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INTRODUCTION

Purpose of the Regional Appendix

This Regional Appendix to the NRA “Policy and Practice for the Protection of
Groundwater” Frovides Information specific to Anglian Region. Details are
given on the following subjects:-

» Description of the Anglian Region.
» Geology and hydrogeology
» Main office locations and contacts relevant to groundwater matters.

» How to use the “Policy and Practice for the Protection of Groundwater” prior
to the introduction of new Groundwater Vulnerability Maps and new Source
Protection Zones.

This is one of ten Appendices, each one specific to a different NRA region.
Although the main document is a national one there are certain considerations,
within the headings listed above, that are only relevant to particular regions.
Each Appendix is produced to the same format with the necessary extra
information included. The Appendices should be read in conjunction with the
main document. Emphasis is given to regionally important factors such as the
vulnerability of particular strata.

Anglian Region

The Anglian Region is geographically the largest of the NRA regions, covering
an area nearly a fifth of England and Wales (27,000 square kilometres). Its
boundaries range from the Thames in the south to the Humber estuary in the
North and from the Norfolk coast inland to Northampton (See Figure 1).

The Region is predominantly rural with a low density of population, but includes
several important centres of population growth and industrial activity such as the
Mil ‘corridor’, Thameside, South Humberside and expanding centres like
Peterborough and Milton Keynes.






The Region is mostly low-lying with one third lying either below normal river
levels or below high tide levels. The rich agricultural land of the Fens is on
average one metre below sea level (dropping to @ maximum of three metres below
sea level) and this as far as 48 kilometres inland. Upland areas are formed of
Iimeﬁtones, from the Lincolnshire Wolds in the north to the Chiltems in the
south.

121 Anglian River Catchments
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Anglian Region is made up of a number of separate river catchments including
the Witham, Welland and Ancholme (part of the Humber catchment) in
Lincolnshire, the Nene in Northamptonshire and the Great Ouse in
Cambridgeshire, all except the River Ancholme drain to the Wash. Other
Important waters include the Norfolk Broads, the Rivers Bure, Yare and
Waveney in Norfolk, Gipping and Stour in Suffolk and the Colne, Chelmer and
Blackwater in Essex.

The Importance Of Groundwater In Anglian Region : Demand

The Region’s population exceeds five million and is the fastest growing in the
country, at about 1% per year. \Water use per person is increasing constantly and
total public supplies are currently forecast to increase from 1,850 temd to over
2,400 tcmd(thousand cubic metres per day) by 2011, Groundwater currendy
accounts for half of public supply.

Demands for industry and agriculture from groundwater could rise substantially
by 2011, most of the potential increase being for spray irrigation. The Region is
the most intensively farmed area of the country. About two thirds of the fruit
and vegetable acreage of England and Wales is in the Region which also has more
than half the potato and sugar beet acreage. Cereals are widely grown and in
many areas there is intensive pig rearing. Half of the UK S spray irrigation takes
Rlace in the Region, mosdy at times and places where water Is scarcest. Irrigadon

elps to improve both the quantity and quality of many crops, and to stabilise
prices by sustaining production in drought years.

There are also very substantial but largely unquantified summer demands to
maintain drain water levels in the Fen areas.
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Oil refining, chemical, paint and plastics industries are concentrated on the coast
particularly the Thames and Humber estuaries. Canning and food processing
plants are widespread and other important regional industries include mineral
extraction by suface mining, brick works at Peterborough and Beaford, sugar
refining and light engineering. High technology research and development
companies are associated with a growing number of centres and the holiday
Industry is a significant influence in parts of the region.

Water is also needed ‘in the river* for Furposes of amenity, ecology, fisheries,
navigation and to maintain water quality. Groundwater supports springs,
baseline river flows and wetlands, some of which are designated as sites of special
scientific interest. (See Section 1.5)

The Region also contains several thousand private unlicensable domestic wells.

Rainfall and Recharge

Anglian Region has less rainfall than any other part of the country - under 600
mm/year on average, compared with 940 mm/year in the rest of

England and Wales. However, it is ‘effective rainfall* #rainfall minus evaporation)
which sustains rivers and groundwaters and Frovides orall of our water
suPpIies. Table 1shows that on average Anglian has only one third of the
effective rainfall experienced b?/ the rest of England and Wales, and that in a
severe drought year this can fall to one eighth.

Table 1. Rainfall and Evaporation
AVERAGE YEAR DROUGHT YEAR4
Anglian  Restof Anglian Rest of

England England

& Wales & Wales
Rainfall - mm/year 5% 940 463 110
Evaporation - mm/year 443 453 423 450
Effective Rainfall mm/year 147 487 40 320
Effective Rainfall temd + 10870 - 2960

* Defined as happening, on average once in 50 years.
+temd: thousand cubic metres per day.
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Even so, this works out at about three times the highest forecast of future water
need. Ifit occurred ata steady rate, throughout the year and from year to year,
there would be no problem. Unfortunately it does not. Evenin an average
summer, evaporation (448 mm) greatly exceeds rainfall (300 mm). In Anglian
Region every summer is a drought and all our water, in the tap and in the river,.
has to come from stored winter rainfall.

The years 1988 to 1992 proved to be the longest dry perlod this century

with only 78% of normal rain. The ‘cumulative deficit’ during this period was
500mm. This is equivalent to the loss of more than nine months’ rainfall which is
very serious. Although this type of event is supposed to accur only once in 100
years, prolonged periods of drought are not new in eastern England. The
flroughts of 1899-1902 and 1970-1973 were of almost similar duration although
853 Severe.

At the end of the current period groundwater levels were still exceptionally low
and in some parts of the region at record low levels.

River Protection and Support
In the Anglian Region a number of schemes have been developed many involving
groundwater, which conserve, redistribute, and/or augment water resources.

Ely Ouse-Essex System

Water in the River Ely Quse flowing to the Wash is diverted in a reverse direction
Into existin(LchanneIs built to cope with winter flood waters. 1t is then pumped
through 20 kms of two and a half metre diameter tunnels, and 24 kms of pipelines
Into the Essex rivers, Stour and Blackwater. From these it is re-abstracted and
pumped to water company reservoirs, as well as supporting river flows and
meeting other local demands en route.

Trent-Witham-Ancholme System

Rapidly rising water demands in North Lincolnshire in the early 1960s,
particularly those arising from industrial expansion along the South Humber
Bank, prompted development of the Trent-Witham-Ancholme system. These
demands are met by supplies from the River Ancholme, and to ensure adequate
flows in the Ancholme in dry spells, water is transferred 1o it from the River



Witham, which in turn is augmented by pumping water from the River Trent into
the Fossdyke Navigation Canal which carriesit to the River Witham. Again the
system also supports the rivers and helps meet local abstraction demands en
route.

Great Ouse Groundwater Scheme

Flows in the Ely Ouse and its tributaries the Cam, Lark, Little Ouse and Wissey,
and many important wetland sites, are subject to pressure from the increasing
demands for water. Fortunately this area contains a major part of the regional
Chalk aquifer, and a comprehensive scheme has been devised to develop the
aquifer not only for water supplies, but also to artificially squort low flows in
the rivers. The scheme maK eventually comprise 300 boreholes, of which over 50
are already constructed. These will meet increasing Bublic supply needs, provide
river support pumFin% to compensate the river for abstractions, maintain wedand
sites, allow more flexiole use of raw water and augment river flows for public
supplies in Essex.

Other Schemes

Similar, though smaller scale, groundwater schemes exist to make maximum use
of groundwater resources, and at the same time to sustain and support flows in
the rivers Waveney, Bure, Deben, Stour, Blackwater and others.

. GEOLOGY AND HYDROGEOLOGY

The stratigraphy of the Anglian Region, consisting of sedimentary strata which
range in age from the Jurassic period to the Recent, is shown in map form in
Figure 2. The main stratigraphic units, including a description, flow mechanism
and Geological Classification are givenin Table 2. A summarg of information
regarding the Geological Classification of strata is given in Tanle 3.

Vulnerability of groundwater resources is much dependent on the distribution of
outcrops, the nature of the overlying soils, their relationship with clay strata, and
their depth below ground level. A Groundwater Vulnerability Map is shown in
the main document of the ‘Policy and Practice for the Protection of
Groundwater*,
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Figure 2. Regional Solid Geology
(Simplified)
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3. GROUNDWATER PROBLEMS IN THE REGION RELATED TO POLICY
STATEMENTS

Groundwaters are generally of higher quality than surface waters, but once
contaminated are much more difficult to clean uF. Many of the rivers in the
region are dependent on groundwater for base flows in summer.

Policy A (Resource(sR

Groundwater provides spring flows to rivers and wetlands, which are potentially
Vulnerable to over abstraction, and some rivers and wetlands have heen affected
historically b% abstraction under ‘licences of right* over which the NRA’S
predecessors had no control. Increasing abstraction could further exacerbate the
Situation.

The NRA*s approach to solving this problem is two-fold:

Abstraction licences continue to be issued only if the water environment is not
adversely affected. Variations are sought to existing licences that currently cause
an adverse affect on the water environment.

Development of river to river transfer schemes, and of river support pumping
from groundwater. (See Section 15)

Policy B (Physical Disturbance)

Surface mineral exploitation is the main form of physical disturbance. The
Region, historically aprovider of minerals, has resources of potential or actual
economic value including limestones, sandstones, clay, sand and gravel.
Ironstone has been extracted extensively from Farts of the region in the past.
Dewatering activities pose a threat to both quality and quantity of groundwater.

Policy C (Waste Disposal)

Virtually all landfill sites, distributed throughout the re%ion, are located at
disused mineral extraction sites. The majority of these historical landfill sites
have been located, and designed on the ‘dilute and disperse' principle, without the
same regard for groundwater that is at present required.
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Policy D (Contaminated Land)

Contamination problems are associated with the areas that have undergone
Industrialisation, associated with Thamesice and Humberside, the main urban
areas and military installations.

A number of sites have been identified as having polluted groundwaters, several
of these having potable sources which have been polluted by organic industrial
chemicals and subsequently have had to be withdrawn from use or have had
treatment provided.

Policy £ (Disposal of SIudPes)
The Water Companies apply sewage sludge as afertiliser to agricultural land in
many parts of the Region. This requires careful control to avoid the risk to
polluting groundwater mainly by hacteria.

Policy F (Discharges to Underground Strata)

There are many minor consented discharges to underground strata from septic
tanks and soakaways. Small numbers of more significant discharges within this
category include, for example, boreholes used for industrial cooling purposes.

Policy G (Diffuse Pollution)

Extensive agriculture and use of agrochemicals, in particular nitrate and
pesticides, have been detrimental to the quality of some of the region’s
groundwaters. Nitrate concentrations in groundwater are rising across a large
area of the UK, and some of the most severely affected ?roundwater supplies are
those of the Jurassic Limestone aquifer of central Lincolnshire,

Nitrate concentrations in these areas usually exceed the EEC guideline of 25 mg/1
nitrate, often exceed the EEC maximum acceptable concentration of 50 mg/1 and
have been linked to farming practices associated with intensive arable cropping.
In addition, point pollution sources may intensify the problem locally.

Following consultations between the NRA and the Ministry of Agriculture,
Fisheries and Food, the Nitrate Sensitive Areas (Designation) Order, 1990, came
Into force on 1stJune 1990. This order, in accordance with Section 112 of the
Water Act 1989(a), designated two Nitrate Sensitive Areas (NSAs) in the Anglian

19



Region at Branston Booths and Sleaford. In these Areas, farmers and landowners
are compensated for making significant changes to agricultural practices to reduce
nitrate leaching. The NRA In conjunction with MAFF is assessing the effects of
changing farming practices in these areas over a period of five years.

The Branston Booth’s NSA, south-east of Lincoln, covers an area of
approximately 2000 hectares, corresponding to the catchment area for the public
water supply boreholes. The Sleaford NSA is located west of Sleaford, covering
an area of approximately 3000 hectares.

In addition to the NSAs, eight Nitrate Advisory Areas (NAAs%have been
designated in the Anglian Region at Hillington, Gayton, Congham, Bircham,
Fring, Sedgeford, Fowlmere, and Cringle Brook. These are areas where farmers
are advised how to farm in such a way as to minimise nitrate leaching.

Other isstes which are best described under ‘Policy G* which constrain the use
of some groundwater resources for public supplies are;

a) Saline intrusion from the sea in some coastal areas.
b) Naturally high fluoride, iron and manganese concentrations.

Policy H (Additional Threats to Groundwater Quality)

The importance of agriculture in the Region, the existence of several major ports
at Ipswich, Harwich and along Thameside and Humberside, their proximity to
North Sea h?]/drocarbon production areas, and continental trading ports like
Rotterdam, nas lead to the establishment of chemical industries, areas for storage
of chemicals and farm wastes, and distribution pipelines. Asthe Region’s
population grows, development of its infrastructure leads to higher demand for
water supply. All of these activities pose a potential threat to groundwater
[eSOUrCeS.
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4. MAIN OFFICE LOCATIONS AND CONTACTS RELATING TO
GROUNDWATER MATTERS

Within Anglian Region all consultations for planning permission are
administered by the Planning Liaison Sections within the three area offices,
providing the opportunity to give advice about prevention of pollution of
groundwater at a very early stage in the planning process. Waste disposal licences
and applications to make a direct discharge to groundwater are dealt with by the
Environmental Managers’ Departments at the three area offices.

The locations of the relevant offices are given in Figure 1and Table 4.
It is the policy of the Authority wherever possible, to discuss proFosaIs with
planning officers, waste disposal officers and developers at an ear % stage. In this

way the specific aspects of each proposal can be investigated and the interested
parties made aware of the Authority’s interests and concemns.
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TABLE 4. MAIN OFFICE LOCATIONS AND GROUNDWATER CONTACTS
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TABLE 4. MAIN OFFICE LOCATIONS AND GROUNDWATER CONTACTS
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5. HOW TO USE THE POLICY AND PRACTICE FOR THE PROTECTION OF

5.1

5.2

GROUNDWATER PRIOR TO THE INTRODUCTION OF NEW
GROUNDWATER VULNERABILITY MAPS AND NEW SOURCE
PROTECTION ZONES

Introduction

Prior to introduction of the national NRA policy, Anglian Region had its own
Aquifer Protection Policy. Maps outlining the extent of the original Aquifer
Protection Areas are available for consultation at Area offices. These maps were
prepared using the best information available at the time of drafting.

There isa consicerable amount of work involved in producing the new
Groundwater VuInerabiIitﬁ maps and the definition of Source Protection Zones.
This programme of work has already started but will continue for many months,
Until the new maps are available the existing Aquifer Protection Policy maps will
be used. This section explains how these maps can be used with the new Policy.

The Technical Basis of the Original Anglian Region Aguifer Protection Policy
The land was divided into four different categories, in order to control activities,
development and land-use changes according to the risk of pollution posed to
aquifers. The four categories were;

Protection Area A around potable groundwater sources.

Protection Area B:  : over the exposed parts of aquifer outcrop.

Protection Area C:  : over the remaining aquifers covered by low
. permeability deposits.

Non-Aquifer Area; the remaining low permeability areas.

Protection Area A comprised:
(1) the land within a 0.25km radius of a potable source.

(if) all land where the vertical time of travel to the water table is less than a year
and where the horizontal travel time within groundwater to a potable source
15 less than 50 days.

'Potable source’ includes all public water supply sources and those private
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sources licensed to abstract over 100 mega litres per annum (MI/a)and which
require water of high quality. The 50 day travel time boundary or isochrone
allows time for appreciable reduction of microbial organisms by natural
Processes.

Within Protection Area A, the Authority opposed all development proposals or
changes in land-use which posed an unacceptable risk to either the
microbiological or chemical quality of the underlying groundwater or threatened
the continued use of groundwater sources.

Protection Area B comprised all the remaining land where the vertical travel
time to the water table is less than ayear and where the aguifer COVer is non-
existent or is overlain with relatively shallow, permeable deposits. The
groundwaters underlying Protection Area B are the outer catchment areas
contributing to those sources within Protection Area A, as well as unused parts
of aquifer where the groundwater quality is to be maintained for future uses.

Within Protection Area B, the Authority opposed all development proposals
which, either individually or in combination with similar developments, posed an

unacceptable risk to the underlying groundwaters from either degradable or non-
degradable materials.

Protection Area C comprised that land where the vertical time of travel from
surface to groundwater Is greater than a year and usually exceeds 20 years. The
aquifer under this area s covered by significant thicknesses of clay. The area
excludes the land within 0.25km of potable water sources which IS included
within Protection Area A.

Within Protection Area C, the Authority opposed all development proposals that
could have potentially polluted the underlying groundwater and involving toxic,
persistent or non-degradable materials. The degree of protection sought within
Protection Area C was generally less stringent than in Protection Area B,
However, all proposals involving direct or indirect discharges to the aquifer were
only considered in the light of a prior investigation as outlined in the Department
of Environment Circular 4/82 (Department of Environment 1982).
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Non-Aquifer Area protection measures are designed more to safeguard the
quality of surface water than groundwater.

Small, isolated, domestic groundwater sources may exist within this area. The
Authority opposed all develorpment proposals that could have led to a
deterioration in the quality of such supplies.

Falling within Protection Areas B and C were anumber of small licensed (<100
MI/a) and unlicensed domestic groundwater sources. These required additional
protection from the disposal of potentially polluting wastes.

Activities within the immediate surroundings of a borehole or well present the
greatest risk of contamination to the abstracted groundwater. These areas are
often in the ownership of the abstractor, who should be able to minimise the risks
or:‘_groundwater contamination through control of the activities located within
this area.

Transitional Arrangements for Introduction of the New Policy and Practice
for the Protection of Groundwater Using Existing Maps

As explained above, until maps are available showing the new Source Protection
Zones the existing Aquifer Protection Maps will be used inconjunction with the
new Policy.

Table 5and Figure 3 shows the approximate relationship between the old Aquifer
Protection areas and new Source Protection Zones.

Table 5. Comparison of Old and New Protection Zones

Old Aquifer New Source Protection Geolo?ical

Protection Areas  Zones Classitication*

A | Major and Minor
Aquifer

B 1, 111 Major and Minor
Aquifer

C _ Non-Aquifer

Non-Aquifer Non-Aquifer

* See Table 3 for definitions
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Figure 3: Comparison of Old andNew Zones

UNCONFINED CONFINED
Water
Supply
Borehole

NEW

OLD

5J.1 Changes to Zone Definition
Due to the different definitions associated with the new Policy, changes will have
to be made in the position of houndaries of existing protection areas. These
changes will be made over aperiod of several years.

53.2 Current Vulnerability Maps
Vulnerability Maps were drawn in 1983,1987 and 1991 at different scales. These
maps were produced in conjunction with the Soil Survey and British Geological
Survey and consider the vulnerability of groundwater to contamination from a
diffuse pollutant such as nitrate. The soil characteristics, geology and
hydrogeology were combined to produce areas of high, intermediate and low
vulnerability.

These maps will remain usable with the original Aquifer Protection Policy maps
until the new Groundwater Vulnerability Maps have been produced.
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5.4

5.0

The Maps Proposed for the New Policy

A series of Geological Classification Maps will be produced on a scale of
1:100,000 with each sheet coverin% one county area. These maps will be
produced after considering the vuinerability of the groundwater, the geology and
also soil type. This will result in a sub-division of Major Aquifers into high,
Intermediate and low vulnerability.

The Source Protection Zones will not be shown on these maps, but will be
detailed on larger scale maps and in reports held in the regional NRA offices. It
will be possible for any proposed developer to discuss the definition of the zones
In relation to a particular proposal. The oudines of the zones will not however be
altered without detailed hydrogeological information to the contrary.

Summary maps will be produced to relate the Source Protection Zones to the
Groundwater Vulnerability maps.

Conclusion V

When applying the new Policy Statements the original Aquifer Protection maps
will be used as far as possible for the interim period until the new Source
Protection Zones have been drawn. Some interFretation will be required as the
new Source Protection Zones and Geological Classification are not wholly
comparable to the original Aquifer Protection Areas A, B, C and Non-Aquifer.

Each proposal for development will be considered in relation to the risk it poses
to the abstraction in question. The first group of Source Protection Zones will be
produced for the NRA by July 1993, Priority has been given to those sources
consiclered vulnerable to nitrate contamination. Beyond this time, the remaining
Source Protection Zones will be defined as soon as possible and when the
NECessity arises.
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NRA

National Rivers Authority

To obtain copies of any of the following documents,
gb? ey Natmna?RwersgAut ority) 0

National Rivers Authorit
Newcastle-Upon-Tyne
NE85 4ET

(made payable to t

Policy & Practice for the Protection of Groundwater

|ease send cheque
P postaforder tg

(including the Grounawater Vulnerability Map) Price £15
Individual copies of the Groundwater Vulnerability Map Price £5
Summa Leaflets for the Groundwater Protection

Policy Document No Charge

Regional Appendices can be obtained from the appropriate regions free of charge
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