26 

recommended litres/property/hour for urban areas 

and litres/km of main/sec for rural areas, but litres/ 

property/hour became the commonly accepted 

measure. ‘Managing Leakage’ recommends m3/km 

of distribution system/day. With reference to Table

4.1 it can be seen that the new measure has little 

effect on ‘league table’ positions when compared 

with losses per km of main. This is perhaps not 

surprising since the length of communication 

pipes will always be a relatively small proportion 

(compared to mains) of the total length of the 

distribution system.

In the Southern Region of the NRA, it has been made 

clear to water companies that they will be expected to 

achieve leakage levels of 6 litres/property/hour or 

better before new licence applications or variations 

will be considered.

This value is considerably less than the industry 

average of 11.9 litres/prop/hr. Some companies have 

achieved this level which is believed to be close to 

their economic level.

4.6 Agricultural and Industrial Demand

With 49% of all water abstracted being for industrial 

and agricultural use there is considerable scope for 

demand management in direct industrial and 

agricultural abstractions.

Of all water abstracted, 36% is used by the Power 

Generation Industry. As most of this water is used 

for non-evaporative cooling or for hydro electric 

power generation it is a non consumptive use and 

once discharged is available for use downstream. 

Industrial demand can be either by direct abstraction 

or via the water company’s mains whereas agricul

tural demand is generally by direct abstraction. 

Agricultural and Industrial demand account for 1 % 

and 12% of water directly abstracted respectively 

(Fig 4.1). Agricultural demand is of particular 

importance since it is predominantly consumptive 

use (i.e. not returned to water courses/ aquifer after 

use), is required most in times of drought and tends 

to be concentrated in areas that do not have a large 

resource surplus.
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Table 4.1 Distribution loss ratios expressed as % of median values

Water
company

losses as % of 
distribution input

losses per 
property

losses per km 
of mains

losses per km mains 
plus communication pipe*

* assumes An average of J  metres of 
communication pipe per property

Bournemouth 41 56 47 49

Bristol 52 57 51 53

Suffolk 58 60 39 42

Hartlepool 59 94 93 94

Portsmouth 66 72 78 77

Tendring Hundred 70 50 46 47

Sutton 78 64 95 87

South Staffs 79 84 100 97

Anglian 79 80 52 56

Wrexham 81 84 49 53

North East 83 83 77 78

South East 89 81 58 61

Essex 90 94 118 113

Cambridge 93 98 6 6 70

Chester 97 96 101 100

East Surrey 100 111 87 91

Northumbrian 100 127 94 100

York 103 100 100 100

Mid Southern 105 129 101 105

Southern 109 113 110 111

North Surrey 111 116 120 120

Three Valleys 124 133 151 148

Folkestone 126 149 129 133

Severn Trent 129 134 131 132

Thames 142 171 238 223

Wessex 145 194 112 122

South West 156 173 105 114

Yorkshire 175 204 181 185

Welsh 178 238 150 162

East Worcester 188 211 149 158

North West 224 293 260 268

Ref: Demand Management Bulletin, Issue 8, Dec ‘94 and Managing Leakage (1994)

4.6.1 Industrial Demand

26% of the public water supply is for non-household 

(i.e. commercial) use. Industrial demand by direct 

abstraction has declined by 15% over the last decade, 

caused by:

•  contraction of major water using industries

•  more efficient use

•  re-cycling and re-use

As stated in 4.4.6 the majority of industry supplied 

by water company’s mains pay for their water by 

volume (meter) and hence there is an incentive to 

economise. However, despite the often large sums

spent on water they can typically, represent less than 

1 % of total business costs. As a consequence water 

charges are not always an obvious candidate for 

industry efficiency drives as for the majority of 

companies water is still a very cheap commodity.

However, as far back as 1979 Anglian Water 

Authority commissioned Industrial Market Research 

Ltd. to carry out a survey of metered water consum

ers. Eighty per cent of companies claimed to practice 

some form of water re-use or re-circulation but such 

an interest is not considered to be representative of 

the UK as a whole around that time.

The last few years have seen a number of waste 

minimisation studies taking place in the UK. The
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primary aim of such studies is for industries to 

reduce waste by adopting cleaner technologies, and 

a by-product is often reduced water consumption as 

the following examples show:

A ir e  a n d  C a l d e r  P r o je c t

This project was launched in March 1992 with a 

£300,000 budget raised from the BOC Foundation 

for the Environment, Her majesty’s Inspectorate of 

Pollution (HMIP), the NRA and Yorkshire Water 

Services. Eleven companies, all discharged (either 

directly or via the public sewer) to the Aire and 

Calder rivers. The project was initiated by the Centre 

for Exploitation of Science and Technology (CEST) a 

charity funded by predominantly industry but with a 

contribution from government. The original focus of 

the project was on the reduction of emissions 

through waste minimisation and on the adoption of 

cleaner technology. However, most of the savings 

arose from a reduction in the use of inputs, such as 

water, energy and raw materials. In the interim 

report of February 1994 9% of the total annual 

savings of £2.1M were due to a reduction in water 

supplies, and the potential to save a further 22% of 

another £2.1M on any annual basis by reducing 

water consumption, was identified.

One of the conclusions from the study was that 

the case for implementing waste minimisation 

programmes is so strong that, in general, industry 

should not need further encouragement from 

government in the form of a subsidy.

P r o je c t  C atalyst

The project was initiated to achieve and promote 

cleaner production through waste minimisation in the 

region’s businesses including manufacturing and 

service industries to improve the Mersey Basin. The 

study was jointly funded by the DTI, the BOC 

foundation for the Environment and the participating 

companies at a cost of £1 m. Following a systematic 

audit all 14 participating companies identified savings 

far in excess of the costs involved. Four companies 

made significant water savings, reducing annual 

demand by 1,900 ML.

In 1994 the DTI and DoE jointly launched the 

Environmental Technology Best Practice Programme 

which aims to ‘promote better environmental 

performance and increase the competitiveness of UK 

industry and commerce’ generally by waste minimi

sation and cost effective cleaner technology. Available 

are an environmental helpline, environmental 

performance guides and good practice guides to 

advise industries.

In 1995 CEST produced a report “Waste 

minimisation and cleaner technology, an assessment 

of motivation” which examined studies undertaken 

to date. Most respondents cited cost savings as being

more important than environmental concerns. The 

challenge is, by disseminating the results of previous 

studies, to persuade companies to carry out their 

own waste minimisation studies. This is particularly 

relevant to small companies where the costs of 

employing consultants to carry out an audit may be 

prohibitive. CEST are particularly keen to promote 

the ‘club’ concept whereby companies with similar 

processes, but not competing in the same markets, 

exchange information on their work.

The NRA is sponsoring other demonstration projects

- Humber Forum, Dee, Don/Rother/Dearne and 

Medway - in order to provide a series of local foci and 

to increase the range of industries which can be shown 

to profit from waste minimisation.

In the Public Sector the Audit Commission has 

powers to investigate public sector organisations to 

make sure that they are efficiently run. Cuthbert 

(1994) reported that from auditing 200 NHS hospitals 

savings of £10 million had been identified. At £50,000 

per audit this gave a payback period of one year. At 

one site a leak of 120Ml/annum was identified that had 

been running for at least 15 years, costing £1.5 million 

at today’s prices. In addition to leaks; the following 

were all contributing to excessive water use; urinal 

flushing, x-ray processors flushing when not in 

operation, taps running permanently to drain, faulty 

cisterns and ornamental ponds overflowing.

4.6.2 Agricultural Demand

Although only 1% of water abstracted in England and 

Wales is for spray irrigation this can have important 

consequences for water resource availability:

•  it is a consumptive use.

•  most of the demand is concentrated into a 

relatively short period, typically 8-12 weeks/year.

•  it is concentrated in particular areas, notably 

Anglian region (49%, by volume) and Severn 

Trent (24%).

•  it varies greatly, peaking in dry years when 

resources can be scarce.

Between 1982-90 the annual growth in area irrigated 

was 1 % and 2% in the volume of water used. The 

most likely prediction for growth in volumetric 

demand is 1.7% per year from 1996 to 2001 and 1% 

per year from 2001 to 2021 for the ‘dry’ year (from 

the NRA’s R&D Report 14 ‘Demand for Irrigation 

Water'). Irrigation is necessary to increase yield, 

quality, reliability and continuity of production.

All abstractions for spray irrigation from surface or 

groundwater require a licence under the Water 

Resources Act 1991, administered by the NRA. In 

setting the abstraction charges the NRA’s duty is to 

meet the costs of carrying out its water resource
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functions. Currently a licence is not required for 

trickle (drip) irrigation, which accounts for only 1% 

of irrigation water.

It is recognised that the strain on water resources 

could be reduced if farmers used inter seasonal 

storage (storing water when it is available, during the 

wetter winter months). This is already encouraged 

by lower charges for winter only abstraction and 

spray irrigation from stored winter rainfall is not 

subject to restrictions or bans by the NRA.

For agricultural demand there do not appear to have 

been significant attempts at demand management 

other than in droughts (restrictions and bans).

4.7 Levels of Service Indicators/ 

Water Use Restrictions

The Director General of Water Services uses 

seven ‘Levels of service indicators’ to assess the 

performance of water companies. Two of these, 

DGl- Raw Water Availability and DG4 - Water 

Usage Restrictions effectively report on the use of 

demand management techniques to reduce demand 

in droughts.

4.7.1 DG1 Raw Water Availability

This indicator shows the adequacy of a company’s 

water resources situation. It is expressed as the 

percentage of population supplied by the company 

which is at risk of receiving more frequent water 

restrictions than a reasonable reference level. 

Although companies are permitted to use their own 

reference level the following definition has been used 

and is currently accepted by the Director General:

•  hosepipe bans, on average, once every ten years

•  a major publicity campaign requesting voluntary 

savings of water once every 20 years.

•  a risk of Drought Orders imposing the use of 

stand pipes or rota cuts (i.e. water not supplied 

constantly) on average once in 100 years.

In 1993/94 6.1 million customers were at risk of water 

shortages as defined by the DG1 reference level. 5.5 

million of these were in Thames Water’s area.

A collaborative research project (UKWIR & NRA)

“ Unified methodology for D G l” commenced in 

April 1995 with a completion date of March 1996. 

The overall objective of the project is to develop a 

methodology which is robust for the full range of 

water and water service companies, usable for the 

planning of water resources, acceptable to the 

Regulators and readily understood by customers.

4.7.2 DG4 Water Usage Restriction

This indicator shows the percentage of a company’s 

population that has experienced water usage 

restrictions. Water usage restrictions can be divided 

into a number of categories:

•  voluntary reductions, encouraged by a publicity 

campaign

•  hosepipe restrictions

•  Drought Orders restricting non-essential use of 

water (Ordinary)

•  Drought Orders imposing stand pipe usage, rota 

cuts and water tanks (Emergency).

DGl defines the acceptable frequency of use of 

temporary demand management measures. Water 

Companies are likely to augment their resources to 

reduce their number of properties at risk of water 

shortages (as defined by DGl) to zero, and by doing 

so will correspondingly reduce the likelihood of 

reporting any properties against the DG4 reference 

level.

This encourages water companies to build in 

additional capacity to their water resource planning 

in order to improve their level of service indicators.

A less stringent definition would allow the use of 

these temporary demand management measures on 

a more frequent basis, thereby reducing the need to 

build in the extra capacity.

Alternatively, restrictions could become less frequent 

by the use of effective and more permanent demand 

management measures. The NRA’s R&D report 

“Surface Water Yield Assessment” (1995) defines a 

methodology for defining surface water yields in a 

variety of ways. A lower yield per source would 

appear to bring forward the need for new resources 

(or demand management) but this may not be the 

correct response where the assessment of yield has 

taken account of the effect of drought management 

procedures.

4.8 Tariffs and Incentive Charging 

-  The Price Mechanism

There is little doubt that where the price of water is a 

consideration, an individual’s or company’s choice of 

equipment and behaviour is influenced. This demand 

is then passed on to the manufacturers of low water 

using products. There are three points at which the 

price mechanism for using water can be applied; at 

the point of abstraction, the point of supply to 

the water company customer and at the point 

of discharge of effluent to the environment 

(ref. NRA (1992), Sustaining our Resources).
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4.8.1 At the point of abstraction

Prior to 1965 there was no abstraction licensing 

system and abstractions made before this date are 

effectively authorised by ‘licenses of right’. No 

conditions (for example maintaining a river flow or 

level) can be applied retrospectively to them without 

the payment of compensation for loss of rights; only 

to variations subsequently requested. Post 1965 a 

licensing system came into being as a result of the 

Water Resources Act 1963 and these licenses can 

have conditions applied to them retrospectively. In 

setting the charges, the NRA’s duty is only to meet 

the cost of carrying out its water resources functions. 

Where over abstraction may be occurring the 

NRA can revoke or vary a licence, but has to pay 

compensation to the licence holder, for financial loss 

or damage, if they appeal to the Secretary of State.

Within these constraints, the NRA does operate a 

form of incentive charging which is related to the 

annual licensed volume, and not the amount 

abstracted. So once the licence is paid for there is no 

incentive for the abstractor to economise provided 

they use less than the annual licensed volume. 

Current charges are standard unit charges which are 

variable across the NRA regions from E6.29/ML 

(0.63p/m}) in Yorkshire to £16.22/ML (1.62p/m3) in 

Northumbria Region (1995/96 charges). Factors are 

applied to the annual licensed volume to determine 

the cost. For example, water from a supported source 

(requiring augmentation) is three times as expensive 

as from an unsupported source (not requiring 

augmentation). Water abstracted during the winter 

only is one-tenth of the cost of a summer only 

abstraction. Consumptive use is more expensive than 

non-consumptive.

Despite this, the charges bear no relationship to 

the full community costs imposed by particular 

abstractions, in particular the cost to the environ

ment. Abstraction charges are typically 3% of the 

cost of purchasing the same volume of water from 

a water company (albeit without treatment and 

distribution system maintenance).

In the demand management debate there has been 

considerable discussion about abstraction incentive 

charging. Proponents of demand management view 

it as an area where the charges should be raised to 

reflect the value of the commodity. In ‘Water for 

Life’, CPRE suggest that a charge should be made 

up of three components:

1) access fees: a flat rate standing charge

2) availability charge: the environmental and capital 

costs of providing or reserving the units of water 

and levied on quantities authorised to be 

abstracted.

3) actual charge: on the units of water taken.

with the expectation that 2) would constitute the 

largest amount. CPRE also suggest that permit 

trading should take place where a licence is not fully 

utilised, which would create a water market that 

would ensure that available resources went to those 

users who valued the water highly.

4.8.2 At the point of supply to the 

Water Company customer

The introduction of household metering would 

provide incentives for householders to reduce their 

domestic demand. As detailed in 4.4.3 the results 

from the National Metering Trials show a reduction 

in demand of 10.8% from the small trial sites and 

over 21% on the Isle of Wight. There was some 

evidence that the multi-rate tariffs (where premium 

amounts are charged for higher seasonal/peak 

consumptions) had a greater effect than simple, one 

rate tariffs. There is scope for further investigation, 

particularly on the use of seasonal tariffs and rising 

block tariffs to curb non-essential use.

From the NRA’s recent survey of domestic con

sumption monitoring the only investigation into the 

use of multi rate tariffs is the Anglian Water study.

4.8.3 At the point of discharge 

of effluent to the environment

The charges levied for discharges are currently based 

on the volume, content and location of the discharge, 

but like the charges for abstractions are limited to 

recovering the NRA costs involved. Further devel

opment of the charge could provide greater incen

tives to economise on water use (by raising the 

charge) by recycling and discharging upstream of 

the point of abstraction.

4.9 Re-cycling, Re-Use and 

Use of Non-Potable Water

4.9.1 Definitions

Wastewater reclamation is a term applied to the 

treatment or processing of wastewater to make it 

usable. This definition covers both re-use and 

recycling. Water re-use is the use of treated 

wastewater for a beneficial use such as agricultural 

irrigation and industrial cooling. If the re-use is direct 

then pipes or conveyance facilities are required.

If the re-use is indirect the reclaimed wastewater is 

discharged to receiving waters for re-abstraction and 

use downstream. Re-cycling refers to the use of that 

water again by the user and is generally applicable to 

industry (for example the paper industry) and is 

covered in section 4.6. Use of non-potable water 

applies to water that is not reclaimed wastewater, for 

example sea water, that could be used for non-potable 

uses.
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4.9.2 Indirect Wastewater Re-Use

Indirect wastewater re-use is practised to a 

considerable extent in the UK in that effluents are 

essential in ensuring that minimum acceptable flows 

are maintained in many rivers and to provide 

sufficient water for private abstractions.

In the Thames basin effluent is also used indirectly 

for the public water supply, where it represents 13% 

of the river abstraction used for that purpose. To 

supplement the water supply high quality treated 

effluent needs to be discharged upstream of the 

abstraction point; this may incur additional capital 

investment and higher operating costs.

Another example is at Winchester, Hampshire where 

the chalk aquifer is re-charged by treated wastewater 

effluent. Frequent testing has shown no evidence of 

any bacterial contamination.

4.9.3 Direct Wastewater Re-Use

There are no known examples of direct wastewater 

re-use in the UK. It has been dismissed largely on 

the basis of the possibility of cross contamination 

between the potable and non-potable systems and 

the consequent risk of harm to public health. For this 

reason it has also been assumed that direct re-use 

would not be acceptable to the public.

4.9.4 Domestic Re-cycling

In 1993 Thames Water Utilities Ltd. funded a study, 

carried out by BSRIA to investigate the possibility of 

using ‘grey water’ (washing water from baths, showers 

and hand washing) for toilet use. The installation and 

operating costs were high in relation to the projected 

savings, the payback period being of the order of 10-

20 years. It was concluded that there may be potential 

for grey water recycling in larger scale residential 

accommodation such as hotels. The study is reported 

in greater detail by Crawford (1994).

In spite of this; a domestic greywater recycling 

system is now available in the UK. Although it is 

being offered as an optional extra with new homes 

it can also be retrofitted to an existing property.

4.9.5 Use of non-potable water: the South West 

Water Authority Household Studies

In 1975, in the face of public opposition to its plans to 

develop new sources (Roadford), the South West 

Water Authority (SWWA) commissioned two 

feasibility studies into methods of reducing household 

demand as reported by Herrington (1987). The first 

was the possibility of connecting every house in 

Plymouth to a sea water toilet flushing system. It 

transpired that the unit cost of non-potable water

would be nine times the cost of water from a conven

tional source. The second study investigated the use of 

using rainfall to meet the non-potable household 

demand. It was estimated that the non-potable use was 

100 litres/head/day and a tank would be required to 

store enough water for forty days without rainfall, 

giving a volume of 10,600 litres. Because of the weight 

it would have to be stored at ground level requiring a 

pump in addition to a separate plumbing system 

rendering it uneconomic.

4.9.6 The future

Recycling is normally associated with non renewable 

resources but it is becoming increasingly recognised 

that water, although a renewable resource via the 

hydrological cycle, is too precious to be used only 

once before being returned to the cycle. Although 

direct wastewater re-use and domestic recycling are 

currently uneconomic this may change with the 

inclusion of the environment into the cost benefit 

equation.

4.10 Water Saving Technology

Currently there is limited interest in water saving 

technology in the UK. Unfortunately ‘green 

consciousness' is not enough to influence the majority 

of peoples’ behaviour, except in exceptional circum

stances such as the 1988-92 drought when the public 

responded to appeals for voluntary restraint. Until 

householders pay for their water by volume there is 

little incentive for them to economise in water use 

and seek to purchase water efficient appliances. The 

obvious contrast is with the electricity industry 

which, because of its duty to conserve, promotes 

energy efficient appliances to electricity users who 

are interested in cutting bills.

Nevertheless many water efficient devices are 

available to reduce consumption.

‘flush controllers’ for urinals; either simple timing 

devices or more sophisticated *people detectors' 

ensure that urinals flush only when people are using 

them.

self closing and spray taps. There are a number of 

self-closing push operation taps which cut off the 

supply after a short time. Spray taps can reduce water 

consumption by up to 50% but they do require 

regular attention to ensure that the spray head does 

not become blocked by soap, grease or limescale.

low volume shower heads can be fitted to existing 

showers and reduce water consumption by 10%.

toilet bags and cistern dams by displacing part of 

the cistern volume, reduce the flush volume of a WC. 

Both can easily be added to existing W C’s, cistern 

dams costing around £5 each and toilet bags less than 

this.
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permamanent reductions to W C  cistern volume.
A 9 litre flush W C can be converted to a 7.5 litre 
flush by simply drilling a hole in the siphon. Or it 
can be readily converted to dual flush (9 litre ‘long’ 
flush and 5 litre ‘short’ flush). To reduce the flush 
volume to six litres or less for all flushes would 
probably require a different pan design and hence 
a new W C, the most expensive option.

In the commercial sector (and metered properties) 
there are examples where such devices have been 
used to good effect.

British Telecom have recently installed infra-red 
urinal controls in approximately 2000 buildings and 
estimate an annual reduction of 1136 Ml.

The Royal Borough of Kingston has saved 222 Ml 
and £38,200/year since they fitted a range of water 
control devices in a number of their buildings.

Oxfordshire County Council, installing a 
combination of urinal controls, cistern dams and tap 
regulators at most of the 300 schools in the county, 
have cut their annual water consumption by 204 Ml 
and their water and sewerage charge by over 
£260,000. Tap regulators alone were estimated to 
have saved about 27M1 in 1991/92.

Kirklees Metropolitan Council have followed an 
intensive water management programme since 1990. 
the use of retrofit devices has managed to save the 
Council 127 Ml and £336,000 annually. For indi
vidual buildings water use was reduced by between 
20% and 40%.

The Ecolabelling scheme was launched throughout 
the European Com m unity on 1 Ju ly  1993. On the 
23 November 1993, the very first Ecolabels were 
awarded to washing machines and dishwashers by 
the UK Ecolabelling Board. The criteria for washing 
machines include ‘best practice criteria’ which deals 
with clear user instructions and ‘performance 
criteria’ dealing with stain removal and also ‘key 
criteria’ which sets standards for energy, water and 
detergent consumption.

4.11 Water Byelaws

The purpose of the water byelaws is to prevent 
waste, undue consumption, misuse or contamination 
of water supplies by a water undertaker, which has a 
power to make, and a duty to enforce them, under 
section 17 of the Water Act 1945. The byelaws deal 
specifically with water supply installations from the 
boundary of the property to the point of use. The 
Building Regulations govern waste water disposal 
and drainage w ithin the curtilage of the property.

All water undertakers in the United Kingdom have 
water byelaws, based on the Model Byelaws drawn 
up by the DoE in conjunction with the Water 
Industry and published in 1986.

The powers of the water companies to make 
byelaws were repealed in the 1989 Water Act as it 
was considered inappropriate for private sector 
companies to have such powers, and that the byelaws 
would be replaced by national regulations made by 
the Secretaries of State for similar purposes under 
what is now section 74 of the Water Industry Act 
1991. In January 1995 the DoE issued a consultation 
document ‘Replacing the Water byelaw s' which 
considered a number of options for new water 
regulations.

In relation to demand management the principal area 
of interest is supply pipe leakage. Under section 73 of 
the Water Industry Act 1991 it is an offence for the 
owner of any premises to waste water from a 
defective fitting and the water company has legal 
powers to enforce a repair. The extent to which water 
companies are prepared to use these powers, which 
are often viewed as aggressive by their customers is 
variable across the UK. Other areas where water 
byelaws could influence demand management and 
where the DoE sought views in ‘Using Water Wisely 
are as follows:

•  requirement for all new houses to have a shower

•  prescribed maximum water use volumes for 
toilets, dishwashers and washing machines.

•  maximum flow volume for shower heads.

•  better design of hot water systems 
(no long pipe runs)

•  compulsory metering of houses with swimming 
pools

•  whether hoses should be actuated by a spring 
loading trigger mechanism.

•  minimum urinal control systems to be made 
mandatory

Of particular concern is the recent trend of purchas
ing “power showers” which increase water flows by 
the use of a pump. Manufacturers literature boasts of 
“a range of between 30ft and 95ft head of pressure, 
with flow rates from 3.5 gallons to 10.5 gallons per 
minute” (9 to 29 metres pressure with flows of 16 to
47.8 litres/minute). At the lower range a 5 minute 
shower is almost equivalent to a bath volume.

The current thinking is that the replacement (new 
byelaws and amendment/replacement/deletion of 
existing) of the water byelaws will be introduced by 
1 January 1997.

4.12 Education/Awareness

Despite the drought of 1988-92 which did impact 
upon public consciousness the public perceive the 
UK, due to its regular rainfall, to be plentiful in terms 
of water. As shown in 1.3 this is not the case.
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The need for an education programme can be 
illustrated by the waste of water that occurs by 
garden watering during the day when the tempera
ture is highest and consequently much of the water 
evaporates and does not benefit the plants. Education 
can also cover inside the home on matters such as 
dripping taps, use of shower rather than bath, only 
using dishwashers and washing machines when on 
full load etc.

Most water companies have produced educational 
leaflets on water saving measures in the garden and 
some (mostly in the south of England) on water 
saving measures in the home. However, these were 
in response to the 1988-92 drought when all water 
companies were experiencing some difficulties, if not 
resource shortages due to the difficulty of meeting 
peaks caused by due to constraints of the distribution 
system. Whilst some water companies have forged 
educational links it is apparent that there is no long 
term programme to educate the public on the general 
need to conserve water on a continuous basis, which 
is perhaps not surprising as it conflicts with their 
duty to supply (2.5). With the passing of the 
Environment Act in Ju ly 1995, which imposes a duty 
on water undertakers to promote the efficient use of 
water by their customers, the water companies will 
need to rethink their position.

The NRA and the CPRE also produced leaflets on 
the need to conserve as a response to the 1988-92 
drought.

Anglian Water, to explain its pre-December 1994 
compulsory domestic metering policy to its 
customers produced leaflets explaining the virtues 
of metering. In addition to stating that it is the 
fairest way to pay for the service, it also explained 
that another benefit was that metering reduces 
consumption. The CPRE have also produced 
leaflets stating the case for metering.
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PART II OVERSEAS REVIEW

5 .  D e m a n d  M a n a g e m e n t  O v e r s e a s

5.1 Policy/Legislation

In a number of developed countries, policy statements 
have contributed to interest in demand management as 
a means of modifying future demands. In general such 
statements have been in response to either periods of 
water shortages or a growing realisation that future 
demands cannot be met except by expensive supply 
augmentation.

For example in 1974 the Safe Drinking Water Act 
in the U SA resulted in expensive treatment costs, 
which allied to environmental legislation making 
the construction of new dams difficult placed 
demand management firm ly on the agenda. In Japan 
a Water Conservation policy was formulated in the 
1970s promoting water saving measures and the 
commercialisation of water saving equipment.
Also in 1974 the M inistry of Health and Welfare set 
the Water Bureaux a national target that 90% of 
distribution input should be delivered to customers 
(i.e. maximum of 10% leakage).

The Federal Water Policy of 1987 in Canada put 
considerable emphasis on water demand management 
as a major new direction for managing Canada’s water 
resources. In response to this Environment Canada 
(the equivalent government agency to the proposed 
UK Environment Agency) have actively sponsored 
and promoted a Canadian demand management 
strategy as detailed in Tate (1990). In the USA there 
is no cohesive Federal Policy but there are several 
statutes that arc central to the federal government’s 
efforts to encourage and guide water conservation 
activities, or which serve, even on a project basis, as 
models for future conservation programmes. In New 
Zealand the management of water resources is 
governed by the Resource Management Act of 1991, 
the purpose of which is to “promote the sustainable 
management of natural and physical resources.”
Under the terms of the act Regional Councils are 
expected to produce water allocation and management 
policies and to administer usage permits. In France, 
the Water Law of 1993 institutes compulsory Regional 
Water Plans which are designed to find a balance 
between the various water users. Also in Canada, in 
1990, a byelaw adopted by the Regional Municipality 
of Waterloo made it illegal to discharge to the sewer 
system cooling water that had only been used once.

In S ingapore there is a water conservation tax on 
industries using more than a specified amount. New 
factories that require greater than 500m3/month must 
get C ity  approval before they start operating. 
Officials work w ith the developers from the planning 
stages to help them incorporate conservation, 
recycling and possible use of low quality water.

Also Water Pollution Control Acts in the 1970s/80s 
in the USA, Jap an  and G erm any stimulated an 
interest in reducing wastewater discharges which 
indirectly contributed to a reduction in demand.

By contrast, Spain’s response to water shortages 
caused by extremely uneven rainfall between the wet 
north and the dry south is a National Hydrological 
Plan costing $54 billion to be spent on inter basin 
transfers and more than 100 dams. Although these 
plans are considered controversial it would not 
appear that demand management measures have 
been considered as part of the plan.

5.2 Metering and Charging Policy

In most countries, unlike the UK, the majority ' 
of domestic households are metered and bills are 
paid on the amount of water consumed. The only 
countries in Europe where the majority of 
households are not metered arc the UK and Norway. 
In the N etherlands 24% of properties are charged a 
flat rate with the remainder metered. In Sweden, 
where 1.5 million meters serving a population of 8.8 
million are not compulsory there are moves afoot to 
give municipalities more flexibility to fix rates on the 
basis of actual costs rather than consumption. This is 
because where meters are used the law requires them 
to be accurate and badly drafted new implementation 
regulations, designed to bring Swedish practice into 
line with European Union norms, have persuaded 
many users to abandon meters.

In France all properties must be equipped with 
a metering system to allow both operator and 
consumer to know the amount of water they have 
used. The metering of potable water is an obligation 
through the 1947 Code d e I’eau (water regulations) 
and every local community which is ultimately 
responsible for the water supply in its area, has to 
adopt them. Tariffs vary considerably from one part 
of the country to another often because the local 
mayor and municipal council have a say.

Where meters have been installed in recent years 
some very significant reductions in both average 
and peak demands have been recorded. Reductions 
in average household demands have been typically 
of the order of 10-20% (H am burg, Canada, 
Copenhagen) which accords with the UK National 
Metering Trials although some greater reductions 
have been realised, Toowomba, A ustralia (41%), 
Manakau, New Zealand (35%), Philadelphia, USA 
(45%), Gothenberg, Sweden (33%). In 1988 in the 
city of Leavenworth, W ashington, USA (1700 
population) it was announced, to encourage water 
conservation, that a metering programme was 
planned and a charge based on consumption would 
replace the existing flat rate charge. Before a single 
meter was installed the average demand fell by 18%, 
as water conservation attempts were made in 
readiness. In the summer of 1990, with meters and 
charging system in place the demand fell by a further 
and spectacular 43%.
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Countries where some cities have been metered 
historically have often employed declining block 
rate tariffs, generally for commercial users. There has 
been a move in recent years to move to volumetric 
or increasing block rate tariffs to discourage non- 
essential use (Canada, USA). In Europe, the CRI 
report (1995) examined 17 European cities which 
offered a metered household tariff. The majority set 
their variable tariff such that the same charge was 
levied for all units of consumption, a so-called 
‘neutral tariff’. Some cities, however, e.g. Athens 
have set a rising block tariff.

Whilst generally where metering is in place the per 
capita demand seems to have stabilised (albeit it at 
different levels in different countries, due to the 
variation in water using habits) there appears to be 
a strong link between the demand management 
influence of metering and the price of water. This has 
been recognised by Roseberg (1994) who showed a 
distinct relationship between per capita consumption 
and price of water as % of disposable income 
(Figure 5.1).

At one extreme in Russia (where water is heavily 
subsidised, less than 0.05% of disposable income) the 
pcc is 5001/hd/day whereas in Germany, where the 
cost is high (0.8% of disposable income) and allied to 
‘green consciousness’ the pcc is 144 1/hd/day which 
has remained stable for the last decade following the 
installation of meters in the 1970s.

Studies undertaken in A ustralia, Canada, Israel 
and the USA show that domestic use decreases by 
between 3 and 7% with a 10% increase in price.

In Beijing, China a new pricing system links charges 
to the amount of water used and regulations that 
came into force in November 1992 set quotas on 
consumption and fines for exceeding them.

Various instruments are in place to curb non essential 
use and to protect low income families for reasons of 
health and hygiene. In parts of France and in Israel a 
recommended limit is set, above which the charge 
rises steeply. Tate (1990) suggested a lifeline allow
ance which would specify a small amount of water

which would be free and then the volumetric price 
would be applied above this subsistence level. This 
amount would be sufficient for essential hygiene 
purposes (figures of 90-100m3/annum have been 
suggested) although he neglected to say on what 
basis it would be determined. In Japan there are 
subsidies for low income families.

5.3 Leakage

Leakage, as in the UK, is an area that has frequently 
been neglected as engineers have preferred high 
profile supply augmentation solutions to resolve 
water resource problems. As stated by Herrington 
(1987) what constitutes an acceptable level of leakage 
is also variable (USA 10-15%, New Zealand 12%, 
France 7-8% and Germany 3%). Only Japan has 
set a national target for the Water Bureaux to achieve 
a target of 10% which is likely to be reduced to 5% 
in future and no economic consideration has been 
made in the setting of this target.

Elsewhere a cost effectiveness approach is adopted. If 
the cost of leakage detection and repair is less than the 
cost of water saved then leakage detection is practised. 
However, no environmental costs of leakage are 
included in this equation although savings of the capital 
costs of future source developments frequently are.

The majority of countries are not as advanced as the 
UK in terms of Leakage Control methodology and 
general understanding, possibly due to the fact that 
the UK water industry is well organised and more 
coherent than its counterparts. In the USA the 
approach is one of a detailed leak location survey 
every ‘optimal cycle’ (every 2-3 years) rather than 
continuous monitoring and immediate response to 
increased leakage levels. The survey involves mobile 
metering and step testing to determine the leakage 
levels. A similar approach is adopted in New 
Zealand and Japan although in Japan 10% of the 
total water undertakings manpower is allocated to 
leakage. For carrying out detailed leak detection 
surveys the leak noise correlator is widely used in 
addition to the traditional ‘listening stick’.

From Herrington (1987) and Merlo (1992) there 
are numerous examples of high leakage levels in 
developed countries in recent times:

France 40%(1992), Norway 55%(1981), M anila 
50%(1983), Boston 36%(1982), M alaysia 
43%(1987), Portugal 30%(1987), South Africa
29%(1987), Sweden 21%(1987).

One of the main causes of leakage is the poor 
condition of mains 50-100 years old and the rate of 
renewal of such pipes w ill be an important factor in 
controlling leakage. In Germany where the leakage 
rate is approximately 9% the current rate of mains 
renewal is approximately 2% per year compared to 
the UK’s 1%.

500 -| x Russia

Water
consumption 
per capita 
litres/day

Effect of 
metering

S Korea

f rM KI - unmetered 

l,oly* * ▼
x ,  i . ( i  UK  ̂ Awstrfe

France G*rmony /
* metered t

0 Water price as % I % 
of disposable income

Figure 5.1 Water consumption vs disposable income

39



The problem is also evident in the developing world, 
where although the distribution system may be more 
recent, maintenance of the system is perhaps lower. 
The cities of C airo , Ja k a r ta , Lagos, Lim a and 
Mexico all have had in excess of 50% leakage in 
recent years.

Another factor that has aided Japan in reaching the 
target of 90% of water delivered is the fact that the 
network operates at pressures of only 15-20 metres.
It is difficult to obtain data on the average pressures 
in UK and U SA water distribution systems but it is 
probable that it is somewhere around 40 to 50 metres.

5.4 Agricultural and Industrial Use

In many countries (e.g U SA , Japan , Canada, 
A ustra lia , G erm any) charges for water abstracted 
are predominantly volume related. In Spain, 
Portugal and Italy  recent legislation has been passed 
to introduce a volume related charge. In parts of 
C anada and Jap an , for agricultural use the charge is 
based upon the area to be irrigated rather than the 
volume of water to be abstracted.

In 1990, in 50% of the provinces in Canada there 
were no charges for direct industrial abstraction. In 
the other provinces the charges were of a declining 
block tariff structure offering no incentive to 
economise.

In France, the N etherlands and G erm any the
abstraction charges are set to allow some of the 
proceeds to further environmental objectives such 
as promotion of low water use technologies by 
abstractors and to compensate farmers for set aside.
In G erm any charges are typically 2-4 times greater 
than in the UK. In contrast, in A ustralia  the charges 
cover only the administrative costs and take no 
account of any resource depletion costs (as in 
England and Wales).

France has experienced particular problems of 
irrigation demand outstripping supply in some parts 
of the country. A response to this has been a switch 
from high water using crops (maize) to low water 
using crops (oilseed) and irrigation bans on certain 
days of the week.

In Israel where water resources are at a premium, 
there is a strong incentive to economise as all 
abstractions are metered and payment made on the 
amount of water used.

One technique that can result in water savings is the 
use of trickle or drip irrigation techniques rather than 
the more conventional spray irrigation methods.
Drip irrigation can be up to 95% efficient whereas 
with spray irrigation this can be as low as 35% due 
to evaporation losses. A ustralia , Israel, Mexico, 
South Africa and the USA were all using methods 
of drip irrigation by the mid 1970s.

5.5 Recycling, Re-Use and Use of 
Non-Potable Water.

Around the world there are numerous examples 
of dual supply systems in operation where lower 
quality non-potable water is used to meet a variety 
of needs:

Germany: At Braunschweig 44.5 ML/day of 
wastewater is used for irrigation and this has been 
operating since 1954.

Israel: Israel’s reclamation rate of 65% of its 
wastewater is the highest in the world. Re-use for 
irrigation has been practised in Israel since the 1950’s, 
for cotton, citrus field crops and fruit orchards 
(covering 19,000 hectares). Research is now 
underway to determine the feasibility of reclaiming 
wastewater for urban uses (municipal flush toilets 
and fire hydrants, irrigauon of parks and golf courses 
and small industry) with a view to achieving a target 
of reclaimed wastewater supplying more than 16% 
of Israel’s total water needs.

France: On the Mediterranean island of Porquerolles 
60% of the trickle irrigation demand is met by 
treated wastewater.

Hong Kong: In 1976 one-sixth of the demand for 
toilet flushing was met from sea water.

Venice, Florida: Reclaimed water has been used for 
urban irrigation (parks and golf courses) since 1991 via 
a distribution system of 2-8" pipes. It was expected 
that the demand on the potable resource would be 
reduced by 20% and that effluent discharge limits 
would also be met. A survey showed that 73% of 
respondents would use reclaimed water.

Also in USA dual systems are in operation in Utah, 
Idaho, Washington, California, Montano, Wyoming 
and Colorado using lower quality non potable water.

El Paso, Texas: Highly treated wastewater is injected 
through wells into an aquifer, where it travels 3km 
for 2-4 years before it is recovered by the city’s water 
supply wells.

Northern Territory, Australia: All treatment works 
have been designed with the goal of producing an 
effluent of quality suitable for restricted municipal 
re-use as defined by National and Medical Research 
Council “Guidelines for Use of Reclaimed Water in 
Australia -  1987”.

Windhoek, Namibia: Treated wastewater is directly 
added to the potable supply and has been since 1976.

Tarif, Saudi Arabia: Two-thirds of the anticipated 
2020 demand of 185 ML/day will be supplied by non 
potable water in a new dual supply system. The water 
will be used for W C flushing, garden watering, 
irrigation of public parks, street flushing and fire 
fighting.
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Despite these encouraging examples, worldwide only 
1% of wastewater is used for irrigation.

5.6 Pollution Control

The drive to meet pollution control targets, in most 
cases set by legislation, has brought about some 
significant reductions in water consumption. In 
Sweden the aim of the Environmental Protection Act
1969 was to ensure that firms had the best available 
technology. Under the terms of the act new and 
existing industrial enterprises requiring a change to 
production or processing methods had to obtain 
permission from the ‘National Franchise Board for 
Environmental Protection’. With the availability of 
grants the policy brought about significant increases 
in re-use and between 1964-77 direct industrial 
abstraction fell by 56%.

In the USA the Federal Water Pollution Control Act 
of 1972 and in Japan the Water Pollution Control 
Act of 1971 resulted in detailed specific water 
conservation measures. In order to meet the effluent 
standards required by the Act water demand was 
reduced by the adoption of efficient technologies 
including the use of recycling systems. In Germany 
the 1981 Effluent Charge Law imposed a volumetric 
charge on effluents which has some effect on 
reducing demand. Similar arrangements apply in 
The Netherlands and France.

There are numerous examples of industries making 
considerable water savings. Epton Industries in 
Canada, a manufacturer of rubber and plastics 
reduced its water use by 60% when it started to 
re-circulate its cooling water. In San Jose, California 
in the mid eighties seven companies achieved 
payback periods of less than one year on water 
savings by adopting a range of recycling measures.
As previously stated (5.1), in Singapore conservation 
and recycling measures are incorporated into new 
factories at the design stage.

5.7 Water Saving Technology

There are generally two methods of approach to 
bring about the replacement of inefficient high water 
using appliances with more efficient low water using 
appliances. In some countries plumbing and building 
codes are used to restrict consumption of certain 
appliances e.g. low flush WCs (parts of USA, 
Australia and the UK). The alternative approach is 
to leave it to market forces (eg France, Japan, 
Netherlands, Sweden and New Zealand) whereby 
the householder will change to a lower water using 
appliance because they will save money from doing 
so and hence regulation is deemed unnecessary.

There are examples in the USA where Water and 
Wastewater Utilities have initiated plumbing fixture 
replacement programmes. In 1992 in Santa Monica,

California it was planned to replace 12,000 W C ’s. 
Prior to 1980 W C ’s in the USA typically used 20-30 
litres per flush. The replacement of these with a W C 
with a 1.6 gallon (7.3 litres) flush would obviously 
have a very significant impact upon demand. In 1988 
the state of Massachusetts became the first to require 
that all new toilets installed use no more than six 
litres per flush. Since then, 14 other states have 
followed suit, most adopting efficiency standards 
for showers and taps also.

In a similar vein 350,000 W C ’s were replaced in 
Mexico C ity with 6 litre per flush models which 
saved enough water to meet the needs of 250,000 
residents.

The USA (California) is the only country to have 
plumbing codes for Dishwashers and Washing 
machines that specify a maximum volume per cycle.

Also much work has been done in the USA on tap 
aerators and restrictors, trickle and drip irrigation 
systems for domestic use, low volume shower heads 
and timers on sprinklers so they operate in the early 
morning when the amount lost to evaporation will 
be minimised.

5.8 Conservation Manuals

In 1984 the American Water Works Association 
(AWWA) produced a practical design handbook for a 
local water conservation plan following droughts and 
consumptions close to the reliable yield in several 
major cities. The water industry is very fragmented 
in the USA; water supply being the responsibility of 
a large number of small public and private local 
water utilities. Although water conservation activities 
take place at federal, state, regional and local level it is 
at the local level that the need for a conservation 
programme is first recognised and the AW^WA 
handbooks provide the necessary guidance and 
information for successful implementation. Other 
practical AWWA design manuals include:

•  Controlling Water Demand in Apartment 
Buildings (1993)

•  The Water Conservation Managers Guide to 
Residential Retrofit (1993)

•  Evaluating Urban Water Conservation Programs
-  A Procedures Manual (1993)

These publications place emphasis on reducing the 
customer demand by the following means:

•  setting mandatory standards for use of low flow 
fixtures in new or replacement plumbing and 
prohibiting the use of fixtures that do not meet 
the standards.

•  subsidised ‘retrofit’ of heavy water using 
domestic appliances by “customer kits”, free 
replacement, water audits, advice etc.
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•  public education campaigns

•  market place strategies to discourage inefficient 
uses of water and give economic incentives to 
encourage efficient use.

The Guides explain in detail how to implement the 
conservation program and how to calculate the cost 
including the impact upon revenue from the conse
quent reduction in demand. It would appear that 
such publications are currently unique to the USA.

5.9 Demand Forecasting

In most developed countries there is an emphasis on 
national forecasts undertaken by a central government 
ministry or agency with responsibility for water 
resource planning. Such forecasts are required for 
national resource planning. Due to the fragmented 
nature of the water industry in many countries this is 
often a summation of a number of regional forecasts.

As in the UK, the emphasis is very much on 
component based forecasting as opposed to 
extrapolation techniques.

In A ustra lia  in 1982 the Government commissioned 
a large study called ‘Water 2000’ in which the 
influence of changing real water prices, structural 
changes in industry, the growth in recycling and the 
effects of a pricing strategy were all considered.

As in the UK, the major difficulty arises in predicting 
the change in pcc, where assumptions are made on 
future changes to the standard of living. In Sweden 
and Sw itzerland recent forecasts predict no growth 
in the pcc which supports the theory that a satiation 
level is reached for high income countries with a 
temperate climate.

There is evidence that countries build contingency 
into their demand forecasts. For example, the 
N etherlands add 10-20% onto their calculated 
forecast and in Denver, USA the forecasts are 
carried out for a ‘d ry ’ year.

There is evidence of differing approaches to leakage in 
inclusion of demand forecasts. In Australia, Canada, 
France and G erm any it is not built into the forecast 
(as a separate component). In Japan there is a clearly 
stated policy to achieve 90% ‘effective water’ (i.e. 10% 
leakage), and in N orw ay and Sweden it is also an 
explicitly considered component.

To emphasise the importance of demand forecasting, 
a forecast carried out for Denver in 1980 showed a 
projected deficit by 2010. A decision was taken, 
prim arily on economic grounds to resolve the 
problem by the adoption of demand management 
techniques rather than supply augmentation.

Namely:

•  installation of meters in remaining unmeasured 
customers

•  shallow trap toilets

•  shower flow restrictors

•  price increases but with larger ‘free (or lifeline) 
allowance’

•  6% leakage to be achieved and maintained

Demand management is increasingly being recognised 
in demand forecasts, at a strategic level, in Australia, 
Canada, France, Germany, Japan, Norway, 
Switzerland as well as in England and Wales.

5.10 Education/Awareness

Many of the conservation initiatives outlined in this 
chapter have been supported by extensive education 
programmes, without which, it is doubtful that such 
initiatives would have been successful. In particular 
the WC replacement programmes of the USA and 
Mexico C ity  and the water price increases of 
Singapore and Waterloo, Canada.

There appears to be two educational approaches. In 
the USA public education forms part of the local 
water conservation plan and the AWWA water 
conservation manual suggests how to run public 
information campaigns and how to form contacts 
with schools etc. The AWWA market a range of 
educational material. In Canada there is a national 
approach with the publication of the Environmental 
Citizenship Series of books and leaflets. The goal of 
the Environmental Citizenship Initiative is to help 
provide Canadians with the means to make environ
mentally responsible decisions. There is a series on 
Freshwater in which water conservation features 
strongly.

5.11 Summary

It is clear that although there are significant develop
ments in demand management, worldwide, they are 
often on a piecemeal basis. Few countries appear to 
have coherent national strategies covering the whole 
range of demand management options. Canada has a 
national strategy but may experience difficulty 
applying it to a fragmented water industry based on 
municipalities. Israel manages its water resources on a 
national basis and incorporates demand management 
measures due to scarcity, but is able to do so because 
the country is small (similar land area to Wales). The 
UK is in a good position to implement a National 
Strategy by virtue of having a coherent and well 
organised water industry.
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PART III NRA STRATEGY

6 . D e m a n d  M a n a g e m e n t  P o t e n t ia l  in  
E n g l a n d  a n d  W a l e s

6.1 General approach

Having reviewed the demand management options 
there is a need to assess the potential for their 
application in the UK. By comparing the cost of 
applying the demand management technique with 
resource development, treatment and distribution 
costs for an equivalent volume of water it is possible to 
appreciate the potential of applying that technique, in 
cost terms. It is, of course simplistic to only consider 
these costs and it is recognised that environmental 
costs should also be considered in the analysis. For 
example, if the demand management option is twice 
as costly as the resource development option, but the 
resource development option would cause long lasting 
ecological damage to a river system or involve 
unacceptable risks then it would seem prudent not to 
choose the resource development option. Other costs 
not included are the savings in capacity at effluent 
treatment works that would accrue due to the reduced 
throughput.

Because this analysis is only an initial attempt at 
gaining a broad understanding of the comparison 
of costs and in the absence of a method to include

‘average’ environmental costs and benefits, these 
have been omitted. The NRA and water companies 
are currently attempting to quantify environmental 
costs and benefits for use in a framework to assess 
resource developments versus demand management 
options (see 9.1.4).

It is not possible to determine the effectiveness 
of some of the demand management options as 
either the potential for application is not known (for 
example, recycling in industry) or possible demand 
management effects have not been accurately 
quantified (for example, education/awareness).

Options assessed Options not assessed

Reduced leakage Education/ Awareness

Low flush WCs Waste minimisation

Shower installation Incentive abstraction 
charging

Low volume shower heads Pricing

Domestic metering Direct and indirect 
wastewater re-use

Controllers on urinals

Residential use of grey water

Figure 6.1 Demand management option

Ml/d

TIME (TEARS)

Figure 6.2 Traditional resource development option NOTE: New resource 'on-stream' at end of year 0; i.e. year 1
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6.2 Methodology

For each demand management option assessed it has 
been assumed that the programme of implementation 
would take twenty years (Fig 6.1). If the programme 
was not implemented it has been assumed that a 
resource would be required for an equivalent volume 
of water (X-Y) and would need to be developed such 
that it would be available at the time that the demand 
management programme would otherwise begin. 
With reference to figure 6.2 it has been assumed that 
four years would be required to develop the resource
i.e. years -3 to 0. For the demand management 
option it is assumed that the sum of twenty annual 
increments of the programme is sufficient to reduce 
the growth in demand, keeping the demand line 
below the available resource. By using a “net present 
cost” analysis (with a 6% discount rate) over a 40 
year time horizon it is possible to make a direct 
comparison of costs which considers maintenance 
costs of demand managment options, savings in 
operating expenditure in addition to capital costs. 
Whilst it is recognised that such an approach has 
shortcomings, i.e. no account is taken of regional 
differences, it does nevertheless provide a useful 
initial comparison.

For the purpose of this analysis resource development 
costs include the costs of treatment bulk transfer and 
losses of the additional water produced. In calculating 
the resource development cost for the same volume of 
water that would be saved by a demand management 
option a lower bound of £0.75m/Ml/day and an upper 
bound of £1.5m/Ml/day have been used. (Source: 
NRA/OFWAT, consistent with OFWAT periodic 
review). The additional operational expenditure 
associated with increased demand has also been 
allowed for.

The use of a lower and upper bound give a 
corresponding range of ratios of demand management 
to resource development for different demand 
management options.

Fig. 6.3 Potential Water Savings by Demand Management Option

An explanation of assumptions made and the basis 
of the calculations can be found in greater detail in 
Appendix A.

6.3 Results

The results of the analysis of water savings for various 
demand management options are shown in Table 6.1 
which clearly shows there is considerable potential for 
demand management in England and Wales. The table 
has broken down the potential saving into the drier 
south and cast (NRA Regions Anglian, Severn Trent, 
Southern, Thames and Wessex) and the wetter north 
and west (NRA Regions Northumbria, Yorkshire, 
North West, Welsh and South West). The potential 
for saving is 6760 Ml/day, some 42% of current 
distribution input.

Demand managment 
Option

Saving
S&E
Ml/d

Saving
N&W
Ml/d

Total

Ml/d

Leakage Control 900 1440 2340
Domestic Re-cycling 1260

(820)
710

(460)
1970

(1280)
Domestic metering 650 410 1060
Low flush W C ’s -  Opt.3 550 300 850
Shower Installation 390 220 610
Efficient washing 
machines

280 160 440

Controllers on Urinals 90 50 140
Low volume shower 
heads

25 15 40

Total 3705 3055 6760

Table 6.1 Demand management options. (England & Wales) 
in order of water saving potential.

If a domestic re-cycling programme was applied to 
existing W C ’s water demand could be reduced by
1970 Ml/day. If the programme was introduced 
following conversion of W C’s to dual flush (low 
flush W C’s -  Option 3) the demand would be 
reduced by the lower amount of 1280 Ml/day. To 
avoid double counting the latter figure has been used 
in determining the total water saving potential. Out 
of this total of 6760 Ml/day, the two most generally 
accepted demand management options, leakage 
and domestic metering represent 34% and 16% 
respectively, as shown in Fig. 6.3.

In ‘Water -  Nature’s Precious Resource (1994)’ the 
difference between the low forecast (moderate 
demand management and no growth) and the high 
forecast (no demand management and some growth) 
is 4,500 Ml/day. Table 6.1 shows that with 6760 Ml/ 
day available this gap can be bridged by demand 
management techniques. And because there are 
potentially more savings available than the size of 
the gap the most cost effective options can be chosen 
first. Table 6.2 shows the results of a financial 
assessment of the different techniques.
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Demond Management Option Demand
Management
Costs
p/m3

Ratio to Resource 
Development Costs

low high
S&E
Ml/d

Cumulative Savings

N&W Total 
Ml/d Ml/d

Efficient Washing Machines 0.0 0.0 280 160 440
Controllers of Urinals 9 0.3 0.1 370 210 580
Leakage Control 13 0.4 0.2 1270 1650 2920
Low flush W C s -  Option 3 18 0.6 0.3 1820 1950 3770
Low flush W C s -  Option 1 28 0.4
Domestic Metering (universal) 89 2.7 1.3 2470 2360 4830
Shower installation 94 2.9 1.4 2860 2580 5440
Low volume shower heads 102 3.1 1.6 2885 2595 5480
Low flush W C’s -  Option 2 172 5.2 2.6
Domestic re-cycling (existing WCs) 321 9.8 4.9
Domestic re-cycling (following WC Opt.3) 493 15.0 7.5 3705 3055 6760

Table 6.2 Demand Management Options in order of cost effectiveness (excluding environmental costs and benefits).

From Table 6.2 it is apparent that for resource 
development costs (including treatment and distribu
tion) of £0.75m/Ml/day leakage control, fitting 
Controllers on urinals, low flush W C’s (Options 1 & 
3) and efficient washing machines are more economic 
than resource development costs for an equivalent 
volume of water (i.e. ratio to resource development 
costs is < 1). This situation remains unchanged when 
more expensive resource development (£1.5m/Ml/ 
day) is considered. The evaluation of costs is shown 
in greater detail in Appendix A. By applying the 
demand management options in order of cost 
effectiveness the table shows that by applying the 
first five options the resource shortfall between the 
high and low forecast of 4500 Ml/day can be found. 
(This is not strictly correct as the NRA’s low forecast 
already allows for some metering and leakage control 
so there is an element of double counting of approxi
mately 2,000 Ml/day. The additional need could be 
met by increased leakage control, the more costly 
demand management options or some of the options 
not assessed, for example education/awareness 
(which is relatively inexpensive), pricing (following 
metering) and waste minimisation).

Water Nature’s Precious Resource also identified 
the ‘do nothing deficits’ in 2021 (i.e. no resources 
developed) by NRA region for the high, medium 
and low scenarios. Table 6.2 gives an indication of the 
demand management options that may be required 
to avoid the predicted deficit. For the north and west, 
under the high scenario, this deficit is 696 Ml/day in 
2021. A combination of leakage reduction and a 
specified maximum washing machine volume of 80 
litres/cycle would be sufficient to avoid this deficit.

The picture is quite different for the south and east, 
where under the high scenario the do-nothing deficit 
in 2021 is 1992 Ml/day. From Table 6.2 efficient 
washing machines, leakage control, controllers on 
urinals and conversion of WCs to dual flush (all less 
expensive options than developing resources) are 
almost sufficient to avoid the deficit. The remaining 
172 Ml/day would be required from either domestic

metering or resource development subject to a more 
detailed economic appraisal.

This analysis take no account of the cost to the 
environment. With the inclusion of environmental 
costs the ratios of demand management options to 
resource development costs will change and other 
options may become economic, notably metering. 
Although domestic metering appears not to be cost 
effective (although for resource development costs of 
£1.5m/Ml/day it is only marginally more expensive 
than developing resources), once the initial capital 
outlay has been made it is the ultimate control and 
further reductions in consumption can be made by 
increasing the tariff which costs very little. The 
contrast is leakage control which starts off very 
cheaply, but as leakage is reduced the law of 
diminishing returns applies in that it becomes 
increasingly expensive to achieve further reductions.
It is noteworthy that even with a 40 year time 
horizon, where the expenditure on leakage control has 
to be maintained to keep leakage at a specified level, it 
is still significantly cheaper than developing resources.

The most uneconomic options are replacement of 
W C ’s with 6 litre models and the installation of a 
domestic recycling system for W C flushing 
(although this particular option could generate a 
large saving). As shown in Section 4, metering can 
delay the development of new resources to meet 
peak demands indefinitely which adds to its cost 
effectiveness as a technique by delaying the need for 
a new source until it is required to meet increased 
average demands. Also if metering is done selectively, 
in accordance with NRA policy, it is likely to be 
cheaper than universal metering.

The demand management costs in p/m' have been 
calculated on the basis of a twenty year implementa
tion programme and a forty year time horizon; the 
cost being derived by dividing the net present cost of 
the demand management option (40 years) by the net 
present value (in m3) of the water saved over 40 years. 
It is important to note that for the majority of options
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in Tables 6.1 and 6.2, unless user habits change, the 
savings are permanent for no additional cost. The 
exceptions are leakage control where the expenditure 
has to be maintained, and the maintenance costs for 
domestic metering and domestic recycling.

The reason for conducting this analysis is to give an 
indication of what could be achieved and at what 
cost. It is not intended to be a recommendation that 
demand management policies be vigorously pursued 
in areas where there are no resource shortfalls and it 
is clearly uneconomic to do so or where for example 
low leakage levels are already being achieved.

For any particular water company the potential for 
demand management must be viewed against the 
current and projected resource surplus and the 
economics of the particular options.

6.4 Demand Management Priorities

The economic analysis indicates that a number of 
demand management options are likely to be viable 
purely on economic grounds, without any considera
tion of the environment, as an alternative to resource 
development.

The following priority areas should be the water 
saving focus of a national Demand Management 
Strategy:

•  Leakage reduction

•  Selective domestic metering

•  Education

•  Water efficient appliances and byelaws
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7. T o w a r d s  a  D e m a n d  
M a n a g e m e n t  S t r a t e g y

7.1 Why Demand Management Now?

Sustainable development was the main concept on 
which the principles outlined at the Earth Summit in 
Rio in 1992 were based. With reference to water 
management Agenda 21 states:

“By the year 2000 all states should have national 
action programmes for water management, based 
on catchment basins or sub basins, and efficient 
water use programmes. These could include 
integration of water and other resource planning 
with land use planning development and 
conservation, demand management through 
pricing, regulation, conservation, re-use and 
recycling of water.”

The British Government has shown its commitment 
to the principle by the publication of ‘Using Water 
Wisely (1992)’, ‘Sustainable Development, the 
UK strategy (1994)’ and ‘Water Conservation -  
Government Action (1995)’. The proposed 
Environment Agency is founded on the Governments 
commitment to sustainable development. Water 
conservation and demand management make a major 
contribution to sustainable development. The NRA’s 
duty to ‘conserve, redistribute or otherw ise augment 
water resources and to secure their proper use' is also a 
duty of the proposed Environment Agency. Demand 
management is necessary to fulfil this duty.

Also, it is currently NRA policy, and it is likely to be 
Environment Agency policy to prom ote and  
encourage the efficient use o f  water.

In addition to the political and environmental 
reasons for implementing demand management 
policies there are a number of sound, practical 
reasons as defined in NRA’s (1992) ‘Sustaining our 
Resources’:

•  short time scale (2-3) years to implement in 
an area

•  reduced consumption and hence reduced 
abstraction from rivers and aquifers

•  can be staged flexibly in time and by area

•  the present downturn in consumption provides a 
window of opportunity to implement demand 
management and water conservation measures 
before demand picks up again

•  as section 6 has indicated it is an economically 
sound approach

In Section 6 it was shown that there is considerable 
scope for demand management in the UK, as a means 
of balancing demands and resources. The extent to 
which demand management options are utilised will 
depend upon a number of factors such as legislation, 
co-operation between and commitment from all

organisations involved, water availability (the 1995 
drought should promote demand management), the 
use of environmental costs in an economic analysis 
and whether there is a clearly defined national 
strategy (as there is in Canada).

7.2 Components of a National Demand 
Management Strategy

A water conservation and demand management 
strategy should be a coherent whole and not a number 
of isolated, un-coordinated options. For example, an 
education policy covering water efficient appliances 
and possible savings would be appropriate now but 
even more so following the installation of domestic 
meters. By consideration of the supply of water over 
its cycle i.e. from ‘source to tap’ and discharge to the 
environment the location and relationship between the 
various demand management options is shown in 
Figure 7.1.

7.2.1 General Components for 
Public Water Supply

In Ju ly 1995 the Environment Act was passed which 
includes a requirement for water undertakers to 
promote the efficient use of water by its customers 
(3.7). In accordance with this duty this could be 
achieved as follows:

Abstraction Licences; New and Existing

•  new -  For licence applications water companies 
will be required to carry out a full assessment 
of the range of demand management measures 
before licences are granted. This w ill not simply 
mean leakage and metering in isolation, but 
consideration of the full range of possible 
measures as may be defined in a Water 
Conservation Manual.

•  existing -  For existing licences, where resources 
are stressed, water companies will be expected to 
implement demand management measures within 
an agreed timescale, to avoid increases in licensed 
abstraction. Where the measures are not 
implemented, despite an agreement to do so, the 
NRA may not grant an increase in the licensed 
abstraction.

Leakage Reduction: Leakage is an area where in 
knowledge, the UK is without doubt the world leader, 
but in practice with some of the highest leakage rates 
in the developed world. The NRA feels that greater 
effort is needed in applying the knowledge to the 
problem. This should be done as follows:

•  water companies to make vigorous efforts to 
reduce leakage in line with their new duty to 
promote the efficient use of water.
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•  water companies to implement the recommenda
tions of ‘Managing Leakage’.

•  water companies to set their own leakage targets, 
to be agreed with NRA/OFWAT. Leakage 
targets could form part of the companies Asset 
Management Plan (AM P) submissions.

•  NRA/OFWAT to monitor the progress of water 
companies in achieving those targets.

The NRA believes that this would undoubtedly lead 
to increased leakage detection effort by water 
companies. The current OFWAT approach of 
measuring efficiency by comparison of costs of water 
delivered whilst an improvement on comparing costs 
at ‘water into supply’ still does not encourage 
companies to significantly reduce their leakage and 
ignores the value of leaving water in the environment. 
For example, a company with high leakage but low 
pumping costs and low staffing levels can have low 
operating costs and therefore appear to be efficient.

Domestic metering is an important component of a 
strategy as it is the pre-requisite to most other demand 
management options as well as a conservation measure 
in itself. Meters should preferably be installed 
externally and so reduce supply pipe leakage by 
location of leaks at installation and from then on as 
high consumptions on customers bills. To minimise 
the cost of meter installation initial efforts to be 
concentrated upon:

•  new properties. Metering is the most logical form 
of charging for new properties. The economic 
opportunity to install a meter box can be taken 
irrespective of whether the company charges by 
meter immediately or in the future.

•  the meter option scheme. The Director General 
of Water Services to continue to ensure that 
water companies offer an attractive scheme that 
is w idely publicised.

•  areas where water mains refurbishment is taking 
place.

•  where repair work is carried out on service pipes. 
(To avoid the situation where on the same street 
some houses are metered and others are not, it 
m ay be more appropriate at this stage to just 
install the meter box).

•  in accordance with current NRA policy, in areas 
where resources are stressed.

Following on from meter installation, the following 
components to be introduced:

•  A pricing structure that discourages non essential 
use.

•  An education/a wareness package that makes 
householders aware of the savings that can be 
achieved by the sensible use of water and by the 
installation of water efficient appliances.

•  With greater domestic metering better demand 
forecasts can be obtained by more accurate 
calculation of per capita consumption. More 
accurate demand forecasts will result such that 
water company planners will be more certain of 
future needs. Also a more accurate determination 
of leakage will result to be reduced by water 
companies in line with their new duty to promote 
the efficient use of water.

Byelaws and Building Codes: New water byelaws to 
require new water using appliances to meet water 
efficiency criteria. Efficient plumbing procedures to 
be written into Building codes.

Education/awareness is a principal component of a 
strategy, which can be broken down into four 
specific programmes:

a) The Public:

•  to explain the need to conserve water, 
particularly when it appears plentiful.

•  the reasons for domestic metering.

•  how householders can economise on their water 
use (particularly relevant following a metering 
programme).

•  potential savings for commercial and industrial 
users

b) Schools:

•  to explain the value of water and the need to 
conserve it. The possibilities of direct and 
indirect waste water re-use to be included in 
the traditional water cycle approach.

c) Designers of buildings:

•  to ensure that the use of water efficient technology 
is given high priority in the design of buildings.

d) Water Distribution Engineers, Planners and 
Managers:

•  to emphasise to water companies’ that demand 
management options are given serious considera
tion as a means of balancing demands and 
resources (consistent with their new duty).

A Water Conservation Manual: At present in the 
UK, demand management has become synonymous 
with leakage control and domestic metering. A 
textbook (similar to the American Waterworks 
Association manuals) to be written which includes 
a compendium of techniques available to the 
practitioner who wishes to implement a water 
conservation programme.

Economic Instruments -  Abstraction: Whilst the 
NRA’s current licensing system does offer incentives 
for abstraction near to tidal limit, from unsupported 
sources, non-consumptive uses and winter use the 
overall costs need to be raised to send the correct
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signals to the market. Because only the cost of the 
NRA carrying out its water resources function is 
recovered from the charges, which are relatively low
-  typically 0.5 to 1.5 p/m3, the water itself is effectively 
a free good. A change in legislation is required to 
allow abstraction charges to be significantly raised to 
encourage water companies, industry and agriculture 
to use water more efficiently. Such a scheme would 
generate revenue that could be used to support water 
conservation activities.

7.2.2 Industrial and Commercial 
Components of the Strategy

•  an annual compendium of water efficient 
products and practices distributed free of charge 
to industries, to include case studies that show 
such practices make good business sense.

•  a Water Audit Service. A service, that would at 
relatively low cost, visit commercial buildings 
and carry out water audits.

•  waste minimisation. To ensure that the potential 
benefits of waste minimisation are disseminated 
to as wide an audience as possible and to sponsor 
studies in certain cases.

Figure 7.1 Demand management opportunities

7.2.3 Agricultural Components of the Strategy

•  research into agricultural ‘best practice’.

•  educational programme for farmers to be taught 
best practice. (Dissemination of the above).

•  investigation of ways of assisting farmers to 
construct on-site storage where appropriate, so 
abstraction can be confined to the winter months 
or for set aside.

•  research into the possible use of treated 
wastewater for agricultural purposes.

7.2.4 Research and Development

Research and development programmes are essential 
to ongoing strategy development. From this review 
of current demand management practice it is 
apparent that in the majority of economic analyses 
water is treated as a ‘free good’. The true marginal 
cost of water (financial and environmental) needs to 
be calculated for licensing, water pricing, economics 
of leakage control etc. Many of the projects 
described in the NRA’s R&D programme (9.1.4) 
are directed towards this objective.

Water Efficient 
Appliances
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7.3 Relationships between Components

Figure 7.2 attempts to show the responsibilities of 
different organisations regarding demand management 
and the w ay in which these responsibilities overlap.
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Figure 7.2 Relationships between demand management components for public water supply:
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8. R o l e s  a n d  R e sp o n sib il it ie s

8.1 Current situation.

The strategy outlined in the previous chapter details 
a possible way forward for demand management in 
England and Wales. Whilst the NRA’s practical 
involvement is limited, it has a key role to play in 
actively influencing demand management by the 
licence determination process. The NRA also 
believes it should take a more positive stance 
alongside those organisations which have a more 
direct role to play. As an example, in August 1995 
the Department of the Environment and Welsh 
Office published ‘Water Conservation -  Government 
Action’ as the Government’s response to the 
consultation exercise prompted by ‘Using Water 
Wisely (1992)’. A summary of the proposed 
government action is as shown in Table 8.1.
The table shows in which actions

•  the NRA has a direct interest and an influential 
role

•  the NRA has an indirect and more peripheral 
interest, but can nevertheless still exert influence.

Due to the way the water industry is organised in the 
UK water conservation and demand management 
is the responsibility of a number of organisations 
(as listed in Section 2). Progress can only be made 
by these organisations taking on specific roles and 
responsibilities to promote water conservation and 
demand management.

The responsibilities for achieving water savings in the 
public water supply is shared between four groups 
(fig 8.1):

•  Government and regulators

•  Water supply companies

•  Water users

•  Opinion shapers (e.g. CPRE, CBI)

8.2 Suggested Roles and Responsibilities

Table 8.2 shows suggested roles and responsibilities 
for progressing specific demand management 
options. Any responsibilities assigned to the NRA 
should be assumed to be synonymous with the 
Environment Agency. The NRA would particularly 
welcome comments on these suggestions.

8.3 Steering the Strategy

If the roles and responsibilities as suggested in Table
8.2 are accepted the NRA suggests that consideration 
be given to the formation of a coordinating committee 
to represent organisations from the four main 
responsibilities and interests. It is suggested that the 
group could be chaired by a representative of the 
DoE with the Environment Agency providing the 
Secretariat.

The terms of reference for such a water conservation 
committee could be as follows:

1. To produce and publish a national Water 
Conservation and Demand Management Strategy 
for England and Wales.

2. To monitor the progress of the strategy, to 
resolve issues and to adapt the strategy to 
changing circumstances.

3. To conduct five year periodic reviews of progress 
in saving water.

Members of the Committee could be drawn from the 
organisations shown in Fig 8.1.

Comments on the value of such a committee, the 
willingness of organisations to participate in such 
a group, the terms of reference and its suggested 
composition would be particularly welcome.

Woter Companies 
W SA/W CA

D oE/W O
e -9- OFWAT
CPRE . v e rn m e n t & NRA/EA
FoE, CBI R egu la to rs  MAFF
NFU ! DT|

Household customers 
Industrial customers

Figure 8.1 The four main responsibilities and interests
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Table 8.1 Summary of Government Measures in 'Water Conservation -  Government Action'

NRA Role

Direct Indirect

1. Efficient U se of W ater

(i) Additions to the Environment Act 1995.

(a) DG powers to:

require companies to achieve overall standards of performance.

give water companies a duty to promote efficient use of water 
supplied to customers.

•
•

(ii) Publish a consultation paper on abstraction charging. •

(iii) NRA and OFWAT to monitor reductions in leakage. •

(iv) Consideration of economics of replacing water using appliances with 
low volume models before developing new resources.

•

(v) Promotion of efficient use of water in industry through DoE/DTI 
Environmental Technology Best Practice Programme (FTBPP) 
(Waste Minimisation).

•

2. R egulation

(vi) Revised Water Byelaws in 1997, with review of

(a) reduced volume w c’s, low water use dishwashers and 
washing machines;

(b) low volume shower heads;

(c) waste from unvented hot water systems;

(d) waterless sanitary conveniences;

(e) inspection and enforcement.

•

•

•

•

•

(vii) NRA powers to control efluent discharges to the environment are 
considered sufficient.

•

3. W ater F ittings

(viii) Review of flow rate for showers in Byelaws. •

(ix) Shower manufacturers to give information on water consumption. •

00 There w ill be no grants for replacement low flush WCs. •

(xi) Garden hose manufacturers to promote spring loaded trigger mechanism. •

(xii) Dissemination of cost benefits of tap rewashering and urinal flush 
controls and consider for byelaws.

•

4. M etering and C harging

.

(xiii) Water companies to install meters & meter boxes when communication 
or service pipes are replaced.

•

(xiv) Water companies to identify environmental benefits of metering for 
inclusion in abstraction licence applications to NRA.

•

(xv) No change to DG powers over water company charging schemes. •

(xvi) Guidance to local authorities and housing associations on water efficient 
housing.

•

(xvii) Statute w ill be amended to continue RV charging beyond 2000. •
(xviii) Council tax banding information will not be provided as a basis for water 

charging.
•

(xix) Water companies to progress shared metering reading systems. •

52



Table 8.2 Suggested Responsibilities for Water Conservation and Demand Management options.*

Programme/Product Who delivers Who receives Responsibility

Assessing licenses NRA Water Companies 
Industry &Agriculture

NRA

Revoking licences NRA Water Companies 
Industry & Agriculture

NRA

Duty to conserve OFWAT Water Companies DoE

Reduced leakage Water Companies Water Companies Water Companies

Domestic metering Contractors & meter 
manufacturers

Householders Water Companies

Pricing (after metering) Water Companies Householders OFWAT/NRA

Water Byelaws DoE Water Companies DoE

Education Media Consultant Householders, 
Schools etc.

WSA/WCA/NRA

Water Audit Service NRA Commercial water users NRA

Helpline for industry DTI Industry DTI

Water Conservation 
Manual

Consultant Water Companies WSA/WCA, NRA

Compendium of water 
efficient
products/practices

Contractor Industry DTI

Use of ‘grey’ water BSRIA or similar Householder DoE (through byelaws)

Shower installation Plumbing Contractor Householder DoE (through byelaws)

Controllers on Urinals Contractors Offices, schools WSA/WCA,NRA

Low flush W C’s BSRIA or similar Householders DoE (through byelaws)

Efficient washing 
machines

Washing machine 
manufacturers

Householders DoE (through byelaws)

Incentive abstraction 
charging

NRA Water Companies 
Industry & Agriculture

DoE

Waste minimisation Contractor Industry DTI, DoE, CEST

Research into 
agricultural 
best practice

Contractor Farmers MAFF, NRA

Financial assistance 
programme for farmers 
abstraction

MAFF Farmers MAFF/NRA (financed 
from incentive charging)

General R & D 
programme

Contractor NRA/Water Co’s DoE 
Industry Agriculture

NRA/Water Co’s/ DoE/ 
Industry/Agriculture

*for NRA read EA after April 1996.
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9 .  T he  N ext  S teps  -  T o w a r d s  
T h e  E n v ir o n m e n t  A g e n c y

9.1 The NRA's Role and Programme

9.1.1 Introduction

In suggesting a national strategy for water conserva
tion and demand management, the NRA has shown 
that it is by no means the only responsible body and 
it has suggested a National Water Conservation 
Committee as a w ay forward to co-ordinate the 
various interests. However, the NRA has clear duties 
and policies for water saving which it must continue 
to implement. This final chapter sets out the NRA’s 
own programme for water conservation and demand 
management as it moves towards the Environment 
Agency.

9.1.2 Priority Programmes

In section 6.4 (page 46) resulting from the economic 
analysis, four priority areas were identified that should 
be the focus of a national demand management strategy.

Three of these (leakage, domestic metering and 
education/awareness) are substantial enough to form 
specific N RA work programmes. To these three 
other programme areas have been added for the 
reasons defined below.

These six programme areas are expected to form the 
basis of the NRA/Environment Agency’s work for 
the next five years:

1. Leakage programme

The Water Companies have recently launched 
‘Managing Leakage’, a comprehensive manual to assist 
managers and practitioners to implement cost effective 
leakage policies. As an area with considerable scope 
for demand management (and at least cost, as shown 
in section 6) this is an area that the NRA, through the 
Demand Management Centre needs to develop, both 
in understanding and disseminating key messages to 
NRA regions and in the forum of national discussion 
and research. Of particular importance is the need 
for the N RA to develop an understanding of the 
economic levels of leakage including an assessment 
of environmental costs and benefits.

2. Demand Forecasting and Monitoring Programme

The N RA and the Environment Agency have a duty 
to collate and publish information about present and 
future demands for water resources. This is central to 
the national water resources strategy and relies 
heavily on demand management. With the aggregate 
of water companies' demand forecasts from their 
Strategic Business Plans being less than the NRA’s 
‘ low ’ forecast (Water -  N ature’s Precious Resource
(1994)) it is essential that companies are closely 
monitored to assess whether forecasts are achieved.

3. National Co-ordination Programme

A National Water Conservation Committee is 
proposed to ensure that water conservation and 
demand management is promoted nationally by the 
NRA and the Environment Agency, together with 
other responsible organisations, such as WSA/WCA, 
OFWAT, DoE.

4. Research and Development Programme

The NRA’s contribution to the research and 
development of demand management. The proposed 
strategy identifies seven projects (9.1.4) approved 
for 1995/96 starts, that would make valuable 
contributions to realising water savings at various 
stages in the water cycle.

5. Education/Awareness Programme

A successful education/awareness programme is the 
key to effective long term water conservation and 
demand management by making the public aware of 
the need to conserve water. A programme would 
need to extend beyond the general public to schools, 
industry, farmers and water company planners and 
engineers. It includes publication of water conserva
tion manuals and development of water audit advice 
for industry and commercial buildings.

6. Selective domestic metering programme

As has been shown elsewhere in this document, 
domestic metering is an important demand manage
ment option. The Government has extended the use 
of rateable values beyond 2000, but metering is still 
the Government’s favoured long term option for 
charging. Against a background of opposition to 
metering there is a need to fully explore all the 
issues to enable informed debate on the subject.

The NRA/Environment Agency w ill continue to 
monitor Government and OFWAT policy on 
metering and will need to consider if it should take 
further steps to promote domestic metering in 
appropriate circumstances.

9.1.3 Developing the Demand 
Management Centre

Through the NRA’s national Demand Management 
Centre (DMC), demand management will continue to 
be a focus for expertise by continued promotion of the 
subject through links with government, WSA/WCA, 
OFWAT, academics and industry and through its 
newsletter ‘The Demand Management Bulletin.’ NRA 
expertise w ill be developed throughout all the regions.

The DMC is currently defining the six priority 
programmes in greater detail and evaluating the 
anticipated workloads.
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The work will be carried out at the DMC in 
Southern Region supported by secondments other 
regions.

The DMC will continue its role in supporting 
Head Office and Regions in negotiations with and 
monitoring of, water companies.

9.1.4 Research and Development

It is essential that the NRA takes a lead in developing 
water conservation and demand management as a 
subject by initiating and carrying out a number of 
projects.

The following projects form part of the NR As 1995/ 
96 R&D programme:

•  Water Consumption and Conservation in 
Buildings

To investigate how water is consumed in commercial 
buildings and assess the scope for reducing 
consumption.

•  Effective Methods of Water Saving Education

To produce a package of educational material to 
encourage water conservation and to test the 
effectiveness of the material.

•  Water Saving in Industries Dependent on 
Direct Abstraction

To develop and apply water saving management 
methods within industries reliant upon direct 
abstraction and to investigate the cost benefit balance 
of such methods in the context of NRA abstraction 
charges.

•  Abstraction Incentive Charging

To assess the practical implications of introducing a 
system of incentive abstraction charging given a 
change in legislation.

•  Economics of Demand Management

A collaborative project (UKWIR & NRA) that seeks 
to develop a framework, usable by the industry and 
acceptable to NRA & OFWAT, to facilitate the 
optimum balance between demand management 
investment and deferral of water resource develop
ment and water supply/distribution enhancements.

•  Autonomous Technologies

The NRA is a sponsor of this BSRIA project which 
aims to identify opportunities to conserve resources, 
minimise waste and prevent pollution associated 
with the use of buildings through the application of 
autonomous technologies (independence from 
centralised services).

•  The Hydrological Effects of Demand 
Management on the Environment

To identify the scale and nature of factors affecting 
downstream abstractors and the water environment 
following implementation of measures to manage 
demand within the catchment, and to focus the NRA’s 
water conservation and demand management efforts 
to where they w ill do the most environmental good.

9.1.5 NRA Training Needs

For the NRA to actively pursue a demand 
management strategy it is essential that all its water 
resources staff are fully trained. Areas of particular 
importance are:

•  Leakage Control: To disseminate the key 
messages of ‘Managing Leakage’ which provides 
a framework for the NRA and Water Companies 
to work around and particularly important for 
licence determinations.

•  BABE (Bursts and Background Estimates) 
Software: which incorporates the assumptions 
and methodologies of ‘Managing Leakage.’ A 
very useful tool for NRA staff in assessing the 
sensitivity of different water company leakage 
policies. The DMC will act as a ‘help desk’.

•  Demand Forecasting: To train NRA staff in the 
use of the forecasting methodology that will arise 
from the UKWIR/NRA project (section 4.1).
The DMC will act as a ‘help desk’.

•  General Water Conservation and Demand 
Management Awareness: Demand Management 
has become synonymous with leakage control 
and domestic metering and there is a need to 
make NRA staff more aware of other possible 
options and the role of water conservation and 
demand management in demand forecasting.

9.2 Ways to maintain the momentum

A key to the success of demand management is 
coordination of the activities of the respective parties 
which can influence the process. Possible steps for 
maintaining the momentum of demand management 
could be:

•  publication of responses received on this 
document

•  preparation of a revised conservation and 
demand management strategy, taking into 
account the comments received

•  formation of a National Water Conservation 
Committee as outlined in section 8.3

•  coordination of future initiatives through the 
National Committee
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1 0 .  R e sp o n se s

The NRA would welcome views on all aspects of 
this report. Comments are particularly sought on the 
following:

1. The suggested roles and responsibilities 
(Table 8.2)

2. The value of a National Water Conservation 
Committee, the willingness of organisations to 
participate, the suggested composition and its 
proposed terms of reference (8.2 & 8.3)

3. The NRAs role and programme (9.1).

4. Ways to maintain the momentum (9.2)

Copies of this consultation report have been sent to 
the organisations listed in Appendix C.
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A p p e n d ix  A  -  A s s u m p t io n s  m a d e  in  
C a l c u l a t io n  o f  C o s t s  of  D e m a n d  

M a n a g e m e n t  O p t io n s

As stated in 6.2 all demand management options are
assumed to be introduced in equal incremental and
annual steps over a twenty year period.

1. D o m e st ic  M eterin g

•  Domestic properties metered over 20 year period 
to achieve 95% of all properties metered

•  Actual cost of meter installation = £200.

•  £12/prop/year for meter reading, billing enquiries, 
and replacing meters. This figure includes £40 of 
the initial installation so the capital element is 
£160/property.

•  Where meters are installed average demand is 
reduced by 10%.

•  Where meters are installed supply pipe leakage is 
reduced by 1.5 1/prop/hr (30 1/prop/day).

2 . L eakage  D etection  and  R epair

•  Water Companies with total losses (including 
supply pipe losses) currently less than 6 1/prop/hr 
remain at that level.

•  Water Companies with distribution losses 
currently greater than 6 1/prop/hr achieve that 
level in incremental steps over 20 years.

•  Using the equation of the curve representing the 
cost of leakage control from ‘Managing Leakage’ 
(p.96) Report C to achieve 6 1/prop/hr requires 
increasing annual marginal costs from 4.7 p/mJ 
(Year 1) to 17.0 p/m3 (Year 20) and maintained at 
this level until year 40.

3 . W C  R eplacem en t/ C o n v e r sio n

•  Average volume per flush (England & Wales)
= 9.5 litres

•  Average no. of flushes/household/day = 10.5 
Source: Watcrfacts 1992

•  10% of households have either dual flush or 7.5 
litre flush W C ’s. in the following proportions

pre 1981 90%

dual flush (9/5 litre) 7%

7.5 litre flush 3%

•  For pre 1981 W C’s the volume/flush 
= 9.83 litres.

(assumes that for the 10.5 flushes/day of a dual 
flush, 3 are long (9 litre) and 7.5 are short (5 litre) 
giving average of 6.15 litres/flush).

•  In all of the following three options investigated 
it is assumed that the 90% of W C ’s (average flush 
volume = 9.83 litres) are replaced and the 10% of 
dual flush and 7.5 litre W C’s remain unchanged.

•  20% of households have 2 W C ’s (18% from  
FWR study o f  Domestic Water Use in Scotland 
1991).

•  25% of non-household use is domestic, of which 
43% is W C flushing, the equivalent of 5.052 
million W C’s. It is assumed that uses/day and 
volume/use are the same as their domestic 
equivalents.

Option 1:
Convert pre-1981 W C’s with 7.5 litre flush.
By drilling small hole in siphon. Cost £30/WC

Option 2:
Replace pre-1981 W C’s with 6 litre flush.
Cost £300/WC

Option 3:
Convert pre-1981 W C’s with a 9 litre/5 litre 
dual flush, with average 6.15 litres/flush.
Cost £30/WC

4. U se  o f  ‘grey  w a ter ’ for W C  fl u sh in g . 

Water used for WC flushing:

= Av. volume/ flush (9.5 litres)

x av. no. of flushes/day (10.5 litres) 
x no. of households

if any of the W C replacement/conversion options are 
implemented the potential saving is correspondingly 
reduced.

Capital cost/household = £1,000 (Approximate cost 
of recycling system). Cost of annual maintenance = 
£15/prop/year.

5 . S h o w e r  in sta lla tio n .

•  A bath uses 80 litres of water per use.

•  A shower uses 35 litres of water per use.

•  From Waterfacts 1992 95% of households have 
baths at 0.6 uses/day/household and 25% of 
households have showers at 0.55 uses/day/ 
household.

•  75% of households to have showers installed 
over a twenty year period.

•  Showers would be used totally at the expense of 
baths and at the rate of 0.55/day/household.
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(Education programme would be required which 
is not costed in this assessment).

•  £200 per shower installation.

6 . LO W  VOLUME SHOWER HEADS.

•  Applied to all households as part of installation 
programme (as above) or as retrofit programme.

•  Volume/use of shower reduced by 10%.

•  Cost = £10/shower.

7 . C o n t r o l l e r s  o n  U r in a l s .

•  20% of non-household use is used for urinal 
flushing (Webster 1979).

•  20% of non-households have urinals.

•  Of those, 75% do not have controllers and so 
flush at equal time intervals, day and night, and 
over weekends.

•  Controller reduces consumption by 79%
(DFE booklet, Saving Water).

•  Cost/controller = £200.

8 . E f fic ie n t  W a sh in g  M a c h in e s

•  Washing machine use assumed to be 110 litres/ 
cycle. (Waterfacts 92).

•  Water efficient washing machines now use 80 
litres/cycle and it is stipulated in the water 
byelaws that all new machines must not exceed 
80 litres/cycle.

•  Although ownership levels of 85%, total saving 
is calculated on the basis of every household 
having a washing machine. Households without 
washing machines w ill be using machines at a 
launderette

•  Uses/household/day at 0.75 and a saving of 30 
litres/cycle (110-80)

•  The cost of this option (to the undertaker) is zero

as water efficient washing machines would be 
introduced as householders replace their existing 
machines.

9 . Efh c ie n t  D ish w a sh e r s

•  From published figures a household with a 
dishwasher uses only 7.1 litres/day more than a 
household without one. At 25 litres/use (Which 
Magazine) there is probably little scope for 
efficiency improvements.

10 . C a r  W a sh in g /Ex t e r n a l  U se

•  Currently comprising some 3% of per capita 
demand it is assumed that this will reduce largely 
due to meter installation (and education) and so 
has not been separately evaluated.

11. R e so u r c e  d evelo pm en t  C o sts

•  Resource development costs include treatment 
and distribution costs. Depending on availability 
of water resources a range from £0.75m/Ml/day 
to £1.5m/Ml/day has been assumed, made up as 
follows:

Low resource costs (£0.75m/Ml/day)

£500,000 per Ml/d of capacity, resources and
treatment + £100,000 per Ml/d of bulk transfer 
costs + 25% (corresponding with 20% losses) on 
costs to allow for leakage and operational use.

High resource costs (£1.5m/Ml.day) are simply 
double this cost.

Source: NRA/OFWAT -  and consistent with 
OFWAT periodic review).

12. O pe ra tio n a l  E x pen d itu re  (O P E X )

•  Increased demand (associated with resource 
development) incur additional operational 
expenditure of 10p/m3 (OFWAT periodic review)



A p p e n d ix  B  -  W at e r  C o n s e r v a t io n  
a n d  D e m a n d  M a n a g e m e n t  -  

P r o p o s e d  A c t i o n s

1. F r o m  “ U sin g  W ater W isely” (1 9 9 2 )  R eferen ce

Measures in hand

Develop Code of Practice for long term leakage targets (not yet done) para 5.7 p.13

Pressure on water companies to reduce leakage, from OFWAT, NRA (ongoing). para 5.11 p .14

Liaison with WSA and BSI over European Standards (progress not known). para 9.14 p.23

Environmental statements for WR projects to include assessment of metering 
and leakage reduction (OFWAT, NRA) (not yet done -  NRA to take on). para 0.15 p.26

Publish OFWAT Guidelines on domestic metering extension 
(not yet done -  NRA role?) para 1.19 p.28

Next Steps

"'Maximising water savings by industry and agriculture (Waste Minimisation in hand) para 2.3(i) p.30

“ Discussions (OFWAT/NRA/WSA/WCA) on economic criteria for metering 
and leakage, including environmental benefit (not yet done -  NRA priority. para 2.3(iv) p.30

*Trials of low volume dual flush toilets etc (DoE progressing?) para 2.3(v) p.30

“'Super low flush (< 6 litres) and BREEAM system (DoE progressing?) para 2.3(vi) p.30

^'Guidance to building and estate managers on efficiency water use 
(DMC task to coordinate?) para 2.3(vii)

An assessment of use of untreated water (DMC task to coordinate?) para 2.3 (viii)

" Review Bye-Laws (DoE progressing) para 2.3 (ix)

“ Report on Social impact of water metering 
(needs progressing -  DMC task to coordinate?) para 2.3 (xi)

Measures on which Views are Sought

"'■Re-washering customers’ taps, (no action). para 2.4 (iii) p.30

"‘‘Showers in new houses (no action). para 2.4 (iv)

^Reduction of water usage in toilets, dishwashers, washing machines 
(no action -  DMC to pursue?) para 2.4 (v)

* Better design of hot water systems. para 2.4 (vi)

" Metering for swimming pools and garden hoses. para 2.4 (vii)

“'Urinal control systems. para 2.4 (ix) p.31

•“'Byelaw enforcement. para 2.4 (x)

•^Promoting recycling and re-use. para 2.4 (xii)

" Replacement of water byelaws. para 2.4 (xiii)

"'Promotion measures for water metering. para 2.4 (xiv)

Ongoing Public Education

"'Ongoing public information and education programme; especially schools 
(DMC to take lead?) para 12.5 p.31
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2 .  F r o m  “ D e a lin g  w it h  D r o u g h t ” (1 9 9 3 )

Summary of options. Table 5.3. p.77

*DoE -  replacement of byelaws

-  tighten byelaw specification for appliances

-  water audits, efficient water use in industry

'i'DTI/DoE -  labelling water consumption for appliances.

*DoE/WCo’s -  Education on efficient water use.

DoE/NRA/OFWAT -  methodology for environmental benefits with
leakage/metering economics

N RA -  monitor leakage control programme

-  incentive charges for abstraction 

*OFWAT -  duty to promote water efficiency

-  mandatory leakage targets

-  meter reading cooperation with other utilities.

*Water C o ’s -  duty to encourage efficiency water use

-  enforcement powers for customers waste

-  byelaws compliance checks.

3 .  F r o m  “ W a t e r  f o r  L if e ” (1 9 9 3 )

•’’'Policies to address environmental, economic and social dimensions of sustainability. (1) p.91

Evaluate all options to derive optimum local mix. (2)

*Water C o ’s and OFWAT to have duty to promote efficient use of water. (4)

*Give water companies incentives to save, not sell, water (5)

^Byelaws and retrofit, information and meter meters. (6)

^Companies to consider taking responsibility for customer pipes. (8)

Evaluate re-use (‘grey ’ water) -  priority in Thames Gateway. (9)

More pro-active demand management strategy for NRA (10)

-  incentive abstraction pricing

-  water trading systems

-  water conservation and auditing

-  redistribute abstraction revenue to promote water efficiencies

Planning Guidelines for local planning authorities on water resources. (11)

Change cost recovery legislation for NRA to allow realistic incentive charging. (12)

(NB Significant water saving promotion costs could be charges to 
W R account with Ministerial approval).

Consider ‘trading’ treated effluent for non-portable use. (15)

Investigate tradeable abstraction permits. (16)

" Suitable topics for the proposed National Water Conservation Committee.



A p p e n d ix  C  -  L ist  o f  O r g a n i s a t i o n s  
C o n s u l t e d

W ater I n d u st r y  B o d ies

Board for Education and Training in the 
Water Industry (BETW I)
United Kingdom W ater Industry Research Ltd (U K W IR)
Water Companies Association
Water Com panies o f England And Wales
Water Education Trust
Water Training International
Water Research Centre Evaluation and Testing Centre 
Water Services Association

W ater C o m pan ies

Anglian Water Services
Ardleigh Reservoir Com m ittee
Bournemouth & West Hants W ater Com pany
Bristol W ater Pic
Cam bridge W ater Com pany
Chester W aterworks Com pany
Cholderton & D istrict W ater Com pany
East Surrey W ater Com pany
Essex and Suffolk W ater Com pany
Folkestone & Dover W ater Services Ltd
Hartlepools W ater C om pany
Isle of M an W ater A uthority
Mid Kent Water Com pany
Mid Southern W ater Com pany
North East Water
North Surrey W ater C om pany
North West Water
N orthum brian W ater Ltd
Portsmouth W ater Com pany
Saur UK Ltd
Severn Trent W ater Ltd
South East Water
South Staffs W ater C om pany
South West W ater Services Ltd
Southern W ater Services Ltd
States of G uernsey W ater Board
Sutton D istrict W ater Com pany
Thames W ater Ltd
Tendring H undred W ater Services
The Jersey N ew W aterworks Co Ltd
Three Valleys W ater Services
Welsh Water Pic
Wessex W ater Pic
Wrexham &  East D enbighshire W ater Com pany 
York Water W orks Pic 
Yorkshire W ater Services Ltd

T rade ,  P r o fe ssio n a l  a n d  O t h e r  B o d ies

Acer Environmental
Agricultural and Food Research Council
Agricultural Development and A dvisory Service
Agricultural Society
Agricultural Training Board
Alexander G ibb & Partners
Amalgamated Engineering &  Electrical
Union (EETPU Section)
Angling Foundation (The)
Architects and Surveyors Institute 
Architectural Association 
Association for the Conservation of Energy 
Association of British Cham bers of Comm erce

A ssociation of British  Insurers
Association of B u ild ing Engineers
A ssociation of C C T V  Surveyors
Association of Consultant Architects
A ssociation of C onsu lting Engineers
A ssociation of C onsulting Scientists
Association of D rainage Authorities
Association of F low  Survey Contractors
A ssociation of H igh Pressure W ater Je tting  Contractors
Association of Independent Businesses
Association of M anufacturers of
D omestic Electrical Appliances
Association of Manufacturers o f D omestic Unvented
Supply Systems Equipment
Association of Professional Fire consultants
Binnie and Partners
B iotechnology and Biological Sciences
Research Council (BBSRC)
British Automatic Sprinkler Association 
British Bathroom C ouncil 
British Board of A grem ent 
British Canoe Union 
British C ar Wash Association 
British Coal Corporation
British Combustion Equipment M anufacturers A ssociation
British D rilling Association
British Geological Survey
British H ydrological Society
British Institute of Architectural Technologists
British N on-Ferrous Metals Federation
British O rganic Farmers
British Plastics Federation
British Plumbing F ittings Manufacturers Association
British Society of D owsers
British Standards Institution
British Steel Pic
British Technology G roup
British Trout Association
British Water
British W ater Industries Group 
British W ater Ski Federation 
British W aterways 
BSI
BSI Q uality Assurance
Builders M erchants Federation
Building Contro l Consortium  of Wales
Build ing Employers Confederation
Building Employers Confederation (Welsh Branch)
Building Regulations A dvisory C om m ittee
Building Services Research and Information A ssociation
Bullen Consultants
Central Council of Physical Recreation
Centre for Exploitation of Science and Technology (CEST)
Centre for the Study o f Regulated Industries
Cham ber of Comm erce
Chartered Institute of Arbitrators
Chartered Institute of Purchasing and Supply
Chartered Institution of Building
Chartered Institution of Building Services Engineers
Chartered Institution of Water
and Environmental Management
Chem ical Industries Association
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C IPFA  (C hartered  Institu te of Public 
Finance and A ccountancy)
C la y  Pipe D evelopm ent A ssociation  
C N S  Scientific & Engineering Service 
C o m p any of W ater C onservators 
C oncrete Pipe A ssociation
C onfederation  for the R egistration  of Gas Installers
C onfederation  of B ritish  Industry
C onfederation  of Sh ipbuild ing and Engineering U nions
C onstruction  Industry  C o un cil
C onstruction  Industry Research
and Inform ation A ssociation
C onstruction  Industry T rain ing Board
C onsum ers A ssociation
C onstruction  Europe
C ouncil for the Protection  of R ural England 
C o u n try  L andow ners A ssociation  
C o un trys id e  C om m ission  
D epartm ent of Trade and Industry 
D istrict Surveyors A ssociation  
D uctile Iron Pipe A ssociation  
D ynam co
Eco Environm ental Education Trust
Econom ic D evelopm ent & Environm ental Planning
Electrical E lectronic Telecom m unications
and P lum bing U nion
E lectric ity A ssociation
English N ature
Environm ent C ouncil
Environm ental C hange U n it
Environm ental D ata Services Ltd
Environm ental Resources Ltd
ERP Environm ent
Ew an A ssociates Ltd
Farm ers U nion  o f W ales
Federated U n ion  of M anageria l and Professional O fficers
Federation of C iv il E ngineering Contractors
Federation of M aster B uilders
Federation of Sm all Businesses
F ibre C em ent M anufacturers Association L im ited
F ire Brigade U nion
Flood H azard  Research C entre
Forum  of P rivate Business
Freshw ater B io logical A ssociation
Friends of the Earth
Fusion M eters
G A M B IC A
G reenpeace
G uild  of Incorporated Surveyors 
G uild  of W ater C onservators 
H igh  Perform ance Pipe A ssociation 
H o rticu ltu ra l Trades A ssociation  
H ousebuilders Federation 
H ousebuilders Federation (W elsh Branch)
H ousing  C orpo ration
H ow ard  H um phreys &  Partners Ltd
Industria l W ater S ociety
Inland W aterw ays A m en ity  A dviso ry C ouncil
In land W aterw ays A ssociation
Institutes of A rab le C rops Research
Institu te o f Baths and R ecreation M anagem ent
Institu te of B io lo gy
Institu te of B u ild ing  C ontro l
Institu te of B u ild ing  C o ntro l (Welsh Branch)
Institu te of C o rrosion

Institute of D irectors
Institute of Fisheries Management
Institute of Freshwater Ecology
Institute of H orticulture
Institute of H ousing
Institute of H ydro logy
Institute of Plum bing
Institute of Professional Soil Scientists
Institute of W astes M anagement
Institution of Chem ical Engineers
Institution of A gricultural Engineers
Institution of C iv il Engineers
Institution of Engineering Designers
Institution of Environmental Health Officers (The)
Institution of F ire Engineers
Institution of G as Engineers
Institution of Mechanical Engineers
Institution of M echanical Incorporated Engineers
Institution of Plant Engineers
Institution of Structural Engineers
Institution of W ater Officers
International Association on Water Q uality
International Com m ission on Irrigation
and Drainage -  British Section
International Society for Trenchless Technology
International W ater Supply Association
Local Government Management Board
London Rivers Association
March C onsu lting Group
M eteorological Office
Middlesex U niversity of Business School
National Association of Plum bing, H eating
and Mechanical Services Contractors
National Association of Shopfitters
National Association of W ater Power Users
National Consum ers C ouncil
National C ouncil of Build ing M aterial Producers
National Economic Research Associates
National Environmental Tech. Centre
National Farm ers Union
National Federation of Anglers
National H ousebuild ing Council
National Jo in t Council for the Build ing Industry
National Pow er
National Pow er (Technology and Environment) 
National Resources Institute 
National Society for C lean  A ir 
and Environmental Protection 
National Trust
Natural Environment Research C ouncil
Nuclear E lectric Pic
Otter Conservancy
Pipeline Industries G uild
Plaid C ym ru  (Welsh N ationalist Party)
Plastic Pipe manufacturers Society
Plastic Tanks and C isterns M anufacturers Association
Powergen
Pressure G auge and Dial Therm om eter 
Association of Europe 
Public U tilities Access Forum 
Pure R ivers Society
REDR -  Registered Engineers For D isaster Relief 
Royal Botanic Gardens
Royal Com m ission on Environmental Pollution 
Royal H orticu ltural Society
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Royal Institute of British Architects
Royal Institute of Chartered Surveyors
Royal Institute of Public Health and H ygiene
Royal M eteorological Society
Royal Society for N ature Conservation
Royal Society for the Protection of Birds
Royal Town Planning Institute
Salmon and Trout Association
SCI -  Society of Chem ical Industry
SCI; SCI Water and Environment Group
Scottish Association of D irectors of
Water and Sewerage Services
Sir Frederick Snow & Partners Ltd
Sir W illiam  H alcrow & Partners Ltd
Small Farmers Association
Soap and Detergent Industry Association
Society for Underwater Technology
Society of British Gas Industries
Society of British W ater Industries
Society of Engineers
Society of Fire Safety Engineers
South Wales Institute of Engineers
Southern Consumer Consultant Com m ittee
Southern Science Ltd
Sports Council
Stewarts and Lloyds Plastics
Tecnecon
The Prince of Wales Com m ittee 
The Well D rillers’ Association 
Thomas Telford Ltd 
UK Irrigation Association 
UK Centre for Economic and 
Environmental Development
Union of Construction Allied Trades and Technicians 
Unison
United Kingdom Association of 
Professional Engineers (UKAPE)
U niversity of Salford -  Environmental Institute
Volume Housebuilders Study Group
W Rc
W Rc (Aqualine)
W  S Atkins 
Water Briefing 
W ater Dynamics
W ater Resources Systems Research U nit 
W ater Services International 
W ateraid
W aterheater M anufacturers Association 
Welsh Federation of H ousing Associations 
W ildfowl and Wetlands Trust 
W ildlife Trust
W omen’s Environmental N etw ork 
World of Water 
World W ide Fund for N ature 
W orshipful Com pany of Plumbers

R eg ulato rs

C lyde River Purification Board
Forth River Purification Board
H ighland River Purification Board
North East River Purification Board
Office of Water Services -  Chairm an Custom er Services
Office of Water Services -  Chairm an N orth West (C SC )
Office of Water Services -  Chairm an N orhtum brian (CSC)
Office of Water Services -  Chairm an South West (C SC )

O ffice o f Water Services -  C hairm an Southern (C S C ) 
O ffice of Water Services -  C hairm an Thames (C S C ) 
O ffice o f Water Services -  C hairm an Wessex (C SC ) 
O ffice of Water Services -  C hairm an Yorkshire (C SC ) 
O ffice of Water Services -  C hairm an Central (C SC ) 
O ffice of Water Services -  Chairm an Eastern (C SC ) 
Office of Water Services -  Charges C ontro l 
Office of Water Services -  C onsum er Affairs 
Office of Water Services -  D eputy D irector G eneral 
Office of Water Services -  D irector G eneral 
Office of Water Services -  M edia and Information 
Scottish River Purification Boards Association 
So lw ay River Purification Board 
Tay R iver Purification Board 
Tweed River Purification Board

L o c a l  A u t h o r it y  Bodies

A ssem bly of Welsh Counties
Association of C o u n ty  Councils
Association of D istrict Councils
Association of Local Authorities o f N orthern Ireland
Association of London Authorities
Association of M etropolitan A uthorities
Avon C o un ty  C o un cil
Barking &  Dagenham Borough C ouncil
Barnet Borough C ouncil
Barnsley Borough Council
Bedfordshire C oun ty Council
Berkshire C ounty Council
Bexley Borough C ouncil
B irm ingham  Borough Council
Bolton Borough C ouncil
Borders Regional Council
Bradford Borough Council
Brent Borough C ouncil
Bromley Borough Council
Buckingham shire C o u n ty  Council
Bury Borough C ouncil
Calderdale Borough Council
Cam bridgeshire C o u n ty  Council
Cam den Borough C ouncil
Central Regional C ouncil
Cheshire C oun ty C ouncil
Chief Assistant Ch ief Fire Officers Association
Cleveland C ounty C ouncil
Convocation of Scottish Local A uthorities
Cornw all C oun ty C ouncil
Council o f the Isles of Scilly
Council o f Welsh D istricts
C oun tryside Council fo r Wales
Coventry Borough C ouncil
Croyden Borough C ouncil
C um bria C oun ty C ouncil
D erbyshire C ounty Council
Devon C o u n ty  Council
D istrict P lanning O fficers Society
D oncaster Borough C ouncil
Dorset C o u n ty  Council
D udley Borough C ouncil
Dumfries and G allow ay Regional Council
Durham C o un ty  C ouncil
Ealing Borough Council
East Sussex C ounty C ouncil
Enfield Borough Council
Essex C o u n ty  Council



Fife R egional C ouncil
G ateshead Borough C ouncil
G loucestersh ire C o u n ty  C ouncil
G ram pian  R egional C ouncil
G reenw ich  Borough C o un cil
H ackney  Borough C ouncil
H am m ersm ith  & Fulham  Borough C ouncil
H am psh ire C o u n ty  C ouncil
H arin gey Borough C ouncil
H arro w  Borough C ouncil
H avering Borough C ouncil
H ereford  & W orcester C o u n ty  Council
H ertfordsh ire C o u n ty  C ouncil
H igh land  R egional C ouncil
H illin gd o n  Borough C ouncil
H o un slow  Borough C ouncil
H um berside C o u n ty  C o un cil
Isle of W igh t C o u n ty  C o un cil
Islington  Borough C ouncil
K ensington &  C helsea Borough Council
Kent C o u n ty  C o un cil
K ingston U pon Tham es Borough Council
K irk lees Borough C ouncil
K now sley Borough C o un cil
Lam beth  Borough C ouncil
L ancash ire C o u n ty  C ouncil
Leeds Borough  C ouncil
Leicestersh ire C o u n ty  C ouncil
Lew isham  Borough C o un cil
L inco ln sh ire C o u n ty  C ouncil
L iverpoo l Borough C o un cil
London Boroughs A ssociation
London D istrict Surveyors Association
L oth ian  R egional C ouncil
M anchester Borough C ouncil
M erton  Borough C o un cil
N ationa l A ssociation  of F ire Officers
N ationa l A ssociation  o f Local Councils
N ew castle upon T yne Borough Council
N ew ham  Borough  C ouncil
N orfo lk  C o u n ty  C ouncil
N orth  Tyneside Borough C ouncil
N orth  Y orksh ire C o u n ty  C ouncil
N ortham ptonsh ire C o u n ty  Council
N orthum berland  C o u n ty  C ouncil
N ottingham sh ire C o u n ty  C ouncil
O ldham  Borough C o un cil
O rk n ey  Islands C ouncil
O xfo rdsh ire C o u n ty  C ouncil
R edbridge Borough C ouncil
R ichm ond upon Tham es Borough Council
Rochdale B orough C o un cil
Rotherham  Borough C o un cil
Salford Borough  C ouncil
Sandw ell Borough C ouncil
Sefton Borough C ouncil
Sheffield Borough C ouncil
Shetland Islands C o un cil
Shropsh ire C o u n ty  C o un cil
Soc ie ty  of C h ie f A rch itects o f Local A uthorities
Soc ie ty  of C h ie f B u ild ing  C ontro l O fficers
So lih u ll Borough  C o un cil
Som erset C o u n ty  C o un cil
South Tyneside Borough Council

Southwark Borough Council 
St H elens Borough Council 
Staffordshire C o u n ty  Council 
Stockport Borough Council 
Strathclyde Regional Council 
Suffolk County Council 
Sunderland Borough Council 
Surrey County Council 
Sutton Borough Council 
Tameside Borough Council 
Tayside Regional Council 
Tower Hamlets Borough C ouncil 
Trafford Borough Council 
Wakefield Borough Council 
W alsall Borough Council 
Waltham Forest Borough C ouncil 
Wandsworth Borough C ouncil 
W arwickshire C ounty C ouncil 
West Sussex C o un ty  C ouncil 
Western Isles Islands Council 
Westminster C ity  Borough Council 
W igan  Borough Council 
W iltshire C o un ty  Council 
W irral Borough Council 
Wolverhampton Borough Council

G o v ern m en t  D epartm en ts a n d  
A gencies/P o lit ic a l  P arties

A udit Commission 
Building Research Establishment 
Conservative Party 
Crow n Estate
Department of A griculture N orthern Ireland 
Department of Environment 
Department of Environment (W ater Services) 
Department of Environment (Water Resources 
&  Marine D ivision)
Department of Health
Department of the Environment, N orthern Ireland 
Department of the Environment,
Northern Ireland (W estern)
Department of the Environment,
Northern Ireland (N orthern)
Department of the Environment,
Northern Ireland (Eastern)
Department of the Environment,
Northern Ireland (Southern)
Department of Trade and Industry 
Development Board for Rural Wales 
Drinking W ater Inspectorate 
Ecolabelling Board 
Green Party
Health and Safety Executive
Her M ajesty’s Inspectorate of Pollution
Home O ffice
Housing for Wales
Labour P arty
Liberal D em ocrat Party
Ministry of A griculture, Fisheries and Food
Ministry' o f Defence
NHS Estates
Parliam entary Office o f Science and Technology 
Scottish O ffice, Environment Department 
Treasury
Welsh D evelopm ent A gency 
Welsh O ffice
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A pp e n d ix  D  -  N R A  R e g io n a l  W a t e r  
R e s o u r c e s  S t r a t e g ie s

The following documents are available from the 
NRA regional offices as listed on the inside back 
cover:

‘Regional Water Resources Strategy
-  Severn Trent Region’.
November 1993

‘Future Water Resources in the Thames Region. 
A Strategy for Sustainable Management’.
June 1994.

‘Regional Water Resources Strategy
-  Northumbria and Yorkshire’.
Ju ly  1994.

‘Water Resources in A n g lia -A  Sustainable 
Strategy for Secure Water Supplies and a 
Better Water Environment’.
September 1994.

‘Sustaining our Resources -  The Way Forward’. 
NRA Southern Region, November 1994.

‘Water for Welsh Region -  A Consultation 
Document’.
February 1995.

‘Tomorrow’s W ater-W ater Resources 
Development Strategy’.
NRA South West Region, April 1995.

The North West Region of the NRA is due to publish 
its water resources strategy early in 1996.
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G l o s s a r y  o f  T e r m s

A bstraction 

A bstraction licence 

A bstraction charges 

Active leakage control 

A C O R N  groups

Aquifer

Asset M anagem ent Plan 

A udit Com m ission

BABE

Background leakage

B rundtland Report 

BSRIA

Burst -  Reported 

Burst -  U nreported
I

Byelaws 

C ap ita l costs

CBI

CEST

CLA

C om m unication  pipe

The removal of water from any 
source; cither permanently or 
temporarily.

The authorisation granted by the 
N RA to allow the removal of water 
from a source of supply.

The chargcs payable to the NRA 
under the terms of the abstraction 
licence.

Water Company operating practices 
of detecting leakage from knowledge 
of night flows, pressure etc.

A Classification of Residential 
Neighbourhoods. A property based 
classification often used by water 
companies for extrapolating the 
results of domestic consumption 
monitoring experiments to a 
company wide average.

A porous water bearing underground 
formation of permeable rock, sand or 
gravel capable of holding significant 
quantities of water.

Initiated by OFWAT as part of the 
periodic review of the adjustment 
of w ater company k factors.

A commission that has powers 
to investigate public sector 
organisations to make sure that 
they are efficiently run.

A concept from the National 
Leakage Control Initiative, Bursts 
and Background Estimates.

The background level of leakage is 
due to a large number of small leaks 
deemed to be uneconomic to locate 
and repair.

Report of the 1987 World 
Commission on Environment 
and Development.

Building Services Research and 
Information Association.

A burst on a water main reported to 
the water company by a member of 
the public.

A burst on a water main found by 
active leakage control methods.

The water byelaws exist to prevent 
the waste, undue consumption, 
misuse or contamination of water. 
They are due for review in 1997.

Costs expended on something , 
(e.g. a reservoir) that w ill remain 
permanent fixtures and find 
continuous use on site over a 
long period.

Confederation of British Industry.

Centre for Exploitation of Science 
and Technology.

Country Landowners Association.

The length of service pipe from the 
company owned water main to the 
boundary of the customer’s 
property. Responsibility of the 
water company.

Consumption The sum of customer use and 
plumbing losses.

Consumptive use Use of water that is not returned 
either directly to an aquifer or to a 
river via a sewage works, e.g. garden 
watering.

CPRE Council for the Protection of Rural 
England.

CPRW Campaign for the Protection of 
Rural Wales.

CW PU Central Water Planning Unit.

Demand Forecasting A prediction of demand in the 
future.

Demand Management The management of the total 
quantity of water abstracted from a 
source of supply using measures to 
control waste and consumption.

DMC The NRA’s national Demand 
Management Centre.

DG1 An OFWAT level of service 
indicator that shows the adequacy 
of a company’s water resources 
situation.

DG4 An OFWAT level of service 
indicator that shows the percentage 
of a water company’s population 
that has experienced water use 
restrictions.

Director General The Director General of Water 
Services.

Discharge consent A licence granted by the NRA to 
discharge effluent of specified 
quality and volume.

Distribution costs The costs to a water company of 
managing the water distribution 
system.

Distribution Losses The total water loss from the water 
company distribution system.

DoE Department of the Environment.

Domestic consumption Methods by which water companies 
assess unmeasured per capita 
monitoring consumption for a 
sample of their population.

Drought order A means whereby water companies 
and/or the NRA can apply to the 
Secretary of State for the imposition 
of water restrictions.

DTI Department of Trade and Industry.

Dual flush WC A WC with two flush settings, 
typically 9 litres for the long flush 
and 5 litres for the short flush.

Earth Sum m it The meeting of world leaders at 
Rio in 1992 to discuss global 
environmental problems.

Economic instruments Means of controlling the demand 
for a product by using the price 
mechanism e.g. a volume related 
charge.

Economic level of The level of leakage where the
leakage marginal cost of active leakage 

control equals the marginal cost of 
leaking water.



Environment Agency

Environment Bill 

Flush Controllers 

FoE

G rey w ater

G roundwater

HMIP

Incentive charging

Ju ly  return

K factor 

1/h/d 

1/km/sec 

1/prop/hr 

mVk m/day

MAFF

M anaging Leakage 

M arginal cost 

Median value 

Minimum night flow

Ml

Ml/day

Ml/annum

A non departmental public body 
due to come into being in 19% as 
the amalgamation of NRA, HMIP 
the Waste Regulation Authorities 
and some functions of DoE.

The Bill that gives the Environment 
Agency legal status. The Bill was 
given Royal Assent in Ju ly 1995.

Devices that can be installed on 
urinals to prevent flushing when 
they are not being used.

Friends of the Earth.

Used wash water from baths, 
showers and hand washing.

Water held in aquifers.

Her Majesty’s Inspectorate of 
Pollution.

Uses charges as incentives to 
achieve a particular objective, 
e.g. raising abstraction charges 
to reduce licensed volumes.

An annual return from the 
water companies to the Director 
General of Water Services of key 
performance data.

The amount over and above 
inflation which water companies 
can charge their customers.

Litres per head per day.
(This is a way of expressing 
per capita consumption).

Litres per km of main per second. 
(A way of expressing leakage rates 
in rural areas).

Litres per property per hour.
(A way of expressing leakage 
most suitable to urban areas).

cubic metres per km of distribution 
system per day. A composite 
measure recommended by 
‘Managing Leakage’ and deemed to 
be suitable to urban and rural areas.

The Ministry of Agriculture, 
Fisheries and Food.

The guidance and recommendations 
of the National Leakage Control 
Initiative.

The cost at the ‘margins’ e.g. the 
cost of supplying an additional unit 
of water.

The middle value when a series of 
numbers are placed in ascending 
order.

The minimum flow into a discrete 
distribution area during the night. 
Used by water companies to 
determine the leakage level.

Megalitres or 1 million litres.

Megalitres per day. (one megalitre 
is equal to 1 million litres or 
approximately 220,000 gallons).

Megalitres per annum.

N ational M etering Trials Metering Trials that took place
1988-92 at twelve sites in England 
to determine the costs and benefits 
of widespread domestic metering.

Net present cost The total cost of future expenditure 
discounted to present values.

NFU National Farmers Union.

N LCI National Leakage Control 
Initiative.

non-household An industrial or commercial 
property.

NRA National Rivers Authority.

OFWAT Office of Water Services.

OPCS Office of Population Census 
and Surveys.

pcc Per capita consumption or the 
quantity of water used for normal 
household domestic purposes 
expressed as a volume per person.

Peak demand The highest demand that occurs 
either hourly, daily, weekly, 
monthly or yearly.

Per annum Per year.

POST Report The report entitled ‘Dealing with 
Drought -  Environmental and 
Technical Aspects of Water 
Shortages’ published by the 
Parliamentary Office of Science 
and Technology in 1993.

Precautionary Principle Where significant environmental 
damage may occur, but knowledge 
on the matter is incomplete, 
decisions made and measures 
implemented should err on the 
side of caution.

Pressure Reduction Reducing the pressure of water in 
the distribution system.

PWS Public Water Supply.

Recycling Use of water again within the 
premises where it was first taken.

Report 26 Standing Technical Committee 
Report 26 ‘Leakage Control Policy 
and Practice’ published by the DoE 
and the National Water Council in 
1980.

Resource development The costs associated with
costs developing a new water resource.

Re-use The use of treated wastewater for 
beneficial purposes.

RSPB Royal Society for the Protection of 
Birds.

Selective metering Household metering in selective 
areas.

SEPA Scottish Environment Protection 
Agency.

Service pipe The communication pipe plus the 
supply pipe.

Strategic Business Plan An alternative title to Asset 
Management Plan 2 (AMP2).

Supply pipe The length of service pipe from the 
boundary of the property to the 
curtilage of the property for which 
the householder is responsible.
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Supported source

Surface w ater

Sustainab le
Development/
susta in ab ility

Tariff

Total Losses

T reatm ent costs

UKW IR

W aste

W aste m in im isation

W astew ater 

W ater C onservation

W ater Delivered 

W ater O rder

W CA

W SA

W RB

Welsh Office

W Rc

Yield

A water resource that is artificially 
augmented to maintain an 
environmentally acceptable river/ 
groundwater level/flow.

Water which flows or is stored on 
the ground surface.

Development that meets the 
needs of the present without 
compromising the ability of 
future generations to meet their 
own needs.

A charging rate.

The sum total of the loss of water 
from water company distribution 
systems, customer supply pipes 
and general domestic leakage.

The costs associated with the 
treatment of water.

United Kingdom Water Industry 
Research Limited.

Can mean either wasted water 
(i.e. leakage) or a by-product from 
industrial processes that needs to 
be disposed of (as in waste 
minimisation).

The reduction of waste by the 
adoption of more efficient and 
cleaner technologies.

Water that has been ‘used’ by 
households and industry.

Actions to improve the efficiency 
of the storage, conveyance, 
distribution, or use of water, 
exclusive of dams, reservoirs 
or wells.

Water delivered to the customer at 
the limit of the Water Company’s 
responsibility. (Water Delivered 
includes supply pipe losses).

A means whereby a Regional 
Council in Scotland acquires water 
rights from the Secretary of State 
for Scotland.

Water Companies Association.

W ater Services Association.

Water Resources Board

The Office of the Secretary of State 
for Wales.

Water Research Centre.

The reliable rate at which water can 
be drawn from a resource.

£M M illion pounds sterling.
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Rivers House 
Waterside Drive 
Aztec West 
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Kings Meadow House 
Kings Meadow Road 
Reading RGl 8DQ 
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Rivers House/Plas-yr-Afon 
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Tel: 01222 770088 
Fax: 01222 798555

The NRA is committed to the principles o f  
stewardship and sustainability. In addition to 
pursuing its statutory responsibilities as Guardians 
o f  the Water Environment, the NRA will aim to 
establish and demonstrate wise environmental 
practice throughout all its functions.
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