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Document structure and accompanying documents

What are CAMS?
Sections 1 and 2 outline what this strategy is for and describe the Darent and
Cray catchment.

The abstraction licensing strategy
This is the main part of the document. If you are an existing water abstraction
licence holder it is this section that outlines what this strategy will mean for
you. If you want to abstract water, it outlines where, if any, water is available
for further abstraction.
Section 3 outlines the main principles of abstraction licensing that we follow
in this CAMS area.
Section 4 outlines in more detail our abstraction licensing strategy for each
part of the catchment.
Section 5 outlines our actions for the next six years within the Darent and Cray
catchment.

Technical information
The detailed technical information used to develop this strategy and
information about how we made our decisions is contained on a CD at the
back of this document.

Updates to this strategy
Every year we will review our progress in carrying out the actions stated in
Section 5. This update will be available on our website at:
www.environment-agency.gov.uk/cams.
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1.0
This strategy sets out how we will manage water resources in the
catchment and provides you with information about how we will
manage existing abstraction licences and the availability of water
for further abstraction.

Your local CAMS
This is the Catchment Abstraction Management

The document Managing Water Abstraction: The

Strategy (CAMS) for the Darent and Cray catchment.

Catchment Abstraction Management Strategy Process

CAMS are written on a rolling programme and we

sets out both the national policy and the regulatory

review each one every six years, so the Darent and Cray

framework within which CAMS operates. A copy of this

CAMS will be re-visited during 2011–2013.

document is on the attached CD. If you would like to be

Once you have read this strategy, if you want to
abstract water, you should contact us to find out if you
need an abstraction licence. If you do require a licence

sent a paper copy of Managing Water Abstraction or
further copies of this document please contact us at
the following address.

we will advise on the likely reliability of a proposed

Contact address:

abstraction and any issues that could affect the

Water Resources Team

likelihood of a licence being issued. You can get more

Environment Agency

information on abstraction licensing in Kent Area by

Endeavour Park

contacting us on 01732 223129, or by emailing us at

London Road

WatResKent@environment-agency.gov.uk

Addington

A technical document for the Darent and Cray CAMS,
which contains the detailed technical information on
which we have based this strategy, is available on the
attached CD.
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West Malling
Kent ME19 5SH
Tel: 01732 223110
Email: cams.kent@environment-agency.gov.uk

River Cray, Millbrook Road, St Mary’s Cray
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2.0
This section contains background information on the Darent and
Cray CAMS area. More details can be found in Chapter 1 of the
Technical Document CD at the back of this document.

The CAMS area
The Darent valley has kept its rural identity. The upper

The Darent catchment can be divided into two major

catchment is an attractive valley between the dramatic

Water Resource Management Units (WRMU):

North Downs Chalk scarp slope and the gentler lee
slope of the Lower Greensand where the river is fed by
a multitude of springs flowing to Sevenoaks. Near
Otford, the Darent meets the Honeypot Stream before
heading north through the narrow valley carved
through the North Downs.

• Upper Darent WRMU, which is underlain by Lower
Greensand
• Middle Darent WRMU, which is underlain by Chalk
The Cray catchment has two distinct flow regimes due
to differences in the underlying geology. The Chalk,

Downstream of South Darenth, the character of the

from which the River Cray rises, gives a baseflow-

valley changes dramatically, as land becomes flatter

dominated stream with a moderate gradient. The main

and more urbanised. After meeting the Cray, the

source of the River Cray is Priory Ponds, Orpington.

Darent winds through the Dartford and Crayford

The River Shuttle rises from many springs originating in

Marshes before entering the Thames Estuary.

the Tertiary sediments and has a far more flashy nature

The River Cray, and its tributary the River Shuttle, are
predominately urban rivers, flowing through the

aided by the predominantly urban nature of the
catchment.

London Boroughs of Bromley and Bexley. Close

Therefore, both the Cray and Darent river systems and

proximity to London means that a large population is

their ecology are heavily reliant on groundwater from

dependent on the Darent and Cray catchment for

the Chalk and Lower Greensand. This makes them

potable water. It also provides important access to

vulnerable to over-abstraction and drought. In the

water based recreation and creates an environmental

early 1990s, this combination led to some stretches of

education resource.

the Darent drying up completely. To address this
problem we set up the Darent Action Plan with the
local water companies. Latterly an investigation of the
River Cray has also been set up in order to understand
more about the impact of public water supply
abstraction on the river.
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Map 2 Darent and Cray CAMS Geology
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3.0
This strategy provides the framework for any decision on an
abstraction licence application.

Main principles of
abstraction licensing in the
Darent and Cray catchment
3.1 National principles
3.1.1 Licence determination
Anyone wanting to abstract more than 20m3/day from
a ‘source of supply’ (river, stream, lake, well) or
impound a watercourse must have a licence. The
application process for a licence is similar to the

3.1.2 Each application is determined on its own merits
Whilst the strategy that we develop may conclude that
water is available to be licensed in the catchment, this
does not guarantee that all applications will be
successful. Each application will be determined upon
its own merits/impacts.

planning process in that we normally require the

3.1.3 Water Resource Management Units (WRMU)

application to be advertised and may require

We have split the catchment into areas of water that

supporting environmental information. When

can be managed as individual units. The Darent and

considering the application we check that the

Cray CAMS has four Water Resource Management Units

quantities applied for and the purpose of the

(WRMU):

abstraction is reasonable, that there is sufficient water

•
•
•
•

available to support it and that the potential impacts
on the environment and other water users are
negligible. Depending on the outcome of our
investigations we will issue a licence either as applied
for, or with conditions that restrict the abstraction to
protect the environment or other users. In certain
cases, we may have to refuse the application. Any
applicant who is not happy with our determination
(decision) has the right to appeal against it.
8
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Upper River Darent
Middle River Darent
Rivers Cray and Shuttle
New Ash Green and Dartford

Map 3 Water Resource Management Units
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Where a proposal for an abstraction licence may have a

situation and contact details of further water saving

potentially significant environmental effect, we may

information and water audits. We have had a

ask applicants to provide additional information about

favourable response to this initiative.

the likely environmental impact of the proposed
abstraction with their applications. To help identify
these situations this document contains maps in
Section 4 of all the WRMU with the location of the main
environmental features that are potentially vulnerable
to the impacts of abstractions.
3.1.4 Abstractions are managed to protect the
environment
To protect the environment we may issue a licence with

For industry, water efficiency is one of the key areas
being tackled through the Integrated Pollution
Prevention and Control (IPPC) Process, which we lead.
For agriculture, farmers using the Red Tractor farm
standards for fruit, vegetables and salad crops (known
as the Assured Produce Scheme) are audited on
irrigation and water usage. This is in addition to the
licensing inspections and educational work we carry
out.

conditions. One type of condition is referred to as a
Hands Off Flow (HOF) or Minimum Residual Flow (MRF).

For reducing public water supply demand from new

This specifies that if the flow in the river falls below the

developments, the Kent Design Guide includes a

flow specified on the licence, then the abstractor is

technical appendix on water efficiency. This has been

required to stop or reduce the abstraction.

adopted as Supplementary Planning Guidance by all

3.1.5 A licence does not guarantee water availability or
quality

local authorities in Kent. We helped Kent County
Council prepare the appendix for water efficiency in

It is important to understand that when we issue a

partnership with Mid Kent Water.

licence we do not guarantee the supply of water or the

We continue to try and influence at all opportunities

quality is fit for the intended use. We have to protect

when dealing with planning authorities and

the environment and rights of other abstractors. To do

developers. We will be seeking an implementation of

this we may add constraints to licences, such as those

the Code for Sustainable Homes. The code sets a

referred to in Section 3.1.4. The licence holder needs

minimum standard for water use in new homes as 120

to understand the implications of this as it affects the

litres per person per day, but with higher standards of

reliability of supply.

105 and 80 litres per person per day also suggested.

3.1.6 Water efficiency
Licensing

We also want the highest levels of household metering

We need to make the best use of our existing water

this helps save water and is a fairer way to pay.

resources. Adopting water efficiency measures can
help us achieve this goal. Water efficiency is one of
three tests that will need to be satisfied before we
grant a new licence, or renew a time limited licence –
for more information please see Section 3.1.7.

to be implemented as soon as possible. We believe

Thames Gateway
As a part of the new Thames Gateway developments, a
water neutral feasibility study is currently being carried
out. This is being funded by us, DEFRA, Communities
and Local Government, Thames Water, Southern Water,

Agriculture, industry and planning applications

Essex and Suffolk Water and OFWAT are also key

To encourage greater water efficiency in Kent Area we

partners. The aim is to examine the feasibility of

have sent out a copy of ‘Waterwise on the farm’ to all

achieving water neutrality in the Thames Gateway by

large agricultural abstractors and a copy of ‘Waterwise

2016 and beyond. The study is focusing on demand

good for business and great for the environment’ to all

management measures to achieve neutrality, so that

large industrial abstractors. In addition, all abstractors

the additional 160,000 homes planned for the

have been sent a fax-back form for water efficiency

Gateway do not result in increased water usage.

publications, an update on the water resource

10
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Modelling of the impacts of the different components

limited licence, you will then need to apply for a

is currently in the early stages. This includes looking

renewal of that licence. There is a presumption that

at:

time limited licences will be renewed if:

• Water demand (financial and carbon costs of)
• The widespread retrofitting of private and social
housing
• Different levels of uptake of the Code for Sustainable
Homes
• Water metering uptake and variable tariffs on water
usage
• Reduced water leakage
• The incorporation of greywater recycling and
rainwater harvesting at different scales of
development e.g. individual homes, larger blocks of
developments and business users.

• Environmental sustainability is not in question
• There is a continued justification of need for the
water
• The water is used efficiently
We will also take into account any objections received
to renewal of the licence. We will endeavour to give six
years notice if a licence will not be renewed, or is to be
renewed, but on terms that are more restrictive and will
impact significantly on the use of that licence.
3.1.8 Water rights trading
We want to make it easier to trade water rights. Such

The findings and policy implications from this study
should be published in May 2007, following agreement
with Government Ministers.

trading refers to the transfer of licensable water rights
from one party to another. Abstractors may be able to
pass on this right to others. We expect trading to only

In February 2007 we initiated work on a Water Cycle

take place within a Water Resource Management Unit

Strategy for Kent Thameside. This study is aiming to

(WRMU). There will be a ‘presumption against’ water

increase our understanding of the potential water

rights trading between WRMUs. More information is

infrastructure costs and to identify time scales and the

available in section 4 of Managing Water Abstraction

optimum solutions to ensure development does not

and chapter 7 of the enclosed CD.

outpace water services. Demand management will form

We sent all licence holders a guidance leaflet, Water

part of this review.

Rights Trading, in 2002. This explained the current

3.1.7 Approach to time limiting of licences

opportunities for trading abstraction licences. In 2003,

All new licences and variations (other than downward

we consulted on more detailed proposals. Having

variations or minor variations having no environmental

considered your responses we will publish further

impact) will have a time limit imposed. CAMS are the

information and guidance to coincide with the

mechanism for managing time limits on licences by

implementation of the relevant parts of the Water Act

indicating whether they should be renewed and, if so,

2003. Further information is available on our website

on what terms. Where possible, the intention is to

at www.environment-agency.gov.uk.

have all time limits on licences within a CAMS area
expiring on the same date (known as the “common
end date”). All new and varied licences issued in this
CAMS area before 31 March 2008 will have the
common end date of 31 March 2014. Licences issued
after this date will have the next common end date of
31 March 2026. In very exceptional circumstances we
may also grant licences for longer than 12 years.

3.1.9 Environmental considerations
European law provides a very high level of protection
to Special Areas of Conservation (SAC) and Special
Protection Areas (SPA). There are no European
designated sites within this CAMS boundary, but there
are four water-related Sites of Special Scientific Interest
(SSSI), which we have a duty to protect under the
Countryside and Rights of Way Act 2000. If an

We will notify licence holders 18, 12 and six months

abstraction licence is likely to affect a SSSI,

before the expiry of their licence. If you hold a time

consultation with Natural England has to take place
within the licence determination process.

Environment Agency Darent and Cray CAMS
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The four water-related SSSI in this CAMS area are:
• Ruxley Gravel Pits – shown on Map 7
Notified for its aquatic and marginal vegetation,
water beetle fauna and over 500 species of vascular
plants.
• Sevenoaks Gravel Pits – shown on Map 5
Notified for its post-industrial sand invertebrate
communities and wetland birds.
• Westerham Wood – shown on Map 5
Notified for its ancient woodland including plants
indicative of wet woodland. This wood is situated on
Gault Clay, so its water-related needs are met by
rainfall.
• Titsey Woods – shown on Map 5
These damp woods are notified for their important
ground flora and invertebrate interest. This wood is
also situated on Gault Clay, so its water-related
needs are also met by rainfall.

3.2 Catchment water resource
availability
If you want to abstract water, you need to know what
water resources are available within a catchment and
where abstraction for consumptive purposes is
allowed. To provide this information we have
developed a classification system. This gives a
“resource availability status” at low flows and
indicates:
• The relative balance between the environmental
requirements for water and how much is licensed for
abstraction
• Whether water is available for further abstraction
• Areas where abstraction needs to be reduced
There are four categories of resource availability status,

The River Cray and the River Darent from Otford are

as illustrated in Figure 1, and the results for the Darent

designated Biodiversity Action Plan Chalk Rivers and

and Cray catchment are shown in Map 4. If you need

we are one of the lead partners in co-ordinating the

more information on resource availability status and

work required to plan, monitor and review progress

how they were calculated please refer to the Technical

with the implementation of these Action Plans.

Document on the enclosed CD.

3.1.10 The Water Act 2003
The Water Act 2003 introduces a new statutory
framework for managing water resources that will be
implemented into the water resources authorisation
system over the next few years. The main changes that
are still to be implemented include:
• New controls on previously exempt abstractions for
mine and quarry de-watering, trickle and other forms
of irrigation, transfers into canals and internal
drainage districts
• Stronger powers for water resources planning and
management
• More flexibility in the licensing regulations to
improve their efficiency and to encourage water
rights trading
• Stronger powers on water conservation
For more details on the Water Act 2003 and its
implementation, see our website, www.environmentagency.gov.uk , which will be regularly updated to
provide information as the Water Act 2003 is
implemented.
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Figure 1 Illustration of the concept of resource availability status at low flows

Water available

Total water
resource

No water available

Surplus of water
available

licensed
abstraction

Total water
resource

licensed
abstraction
In-river needs

In-river needs

Water likely to be available at all flows including
low flows. Restrictions may apply.

Over licensed

No water available for further licensing at low
flows although water may be available at higher
flows with appropriate restrictions.

Over abstracted
Potential deficit

Potential deficit
Actual deficit
Total water
resource

LICENSED
abstraction
ACTUAL
abstraction

In-river needs

Current actual abstraction is resulting in no water
available at low flows. If existing licences were
used to their full allocation they would have the
potential to cause unacceptable environmental
impact at low flows.

Total water
resource

ACTUAL
abstraction
LICENSED
abstraction

In-river needs

Existing abstraction is causing unacceptable
environmental impact at low flows. Water may
still be available at high flows with appropriate
restrictions.
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Map 4 Water resource availability status
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River Darent river restoration at Hawley, July 2006. Before the regeneration works in Autumn 2005, the river channel was wide, shallow, over-lain
with silt and had limited flow diversity. After this work, this stretch of river provides a far better aquatic habitat. Other sections of the River Darent
have also been restored at Lullingstone and Horton Kirby. These schemes ensure we make the best use of river flow for environmental gain.
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4.0
This section describes the licensing strategy and available water
resource for each unit in the catchment.

Abstraction licensing
strategy
4.1 Upper Darent WRMU
Status: Over abstracted
4.1.1 Background information
This WRMU includes:

source for public water supply. The impact of these
abstractions on river flows has been subject to many
investigations through our ‘Alleviation of Low Flows’
(ALF) scheme and the Darent Action Plan (DAP). This
work is ongoing, however in partnership with local

• River Darent from its source to Otford Flow Gauging
Station (Assessment Point 1) and underlying
groundwater (Lower Greensand)
• Honeypot Stream and underlying groundwater (Lower
Greensand)

public water supply companies there has already been

Both the River Darent and the Honeypot Stream are

Native crayfish are present at Sevenoaks, Westerham,

constrained by the geology of the Greensand ridge to

the Honeypot Stream and Watercress Stream.

the south and the North Downs to the north. For most

Although the Crayfish Plague has occurred on the

of their length, the rivers flow over rocks of the Lower

Honeypot Stream, the population remains. Adult wild

Greensand formation except for the section where it

brown trout are present in this unit and there is

cuts through the Chalk of the North Downs at Otford.

evidence of successful natural spawning with good

Both the Darent and the Honeypot Stream originate

numbers of juvenile trout present.

from a series of springs, either from the Greensand or

4.1.2 Resource availability

from the Chalk of the North Downs.

Our preferred option is to stay at our current resource

The area around Sevenoaks has several large worked

availability status of Over abstracted for the next six

out gravel pits, one of which is the Sevenoaks Gravel

years, but to strive towards a more sustainable

Pits SSSI, the most significant water-related SSSI in

situation.

this unit. This SSSI is in a favourable condition.
The groundwater in this unit provides an important

16
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considerable work completed to reduce the
environmental impact of water abstraction from this
area.

Map 5 Upper Darent WRMU
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4.1.3 Licensing policy for existing licences and
Restoring Sustainable Abstraction
Existing licences that are causing environmental
impact will only be changed through our Restoring
Sustainable Abstraction (RSA) programme. This was set

then 75% of the annual quantity may be abstracted
• If 50% of the long term average rainfall is recorded
then 50% of the annual quantity may be abstracted
• The maximum reduction will be 50% of the annual
quantity

up in 1999 to identify, catalogue and prioritise sites

This condition allows the usage of any new or varied

that may be at risk from abstraction. It provides a

groundwater abstraction from this aquifer to be

system for investigating and, where appropriate,

carefully managed in any one year. We will notify

resolving the impacts of abstraction with water

abstractors before 1 May of each year of the preceding

abstractors over a wide range of sites.

total winter rainfall and the permitted abstraction

Revocation of unused abstraction licences

volume.

The revocation of licences will only take place after

In some cases more sophisticated assessments of

consultation and prior notification to the licence

groundwater recovery may be used which represent

holder. In some cases it might be more appropriate to

actual groundwater storage rather than potential

reduce licence quantities especially if the volumes

recharge based on actual rainfall. These will be

stated on the licence are unable to be achieved or if

represented by groundwater recovery levels.

there have been changes in water need.

Abstraction from surface waters

Under the Water Act 2003, we do not have to provide

Within this unit even winter-only licences will be

compensation if we revoke a licence that has not been

limited, because we will need to ensure there is

used for four years. This only applies to those licences

enough river flow to provide a winter flush along the

where the period of non-use started after April 2004.

river to protect the wild brown trout spawning habitat.

For all other abstractions, (where the period of non-use

Any new or varied surface water licences that are

started before April 2004), the seven year rule will still

granted, will have an appropriate Hands Off Flow

apply.

condition tied to Otford Flow Gauging Station

4.1.4 Licensing policy for new and varied licences

(Assessment Point 1).

Any applications for ‘consumptive’ abstractions from
this unit, either from ground or surface waters are
unlikely to be successful. All licence applications will
be fully assessed and in some circumstances
abstraction might be possible, but it is highly likely
that there will be some constraints imposed. The
constraints or conditions attached to new or varied
licences in this unit are given below.
Abstraction from the Lower Greensand aquifer
A new or varied licence allowing abstraction from the
Lower Greensand aquifer will most likely have an
antecedent recharge condition. This states that the
total volume of abstraction authorised for any water
year (12 months from October 1st) will be dependent
on antecedent (or previous) winter rainfall. For
clarification, this can be exemplified as follows:
• If 100% of the long term average rainfall
(1961–1990) is recorded (during the previous winter)
then 100% of the annual quantity may be abstracted
• If 75% of the long term average rainfall is recorded
18
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Map 6 Middle Darent WRMU
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The river is known to suffer from low flow problems in

4.2 Middle Darent WRMU

summer due to its vulnerability to low rainfall,

Status: Over abstracted

historical widening of the channel and water

4.2.1 Background information
This WRMU includes the River Darent from Otford Flow
Gauging Station to Hawley Flow Gauging Station
(Assessment Point 2) and the underlying groundwater
(Chalk). The river from Hawley to the River Thames has
not been assessed as the tidal gate at Dartford

abstraction. This vulnerability to low flows has resulted
in our river flow augmentation scheme, introduced as
part of Phase 1 of the Darent Action Plan. This involves
pumping groundwater at depth from three Chalk
boreholes to support the river in times of need. This
augmentation improves river flow, although a

impounds the river and there is no appropriate

proportion of water is lost through the riverbed and

Assessment Point for measuring river flow.
Groundwater abstraction downstream of Hawley is
included in the New Ash Green and Dartford WRMU.

eventually goes back into the aquifer. For example,
during mid August 2006, we found that the
augmentation scheme, which pumped 8.9 Ml/d of

In this unit, the river’s course has been modified by the

water into the river, resulted in increased river flow at

mills that used to operate along this stretch, with the

Hawley Gauging Station of only around 1 Ml/d. Total

river course having been diverted and enlarged

river flow at Hawley was 9 Ml/d (including

upstream of the mills to provide larger heads of water.

augmentation). The impact of the augmentation on

More recently, gravel extraction has further altered the

river flow is shown in Figure 2.

hydraulics of the river flows and groundwater.
Unlike the Upper Darent there are few distinctive
springs contributing to river flow in this section.

Figure 2 River flow at Hawley Flow Gauging Station
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Rainfall (mm) Knockholt

Mean DailyFlow (Ml/d) Hawley

Target Flow Ml/day

Rainfall (mm)

Flows in Ml/day

80

4.2.2 Resource availability
Our preferred option is to stay at our current resource
availability status of Over abstracted for the next six
years, but to strive towards a more sustainable
situation.
4.2.3 Licensing policy for existing licences and
Restoring Sustainable Abstraction
Existing licences that are causing environmental
impact will only be changed through our Restoring
Sustainable Abstraction (RSA) programme. This was set
up in 1999 to identify, catalogue and prioritise sites
that may be at risk from abstraction. It provides a
system for investigating and, where appropriate,
resolving the impacts of abstraction with water
abstractors over a wide range of sites.
Revocation of unused abstraction licences
The revocation of licences will only take place after
consultation and prior notification to the licence
holder. In some cases it might be more appropriate to
reduce licence quantities especially if the volumes
stated on the licence are unable to be achieved or if
there have been changes in water need.
Under the Water Act 2003, we do not have to provide
compensation if we revoke a licence that has not been
used for four years. This only applies to those licences
where the period of non-use started after April 2004.
For all other abstractions, (where the period of non-use
started before April 2004), the seven year rule will still
apply.
4.2.4 Licensing policy for new and varied licences
Any applications for ‘consumptive’ abstraction from
this unit either from ground or surface waters are
unlikely to be successful due to the resource
deficiencies in this unit.

Environment Agency Darent and Cray CAMS
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4.3 Rivers Cray and Shuttle WRMU
Status: Over abstracted
Background information
This unit includes:
• River Cray to Crayford Gauging Station (Assessment
Point 3) and underlying groundwater
• River Shuttle and underlying groundwater
Groundwater abstractions downstream of Assessment
Point 3 are taken into account in the New Ash Green
and Dartford WRMU.

Many stretches of the River Cray and Shuttle have good
accessibility, for example, the River Cray flows through
Foots Cray Meadow, which is Bexley Council’s largest
open space and a designated Local Nature Reserve.
Thames Gateway’s ‘East London Green Grid’ recognises
the importance of the River Cray and Shuttle river
corridor as a valuable green space.
There is a great deal of proposed development to the
north of this unit, along the south bank of the River
Thames. This is part of the wider ranging Thames
Gateway Development. Large developments such as

While the River Cray is base-flow dominated from

this (predominantly housing and light industry) will

springs from the Upper Chalk and Tertiary sediments,

require additional water supply.

the flow in the Shuttle is far more flashy because of its
urbanised catchment and impervious nature. One of
the major sources of the River Cray is a series of spring
fed ponds at Orpington that only dry up under severe
drought conditions.
The River Cray is a designated Biodiversity Action Plan

4.3.2 Resource availability
Our preferred option is to stay at our current resource
availability status of Over abstracted for the next six
years, but to strive towards a more sustainable
situation.

(BAP) Chalk stream. The only Site of Special Scientific

4.3.3 Licensing policy for existing licences and
Restoring Sustainable Abstraction

Interest (SSSI) in this unit is Ruxley Pits. This is

Existing licences that are causing environmental

notified for its aquatic and marginal vegetation, strong

impact will only be changed through our Restoring

water beetle fauna and has a good water vole

Sustainable Abstraction (RSA) programme. This was set

population. During the 2005–6 winter, a survey

up in 1999 to identify, catalogue and prioritise sites

conducted by the London Wildlife Trust found water

that may be at risk from abstraction. It provides a

voles inhabiting the River Cray between the Bourne

system for investigating and, where appropriate,

Industrial Estate and Hall Place. The biggest threat to

resolving the impacts of abstraction with water

water voles is predation by mink. Lack of consistent

abstractors over a wide range of sites.

presence of otter on the Cray could be due to several

Revocation of unused abstraction licences

environmental stresses, including periodic drying, but

The revocation of licences will only take place after

perhaps just as important are road and railway kills,

consultation and prior notification to the licence

which can have a large impact on a species whose

holder. In some cases it might be more appropriate to

population density is naturally low.

reduce licence quantities especially if the volumes

Much of the River Cray and the River Shuttle

stated on the licence are unable to be achieved or if

watercourses run through urbanised and industrialised

there have been changes in water need.

areas. Such areas have inherent water quality issues

Under the Water Act 2003, we do not have to provide

due to the very nature of the concrete landscape with

compensation if we revoke a licence that has not been

surface runoff finding its way into the watercourses with

used for four years. This only applies to those licences

all the pollutants, contaminants and debris (such as oil

where the period of non-use started after April 2004.

and diesel) that accumulates in such environments.

For all other abstractions, (where the period of non-use

The biological quality of the Shuttle, in particular, has

started before April 2004), the seven year rule will still

been very poor causing a decline in the biological

apply.

quality of the Cray below their confluence at Hall Place.
Reedbeds have been incorporated at Danson Farm in
the Shuttle catchment to try to improve the quality.
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4.3.4 Licensing policy for new and varied licences

4.4.2 Resource availability

Any applications for consumptive abstraction from this

Our preferred option is to not deteriorate from the

unit either from ground or surface waters are unlikely

current resource availability status of Over licensed

to be successful due to the resource deficiencies in

over the next six years.

this unit.

4.4.3 Licensing policy for existing licences and
Restoring Sustainable Abstraction

Any new or varied surface water licences granted from
the River Cray catchment will be tied to an appropriate
Hands Off Flow condition at our flow gauging station at
Crayford. Any new or varied surface water abstractions
granted from the River Shuttle catchment will be tied to
an appropriate Hands Off Flow condition at our
proposed flow gauging station on the River Shuttle.

Existing licences that are causing environmental
impact will only be changed through our Restoring
Sustainable Abstraction (RSA) programme. This was set
up in 1999 to identify, catalogue and prioritise sites
that may be at risk from abstraction. It provides a
system for investigating and, where appropriate,
resolving the impacts of abstraction with water

4.4 New Ash Green and Dartford
WRMU
Status: Over licensed
4.4.1 Background information
During this CAMS, this WRMU has been assessed as
solely a groundwater unit and is the only section of the
catchment where groundwater has little impact on river
flow. The 4.6 km of the River Darent that flows from
Hawley (Assessment Point 2) to the River Thames has

abstractors over a wide range of sites and could
involve re-location of damaging abstractions.
Revocation of unused abstraction licences
The revocation of licences will only take place after
consultation and prior notification to the licence
holder. In some cases it might be more appropriate to
reduce licence quantities especially if the volumes
stated on the licence are unable to be achieved or if
there have been changes in water need.

not been assessed as we have no flow data available

Under the Water Act 2003, we do not have to provide

on this section of the river.

compensation if we revoke a licence that has not been

Proposed development for the Thames Gateway will
take place across the northern sector of this WRMU,
along the south bank of the River Thames. Large
developments such as these (predominantly housing
and light industries) will require additional water

used for four years. This only applies to those licences
where the period of non-use started after April 2004.
For all other abstractions, (where the period of non-use
started before April 2004), the seven year rule will still
apply.

supply over and above the sources already developed,

4.4.4 Licensing policy for new and varied licences

although Section 3.1.6 highlights the extent of water

Any applications for consumptive abstraction from this

efficiency measures proposed.

unit either from ground or surface waters are unlikely
to be successful due to the resource deficiencies in

Part of the Thames Gateway development includes

this unit. Exemptions may be granted for the

Eastern Quarry near Swanscombe. Eastern Quarry is

abstraction of water from coastal or marginal quality

currently operated as a Chalk source for cement

sources.

manufacture. However, this extraction will cease in
2008 and the land is earmarked for 7250 new homes.
This will potentially increase the volume of water
available to public water supply, as part of the
quarrying process involves de-watering the quarry
which takes water from the aquifier, and at present
discharges around 20 Ml/d into the tidal River Thames
via Swanscombe Marshes.
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5.0
These are the actions that we will undertake in the next six years
to implement this strategy.

Strategy actions
Table 1 outlines the actions we will carry out during the

this strategy again in 2011. These deadlines fit into

lifetime of this strategy.

the timetable of licence common end dates, and CAMS

All actions have a start date of 2007 and an end date
of 2011. This is only a four year period because we

production dates, which are published in Managing
Water Abstraction.

need to complete all actions before we start reviewing

The River Darent (western branch) at St John’s Jerusalem during August 2006, showing a dry channel. Action 5 will investigate the causes of this and
draw up an appropriate course of action.
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Sevenoaks Gravel Pits SSSI. Action 6 will investigate the inflows and outflows of this site to ascertain how important they are to the river flow in the
upper River Darent.

Table 1 Actions to assist in water resource management

Description, aim and comments

WRMU

Start

Finish

1

Seek downward variation of licensed volumes of licences that are unused for 7 years.

All

2007

2011

2

Review take-up of water saving suggestions in subsequent planning permissions granted.

All

2007

2011

3

Produce a factsheet on the pros and cons of rainwater harvesting for agricultural,
industrial and domestic use.

All

2007

2011

Investigate the irrigation and water saving measures used on golf courses
within the catchment.

All

2007

2011

Investigate the River Darent flow regime between South Darenth and
Darenth (St John’s Loop).

Middle Darent

2007

2011

Investigate the relationship between inflows and outflows to Sevenoaks SSSI,
to ascertain how important they are to the flow regime of the River Darent.

Upper Darent

2007

2011

Quantify the impacts of changing groundwater levels on neighbouring interests and
water related habitats when Eastern Quarry de-watering stops.

New Ash Green and Dartford

2007

2011

Consider the feasibility of flow monitoring on both the River Darent downstream of
Hawley and on the River Cray downstream of Crayford.

Lower Rivers Darent and Cray

2007

2011

Consider the feasibility of using old gravel pits for augmenting the river.

Upper Darent

2007

2011

10 Routinely seek additional information on industrial, commercial and agricultural
water use and water efficiency in the catchment.

All

2007

2011

11 Request information from water companies on their promotion of water efficiency with
commercial and domestic customers in and around the catchment.

All

2007

2011

4

5

6

7

8

9
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River Cray, Hall Place, Bexley
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Glossary of terms
and abbreviations
Abstracted flow
Hydrograph representation of flow removed from river
or the ground by abstraction.

Aquifer transmissivity
A measure of the ease at which water moves through a
porous medium.

Abstraction
Removal of water from a source of supply (surface or
groundwater).

Aquitard
Formations that permit water to move through them,
but at much lower rates than through the adjacent
aquifers.

Abstraction – actual
The volume of water actually abstracted as opposed to
the volume of water that may be abstracted under the
terms of an abstraction licence. Most individual
abstraction records are reported to the Environment
Agency each year.
Abstraction charges
The charges payable on an annual basis to the
Environment Agency under the terms of an abstraction
licence.
Abstraction impact
The effect of abstractions taken directly from a body of
water.
Abstraction licence
The authorisation granted by the Environment Agency
to allow the removal of water.
Aeration zone
The zone below the surface of the ground but above
the saturated zone. Also termed the unsaturated zone.
Alluvial deposit
Layers of sands or gravels, which are transported by a
river and then deposited in flatter areas such as flood
plains or lake beds.
Aquiclude
Formations that contain water, that is to say they are
porous, but do not allow water to move through hem
under typical hydraulic gradients.
Aquifer
A geological formation that can store and transmit
groundwater in significant quantities.
Aquifer storage recovery
Aquifer Storage Recovery schemes (ASR) attempt to
save excess surface water by storing it in suitable
aquifers so that it can be used to supplement supplies
at times of high demand.

Artificial impacts
Combined impacts of abstraction and discharge on
flows at the assessment point.
Artificial influences
Catchment activities such as surface water
abstractions, effluent returns and groundwater
abstractions which, individually or collectively, have an
influence on natural flows or levels.
Artificial recharge
Water which is deliberately discharged to groundwater
for the purposes of groundwater management.
Assessment Point (AP)
Critical point in a catchment at which an assessment of
available resources is made. Assessment Points are
located at the extremities of identified reaches and
Water Resource Management Units.
Asset Management Plans (AMP)
Asset Management Plans are produced by water
companies for Ofwat and set out the investment
programme for the water industry. These plans are
drawn up through consultation with the Environment
Agency and other bodies to cover a five year period
and have to be agreed by Defra and Ofwat.
Augmentation (river)
To increase flow.
Baseflow
The component of river flow that is derived from
groundwater sources rather than surface run-off.
Benchmark flow
The river flow regime selected as a context for setting
river flow objectives (may be natural, partly natural or
gauged).
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Biodiversity
The living component of the natural world. It embraces
all plant and animal species and communities
associated with terrestrial, aquatic and marine
habitats. It also includes genetic variation within
species.
Biodiversity Action Plans
At the Earth Summit in Rio in 1992, governments from
across the world pledged to take urgent action to
secure the future of the earth’s resources. In the UK, a
national strategy has been developed for the
conservation of biological diversity through the UK
Biodiversity Action Plan.
Borehole
Well sunk into a water bearing rock from which water
will be pumped.
Buffer zone
Strip of land alongside a river which protects it from
intensive agricultural practises to help reduce the
impact of farming.
Canal
An artificial watercourse used for navigation.
Catchment
The area from which precipitation and groundwater will
collect and contribute to the flow of a specific river.
Cessation condition
A condition on a licence that requires the licenceholder to immediately stop abstracting when a predetermined flow or water level is reached, in order to
prevent environmental damage.
Compensation flow
Water released from reservoirs in order to maintain a
certain flow or level further downstream of the river.
Confluence
The point where two or more streams or rivers meet.
Conjunctive use
A water supply system which relies on more than one
source of water. This can include systems containing
both surface water and groundwater sources.
Consent conditions
Terms under which a discharge consent is issued,
typically covering limits on flow rate and quality of
water discharged, in order to protect the needs of key
end users.
Constrained abstraction impact
The influence of an abstraction source which operates
within pre-defined flow / level or water quality
constraints.
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Consumptive use / Consumptiveness
Use of water where a significant proportion is not
returned, either directly or indirectly, to the source of
supply after use, e.g. spray irrigation.
Cubic metre (m3)
Equivalent to 219.969 gallons or 1,000 litres.
Demand
The amount of water required for use.
Demand management
The implementation of policies or measures which are
used to control or influence the consumption or waste
of water.
De-naturalisation
Process of converting a natural flow to an estimated
existing or scenario flow by adding consumptive
abstraction and discharge impacts.
Derogate
To depreciate or diminish – used in abstraction
licensing where a proposed new licence would reduce
resources to an existing authorised abstraction.
Designated water dependent sites
Nationally or internationally important (habitat) sites
that have been legally recognised, which could be
affected by water management or water quality issues.
Direct discharge (Groundwater)
The direct release into groundwater, via a sealed pipe
or other direct means, of any List I or List II substance
(as listed in the Groundwater Directive).
Direct discharge (Surface Water)
The direct release into any surface waters, via a sealed
pipe or other direct means, of any substance (trade
effluents, sewage effluents, etc) other than
uncontaminated rainwater run-off.
Discharge
The release of substances (i.e. water, sewage, etc.) into
surface waters.
Discharge consent
A statutory document issued by the Environment
Agency, which defines the legal limits and conditions
on the discharge of effluent into controlled waters.
Drift deposit
A loose deposit of sand, gravel, clay, etc on top of solid
rock.
Drought
A general term covering prolonged periods of below
average rainfall resulting in low river flows and/or low
recharge to groundwater, imposing significant strain on
water resources and potentially the environment.

Drought order
A means where Water Companies and/or the
Environment Agency apply to the Secretary of State for
the imposition of restrictions in the uses of water.
Drought permit
Used by the Environment Agency in order to allow a
Water Company to abstract water outside of the normal
terms of an Abstraction Licence during a drought
period.
Dry Weather Flow (DWF)
This can be thought of as the average flow in the driest
week in the average summer.
Ecological River Flow Objectives / Level Requirements
The minimum river flows (or water levels) required to
protect ecological objectives.
Ecosystem
A community of plants and animals viewed within its
physical environment or habitat.

Existing abstraction and discharge impacts
The amount by which all abstractions reduced natural
flows in the scenario year, taking into account the
consumptiveness of the use, the location of any
effluent return and any lags or smoothing effects
between abstraction and outflow impact. Based on
estimated abstraction returns from the scenario year.
Fauna
Animal population of a particular area or period.
Flashy catchment
River flow responds quickly to rainfall.
Flood plain
Land adjacent to a watercourse that is subject to
flooding.
Flora
Plant population of a particular area or period.

Effective rainfall
Rainfall which is used for recharge of aquifers or to
support river flows after ‘losses’ due to evaporation
and take-up by plants.

Flow duration curve
A graph showing the plot of flow versus exceedance
value. Thus Q95 (the natural river flow that is exceeded
95% of the time) will be a low rate of flow, and Q5 (the
natural river flow which is only exceeded 5% of the
time) will be a high rate of flow.

Effluent
Liquid waste from industrial, agricultural or sewage
plants.

Flow regime
The statistical pattern of a river’s varying (mean daily)
flow rates.

Environmental allocation
The amount of water that is required to support the
ecology of a river.

Fluvial
A term applied to the action of rivers and streams.

Environmental impact
The total effect of any operation on the environment.
Environmental Weighting (EW)
An assessment of a river’s sensitivity to abstraction
based on physical characteristics, fisheries, plant life
and invertebrates. It is specifically used in the CAMS
RAM.
EU Water Framework Directive
First major review of European water policy. Seeks to
improve water quality in rivers and groundwater in an
integrated way (see Integrated River Basin
Management).
Evapotranspiration
The total loss of water as a result of transpiration from
plants and the evaporation of water from soil, rock and
surface water.
Exceedance value
The percentage of time that a particular flow is
exceeded within the flow record (also see flow duration
curve).

Gauged flow records
Records of flow in a river as conventionally measured.
They reflect natural runoff from the catchment and
artificial influences (abstraction, discharge, etc) that
occur upstream of the measurement point.
Gauging station
A site where the flow of a river is measured.
General Quality Assessment (GQA)
Method for assessing the general quality of inland and
coastal waters.
Geomorphology
Scientific study of land forms and of the processes that
formed them.
Greywater
Wastewater from all sources in a property other than
toilets.
Groundwater
Water that is contained in underground rocks.
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Groundwater baseflow
The contribution that groundwater makes to the flow of
rivers. It maintains the flow of rivers during extended
periods of dry weather.

Hydrological yield
The unrestricted output of a source that can be
sustained by the catchment or aquifer feeding the
river.

Groundwater catchment
The area from which groundwater will collect and flow
to a specific river or over a specific discharge
boundary.

Hydrology
The study of the Earth’s water, in particular of water
under and on the ground before it reaches the ocean or
before it evaporates.

Groundwater Management Units (GWMU)
Administrative sub-divisions of aquifers, defined on
geological and hydrogeological criteria, which form the
basis for groundwater resource management and
licensing policy decisions.

Hydrometric network
Networks of sites monitoring rainfall, river flow and
other water levels. The data collected is used for water
resources management and planning, water quality,
ecological protection and improvement, flood defence
design and flood warning.

Groundwater Protection Policy
Environment Agency policy relating to potentially
polluting activities in order to protect groundwater
recharge areas.

Hydrometry
The measurement of water on or below the earth’s
surface.

Habitat
Place in which a species or community of species live,
with characteristic plants and animals.

Hydropower
The production of electricity by the force of fast moving
water, usually by using turbines, water wheels, etc.

Habitats Directive
A European directive on Conservation of Natural
Habitats and of Wild Flora and Fauna. The Directive is
implemented in the UK by the Conservation (Natural
Habitats & c.) Regulations 1994 – commonly known as
the ‘Habitats Regulations’. The Directive created of a
network of protected areas across the European Union
known as ‘Natura 2000’ sites.

Impoundment
An artificial body of water or wastewater such as a
pond or dam for collection or storage of water for future
use.

Hands-Off Flow (HOF)
A condition attached to an abstraction licence which
states that if flow (in the river) falls below the level
specified on the licence, the abstractor will be required
to reduce or stop the abstraction.
Hands-Off Level
A river flow level below which an abstractor is required
to reduce or stop abstraction.
Hydroecology
The study of the interactions between ecological and
hydrological processes in rivers and floodplains.
Hydrogeology
Branch of geology concerned with water within the
Earth’s crust.
Hydrograph
A graph showing the plot of flow or level versus time.
Hydrological scenario
A way in which to assess resource availability. There
are several ways to do this, including a long-term
(defined period) flow duration curve, a hydrograph for
a specified year with a specified return period, or a
simulated scenario.
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Internal Drainage Board (IDB)
A local land drainage authority with powers to raise
finance and do works.
Irrigation
The artificial distribution and application of water
through man made systems in order to stimulate crop
growth.
Land drainage
Actions taken to reduce waterlogging of land and to
minimise flood risk.
Leakage
Water lost from a supply network between the point of
supply and point of demand.
Licence
Formal permit allowing the holder to engage in an
activity (in the context of this report, usually
abstraction), subject to conditions specified in the
licence itself and the legislation under which it was
issued.
Licence application
Formal request by an individual or organisation to the
competent authority for a licence. For abstraction
licences, the competent authority is the Environment
Agency.

Licence determination
A decision by the Environment Agency on what terms
to grant or refuse a licence application, by reference to
regulatory powers and duties.

Minimum Residual Flow
The flow set at a river gauging station to protect
downstream uses. When flow falls below this level
controlled abstractions are required to cease.

Licence of right
A license that was introduced by the 1963 Water
Resources Act in order to regulate abstractions. It is
restricted mainly by the quantity of water authorised by
abstraction. This type of licence is no longer issued.

Mitigation
Reducing the environmental impact of a scheme,
development or operation. It also refers to actions
which can be taken to reduce such impacts.

Licensed abstraction and discharge impacts
The impacts of abstractions and discharges calculated
for current abstraction licences and discharges based
on full uptake of licensed abstraction rates and
consumptiveness assumptions.
Low flow
It is usually determined at a given value of ‘Q95’,
which means that flow falls below this level 5% of the
time.
Low Flows 2000
A software package which originated from CEH, which
can be used to generate low flow statistics for a
catchment.
Main river
The watercourse shown on the statutory “Main River
Maps” held by the Agency and Defra. The Agency has
permissive powers to carry out works of maintenance
and improvements on these rivers.
Maintained flow
The flow on a regulated river that is maintained by
groundwater pumping, reservoir releases or inter-basin
transfer.
Managing Water Abstraction
Document produced in May 2001 about the CAMS
process. It was updated in July 2002.
Maximum % abstraction impact
An indicator of the maximum abstraction impacts
relative to natural flows in a particular year.
Mean flow
A long term average of the daily flow.
Minimum Acceptable Flow
The minimum acceptable flow of an inland watercourse
as defined in Section 21 of the Water Resources Act
1991.
Minimum Maintained Flow
Statutory flow rate which must be maintained in
regulated rivers.

MORECS
Meteorological Office Rainfall and Evaporation
Calculation System. This is a generic name for Met.
Office services involving the routine calculation of soil
moisture and evaporation for Great Britain and uses a
grid of 40 x 40 km squares. This grid-square gives
subscribers a week-by-week snapshot view of current
soil moisture over the country.
Natural flow regime
The river flow pattern with no abstraction from or
discharge in to the catchment.
Natural flows
The flows which would exist in the absence of any
artificial impacts.
Naturalisation
Process of converting gauged flows into natural flows
by removing consumptive abstraction and discharge
impacts.
Naturalised flow records
The measured flow with a best estimate of upstream
abstractions from and discharges to the stream taken
into account. These represent the runoff from the
catchment that would occur if there were no artificial
influences upstream.
Net use
Proportion of abstracted water that is not returned to
the river system nearby. For example, irrigation
abstractions have 100% net use because no water is
returned to the river.
Non-consumptive
This is where all abstracted water is returned to the
source a relatively short distance downstream of the
abstraction point. E.g. hydropower generation, fish
farming.
OFWAT
Office of Water Services.
Peak flow
The maximum flow recorded during a high flow event.
Percolation
The descent of water through soil pores and rock
crevices.
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Perennial flow
River flow present through the entire year.
Permeability
The capacity of soil or porous rock to transmit water.
Potable water
Water of a suitable quality for drinking.
Potential yield
The volume of water which can be withdrawn from a
reservoir or aquifer in specified conditions, without
depleting the source.
Precautionary principle
Where data within an area is incomplete but there is
potential for significant environmental damage, all
decisions err on the side of caution in order to protect
the environment.
Precipitation
Deposition of moisture including dew, hail, rain, sleet
and snow.
Prescribed flow
A generic term for any flow set down as a rule or guide
to be followed under statute or regulation.

RAM Framework
Resource Assessment and Management Framework – a
technical framework for resource assessment (for the
definition and reporting of CAMS) and subsequent
resource management (including abstraction
licensing).
Reach
Unit of a river between two Assessment Points,
delineated for the purposes of abstraction licensing
and resource management.
Recent actual abstraction and discharge impacts
The impacts of abstractions and discharges calculated
for current abstraction licences and discharges based
on recent abstraction returns or estimated from uptake
and consumptiveness assumptions.
Recharge
Water which percolates downward from the surface
into groundwater.
Reedbeds
Reedbeds can improve water quality as they filter out
suspended solids as the water moves through them.
They also provide an important habitat.

Protected right
Means a right to abstract, which someone has by virtue
of the small abstractions exemptions defined in the
Water Act 2003 or by virtue of having an abstraction
licence. The right protected is the quantity that can be
abstracted up to that allowed by the exemption or the
terms of the licence. The small abstraction exemptions
defined by the Water Act 2003 are for domestic and
agricultural purposes (excluding spray irrigation) not
exceeding 20 m3/d.

Regime (Flow)
The statistical pattern of a river’s constantly varying
(daily) flow rates.

Presumption against
It cannot be taken for granted that a licence will be
issued for abstraction from this area. A licence
application will be fully assessed and it is highly likely
that it will have some constraints.

Resource zone
The largest possible zone in which all water resources
are shared. As a result all customers can experience
the same risk of supply failure from a resource
shortfall.

Public Water Supply (PWS)
Term used to describe the supply of water provided by
a water company.

Restoring Sustainable Abstraction Programme (RSA)
The programme for resolving environmental problems
caused by unsustainable abstraction in certain
catchments.

Q50
The flow of a river which is exceeded on average for
50% of the time.
Q95
The flow of a river which is exceeded on average for
95% of the time.
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Regulated river
A river where the flow is augmented through the
addition of water from another source.
Residual flow
The flow remaining in a river following the abstraction
of water from it.

Review of consents
The procedure by which the Environment Agency as a
competent authority will apply the Habitats Regulations
to review all relevant existing discharge consents,
abstraction licences, permissions and activities which
are likely to affect a designated European site.

Return period
The average interval of time within which the
magnitude of a given event, such as a flood or a
drought, will be equalled or exceeded once. So a flood
of this scale would happen once in fifty years. This is
shown as 1 in 50 or 1:50. It is also known as
Recurrence Interval.
Revocation
The cancellation of a licence and all associated rights
and benefits.
River Corridor
The continuous area of river, riverbanks and
immediately adjacent land alongside a river and its
tributaries.
River Flow Objectives (RFOs)
The minimum river outflows required to protect
ecological objectives within the area. It also considers
effluent dilution requirements, navigation and other inriver needs.
River Quality Objective (RQOs)
An agreed strategic target, expressed in terms of River
Ecosystem standards, which is used as the planning
base for all activities affecting the water quality of a
stretch of watercourse.
River reach
Unit of a river between two Assessment Points,
delineated for the purposes of abstraction licensing
and resource management.
Salmonids
Family of fish (salmonidae) which includes many
commercially farmed species such as the Salmon, Trout
and Char.
Saturated zone
The zone in which the voids in a rock or soil are filled
with water at a pressure greater than atmospheric.
Scenario flows
The flow at a given assessment point based on a
defined abstraction and discharge rate.
Selective metering
Metered charging of a well-defined subset of
households, such as a town, a region or particular
types of customers (e.g. sprinkler users).
Site of Special Scientific Interest (SSSI)
An area given a statutory designation by English Nature
or the Countryside Council for Wales because of its
nature conservation value.
Source of supply
Either an inland water (river, stream, canal, lake, etc.)
or underground strata.

Specific yield
The ratio of the volume of water that will drain, by
gravity, from rock or soil that was initially saturated.
Spray Irrigation
Abstracted water sprayed onto grassland, fruit,
vegetables, etc. During the summer period it has a high
impact on water resources.
Springs
These occur where the water table intersects the
ground’s surface.
Storage coefficient
The volume of water that an aquifer releases from or
takes into storage per unit surface area of aquifer per
unit change in head normal to that surface.
Strata
Layers of rock, including unconsolidated materials
such as sands and gravels.
Surface Water
This is a general term used to describe all water
features such as rivers, streams, springs, ponds and
lakes.
Surface water catchment
The area from which runoff would naturally discharge
to a defined point of a river, or over a defined
boundary.
Sustainable development
Development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs.
Sustainable management
The interpretation of the principles of sustainable
development at a local or regional level within the
boundaries of national and international political,
economic and environmental decision making.
Telemetry
A means of collecting information by unmanned
monitoring stations (often river flows or rainfall) using
a computer that is connected to the public telephone
system.
Threshold
A Hands Off Flow (HOF) value within a sequence of
HOFs, each individual Ml/d higher than the previous.
Tidal limit
The most upstream point within an estuary or river
where water levels are subject to tidal variation.
Time Limited Licence
Licence with specified end date.
Topography
Physical features of a geographical area.
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Total rainfall
Precipitation as measured by a raingauge.
Total water management
All water management activities from source to end use.
Transpiration
The loss of water vapour from a plant through the
pores that covers the leaf’s surface.
Treatment Works (also Waste Water Treatment Works)
Sewage Treatment Works or Water Treatment Works.
Trickle irrigation
The irrigation of crops by taking water direct to the
plant roots, but without spraying or ejecting into the
air.
Unconstrained abstraction impact
Abstraction impacts not related to hydrological or
water quality constraints. Also see Abstraction
Impacts.
Unlicensed Abstraction
An abstraction that is carried out unlawfully or that is
exempt from licensing.
Unsaturated zone
An area below the immediate surface of the ground but
above the saturated zone.
Uptake
The degree to which a licensed entitlement is actually
abstracted over a period of time.
Water neutral
No net increase in water use caused by a new
development.
Water Resource Management Unit (WRMU)
An area that has similar groundwater and/or surface
water characteristics and is managed in a similar way.
Water Resource(s)
The supply of groundwater and surface water in a given
area.
Water Resources Strategies (The)
Strategy for Water Resource planning in England and
Wales over the next 25 years which will ensure
sustainable use and sufficient water for all human uses
with an improved water environment. The strategies
predict demand using different social and economic
scenarios.
Water Rights Trading
The transfer of licensable water rights from one party to
another for benefit.
Water table
Level below which the ground is saturated with water.
May vary with rainfall and pumping of boreholes.
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Wetland
An area of low lying land where the water table is at or
near the surface for most of the time, leading to
characteristic habitats.

List of Abbreviations
ADF
Average Daily Flow.
AMP
Asset Management Plan produced by the Water
Companies for OFWAT. It sets out the investment
programme by the water industry.
AOD (also mAOD)
Above Ordnance Datum: Land levels are measured
relative to the average sea level at Newlyn in Cornwall.
This average level is referred to as “Ordnance Datum”.
Contours on Ordnance Survey maps of the UK show
heights above AOD in metres, hence mAOD.

GQA
General Quality Assessment.
GW
Groundwater.
GWABS
Groundwater Abstraction.
GWDIS
Groundwater Discharges.
GWMU
Groundwater Management Unit.
HOF
Hands-Off Flow.

AONB
Area of Outstanding Natural Beauty.

Km
Kilometres.

AP
Assessment Point.

Km2
Square kilometres.

BAP
Biodiversity Action Plan.

m3/s
Cubic metres per second.

BW
British Waterways.

MAF
Minimum Acceptable Flow.

CAMS
Catchment Abstraction Management Strategy.

mAOD
Metres above Ordnance Datum (mean sea level at
Newlyn Cornwall 1915–1921).

CBD
Convention on Biological Diversity.
CCW
Countryside Council for Wales.
CEH
Centre for Ecology & Hydrology and incorporates the
former Institute of Hydrology (IoH).
cSAC
Candidate Special Area of Conservation.
cSPA
Candidate Special Protection Area.
DEFRA
Department of the Environment, Food and Rural Affairs
(succeeds former DETR and MAFF).
EIA
Environmental Impact Assessment.
EU
European Union.
FDC
Flow Duration Curve.
GIS
Geographical Information Systems.

Ml, Ml/d, Ml/day
Ml = megalitres = 1,000,000 litres = 1,000 cubic
metres = 1,000 m3 = 220,000 gallons
Ml/d = Ml/day = Ml per day, = thousand cubic metres
per day (tcmd).
Ml/a
Ml/a = Megalitres per year.
mm
Millimetres.
MMF
Minimum Maintained Flow.
MRF
Minimum Residual Flow.
NGWCLC
National Groundwater and Contaminated Land Centre.
NRA
National Rivers Authority (now incorporated within the
UK Environment Agency).
OFWAT
Office of Water Services.
PF
Prescribed Flow.
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PWS
Public Water Supply.
Q50
Flow exceeded 50% of the time period considered.
Q95
Flow exceeded 95% of the time period considered.
R&D
Research and Development.
RFO
River Flow Objectives.
RQO
River Quality Objective.
s
Aquifer storage.
SAC
Special Area of Conservation.
SPA
Special Protection Area.
SSSI
Site of Special Scientific Interest.
SW
Surface Water.
SWABS
Surface Water Abstraction.
SWALP
Surface Water Abstraction Licensing Procedure.
SWDIS
Surface Water Discharges.
UWWTD
Urban Waste Water Treatment Directive.
UKCIP
United Kingdom Climate Impacts Programme.
WRMU
Water Resource Management Unit.
WWTW
Waste Water Treatment Works.
WRc
Water Research Centre.
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Appendix 1: Outline
structure and information
in Technical Document
1 Background Information
CAMS background

2 Resource Assessment
CAMS Resource Assessment
Overview of Resource Assessment process
CAMS Resource Assessment ledger

3 Sustainability Appraisal
CAMS Sustainability Appraisal
Overview of Sustainability Appraisal process
Sustainability Appraisal tables

4 Consultation
CAMS Consultation
Overview of Consultation process

Overview
document

Records of consultation

5 Links to relevant strategies
Strategies relevant to this CAMS

6 CAMS Documents
Awareness raising leaflet
Consultation Document

7 Managing Water Abstraction and the
Licensing Process
Managing Water Abstraction
Managing Water Abstraction Interim Update leaflet
The Water Act 2003 – Modernising the Regulation
of Water Resources leaflet
Licence trading information

Other Documents
Glossary
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