
SUSTAINING OUR RESOURCES 
THE WAY FOR W ARD

t  *

0  K

E n v i r o n m e n t  A g e n c y

Information Services Unit

Please return or renew this item by the due date

D u e  D a t e

NRA
National Rivers Authority

Guardians of 
__  the Water Environment

W a t e r  R e s o u r c e s  S t r a t e g y  

N R A  S o u t h e r n  R e g i o n  

N o v e m b e r  1 9 9 4



C O N T E N T S

Executive Su m m ary ........................ 2 Industrial D em an d ..............................., . 14

In tro d u ction ....................................... 2 Present Resource Balance ................ 14

Responses to Consultation ......... 3 Options for Meeting Future Need .. . 15

Developments since Future Resource B a la n ce ................... 18
“Sustaining O ur Resources” ___ ____4

N R A  Resource
N R A  National Water Development S tra teg y ..................... . 19
Resources S tra teg y .......................... ____5

Achieving T ran sfers.......................... . ??
O ther National Developments . . ____6

Conclusions ........................................ ??
Regional Developments since
“Sustaining O ur Resources” . . . . 7 The Way Ahead ................................. 23

Protecting Existing Resources . . . 9 A ppendices........................................... 24

Protecting the Environment . . . . 10 N RA A ddresses................................. 30

Forecasting Demand ..................... 12 31

Agricultural D em an d ..................... . . . 14 Glossary of Terms ............................. 31

E n v ir o n m e n t  A g e n c y

NATIONAL LIBRARY & 
IN FO R M A TIO N  SERVICE

SOUTHERN REGION

G uildbourne House, Chatsworth Road, 
W orthing, West Sussex BN 1 1 1LD

©  N ational Rivers A uthority  (1994)

F irst published (N ovem ber 1994)

A ll rights reserved. N o  parts o f this 
publication may be reproduced, stored in a 
retrieval system  or otherw ise transm itted, in 
any form  or by  any means, electronic, 
m echanical, photocopying, recording or 
otherw ise w ithout the prior perm ission of 
the N ational Rivers Authority.

T h e docum ent was designed by G SB  
A ssociates and printed by D unnsprint on 
H ighland Velvet T C F .

Tables
1 Low Flow Schemes 

Submitted to O FW A T ............7
2 Typical components of long 

term average recharge ............10
3 Assumptions for each Demand 

S c e n a r io ...................................... 12
4 Public Water Supply 

L ic e n c e s .......................................15
5 Current Domestic

Metering L e v e ls ........................16
6 Regional Resources 2021 . . . .  18

Figures
1 Water Abstraction

by Use 1992 ..................................2
2 Water Companies in 

Southern Region ........................3
3 Simplified Groundwater 

Vulnerability ............................... 9
4 River Flow P ro tectio n ............10

5 Groundwater Management
by Resource Area ................... 11

6 Catchment Management
P la n s ............................................. 11

7 N R A  Southern Region 
Demand Scenarios................... 13

8 Components of Demand
a) (1992/93)...............................  14
b) (2021 - Low Scenario) . . .  14

9 Current Resource Balance . . .  15
10 Regional Water Resources

Balance: 2021
(a) Low demand

forecast scenario .............. 17
(b) High demand

forecast scenario.............. 18
11 Low Scenario Resources

Strategy, Main Featu res..........20
12 Comparison of Demands

and Resources 1992 - 2021 . . 21

ENVIRONMENT AGENCY

0 4 5 5 4 8



|fl &J\ H o £  o _

E X E C U T I V E  S U M M A R Y
This strategy document reflects 
comments received following the 1992 
publication of “Sustaining Our 
Resources” and incorporates policy and 
methodologies from the NRA’s National 
Water Resources Strategy published 
in March 1994. It also takes into 
account some information prepared for 
the Director General of Water Services 
Periodic Review of companies’ Strategic 
Business Plans, as well as specific work 
completed in NRA Southern Region.

It is clear that existing resources need 
only relatively small scale enhancement 
in order to satisfy projected demands for 
the next 27 years, provided existing 
sources are protected, leakage is reduced 
and surplus supplies are transferred to 
areas in deficit. Many of the small scale 
enhancements consist of source 
renovation and rehabilitation not 
requiring any increase in licences by the 
NRA. Higher rates of growth in 
demand, as represented by the NRA’s 
“high” scenario, can be accommodated 
with the development of one, or perhaps 
two, major new resource schemes and 
appropriate transfers between areas of 
surplus and deficit.

Demand management and transfers of 
supplies both play a crucial role in the 
strategy. As well as reduced leakage, the 
N RA will look for metering to be 
extended, particularly in areas where 
seasonal peak demands are a problem, 
and will require the economics of 
metering to be fully investigated before 
any decision is taken to develop new 
resources. The monitoring of leakage 
and demands generally, will be essential 
to establish the success of demand 
management measures are, and in 
determining the extent of increased 
growth in demand.

In this region, which has relatively 
fragmented supply areas, transfers of 
supplies are a particularly important 
feature. The mechanism for OFW AT to 
determine bulk supplies between 
companies is available under the 
Competition and Service (Utilities) Act

1992, but has yet to be invoked by any 
company. It has been suggested that the 
NRA’s powers of licence revocation 
under the Water Resources Act 1991 
might also be utilised to achieve 
transfers.

While the N RA believes the “low” 
demand scenario to be the most likely 
outcome for the Southern Region, it 
recognises the need to investigate the 
environmental, water resource and cost 
implications of at least some of the 
possible major new resource schemes so 
that a decision can be reached on a 
preferred option should demand 
increase more rapidly.

Achievement of an acceptable method of 
transfers is also essential if the 
alternative and almost certainly more 
costly option of new resource 
development is to be avoided.

I N T R O D U C T I O N
In October 1992 the National Rivers 
Authority Southern Region published a 
consultation document “Sustaining Our 
Resources” which dealt with the future 
direction of water resources for this part 
of the South East. This looked at the 
possible need for new water resource 
schemes over the next 30 years and 
identified a number of key issues on 
which responses were invited. These 
included:-

• Demand Management

• Regional Self-sufficiency

• Low Flow Catchments

• Education in water use and efficiency

Many comments were received and 
these have been taken into account in 
the production of this strategy 
document, which also draws on some 
important developments during the last 
two years.

In March 1994 the N RA  published its 
National Water Resources Strategy

document ‘Water -  Nature’s Precious 
Resource’. This sets out elements o f an 
environmentally sustainable water 
resources strategy for England and 
Wales with demand management as one 
of the major influences.

Both ‘Sustaining O ur Resources’ and 
‘Nature’s Precious Resource’ 
concentrated on public water supplies as 
the largest, most vital and potentially the 
greatest growth area for abstractive 
water use. This strategy document 
deliberately continues the emphasis on 
public water supply issues, but brings 
the regional overview of the national 
strategy to a more local level, in 
particular by applying national demand 
scenarios to individual water company 
areas, in order to examine the future 
resource balance at the supply area level.

The NRA’s Catchment Management 
Plans provide the means o f identifying 
the issues and facilitating the solutions 
for requirements for other uses such as 
industrial and agricultural abstractions 
in consultation with individuals and 
organisations at local level.

A further major development has been 
the Periodic Review of water 
company Strategic Business Plans by the 
Office of Water Services (OFW AT).
This determines the limits o f company 
price rises and hence expenditure over 
the next 10 years on water quality issues, 
resource developments and 
environmental improvements such as the 
low flow rivers within the Region.

F i g . l  Wat er  Abst r act i on by  Use 1 9 9 2  
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F i g . 2 Wa t e r  C o mp a n i e s  in t he S o u t h e r n  R e g i o n

Finally, work has been continuing on 
the effects of domestic metering, 
improved leakage control and the 
potential for savings within industry.

R E S P O N S E S  T O  
C O N S U L T A T I O N
“Sustaining O ur Resources” was widely 
circulated to all those with interest in the 
water environment, including water 
com panies, the Department of the 
Environm ent, County, D istrict and 
Parish Councils, English Nature, 
Council for the Protection of Rural 
England, Royal Society for the 
Protection o f Birds, Friends of the Earth 
and interested members o f the public.

M ore than 60 responses were received 
relating to the seven key issues on which 
opinions were sought:-

• D em and M anagem ent

There was wide support for the 
immediate implementation of demand 
management measures although the 
m ajority of respondents were also 
concerned about the cost to the 
consum er o f water metering and 
possible social implications for large 
households with low incomes.

Some replies, including those of the 
water companies, expressed concern that

the N R A  should not place too much 
reliance on demand management.
Several of the water companies pointed 
out that metering was still to be proven 
as an effective tool for demand 
management. Effectiveness may require 
very high tariffs being set.

The National Metering Trials results 
have now been published and the 
conclusions are summarised on page 6. 
Overall a significant effect on average 
and peak demand has been 
demonstrated. There is also the benefit 
o f assisting in identifying leakage, 
especially from consumer supply pipes. 
The N R A  recognises the potential 
implications for large households and 
believes this is an issue for Central 
Government.

The water companies also believe that 
leakage targets should be based on 
economic assessments. Fiowever other 
respondents want leakage reduced below
6 1/prop/hr regardless of cost.

Southern Water Services now have an 
overall leakage target o f 6 l/prop/hr 
by 1996 but are trying to achieve lower 
levels. Folkestone and Dover also has a 
target o f 6 l/prop/hr. The NRA fully 
supports these targets and would like to 
see all companies adopt targets o f 6 
l/prop/hr or lower.

The N RA recognises the importance o f 
Demand Management in achieving a 
satsifactory balance between abstraction 
and the environment, and has 
established a National Centre for 
Demand Management, based in 
Southern Region.

• Regional self sufficiency

The NRA proposed a policy of 
developing resources indigenous to the 
region so far as possible, before calling 
on long distance transfers.

Responses on this issue were divided. 
The majority were in favour of regional 
self sufficiency. However, those who 
could be affected by proposed 
developments such as Broad Oak 
reservoir supported inter-regional 
transfer schemes, desalination or a 
national grid, in preference to self 
sufficiency.

It is the view o f the N R A  that the 
Southern Region can remain self 
sufficient beyond the planning period. 
This was the view put forward in 
“Sustaining Our Resources ” and has 
since been supported by the conclusions 
o f the N R A  National Water Resources 
Strategy. However i f  it becomes 
apparent that the Region cannot remain 
self sufficient options such as a national 
water grid or desalination will have to 
be considered.
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• Levels of Service for 
Public Water Supply

The response to the issue of level of 
service was relatively small. Most 
recommended that the existing level of 
service should be maintained.

• Balance between abstraction 
and the environment

This issue generated a large and varied 
response.

Some suggested that a fundamental 
conflict exists between the N RA ’s duty 
to conserve water resources and the 
NRA’s duty to allow for the reasonable 
needs of abstractors. These should not 
be at the expense of the environment.

The N RA has developed and refined a 
range o f key resource development 
policies and concepts. Foremost amongst 
these are the policies o f sustainable 
development and the precautionary 
principle to protect the environment.

There was also concern that reducing 
abstractions in some catchments could 
place additional stress on other areas. 
This emphasises the need for adequate 
environmental impact assessments 
before allowing increased abstraction in 
river catchments and for integrated 
planning at the catchment and inter 
catchment level.

The NR A  policy on environmental 
assessments and the method to be 
employed is outlined on page 29.

Several respondents proposed that the 
N RA should be directed to review 
all abstractions periodically in order to 
monitor their effects on the aquatic 
environment.

• Funding Alleviation Works in 
low flow catchments

There was a relatively low response to 
the issue of who should pay for 
alleviation works. Most of the 
respondents believed that there should 
be a wider spread of cost than at the 
local level. Popular proposals included 
an environmental tax, or that the 
abstractor should pay.

Applications were made to OFWAT to 
allow funding o f low flow schemes as 
part o f water company expenditure over 
the next 10 years. The outcome and the 
way forward is set out on page 7.

• Re-use of water

The issue was widely supported but 
reservations exist about possible impacts 
on water quality, the aquatic 
environment and public health.

In future the N R A  will look to less 
marine disposal and greater inland 
treatment o f effluent, with the 
possibility o f re-use through downstream 
abstraction near the tidal limit. There 
are already plans for significant reuse

within the Southern Region. Examples 
include Richborough, Eastleigh, 
Ramsgate and Heme Bay. Only limited 
potential exists for further reuse 
however due to the concentration o f the 
population around the coast.

•  Education

The issue of raising public awareness to 
using water wisely generated a large and 
positive response. The NRA is regarded 
by some respondents as an independent 
body which is well placed to give 
impartial advice on the best methods of 
saving water.

It was also suggested that an advisory 
body on efficient water use for industry

and statutory planning organisations 
should be set up.

The NRA will continue to develop its 
role in education to improve public  
awareness o f important issues. The 
N R A ’s National Demand Management 
Centre will play a leading part in this 
role.

D E V E L O P M E N T S  S I N C E
" S u s t a i n i n g  O u r  R e s o u r c e s "

In carrying out its duties under the 
Water Resources Act 1991, the N R A  has 
considered the concept of sustainable 
development described in the 1987 
Report of the World Commission on

Environment and Development. This has 
implications both for new resource 
developments and in some cases for 
existing problems. This means carrying 
forward the impetus in a number of 
activities already started and described in 
the regional consultative document and 
the national strategy. The most important 
of these for Southern Region N RA  are:-

• promotion of demand management 
and water conservation;

• protection of existing water resources 
in terms of quantity and quality;

• assessment of the environmental 
effects of new schemes that may be 
required to meet demand over the 
next 30 years.
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Since “Sustaining O ur Resources” was 
published in 1992 there have been 
im portant developments and 
publications relating to water resources 
and the issues raised above. These 
include the N R A  National Water 
Resources Strategy, the Periodic Review 
by O FW A T, further research on leakage, 
the effects of metering, and water saving 
initiatives within industry.

N R A  N A T I O N A L  W A T E R  
R E S O U R C E S  S T R A T E G Y
“W ater -  N ature’s Precious Resource” 
was published in March 1994 with the 
overall aim of producing an 
environm entally sustainable water 
resource development strategy for 
England and Wales.

P o l i c y  F r a m e w o r k

W ithin this strategy the N R A  has 
developed and refined a range of key 
policies and concepts which are essential 
to an environmentally sustainable water 
resources strategy.

Forem ost among these are:

• Sustainable Development -  
T he N R A 's main concern is for 
environmental sustainability. This 
implies that there should be 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.

• Dem and Management -  The 
management of the total quantity of 
water taken from sources o f supply 
using measures to control waste and 
consumption.

From  these concepts come the following 
key messages:

• there is a strong possibility that 
demands can be managed to avoid the 
need for large scale water resource 
developments over the next 20 years 
or so;

• the NRA must take a proactive role 
in promoting water use efficiency in 
industry, commerce, agriculture and 
the home;

• environmental considerations will be 
crucial -  where in doubt a 
precautionary approach should be 
adopted;

• the attitude of companies to 
involvement in strategic transfer 
schemes with other companies as 
opposed to being in control of their 
own resources is an important factor;

• the Southern Region can remain self 
sufficient over the planning period 
under all the demand forecast 
scenarios given the adequacy of the 
local schemes which could be 
developed.

S p e c i f i c  P o l i c i e s
From the overall policy framework
comes a range of more specific policy
initiatives, notably:

• requiring water companies to achieve 
economic levels of leakage and 
metering before new abstraction 
licences are granted for strategic 
developments;

• promoting water efficiency in 
industry, commerce, agriculture and 
use in the home;

• where possible, redistribution of 
water resources, rather than the 
development of new sources;

• protecting and improving the quality 
of water resources;

• securing operational safeguards 
where necessary to protect or 
improve the environment where new 
schemes involve reservoir storage,

river regulation, augmentation or 
transfer between rivers;

• seeking to ensure that abstractors 
develop sufficient resources to meet 
their reasonable needs without 
frequent drought order applications, 
which, if granted would adversely 
impact on the aquatic environment;

• favouring schemes which:

-  allow augmentation of river flows 
at times of drought or provide 
benefit to low flow rivers;

-  make use of under -  utilised water 
resources, rather than 
development of new resources, 
including reallocation between 
companies using transfer schemes;

-  have net environmental benefits 
such as the provision o f  releases 
which improve the water 
environment;

-  avoid piecemeal development, 
except where it is relatively small 
to meet local demand;

-  benefit all classes of abstractor;

-  make use of development 
opportunities within the local 
catchment in preference to inter 
basin transfers where the overall 
impact and costs are judged to 
be similar;

-  are economically efficient;

-  return treated effluent of a high 
standard at or near the nearest 
point of abstraction or at a site 
which will augment other stressed 
resources;

-  avoid unacceptable effects on 
recognised wetlands.

N o t i o n a l  S t r a t e g y  C o n c l u s i o n s

The Southern Region is shown to be self 
sufficient under a range of future public 
water supply demand scenarios, given 
the acceptability of future developments 
within the region. This position of self 
sufficiency maintains the view of earlier
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water resource planning initiatives, 
beginning with the Water Resources 
Board’s ‘Water Resources in South East 
England’ of 1968, and continued in 
'Sustaining Our Resources’.

O T H E R  N A T I O N A L  
D E V E L O P M E N T S
T h e  P e r i o d i c  R e v i e w :  

W a t e r  C o m p a n y  S t r a t e g i c  

B u s i n e s s  P l a n s

In July 1994, the Director General of 
Water Services set revised price limits to 
take effect from 1 April 1995 for the 
next 10 years. The maximum prices 
water companies can charge are based 
on a formula of inflation (the Retail 
Price Index) plus a price factor K.

The review embraces the entire financial 
framework of the companies and is the 
means by which companies can recover 
costs of meeting new environmental 
obligations. These include alleviating 
low flow problems, meeting EC  bathing 
standards and the urban wastewater 
directives already, or likely to be, placed 
on them in the next few years. 
Companies need to be able to finance 
the carrying out of their functions and 
price limits set will have a direct 
influence on water company investment. 
This includes the extent to which 
environmental improvements can be 
made as well as other issues such as 
domestic metering.

In publishing “Paying for Growth” the 
Director General had already put 
forward a method for assessing the 
relative balance of new investment in 
resource development and demand 
management. This stated that “the long 
term cost to consumers should be 
minimised, and should take account of 
benefits to be achieved by postponing 
expensive capital schemes”. Growth was 
expected to be self financing through 
increased sales. The main aspects of the 
review of relevance to Water Resources 
were demand forecasts, resource 
development plans and low flow 
catchments. In setting the price factor K,

costs for selective metering have been 
allowed by the Director General in
some cases.

N a t i o n a l  M e t e r i n g  T r i a l s

The National Metering Trials Working 
Group produced their final report in 
1993.

The Metering Trials project began in 
1989, and was set up to provide 
information on the costs and benefits of 
widespread domestic metering.

• Effect on demand

The Trials concluded that on average, 
domestic metering reduces consumption 
by 11 %  although figures vary from a 
slight increase to a reduction of 17% 
when matched with a similar control 
zone.

The results from the largest of the trial 
areas, the Isle of Wight, suggests that 
there has been a 21%  saving in per 
capita consumption due to metering. 
Distribution input fell by 22%  (9 Ml/d) 
from 1988/89 (pre-metering) to 1991/92. 
It is estimated that leakage control and 
metering each induced a reduction of 
around 10% in the pre metering 
distribution input of 43 Ml/d.

The reduction in peak demand is more 
marked. Typically a 30%  reduction 
was recorded in peak month, week, day 
and hour demand. However this 
was only evident in years with hot, dry 
summers, the reduction in wet summer 
years being typically 15%.

It is recognised that there are still doubts 
within the industry over the reliability 
of the trial results and the long term 
effects of metering on demand. There is 
a need for continued detailed 
monitoring of consumption as metering 
proceeds.

• Cost and Customer 
Acceptability

The “Social Impact of Water Metering 
Study” (OFW AT 1992) surveyed nearly 
6500 households in the 12 study areas 
and concluded:

• 91% of people had no difficulty in 
being able to afford their metered 
water bills;

• 71% thought that it was reasonable 
to meter water;

• 59% of households had attempted to 
reduce their use of water;

• 31% thought that they paid less than 
they would have done under the 
rateable value; 19% thought they 
paid about the same; 36%  thought 
they paid more, the remainder were 
unsure.

There is a small proportion of people for 
whom metering may have brought 
financial problems. These include large 
families living in relatively small houses 
with low rateable value and people with 
health problems who need above 
average use of water. The N RA  
recognises the possible social 
implications of domestic metering which 
need to be addressed by the government.

N a t i o n a l  L e a k a g e  I n i t i a t i v e s  

b y  t h e  W a t e r  I n d u s t r y

Water companies in England and Wales 
have undertaken a major research 
programme into the causes and solutions 
to water losses. Known as the National 
Leakage Control Initiative, it has now 
produced an industry code of practice in 
Autumn 1994 entitled “Managing 
Leakage”. This builds on work 
contained in the 1980 report “Leakage 
Control Policy and Practice” and is 
expected to establish methods by which 
the economic level of leakage control in 
any supply area can be determined. This 
initiative has already led to a better 
understanding of where leaks occur and 
has indicated that as much as 75%  of 
losses arise in and around the service 
pipes linking consumers to distribution 
systems.

I n i t i a t i v e s  w i t h i n  I n d u s t r y

Several studies have been undertaken 
recently to assess the potential for waste 
minimisation, including the use of water. 
Two examples, the Aire and Calder



Study and the Catalyst Study relate 
more to heavy industry which is not so 
com m onplace within the Southern 
Region. H ow ever they do serve to 
dem onstrate that large potential exists to 
make financial and environmental 
savings by many non domestic users of 
water.

A i r e  &  C a l d e r  S t u d y ,  Y o r k s h i r e

T h e Aire and Calder Waste 
M inim isation project was set up in 
M arch 1992 as the first major 
dem onstration within the U K  of the 
potential within industry for waste 
m inim isation and recycling. The project 
involved 11 industries with sponsorship 
and cooperation from The B O C  
Foundation, the N R A , Her M ajesty’s 
Inspectorate of Pollution and Yorkshire 
Water.

Annual savings related to water 
efficiency achieved are £185,000 p.a. (9%  
o f overall savings) with potential for a 
further £475,000 p.a. (22%  of potential 
total savings). Total savings for the 
p ro ject amount to £2 million p.a. with 
potential for a further £2 million p.a.

N H S  A u d i t

T h e National Health Service spent 
£52 million on water and effluent 
charges in 1992/93. The Audit 
Com m ission has investigated the use of 
water at 300 hospitals and identified 
immediate savings of £15 million p.a. 
T he savings arise from better practices 
and waste reduction.

D uring the study, a single leak of 
120 Ml/annum was discovered which 
had been present for 15 years, costing 
£1.5 million at today’s prices.

C a t a l y s t  P r o j e c t

The Catalyst project has been the largest 
waste minimisation project in the U K  
involving 14 companies from a wide 
range of industries in the Mersey Basin. 
It resulted in savings in demand for 
water of 1900 Ml and 1800 Ml in 
polluted discharges over the 16 month 
project period.

R E G I O N A L  
D E V E L O P M E N T S  S I N C E
" S u s t a i n i n g  O u r  R e s o u r c e s "

Work has continued regionally on 
applying national policies such as the 
groundwater protection policy and 
integrated catchment management 
planning, developing solutions to 
problems identified in “Sustaining Our 
Resources”, resource protection and 
resource management procedures and a 
major addition to the region's water 
resources.

A l l e v i a t i o n  o f  L o w  F l o w s  ( A L F )

The N R A  submitted five schemes from 
Southern Region to O FW A T for 
consideration under the AM P 2 process.

The schemes are listed in Table 1. Apart 
from the Darent, already approved by 
the Department of the Environment in
1993, O FW A T did not accept that 
sufficient justification had been made to 
include these schemes as new obligations 
on companies.

For those schemes not so far accepted 
by OFW AT, the N R A , D oE and 
O FW A T have agreed a process whereby 
cost justified schemes can be 
implemented by the Company and 
the costs recovered at the next 
Periodic Review.
The N R A 's general approach to 
unapproved A LF schemes is to:

• carry out full technical investigations 
with water companies;

• demonstrate cost justification using 
Treasury “Green Book” (Economic 
Appraisal in Central Government: A 
Technical Guide for Government 
Departments);

• encourage companies to progress cost 
justified schemes and recover the 
costs at the next periodic review. 
Companies have however indicated 
that they are unlikely to progress 
schemes or investigations that have 
not been cost justified and approved 
by OFWAT;

• consider licence revocation where 
cost justified schemes are not 
progressed by water companies. 
Compensation could be payable by 
the N RA. However the NRA would 
prefer to agree downward licence 
variations on a voluntary basis;

• where appropriate and finance is 
available, consider progressing the 
scheme as part of the NRA's own 
programme.

D a r e n t

In December 1992 the NRA and 
Thames Water Utilities reached 
agreement on a joint plan for alleviating 
the low flow problems in this catchment 
which are generally recognised to be the 
most severe in the country.

Thames Water undertook to cease 
abstracting at two sources, Brasted and 
Sundridge, and to limit abstraction at 
four other chalk sources to 70%  of the

T a b l e  1 :  L o w  F l o w  S c h e m e s  s u b m i t t e d  t o  O F W A T

River Compony Support by NRA Agreement by OFWAT

Darent Thames Water Full Yes

Darent South East Water Full No

Wallop Southern Water Full No

Hamble Portsmouth Water Full No

Little Stour Southern Water/Mid Kent Conditional No

Dour Folkestone and Dover Conditional No
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rate authorised in licences. This reduced 
reliance on the Darent sources requires 
water company investment elsewhere in 
trunk mains to bring surface water from 
further west into the area supplied from 
the Darent. Thames Water will also be 
pursuing a policy of leakage reduction 
to cut down the overall demand on 
sources.

The N RA for its part has secured 
approval from the Department of the 
Environment for a £1 million 
programme of bankside augmentation 
wells to boost flows depleted through 
bed losses, and also for a comprehensive 
monitoring programme to assess the 
recovery in groundwater levels and river 
flows resulting from Thames Water’s 
reduced abstractions. The first trial 
augmentations are planned for late 1995 
and further tests will be carried out 
during 1996. Depending on the outcome

Drilling an observation borehole in the 
Darent catchment.

of these augmentation trials, a decision 
will be reached on the need for a 
pipeline to bring additional water from 
Northfleet where supplies may be 
available from the chalk in and around 
B C I’s quarries.

This programme involves complex 
monitoring and groundwater modelling 
and is being conducted in co-operation 
with and supported by the local river 
preservation society.

S i g n i f i c a n t  L o c a l  

R e s o u r c e  D e v e l o p m e n t s  

Y a l d i n g  S c h e m e

In 1992 the N RA granted a variation to 
the licence for the Medway Scheme.
This authorised additional abstraction 
from a new surface water intake on the 
River Medway at Yalding to fill Bewl 
Water reservoir and allows increased 
quantities to be taken from Bewl Water 
and from the existing Medway intake at 
Springfield. When it comes into 
operation in 1995, this development will 
increase the reliable yield of the scheme 
by 29 Ml/d, and will enable Southern 
Water Services and Mid Kent Water to 
supply increased demand in the Medway 
Towns, Maidstone and the rural area to 
the south of Paddock Wood. The 
scheme will also provide benefits to 
flows in the River Medway by requiring 
the water company to augment river 
flows from the reservoir over and above 
the rate needed for abstraction at 
Springfield.

By increasing the yield of Bewl 
reservoir, it also provides a strategic 
resource that can be made available 
more widely outside the Medway area 
of Southern Water and the immediate 
supply areas of Mid Kent Water. This 
could include parts of South East 
Water’s area. The latter would depend 
on appropriate agreements being 
negotiated between the companies.

Southern Water has announced plans to 
link Bewl Water to its Sussex East 
supply area by 1996 to meet the 
immediate shortfall in resources.

T e s t w o o d  L a k e s

Work is now underway to prepare the 
site for the extraction of gravel over the 
next few years. This will create a 
bankside reservoir of about 2000 Ml 
capacity for the temporary storage of 
flows from the River Test near Totton, 
Hampshire. The storage primarily acts 
as an operational facility and security 
against river water quality problems and 
pollution incidents. The scheme will 
enable the existing abstraction licence to 
be better utilised.

There is no increase in licenced 
abstraction.

D a r w e l l  R e s e r v o i r

In 1991 Southern Water Services and 
South East Water submitted a joint 
application for a licence to increase 
abstractions from Darwell by 
constructing a new higher embankment 
downstream below the existing dam to 
enlarge the reservoir. However the 
National Rivers Authority considered 
the need for this development was not 
proven and therefore in 1994 formally 
refused the joint application.

I n v e s t i g a t i o n s  

C h i c h e s t e r  G r o u n d w a t e r  

I n v e s t i g a t i o n

The 1988-1992 drought renewed 
pressure on the N RA  to investigate 
the long standing problem of low water 
levels at Swanbourne Lake, Arundel 
during periods of dry weather, and at 
the same time to allow the potential of 
the surrounding chalk aquifer to be 
realised as far as possible without 
causing environmental degradation.
Main elements of this investigation have 
been:-

• drilling of observation boreholes and 
extensive pumping tests carried out 
jointly by NRA and Southern Water 
during Summer 1993 on several 
existing and possible future public 
supply sources to the west of 
Arundel;



• development of a com puter
groundwater model by N R A  for use 
in simulating the response o f the 
aquifer to pumping under various 
climatic and operating conditions.

The results of the modelling are being 
discussed with Southern Water Services 
and Portsm outh Water Com pany who 
both own sources in the area and also 
have outstanding applications for new 
sources.

H a m p s h i r e  S a l m o n  P r o j e c t

The purpose of the salmon project is to 
assess the impact of existing and possible 
future abstractions on the salmon and 
sea trout populations in the Rivers Test 
and Itchen. The tidal limits o f these 
rivers are the points at which the N R A  
would want to see any future 
abstractions sited, if they should be 
required. The project constitutes an 
essential com ponent of the 
environmental impact assessment of the 
potential schemes on the ecology of 
these rivers.

P R O T E C T I N G  
E X I S T I N G  R E S O U R C E S

G r o u n d w a t e r  P r o t e c t i o n  P o l i c y

The N RA  has published the national 
“Policy and Practice for the Protection 
of Groundwater” covering the following 
key areas:

• control of groundwater abstractions;

• physical disturbance of aquifers and 
groundwater flow;

• waste disposal to land;

• contaminated land;

• disposal of slurries and sludges to 
land;

• discharges to underground strata;

• diffuse pollution;

• additional threats to groundwater 
quality.

Source protection zones are being 
developed to protect major sources,

determined by source catchment areas 
and the travel time of potential 
pollutants.

The policy statements and related maps 
and zones, although not of a statutory 
status, allow the NRA to use its powers 
in a consistent and uniform manner and 
provide guidance to planning 
authorities, land users and developers. 
This is particularly important where 
major transport routes are planned 
across aquifers.

For its implementation the policy partly 
relies on a series of vulnerability and 
protection zone maps which are 
currently being developed. Figure 3 
shows the status of the aquifers across 
the region in relation to groundwater 
vulnerability.

P r o t e c t i o n  o f  R i v e r  F l o w s

The NRA has a duty, when determining 
abstraction and impounding licences 
under the Water Resources Act 1991, to 
protect existing downstream interests

F i g . 3 S i m p l i f i e d  G r o u n d w a t e r  V u l n e r a b i l i t y  &  P u b l i c  W a t e r  S u p p l y  f r o m  G r o u n d w a t e r

•  Public W a te r S u p p ly  Source 

M a jo r A q u ife r  

M in o r A q u ife r  

N o n  A q u ife r
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(existing abstractions, other lawful uses, 
fisheries, land drainage, navigation, 
public health, water-related 
environment). This is achieved by 
setting prescribed flow conditions on 
licences, specifying the flow at which 
abstractions must cease to ensure their 
operations do not jeopardise 
downstream interests and the 
environment.

Setting such prescribed flows is based on 
environmental impact studies and the 
application, where necessary, of 
computer models. These may include 
such techniques as PH ABSIM  (Physical 
HABitat SIMulation), which aim to 
assess the instream flow requirements of 
different species.

Figure 4 shows key locations where 
prescribed flows are set and 
incorporated in abstraction licences.

P R O T E C T I N G  T H E  
E N V I R O N M E N T
The NRA has developed a number of 
policies for application nationally and 
regionally, aimed at protecting the water 
environment now and in the future. 
Major issues in each catchment are being 
identified through catchment 
management plans due to be completed 
by 1997, and the N RA will require the 
environmental impacts of all new 
developments affecting the water 
environment to be rigorously 
investigated.

G r o u n d w a t e r  
M a n a g e m e n t  P o l i c y

In many parts of the Region, available 
groundwater supplies are fully licensed. 
However some of these licences are not 
necessarily fully utilised and there is 
some scope for operational increases.

The N RA  and its predecessors have 
warned that the scope for new 
groundwater development is limited but 
applications continue to be received for 
boreholes in both major and minor 
aquifers.

It is essential that rivers and wetlands are 
protected from permanent damage. The 
NRA therefore must balance very 
carefully the reasonable requirements of 
water companies, industry, agriculture 
and private abstractors against the need 
to protect the environment. This has led 
to the development of a number of 
policies aimed at conserving water 
resources and safeguarding the 
environment.

The NRA is satisfied with its existing 
powers to enable abstraction licences to 
be amended and withdrawn where their 
use is in conflict with the statutory 
requirement for conservation.

In 1991 the NRA Southern Region 
introduced a policy of presumption 
against further increases in abstraction 
for consumptive purposes from most of 
the chalk aquifers throughout the 
region. In areas where resources are 
under stress, the Authority may seek to

secure downwards variation of existing 
licences.

In 1993 this policy was extended in the 
Kent area to the Lower Greensand 
which comprises the Folkestone Sands 
and Hythe Beds, and the Hastings Beds. 
The Kent policy also included proposal 
for four Water Resource Management 
Schemes (WTIMS). Agreements for these 
schemes have yet to be developed with 
water companies under the statutory 
powers of the Water Resources Act, 
1991.

Policies for other aquifers in the region 
will be developed as necessary to 
safeguard the environment and to enable 
the NRA to best manage groundwater 
resources. The current status of policy is 
shown in Figure 5.

When assessing the availability of 
groundwater to meet abstraction 
proposals the N RA must consider how 
much of the resource is needed to meet 
river base flows and environmental 
requirements. Such needs will vary from 
catchment to catchment depending on 
interactions of rainfall, surface water 
hydrology and groundwater, together 
with water quality and ecological 
characteristics. In Southern Region, such 
base flow requirements (as a percentage 
of long-term average flow) vary from 
about 50%  for chalk catchments to 
around 5% for clay catchments. It is 
regional policy to have regard to such 
requirements when assessing the 
sustainability of abstraction proposals. 
The typical components of long term 
average recharge for a developed chalk 
aquifer are shown in Table 2.F i g . 4 R i v e r  F l o w  P r o t e c t i o n

O -  Prescribed or Minimum Residual Flow 

j - n x  River Reach Protected 

O  Compensation Flow 

Augmented Flow

T a b l e  2 :

T y p i c a l  C o m p o n e n t s  o f  

L o n g  T e r m  A v e r a g e  R e c h a r g e

Unreliable component 
of recharge: 30%

River and environmental 
requirement: 50%

Abstraction: 20%
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F i g . 5 G r o u n d w a t e r  M a n a g e m e n t  b y  R e s o u r c e  A r e a

Proposed Water Resource Management Scheme Areas

‘ Presumption Against" when considering licence applications 
to increase consumptive groundwater abstraction

C a t c h m e n t  M a n a g e m e n t  P l a n s

In order to manage the water 
environm ent effectively the N R A  has 
adopted a policy o f management at 
catchm ent level. By bringing together 
issues and problems an overall 
development and management policy 
can be prepared.

The plans which are non statutory 
provide a reference for N R A  functions, 
planning authorities, developers and 
individuals.

Figure 6 shows the catchm ents with 
existing plans and the timescale for the 
implementation o f future plans.

C a t c h m e n t  M a n a g e m e n t  P l a n s

C a t c h m e n t  M a n a g e m e n t  

P l a n s  I s s u e s

The catchment plans already developed 
in the Southern Region have given rise 
to the following policies:

• Itchen: River flows will be 
maintained by operating a 
presumption against licensing further 
consumptive abstraction except at the 
tidal limit where there is potential for 
a new abstraction of 70-90 Ml/d, 
subject to prescribed flow conditions 
protecting salmon migration.

R other (East Sussex): New
groundwater abstractions will be 
licensed within the limits imposed by 
the NRA Kent Groundwater Policy.

Test: Consumptive abstraction from 
the chalk aquifer and from the upper 
reaches of the catchment will be 
positively discouraged. Any new 
development of water resources 
should be from the lower reaches.

Medway: New consumptive 
abstractions will be restricted to the 
winter period, backed by sufficient 
storage to support summer demand.

C O M P L E T I O N

□ 1 9 9 3 / 9 4

1 9 9 4 / 9 5

1 9 9 5 / 9 6

1 9 9 6 / 9 7

n



E n v i r o n m e n t a l  I m p a c t  
A s s e s s m e n t s

The N RA has a duty, when carrying out 
its own works or when authorising 
proposals submitted to it, to consider 
the environmental impact of such 
developments. In particular, the Water 
Resources Act 1991 requires that the 
Authority exercises its powers to further 
the conservation and the enhancement 
of the environment. In accordance with 
this, where it can be shown that there is 
a need for new resources, the impact of 
alternative options in relation to:

• Landscape/General Character
• Terrestrial Ecology
• Water Quality
• Agricultural Land
• Fisheries
• Archaeology and Cultural Heritage
• Aquatic Ecology
• Recreation, Amenity and Navigation

must be assessed in detail to decide on 
the most appropriate option. Although 
the EC Directive on Environmental 
Assessment (85/337/EEC) does not 
apply to all water resources 
developments, the NRA has decided to 
follow the principles laid down in the 
Directive for all water resource 
developments to be licensed under the 
Water Resources Act 1991, where such 
assessments are considered necessary. 
Such studies include monitoring of the 
environment and the predictive 
modelling of likely impacts and form an 
essential part of the N RA's decision­
making process. It is in the interests of 
all concerned (developers as well as 
existing users of the environment and 
the N RA) that these are carried out 
carefully, using the best available 
methods, in order to safeguard the 
environment. Normally the N RA will 
expect developers to carry out the 
necessary studies, but will work with 
them to ensure that all relevant aspects 
are covered.

Priority attention must be given to sites 
of national and international importance 
(SPA, RAM SAR, SSSIs). Statutory 
Water Quality Objectives and the

N RA 's Groundwater Protection Policy 
are of particular importance in this 
respect.

More detail is given in Appendix IV.

F O R E C A S T I N G  D E M A N D

M e t h o d o l o g y

The method employed for demand 
forecasting follows the N R A  national 
methodology used in “Water -  Nature's 
Precious Resource”. Scenarios for high

and low demand are derived from 
different combinations of demand 
management options and broad based 
assumptions about future growth in 
demand. These demand scenarios set the 
range of future consumption 
between upper and lower limits and 
therefore indicate an envelope of likely 
future demand.

The national strategy also included a 
medium scenario which differed 
significantly from the low only in 
respect of the extent to which demand 
management measures are applied. In

T a b l e  3 :  A s s u m p t i o n s  f o r  E a c h  D e m a n d  S c e n a r i o

Assumptions for each scenario

Assumptions High Low Broad Area 
of effect

1. Growth of per capita consumption (pcc) by compound 
annual rate of 1% . Per capita figures are constrained 
to a maximum of 189 1/h/d. Existing per capita 
consumption from Control Area monitors for 1992.

2. Growth of per capita consumption by compound 
annual percentage rates derived from Binnie & 
Herrington, (1992). Per capita figures are constrained 
to a maximum of 180 l/h/d. Existing per capita 
consumption from Control Area monitors for 1992.

■

■

Per Capita
Consumption
Grow th

3. Growth in metered and unmetered non-household 
consumption by compound annual rate of 0 .75% .

4. N o growth in metered and unmetered non-household 
consumption above existing levels.

■

■
Commercial
Growth

5. N o increase in the proportion of domestic metered 
properties subject to metering above 1991 levels. 
Existing metered properties pcc not reduced by 
10% . Assumed leakage reductions of 1.5 l/prop/hr 
to account for decreased supply pipe leakage (spl) in 
existing metered properties.

6. 30%  of domestic properties will have meters by 
2006 leading to a 10% reduction in per capita 
consumption and a reduction in total treated water 
losses of 1.5 l/prop/hr to account for reduced spl 
in metered properties.

■

■
Metering

7. Leakage levels per property held at 1992 levels to 
simulate the effect o f no improvements being made 
to rcduce leakage levels.

8. Leakage targets achieved effecting a reduction in total 
treated water losses at the rate o f 1 1/prop/hr/yr to the 
level o f 6 l/prop/hr.

■

■
Leakage
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this Region, where resources come 
under stress and stringent demand 
management measures are considered 
appropriate before new resources are 
developed, the low scenario will be the 
starting point for planning these new 
developments. However the 
im plications of demand following the 
high scenario are also considered.

T he demand management options and 
growth assumptions which are 
com bined to produce the demand 
scenarios are identified in Table 3. The 
scenarios which are built up using these 
assumptions are:

• High -  the growth in demand 
assuming relatively high rates of 
growth in domestic and non domestic 
consum ption and no increase in 
dom estic metering or reduction from 
current leakage levels.

• Low -  the growth in demand 
assuming moderate growth in 
dom estic consumption, no increase in 
non domestic consumption, moderate 
domestic metering with 30%

penetration and reduced leakage 
to 6 1/prop/hr.

The N R A  believes that the levels of 
both metering and leakage in the low 
scenario are conservative and would not 
necessarily be adequate in areas where 
resources are under stress and major 
new developments are contemplated.

The base data and the population 
projections used in the demand 
scenarios use the 1994 Water Company 
Periodic Review returns with 1992/3 as 
the base year for forecasting.

N R A ’s own estimates of unmeasured per 
capita consumption have been used 
in place of company estimates. NRA per 
capita consumption estimates use data 
from some 60 domestic monitoring areas 
within the N R A  Southern Region.

F u t u r e  T r e n d s  a n d  C o m p a r i s o n  

w i t h  o t h e r  S c e n a r i o s

The National Strategy published 
demand scenarios for England and 
Wales produced on a consistent basis for

the first time since the Water Resources 
Board in 1973. As part of the Periodic 
Review process the water companies 
have also had to produce demand 
forecasts using common guidelines 
although with differing assumptions.

In assessing forecasts made by the water 
companies, the N RA will consider 
factors such as environmental costs and 
the economics of leakage control, 
metering and other relevant factors.

It is understood that in their Strategic 
Business Plans most companies within 
Southern Region have leakage targets of
6 l/prop/hr or less, in line with the low 
scenario.

Regionally the water company forecasts 
are close to the low scenario as shown in 
Figure 7.

The graph shows that previous trends 
overestimated future requirements 
to a large extent. The Water Resources 
Board 1966 forecasts put demand at 
2200 ML/d in 2001, 900 Ml/d higher 
than the current maximum projection.

F i g . 7  N R A  S o u t h e r n  R e g i o n  D e m a n d  S c e n a r i o s

Actual —  NRALow —  -  NRAH^h —  —  W aterCom pany —  -  ARB 1 9M
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F i g . 8 a
C o m p o n e n t s  o f  W a t e r  D e m a n d  1 9 9 2 / 3

Domestic Metered 
3%

F i g . 8 b
C o m p o n e n t s  o f  W a t e r  D e m a n d  2 0 2 1  
( l o w s c e n a r i o )

The NRA believes that the low scenario 
is likely to be the course which demands 
in the Southern Region will follow 
because:

• it incorporates demand management 
measures which are considered the 
minimum necessary in areas where 
resources are under stress. The 
absence of any improvement in 
demand management as forecast 
under the high scenario is not 
considered an acceptable option.

• all indications are that industrial 
demand is unlikely to grow at the 
rates forecast in the high scenario. 
This is referred to later.

• it agrees reasonably well with 
company forecasts at a regional level.

Figure 8a shows the present breakdown 
of components of demand and 
demonstrates the large amounts of water 
currently wasted through leakage (25% ). 
Non domestic demand accounts for a 
further 25%  while domestic demand 
accounts for nearly 50%  of demand.

Figure 8b shows the situation in 2021 
forecast by the low scenario. Leakage 
falls to 17% and non domestic demand

remains fairly static. Domestic demand 
will account for nearly 60%  with the 
metered component rising from 3%  to 
18%.

Demand forecasts and the future 
resource balance produced for each 
company are included as Appendix I 
and III.

P e a k  D e m a n d  S c e n a r i o s

Peak demands have an important 
influence on the need for, and timing of 
new resource developments, especially 
in areas heavily dependent on 
groundwater. Approximately 76% of 
public water supply in the Southern 
Region is from groundwater.

Peak demands have been forecast using a 
peak week factor derived from a 1 in 10 
dry year event. This is considered to be 
the highest peak required for planning 
purposes. Standards of service allow for 
suppression of peaks by measures such 
as hosepipe bans and drought orders in
1 in every 10 years. It is assumed that 
domestic metering reduces peak 
demands by 30% (National Metering 
Trials).

A G R I C U L T U R A L  D E M A N D
Agricultural demand is currently 
licensed at 26500 Ml/a although actual 
abstracted quantities are some 30% of 
this. The majority of the demand is for 
spray irrigation.

An NRA Research and Development 
report on future demand for irrigation 
water predicts modest increases in 
demand of 1.7% per annum from 1996 
to 2001 and 1% per annum from'2001 to 
2021. However actual usage may be 
constrained by restrictions on water 
availability. Growth will also be 
affected by agricultural policy and by 
technical, market and other factors. The 
NRA expects most of the increase to be 
met by direct abstraction, as now, and 
will apply the same considerations to 
any application for new or varied

licences as for other uses. Potential 
abstractors are usually required to 
provide storage facilities in order to 
make the best use of available resources, 
because of few opportunities for new 
direct abstractions in summer.

I N D U S T R I A L  D E M A N D
Over the last 10 years or so the national 
trend has been broadly declining 
demand. The reasons for this decline are 
varied, but significant effects can be 
attributed to a general fall in industrial 
production, plant closures and the shift 
away from primary industries which 
were major water users. Increased 
recycling and efficiency is also a 
probable cause and some initiatives of 
this type have already been mentioned.

In order to obtain an indication of the 
likely direction of future demand, the 
Confederation of British Industry 
commissioned a demand survey in 1992 
on behalf of the N R A  of industrial users 
across key sectors of the economy in 
England and Wales which included 
demands met from direct abstraction 
and the public mains.

O f the companies surveyed almost 65%  
indicated that demand for water in their 
sector would remain static or decrease in 
the planning period due to the reasons 
given above. Those who suggested a 
decrease estimated that it would be in 
the order of 10% or more.

P R E S E N T  
R E S O U R C E  B A L A N C E
The current level of resources available 
in a 1 in 50 year drought, the return 
period used for planning purposes, is 
1470 Ml/d on average and 1720 Ml/d for 
peak resources. This allows 2.5%  for 
outage. (Outage is an allowance for the 
loss of public water supply source yields 
due to planned or un-planned 
maintenance and the permanent or 
temporary loss of minor supplies due to 
pollution.)

14



T a b l e  4 :  P u b l i c  W a t e r  S u p p l y  L i c e n c e s

Water Company Licensed Abstraction Yield Water 
into Supply 

1992/93 
Ml/d

Annual
M l/d

Daily
M l/d

Average
M l/d

Peak
Ml/d

Southern Water 1033 1386 817 947 623

South East 234 316 179 231 156

Portsmouth 365 449 256 283 192

Mid Kent 237 342 171 204 153

Folkestone & 
Dover

101 117 49 56 53

Total 1970 2610 1472 1721 1177

(2.5%  allowance made for outage on yields)

Com paring the available resources with 
1992/93 levels o f demand shows there is 
a regional surplus o f some 330 Ml/d at 
present or a margin of 25%  above 
current demand. The peak resource 
surplus is 200 Ml/d over demands of 
1520 Ml/d equating to 13% .

The current resources balance and 
distribution is shown in Figure 9. The 
predominance of resources in Southern 
Water Services Hampshire zone, Kent 
Medway zone and the Portsmouth 
Water Com pany area is apparent.

Table 4 compares licence quantities, 
yields and quantities abstracted in 1993.

O P T I O N S  F O R  
M E E T I N G  F U T U R E  N E E D
Future demand can be met in several 
ways. The priorities which accord with 
the fundamental duties of the NRA to 
conserve, redistribute, augment and 
ensure the proper use of water resources 
mean that the best use should be made 
of existing resources before any new 
ones are developed. The options are 
consequently listed in a broad order of 
priority.

D e m a n d  M a n a g e m e n t

Demand management can be achieved 
through:

• leakage control

• metering

• conservation

• education

L e a k a g e  C o n t r o l

Leakage is the loss of water through 
burst pipes, dripping taps and losses of 
water through other fittings. A 
significant amount occurs on consumers 
premises, as well as from distribution 
systems.

Currently some 300 Ml/d are lost 
through leakage in the Southern Region. 
This equates to around 9 1/prop/hr. By 
reducing leakage to the 6 1/prop/hr 
target set out in the low scenario, this 
would save around 105 Ml/d by 1996 
and 135 Ml/d by 2021.

Reducing leakage to 4.5 1/prop/hr would 
save a further 25 Ml/d in 1996 and 60 
Ml/d by 2C21.

Leakage targets will be adopted by 
reference to economic analysis 
developed by the water industry and the

F i g . 9 C u r r e n t  R e s o u r c e  B a l a n c e  f o r  W a t e r  C o m p a n i e s

Thames W
,Div. Thonet

Wessex W

Bourr 
West H

. Sussex Oiv. East

Ml/d

Surplus

Deficit
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economic and environmental costs of 
other options. The N RA believes that
4.5 l/prop/hr could be an economic 
target for some companies in the region.

Losses are not solely the problem of the 
water companies. Perhaps a third of 
losses occur on the supply pipes which 
are within the customer boundary and 
hence are their responsibility. A 
continuous leak from a quarter inch hole 
running for three months wastes nearly 
4500 cubic metres. The installation of 
domestic meters can assist in the 
detection of these supply pipe losses. 
Benefits in loss reduction also accrue if 
meter installation takes place as part of a 
wider mains replacement programme.

resources are under stress, which 
includes parts of the south east of 
England. Indeed Folkestone and Dover 
have introduced a policy of compulsory 
metering.

The effect of metering was examined in 
the national strategy study. The low 
scenario assumed that some 30%  of 
domestic properties would be metered 
by the year 2006. The effect of this 
would be to reduce average demand by 
35 Ml/d and peak demand by 110 Ml/d 
within the Southern Region by 2021.

A metering target of 90%  of properties 
would reduce average demand by a 
further 78 Ml/d by 2021 and peak 
demand by 250 Ml/d.

“In general measures to reduce demand 
for water, including recycling and re-use 
schemes, should be incorporated into 
development wherever practicable, 
particularly in areas where [water] 
resources are short.”

Conservation of water can be achieved 
by industry and agriculture as well as 
the public. Industry can save water by 
recycling and reducing waste by 
elementary management practises as 
shown in the case of the Aire and Calder 
project where a 20%  reduction was 
achieved. This was also shown by the 
N H S audit of hospital water supply 
management.

T a b l e  5 :  C u r r e n t  D o m e s t i c  M e t e r i n g  L e v e l s

Folkestone and Dover 2.7%

Mid Kent 2.7%

Portsmouth 0.1%

South East Water 3.3%

Southern Water Services 9.8%

M e t e r i n g

Domestic metering at the property 
boundary has two benefits:

• indirect leakage detection, especially 
on customer supply pipes

• direct reduction in consumption

The installation of meters at the 
boundary of the property means that if 
losses are occurring, the customer will 
be aware of the problem and has the 
incentive to repair any leaks.

Currently as a regional average only 6%  
of domestic properties are metered. This 
breaks down as shown in Table 5.

The Southern Water Services figure is 
higher due to over 90%  of properties in 
the Isle of Wight being metered as part 
of the National Metering Trials.

The NRA supports the selective use of 
domestic metering in areas where

Selective metering is supported by 
OFWAT: “There is a good economic 
case for selective metering of existing 
properties in certain places where there 
is a shortage of supply.” This support is 
reflected in the metering costs allowed 
in recent setting o f the “k ” factors for 
some companies.

The Secretary of State for the 
Environment has commented: “In areas 
where there is a shortage of supply the 
benefits of metering, including the 
environmental benefits of reduced 
abstraction, may outweigh the cost of 
developing new resources and can 
therefore be beneficial to customers.”

The effects of metering will continue to 
be monitored to assess the effect on per 
capita consumption and peak demand.

C o n s e r v a t i o n  a n d  R e c y c l i n g

The D oE South East Regional Planning 
Guidance document (RPG 9) states:

Agriculture can save water by such 
measures as irrigating crops in the 
evening when less will be lost through 
evaporation.

E d u c a t i o n

Education can play an important role in 
preventing water being wasted. By 
making the public aware of ways to 
prevent wastage: by reporting leaks and 
more water-efficient gardening.

The use of sprinklers and hosepipes can 
consume up to 1000 litres per hour. 
Council for the Protection of Rural 
England has launched a water efficient 
gardening campaign supported by the 
N RA  promoting such measures as 
recycling household “grey” water such 
as bath water. Collecting rainwater is 
another simple measure.
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Water Companies in the region have 
also produced literature on efficient 
household and garden water use.

The N R A  is considering development of 
water conservation education 
programmes on a national basis.

T r a n s f e r s  o f  E x i s t i n g  R e s o u r c e s  

b y  B u l k  S u p p l y

The N R A  is strongly in favour of 
transfers of water by bulk supply within 
the Southern Region to reallocate 
resources both within and between 
companies. Transfers allow the most 
efficient use of existing resources 
w ithout the need for additional 
abstractions to be authorised. In the 
Southern Region, resources are most 
plentiful in the west and decline towards 
the east as shown previously in Figure 9.

The D o E  South East Regional O ffice 
docum ent R P G 9 states:

“W ithin the South East Region there are 
considerable local variations in the 
adequacy of water supply. The rate of 
development across the Region should 
take into account the ability o f the 
infrastructure to meet demands 
for water. However, the ability o f the 
existing infrastructure to meet the 
demands should not be regarded as a

long term constraint, since the necessary 
infrastructure (including, if need be, 
inter-regional transfers) can be provided, 
given a sufficient lead-time and plans 
should be based on such provision being 
made.”

Full utilisation of existing regional 
resources requires supplies and bulk 
transfers to be shared between water 
companies to a greater extent than at 
present. This implies that agreements 
can be reached between companies, or 
failing that an agreement is arrived at 
following the intervention of the 
Director General of Water Services, who 
under Section 44 of the Competition 
and Service (Utilities) Act 1992 is 
empowered to make an order for the 
giving and taking of bulk supplies. The 
N RA believes that most alternatives are 
likely to be both more expensive to 
consumers at large and environmentally 
more damaging.

As previously stated, it is the view o f the 
N RA  that the Southern Region can 
remain self sufficient throughout the 
planning period and the option of 
transfers from outside the Region is 
therefore excluded.

R e s o u r c e  D e v e l o p m e n t

Resource developments can take several 
forms:

• Direct groundwater abstraction:
the Southern Region is currently 
heavily dependent on groundwater 
resources. As stated earlier, there is 
now a presumption against further 
consumptive use abstractions in 
many resource areas. The potential 
for further direct groundwater 
abstraction is therefore severely 
limited and is rigorously checked on 
a case by case basis.

• Direct river abstraction: direct river 
abstraction is preferred from near the 
tidal limit as this will reduce the 
effect on river flows. Combination 
with bankside storage allows daily 
and weekly fluctuations in flow and 
river quality to be managed more 
effectively.

• Reservoirs: the potential for large 
new reservoirs in the region is limited 
due to the geology and topography. 
There is however potential for 
increasing the capacity of existing 
reservoirs such as Darwell and 
construction of new reservoirs such 
as Broad O ak and Havant Thicket. 
However the substantial 
environmental impacts and costs of 
reservoirs means that this option is 
unlikely to be considered appropriate 
until other alternatives have been 
completed.
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• Groundwater augmentation:
augmentation is a method of 
increasing river flows whilst at the 
same time allowing abstraction from 
the groundwater. An example of this 
would be abstraction from boreholes 
in the upper catchment which 
discharge to the river and are then 
abstracted downstream. This has the 
advantage of maintaining and even 
enhancing river flows.

E f f l u e n t  Reus e
There is only limited potential for new 
effluent reuse within the Southern 
Region. This is due to the concentration 
of much of the population on the coastal 
fringe and hence most sewage treatment 
takes place by definition at the lower 
end of the catchment. The cost and 
possible water quality problems 
effectively rule out this option.

However there have been a number of 
good examples where forward planning 
has led to significant effluent reuse, for 
example in the replacement of the 
Ramsgate and Herne Bay sea outfalls by 
sewage treatment works discharging to 
the tidal River Stour for reabstraction 
for public water supply, spray irrigation 
and cooling purposes.

F U T U R E  
R E S O U R C E  B A L A N C E
The future resource/demand balances in 
the year 2021 within the demand 
envelope are illustrated in Figure 10,
(a) and (b).

In making an assessment of the future 
resource balance allowances have been 
made for environmental improvements 
due to low flow schemes.

The worst case has been assumed that 
available yields in low flow catchments 
are reduced by the following average 
amounts:

Darent (SEW) 1.5 Ml/d (licence 
reduction greater)

T a b l e  6 :  R e g i o n a l  R e s o u r c e s  2 0 2 1

Little Stour 
Dour 
Hamble 
Wallop Brook

no net reduction 
no net reduction 
no net reduction 

4.4 Ml/d (relocation)

These reductions in low flow 
catchments would be offset by less 
damaging abstractions elsewhere. There 
is also a reduction of 23 Ml/d planned 
for Thames Water Utilities sources in 
the Darent, to be offset by measures to 
be taken outside Southern Region.

The Yalding scheme will become 
operational in 1995.

A limited number of other additional 
local resource developments put forward 
in Strategic Business Plans have also 
been included in the future yield 
assessment (Table 6).

Resource Balance Averoge Mi/d Peak Ml/d

Present 1472 1721

Development of Local Schemes 
set out in Appendix IV +61.8 +87.3

Yalding scheme 29 29

Environmental Improvements -5 .9 -8 .4

Esso Commitment -18.2 -18 .2

Available Resource 2021 1538.7 1810.7
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Finally, an allowance of 18.2 Ml/d has 
also been made for future Southern 
W ater Services commitments to Esso at 
Fawley from the Hampshire zone.

T he full list of local resource 
developments is in Appendix II. It 
should be noted that this list is 
provisional and not yet agreed by the 
water companies and some other 
schemes will be subject to further 
investigation by the N R A  and the water 
companies.

U nder the low scenario there is a 
regional surplus of 267 Ml/d in 2021. 
H ow ever the distribution of the 
resources is varied with large surpluses 
in the west, especially the Hampshire 
zone and Portsmouth company area. 
T he Mid Kent company area and the 
M edway zone also have large surpluses 
due to the Medway scheme. Folkestone 
and Dover, South East and the Thanet, 
Sussex East and Sussex West zones all 
require additional supplies.

T he deficits are much greater under the 
high scenario with a regional deficit of 
49 Ml/d. O nly the Portsm outh Water 
Com pany and Southern Water 
Ham pshire, Isle of Wight, Medway and 
Thanet zones remain in surplus in 2021.

T he future resource balance clearly 
shows the impact of demand 
management measures in the low 
scenario combined with more realistic 
growth rates. Under the low scenario 
the problems are of reallocation of 
resources by transfers. O nly  under the 
high scenario are significant new local 
resource developments required.

N R A  R E S O U R C E  
D E V E L O P M E N T  
S T R A T E G Y
Previous sections have examined how 
public water supply demand is likely to 
grow and how the solution should lie in 
transferring resources from areas of 
surplus to areas of deficit, as well as 
implementing demand management 
measures.

The emphasis from now on is very 
much on conserving, protecting and 
making the best use of the resources 
already available rather than developing 
major new schemes.

The N RA  Southern Region water 
resources strategy therefore follows 
similar lines to those proposed in 
“Sustaining O ur Resources” but with 
the reduced rates of growth now 
envisaged, the requirement for new 
schemes is correspondingly smaller.

The N R A  expects measures to reduce 
leakage, conserve supplies and 
redistribute available resources to be the 
first priority under any future scenario. 
The extent to which other developments 
are required will depend on the success 
of these measures and on the extent to 
which underlying demand increases.

For Southern Region the implications of 
the demand envelope already described 
are:

L o w  S c e n a r i o  ( 1 )

The low scenario assumes:

• leakage reduced to 6 l/prop/hr

• 30%  domestic metering penetration

• development of small local resource 
schemes as outlined in Appendix II

The resulting resource balance is shown 
for company zones in Appendix III.

The areas where the N R A  would expect 
to see domestic meters installed are 
those areas under stress, particularly 
where there are the greatest peak 
demand problems. This would be in 
parts of South East, Mid Kent and 
Folkestone and Dover company areas 
and Southern Water Services Thanet, 
Sussex West and Sussex Coast zones.
The economic level of metering in these 
areas has yet to be defined.

This scenario would result in a large 
overall regional resource surplus. 
However this would need to be 
transfered between companies and zones 
in order to eliminate deficits.

• Meeting Average Demand

The transfers required to meet

AVERAGE demands, and maximum 
average day quantities by the end of 
the planning period, (shown in 

Figure 11) are:

• Within Company Areas
To Sussex East
Up to 15 Ml/d from Kent Medway 
(Bewl Water) via a Bewl-Rother link. 
Initial requirement 1996.

• Inter Company Transfers
To Folkestone and Dover 
Up to 9 Ml/d from the Southern 
Water Ringwould, Martin Gorse and 
Martin Mill group of sources. Initial 
requirement 1996.

To South East Water 
Transfers from the Mid Kent/ 
Southern Water Medway scheme at 
Bewl Water providing up to 15 Ml/d. 
Initial requirement 2016.
Alternatively from Weir Wood 
reservoir with the shortfall to Sussex 
West made up from Hardham.

• Meeting Peak Demand
Meeting PEAK demand requires 
additional transfers; the size of these 
can be significantly reduced through 
metering. Based on the 30%  
metering assumed in the low scenario 
the peak transfers would be:

• Within Company Areas
To Thanet
From Medway, up to 20 Ml/d to 
compensate for transfers to 
Folkestone and Dover from Thanet. 
Initial requirement 1996.

To Sussex West
From River Itchen, up to 10 Ml/d. 
Initial requirement 2011. This could 
be reduced if Hardham could be 
developed beyond an output of 
65 Ml/d (Stage I).

To Sussex Coast
From River Itchen via Sussex West, 
up to 5 Ml/d. Initial requirement at 
end of planning horizon.

• Inter Company Transfers
To Folkestone and Dover 
Up to 5 Ml/d from Thanet sources. 
Initial requirement at end of planning 
horizon.



Q )  Low Scenario (required) Scheme

Increased Use of Existing Sources /  Links 

New Sources /  Links

Reference Number (details in text)

Q J  Ringwould, Martin Gorse, Martin Mill

[2] Medway Scheme Transfers

[3] Hardham (stage 1)

[ 4 1 Medway Scheme resource reallocation

5] SWS Kent Medway to Kent Thanet 

[bal SWS Hampshire to Sussex West & Coast via River Rother 

16b 1 SWS Hampshire to Sussex West & Coast via coastal main 

[ 7] SWS Kent Thanet to Folkestone & Dover 

'8 ' Hardham to Sussex Coast

High Scenario Schemes 
(to be Investigated)

Brood Oak



H i g h  S c e n a r i o  ( 2 )

The high scenario assumes:

• high growth rates in domestic and 
com m ercial demand;

• no leakage reduction;

• no increase in domestic metering

The development o f small local resource 
schemes as outlined in Appendix II 
would not be sufficient, resulting in an 
overall deficit of 49 Ml/d in 2021 as 
shown in Appendix III.

If this were to occur, the N R A  would 
expect the deficit to be met from the 
follow ing options:

Resource Yield Ml/d

• Hardham to be 
Stage I & II determined

• Lower Hamble groundwater 10

• Darwell raised up to 42

• Itchen abstraction increased 70 - 90

• Broad Oak reservoir 40

• Havant Thicket 30

• Test groundwater 20 - 30

(Yield estimates shown are indicative 
only and would be subject to full 
hydrological investigations).

While many of these would not be 
needed until the end of the planning 
period or beyond, even under the high 
scenario, the environmental impact 
and resource potential will need to be 
investigated further so that they may 
either be confirmed as possible schemes, 
or rejected in favour of other 
alternatives drawn from the list.

However from the N RA policy set out 
in previous sections it is clear that the 
NRA is unlikely to grant licences where 
current levels of leakage persist and will 
expect increases in domestic metering in 
areas where it can be shown to be 
beneficial.

If the high growth rates were to 
materialise the N RA  would still expect 
demand management measures to be 
undertaken. This alone could eliminate 
the 2021 deficit.

F i g .  1 2  C o m p a r i s o n  o f  D e m a n d  a n d  R e s o u r c e s  1 9 9 2  -  2 0 2 1

15 0 0  -  

1 4 0 0  -  

1 3 0 0  -  

1200 -  

1100 -

1000
1991 1996 2001 20 0 6

Year

i
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-  A v e ra g e  Yield Ave ra g e  D em an d : High Forecast ---------------  Average Dem and: Low Forecast 

Surplus Resources Under Low  Forecast------------------------------- , Surplus Resources Under High Forecast
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A C H I E V I N G  T R A N S F E R S
It is clear that there are sufficient 
resources in the Region to meet both the 
low and high demand scenarios for the 
next 20 years without any major new 
source developments. Figure 12 
demonstrates this. However there 
remain significant differences in 
resources available to companies. To 
secure proper use of water resources the 
NRA seeks to promote transfers 
between companies.

Two options have been suggested for 
achieving this objective:

i) The Water Industry Act 1991 and 
then S.44 of the Competition and 
Service (Utilities) Act 1992 gives 
powers to the Director General of 
OFW AT to determine the quantity 
and price for bulk supply transfers 
between companies, on application 
from the recipient company. Before 
exercising these powers the Director 
General must consult the N RA  and 
have regard to the recovery of the 
suppliers costs, including a reasonable 
return on capital, and the suppliers 
existing and future supply 
obligations.

ii) The Water Resources Act 1991 gives 
powers to the N RA to revoke 
licences, with payment of 
compensation. The NRA would 
normally expect to use these powers 
to meet its water resources and 
environmental duties. Some water 
companies have suggested that the 
NRA should use these powers to 
redress the present imbalance of 
resource availability between 
companies in Kent and Sussex. In 
revoking a licence for transfer to 
another company, the compensation 
should be paid by the recipient 
company. This approach would 
require a public inquiry and 
compensation determination by the 
Land Tribunal, a lengthy process 
with an uncertain outcome.
Following successful revocation the 
receiving company would apply for

the transfer of the licence, which 
could be the result of further 
representations by the donor 
company.

C O N C L U S I O N S
• There is a marked contrast between 

the scale of water resource 
development needed to meet the low 
and high demand scenarios.

• The N RA  approach is one of 
sustainable development, making the 
best use of existing resources before 
developing new resources.

• Regionally the N RA  will promote 
demand management, primarily 
leakage control but also metering. 
Leakage control is a vital issue in 
resource management for the Region 
and leakage monitoring requires 
further attention to ensure that 
leakage control performance targets 
set by companies are met. Where 
Water Companies 1994 Strategic 
Business Plans include metering 
proposals, O FW AT will monitor 
actual rates of installation and the 
NRA will monitor demand 
management effect.

• Future problems can be resolved by 
transfers rather than the development 
of new resources. The N RA 
Southern Region aims to undertake 
more detailed resource allocation 
modelling, establishing a 
representative resource and supply 
network model of the Region to 
interact with the national resource 
allocation model.

• If transfers proposed by the N RA do 
not prove acceptable to water 
companies for commercial or political 
reasons, new resource developments 
will be needed;

• NRA statutory duties for
managing water resources do not 
extend to commercial 
considerations, which are the

responsibility of OFW AT;

• Under the Competition and 
Service (Utilities) Act 1992 
O FW A T can adjudicate on the 
commercial aspects of bulk supply 
transfers between companies but 
this can only be done where 
initiated by a water company;

• The possible option of using N RA  
powers of licence revocation as a 
means of reallocating water 
resources between companies will 
require further examination 
between interested parties.

• In view of the potential use for 
Hardham, the reliable yield and 
environmental acceptability of 
further development of this source 
should be established as a matter of 
priority.

• The possibility of increasing the share 
of Weir Wood output to South East 
Water should be explored and at the 
same time alternatives for Sussex 
West should be examined. These are 
likely to be either Hardham or River 
Itchen transfers.

• Investigations into the environmental 
impact, reliable yield and cost of 
selected options to meet the high 
scenario should be progressed to the 
extent that decisions on acceptability 
can be made by the N R A  and water 
companies. The most likely options 
are Hardham, Darwell raised, 
increased use of the River Itchen and 
groundwater from the Lower 
Hamble catchment.

• Where the impacts of a scheme are 
uncertain the N RA  will take a 
precautionary approach.
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T he strategy document has highlighted 
the im portance of the fundamental 
aspects o f resource assessment and 
management:

• Schem e yields must be identified 
thoroughly and consistently, with 
detailed analysis required, 
particularly as sources become more 
inter-related and schemes more 
com plex. Levels of service and 
operational aspects need to be 
considered together with 
environmental concerns.

• Dem and forecasts are reviewed as a 
matter of course by the N R A  and it 
is essential to maintain this strategy.
A consistent methodology is 
currently being developed for use by 
water companies the N R A  and 
O FW A T.

• Environm ental assessment is now an 
equally fundamental consideration of 
N R A  resource investigation 
requirements.

T H E  W A Y  A H E A D
The implementation of this strategy
requires the following actions to be
taken:

N R A

• licence applications to be determined 
in accordance with this strategy and 
N RA  policies:

• a regional policy for groundwater 
management must be completed;

• groundwater protection zones must 
be designated and implemented;

• current applications of minimum 
residual flows and prescribed flows 
will also be extended within a 
consistent regional policy.

N R A  a n d  W a t e r  C o m p a n i e s

• in locations of significant water 
resource problems, water resource 
management scheme proposals may 
be developed;

• environmental effects, costs and 
yields of possible new schemes must 
be investigated.

N R A ,  W a t e r  C o m p a n i e s  

a n d  O F W A T

• low flow river problems will be 
addressed through further 
investigation and remedial measures;

• economic levels of leakage should be 
determined and achievement of 
targets closely monitored;

• consumption patterns, including the 
progress of metering and its effect on 
demand will continue to be assessed;

• current uncertainties over inter 
company transfers must be resolved.
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A P P E N D I X  I W A T E R  C O M P A N Y  D E M A N D  F O R E C A S T S  A N D  A V A I L A B L E  R E S O U R C E S

701  F o lk e s to n e  &  D o v e r  W a te r  C o m p a n y  A v e r a g e  D e m a n d  .  " i  Folkes to n e & D o v e r W a te r C o m p a n y  P e a k  D e m a n d

Resource Yield ( 1 ) Resource Low Forecast Resource High Forecast

NOTES
(1) Average Yield and Peak Yields in comparison with respective Demand Scenario.

(2) Yields increased in 1996 to allow for Yalding Scheme, otherwise yields are 
current (1994) available resources.
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A P P E N D I X  II
L O C A L  R E S O U R C E  D E V E L O P M E N T S

Com pany Source Yield Ml/d

A ve rag e Peak

Folkestone & Dover Abstraction at coastal site to replace 
Stonehall (1)

2001 2 2

SWS Medway Northfleet, Higham, Selling, 
Three Crutches

1996 2 2.5

Yalding (2) 1996 21.75 21.75

SWS Sussex West Smock Alley, Nutbourne 1996 6.7 9.8

Hardham 2001 19 19

SWS Sussex East Buckshole 1996 0.5 0.5

Net gain by transfer from Bewl Reservoir 
to Darwell Reservoir

1996 2 2

SWS Sussex Coast Groundwater 1996 0 8

SWS Thanet Plucks Gutter, Fleming, Sutton, 
Martin Mill

1996 6.3 8.7

Abstraction from North and South 
streams to replace Wingham (1)

2005 5 -1 .4

Mid Kent Groundwater not conflicting with 
NRA policy

2006 12.8 30.7

Abstraction from West Stourmouth 
to replace Barham (1)

2005 4 4

Yalding (2) 1996 7.25 7.25

South East Water Powdermill 1994/5 1.5 1.5

Portsmouth None

Total (3) 72.8 98.3

(1) Possible alternatives to low flow catchment abstractions, not agreed by water companies

(2) Operational 1995

(3) Allowance made in resource/demand balance for 18.2 Ml/d extra resources at Fawley for SWS Hampshire zone
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A P P E N D I X  I I I
N R A  S O U T H E R N  R E G I O N A L  S T R A T E G Y  -  F u t u r e  R e s o u r c e  B a l a n c e  ( A l l  u n i t s  M l / d )

LO W  FO R EC A S T: A V E R A G E  D E M A N D

C o m p a n y Z o n e Yields 2 0 2 1 Resource Balance +  indicates a resource surplus

1 9 9 2 1 9 9 2 1 9 9 6 2 0 0 1 2 0 0 6 2 0 1 1 2 0 1 6 2021

Folkestone & Dover Total: 49 -3 1 4 3 2 0 -2

Mid Kent Total: 171 19 44 43 48 43 38 32

South East Total: 179 22 26 19 15 9 2 -5

Southern: Total: 817 190 265 263 252 232 209 188
Kent Medway 158 35 69 68 66 63 59 56
Kent Thanet 66 10 22 21 26 24 23 22
Sussex East 25 -3 0 -1 -2 -3 -4 -6
Sussex Coast 175 35 41 37 34 29 23 20
Sussex West 60 1 10 26 24 22 19 16
IO W 55 21 24 22 21 20 19 17
Hampshire 278 92 99 88 84 78 71 64

Portsm outh Total: 256 64 76 73 70 65 59 53

Region Total: 1472 291 411 402 387 350 308 267

HIGH FO R EC A S T: A V E R A G E  D E M A N D

C o m p a n y Zo n e Yields 2 0 2 1 Resource Balance +  indicates a resource surplus

1 9 9 2 1 9 9 2 1996 2001 2006 2 0 11 2 0 16 2 0 2 1

Folkestone &  Dover Total: 49 -3 -5 -6 -9 -12 -16 -1 9

Mid Kent Total: 171 19 23 18 16 7 -2 - 1 1

South East Total: 179 22 13 1 -9 -20 -31 -42

Southern: Total: 817 197 191 160 127 90 51 18
Kent Medway 158 35 53 47 41 34 27 21
Kent Thanet 66 10 15 12 15 12 9 6
Sussex East 25 4 -3 -5 -7 -9 - 1 1 -12
Sussex Coast 175 35 28 20 11 2 -6 -9
Sussex West 60 1 4 18 14 10 5 1

IO W 55 21 19 17 15 13 10 8
Hampshire 278 92 75 51 39 28 16 4

Portsmouth Total: 256 64 55 45 36 26 15 4

Region Total: 1472 298 277 218 161 90 18 -49

Allowances included for A LF and Local Resource Developments as set out in Appendix II
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A P P E N D I X  II I
N R A  S O U T H E R N  R E G I O N A L  S T R A T E G Y  -  F u t u r e  R e s o u r c e  B a l a n c e  ( A l l  u n i t s  M l / d )

L O W  FO R EC A S T: PEAK D E M A N D

Com pany Zone Yields 2 0 2 1 Resource Balance +  indicates a resource surplus

1992 1992 1996 2001 2006 201 1 20 1 6 2021

Folkestone & Dover Total: 56 -8 -3 1 0 -2 -5 - 7

Mid Kent Total: 204 7 38 44 55 48 41 33

South East Total: 231 29 31 22 18 10 1 -10

Southern: Total: 947 133 222 221 206 176 143 112
Kent Medway 197 51 86 86 85 81 76 71
Kent Thanet 72 -6 8 8 6 4 1 -1
Sussex East 33 -4 0 -1 -2 -4 -6 -7
Sussex Coast 199 12 27 24 21 14 6 0
Sussex West 75 -6 6 22 20 16 12 8
IOW 58 19 21 19 18 16 15 13
Hampshire 313 66 74 63 59 49 39 28

Portsmouth Total: 283 37 50 48 47 40 32 23

Region Total: 1720 198 337 335 326 272 211 152

H IG H  FO R EC A S T: P EA K  D E M A N D

Com pany Zone Yields 20 2 1 Resource Balance +  indicates a resource surplus

1992 1992 1996 2001 2006 2011 2 01 6 2021

Folkestone & Dover Total: 56 -8 -10 -12 -16 -20 -2 4 -2 9

Mid Kent Total: 204 7 15 12 12 -1 -13 -2 6

South East Total: 231 29 14 -4 -19 -33 -48 -6 4

Southern: Total: 947 133 135 89 35 -19 -74 -120
Kent Medway 197 51 69 61 52 44 36 27
Kent Thanet 72 -6 -1 -5 -10 -14 -1 9 -2 3
Sussex East 33 -4 -4 -7 -9 -12 -1 5 -1 7
Sussex Coast 199 12 11 -1 -13 -26 -3 8 -42
Sussex West 75 -6 -1 11 5 -2 -8 -1 5
IOW 58 19 16 13 10 7 4 1
Hampshire 313 66 46 17 1 -16 -3 4 -5 2

Portsmouth Total: 283 37 25 11 -2 -16 -31 -4 6

Region Total: 1720 198 180 96 10 -89 -191 -286

Allowances included for ALF and Local Resource Developments as set out in Appendix II
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A P P E N D I X  I V

C r i t e r i a  f o r  a s s e s s i n g  

e n v i r o n m e n t a l  i m p a c t s

T he follow ing section is a brief 
summary o f the m ethodology used and 
described fully in the National Strategy. 
For the high-level environmental 
assessment of the potential 
environmental consequences of resource 
developments the following key 
environmental issues have been 
identified.

L a n d s c a p e / g e n e r a l  c h a r a c t e r

A t an intermediate level of 
environmental assessment the evaluation 
of the impact of reservoirs, pipelines or 
changes arising from alterations to the 
flow regime of rivers or canals should be 
based on the landscape designation of 
the area. High adverse impacts are liable 
to arise in nationally designed sites, i.e. 
N ational Parks, National Heritage 
Areas, Heritage Coasts, Areas of 
Outstanding Natural Beauty, National 
Scenic Areas and National rust sites. 
C ounty or local classifications, such as 
Areas of Great Landscape Value, Special 
Areas o f Great Landscape Value, 
Regional or Country Parks and Green 
Belt areas will be subject to moderate 
impacts.

W a t e r  Q u a l i t y

T he N W C  Classification scheme has 
now been replaced by River Quality 
O bjectives (R Q O s). O nly  the River 
Ecosystem  use class (R E ) o f these 
objectives have currently been defined 
and given standards and hence these 
represent the targets set for each stretch 
o f river. They have a key role in water 
quality planning for defining both 
sensitivity and risk. Any development 
which is liable to result in a fall in 
quality from RE1 or R E 2 (equivalent to 
the old N W C  class 1A and IB ) is 
considered to have a high risk.

F i s h e r i e s

The principal impacts relating to 
fisheries arise from changes in flow, 
water chemistry and temperature, and

the risk of transfer of alien species and 
diseases. The significance of the impact 
will depend on the sensitivity and value 
of the fisheries, and the magnitude of the 
potential change.

A q u a t i c  E c o l o g y

The complexity of aquatic ecosystems, 
and the lack of precise information 
about the influence of flows on the 
biota, hinders the assessment of aquatic 
ecological impacts. The naturalness of 
the rivers affected is considered to he a 
key variable with preference for the 
utilisation of artificial rivers (with 
artificially-influenced flows, river levels, 
water quality and channel form).

T e r r e s t r i a l  E c o l o g y

A highly significant adverse impact has 
been considered to arise where sites of 
international, European or national 
importance are affected by a scheme, i.e. 
RAM SAR sites, habitats listed in the 
European Habitats Directive, Special 
Protection Areas, National Nature 
Reserves and SSSIs. The impacts are 
also considered of high significance 
where a large number of county 
designated sites are affected, and where 
the viability of protected, rare or 
declining species is at risk. Some habitats 
which cannot be recreated, especially 
ancient woodland, and semi-natural 
habitats or river corridors which, whilst 
not necessarily afforded statutory 
designation, form an important part of 
the resource base, should also be taken 
into account.

A g r i c u l t u r a l  L a n d

Although the increasing efficiency of 
agricultural procedures and changes in 
agricultural policy have reduced the 
priority to retain land in agricultural use, 
there is a need to conserve the best land 
as a long term valuable agricultural 
resource.

A r c h a e o l o g y  a n d  

C u l t u r a l  H e r i t a g e

Highly significant impacts are defined as 
those affecting World heritage Sites, 
Scheduled Ancient Monuments and

Grade I/II listed buildings, or a large 
number of other archaeological 
monuments of local interest.

R e c r e a t i o n ,  A m e n i t y  

a n d  N a v i g a t i o n

Highly sensitive areas in this category 
include lowland river or canal reaches 
with statutory navigation, and areas used 
for contact water sports. The risk of 
adverse impact is considered high where 
rapid fluctuations in flows would 
impede navigation, or where flows are 
reduced by abstraction to levels 
insufficient to maintain navigation depth 
without increased dredging. Water 
sports are similarly influenced by 
changes to the flow regime, and where 
appropriate water quality objectives are 
affected. A potential impact on visual 
amenity is considered to be a moderate 
risk.
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R E F E R E N C E S G L O S S A R Y  O F  T E R M S

Sustaining Our Resources: NRA Southern 
Region Water Resources Development 
Strategy (NRA 1992)

Water Nature's Precious Resource:
NRA National Water Resources Strategy 
(NRA 1994)

Itchen Catchment Management Plan 
(NRA)

Eastern Rother Catchment Management 
Plan (NRA)

Test Catchment Management Plan (NRA)

Medway Catchment Management Plan 
(NRA)

Water for the Future in Kent: NRA 
Response to the Issues and Options 
Report (NRA 1991)

NRA Function Strategies (NRA)

NRA Corporate Strategy (NRA 1994)

Policy and Practice for the Protection of 
Groundwater (NRA 1992)

Kent Groundwater Policy (NRA 1992)

Demand for Irrigation Water (NRA 1994)

Water for Life (Council for Protection of 
Rural England 1993)

Using Water Wisely (DoE 1992)

Regional Planning Guidance for the South 
East (DoE South East Regional Office 
1994)

Cost of Water delivered and Sewage 
Collected, 1992 - 1993 (OFWAT 1993)

Opting for a Meter: A report on Water 
Company Optional Metering Schemes 
(OFWAT 1994)

A Better Deal for Metered Customers:
A Report on Tariff Rebalancing and 
Improvements in Optional Metering 
Schemes (OFWAT 1994)

The Social Impact of Water Metering 
(OFWAT 1992)

Paying for Growth (OFWAT 1993)

The National Metering Trials Working 
Group: Final Report (WSA, WCA, 
OFWAT, WRc and DoE 1993)

National Metering Trials: The Effects of 
Metered Charging on Customer Demand 
for Water from April 1989 to 31 March 
1993 (WRc 1994)

Managing Leakage (WSA/WCA October 
1994)

Estimation of Net Per Capita Domestic 
Consumption for Demand Forecasting in 
NRA Southern Region (BHS 3rd National 
Symposium)

Low Water Gardening (John H Lucas 
1993)

Future Charges for Water and Sewerage 
Services OFWAT 1994

1:50 year Drought 

Alleviation of Low Flows

Asset Management Plan

Catchment Management Plan

Conjunctive Use 

Demand Management

Effluent Re-use

l/prop/hr 

Marginal Demand

Ml/d

OFW AT

Public Water Supply 

RAM SAR

RIVPA C S

SSSI

Total Treated Water Losses 

Water Delivered

Water Into Supply

Yield

A drought of a severity which is likely to occur 
on average approximately once every 50 years.

(A LF) The strategy for resolving 
environmental problems caused by over­
abstraction in certain catchments.

Water companies Strategic Business Plans -  
initiated (e.g, AMP 2) by O FW A T as part of 
the Periodic Review of water company charges.

The planning process being used by the N R A  
with the aim of integrated and sustainable river 
basin development at the catchment scale.

Combined use of different sources of water 
(usually surface water and groundwater).

Activities to manage the amount o f water 
required from a source of supply; includes 
measures to  control waste and/or to discourage 
consumption.

The use of effluent treated to appropriate (or 
required) standards for various uses from  low 
grade (grey water) uses to potable supply. The 
term generally refers to indirect use of treated 
effluent -  effluent mixed to a large degree with 
other raw water (c.f. D irect Re-use).

Litres per property per hour.

A forecast demand for public water supply 
which cannot be met from  existing resources or 
new local resources which can be developed.
(or D eficit).

Megalitres per day.

O ffice of Water Services. O FW A T regulates 
charges of Water Companies and their service 
to customers.

Water treated to potable standards, supplied to 
domestic and commercial consumers.

An international convention originally agreed 
in 1975 to stem the progressive encroachment 
on, and loss of, wetlands.

River Invertebrate Predication and 
Classification System.

Site of Special Scientific Interest.

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

The quantity of water at the point of delivery 
to consumers, including measured/unmeasured 
commercial and household uses. Water 
Delivered to households includes losses on the 
customer's premises (e.g. supply pipe losses, 
leaking valves, etc).

O r Distribution Input. The total quantity of 
treated water pumped into the distribution 
systems. Includes Water Delivered (above), 
distribution losses and water used by the 
supply company (Water N ot Delivered) and 
for fire-fighting.

The reliable rate at which water can be drawn 
from a water resource.
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N R A  A D D R E S S E S

H E A D  O F F I C E
Rivers House 
Waterside Drive 
Aztec West 
Almondsbury 
Bristol 
BS12 4UD 
Tel: (0454) 624400 
Fax: (0454) 624409

L O N D O N  O F F I C E
Eastbury House
30-34 Albert Embankment
London
S E 1 7 T L
Tel: (071) 820 0101 
Fax: (071) 820 1603

A N G L I A N
Kingfisher House 
Goldhay Way 
O rton Goldhay 
Peterborough 
P E 25Z R  
Tel: (0733) 371811 
Fax: (0733) 231840

N O R T H U M B R I A  & Y O R K S H I R E
21 Park Square South
Leeds
LSI 2Q G
Tel: (0532) 440191
Fax: (0532) 461889

G o s f o r t h  O f f i c e

Eldon House 
Regent Centre 
Gosforth
Newcastle Upon Tyne 
N E3 3UD 
Tel: (091) 213 0266 
Fax: (091) 284 5069

N O R T H  W E S T
R ich ard  F a irclo u g h  H o u se

Knutsford Road
Warrington
WA4 1HG
Tel: (0925) 653999
Fax: (0925) 415961

S E V E R N - T R E N T
Sapphire East
550 Streetsbrook Road
Solihull
B91 1QT
Tel: (021) 711 2324 
Fax: (021) 711 5824

S O U T H E R N
Guildbourne House
Chatsworth Road
Worthing
West Sussex
BN11 1LD
Tel: (0903) 820692
Fax: (0903) 821832

S O U T H  W E S T E R N
Manley House
Kestrel Way
Exeter
EX2 7LQ
Tel: (0392) 444000
Fax: (0392) 444238

T H A M E S
Kings Meadow House
Kings Meadow Road
Reading
R G 1 8 D Q
Tel: (0734) 535000
Fax: (0734) 500388

W E L S H
Rivers House/Plas-yr-Afon
St Mellons Business Park
St Mellons
Cardiff
C F3 OLT
Tel: (0222) 770088
Fax: (0222) 798555

NRA EMERGENCY HOTLINE

0800 80 70 60
2 4  hour free emergency telephone line

LINES OPEN 7 DAYS A WEEK, 24 HOURS A DAY
to report pollution, poaching, flooding and wildlife in distress

Help the 
N A T IO N A L RIVERS A U TH O R ITY 

to protect the 
water environment NRA

The NRA is committed to the principles of 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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S o u t h e r n  R e g i o n i o ^ l 1
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I s l e  of  Wi g h t  
a r i a

pevensey

Eastbourne

jJe*PoTi tewes

■ Regional office 

#  Area offices 

Jk District offices

Not to sca le

NRA
N ation a l  Rivers Authority  

Southern R eg ion

Regional Office

S outhern Region 
G uild b o u rn e  House Chatsw orth Road 

W orthing West Sussex BN 1 1  1 L D  
Tel. ( 0 1 9 0 3 )  8 2 0 6 9 2  
F a x . (0 1 9 0 3 ) 8 2 1 8 3 2
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