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Introducing the Norfolk Water Strategy Programme

Water Resources East (WRE), Norfolk County Council (NCC), Anglian Water (AW) and The Nature 

Conservancy (TNC) have formed a partnership to produce a sustainable water management plan 

and water fund for the county of Norfolk.

“Water Funds are organisations that design and enhance financial and governance mechanisms 

which unite public, private and civil society stakeholders around a common goal to contribute to 

water security through nature-based solutions and sustainable watershed management.” TNC, 

2021

The aim of the plan is to secure access to good quality, long-term water resources for all water 

users, while protecting the environment and showcasing the county as an international 

exemplar for collaborative water management.
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Objectives of assessment

To present “the key water-related challenges that currently affect and are projected 

to affect key stakeholders (including the environment) in the county of Norfolk over 

the period to 2050”.

At the project outset it was assumed that these are likely to include challenges 

related to water scarcity, flooding and water quality. With respect to flooding, the 

scope excludes coastal flooding except where this is combined with other types of 

flood event.

Findings are based on a high-level review of readily available documents and 

information gathered through interviews with key project stakeholders conducted in 

February 2021. A list of stakeholders is provided in the final slide.
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Outputs of this assessment

The key outputs from this assessment are:

• A summary presentation for use in a planned stakeholder workshop

• A more comprehensive version of the presentation, with supporting materials (this 

document)
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Local context

The following section provides an overview of the geography of Norfolk and presents 

county-specific information where possible, typically drawn from regional or national 

information sources.

Irrigation of potato crops at Holkham ©Tim Graham (Tim 

Graham, 2021)

River Wensum at Norwich (Visit Norfolk, 2021) Cley Marshes ©Barry Madden (Norfolk Wildlife Trust, 

2021)
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The environment

Coastline: 145km

Total land area: 5,371km2 (NCC, 2011)

Low-lying and flat topography

Large area drained by the Rivers Wensum, Yare and Bure and their tributaries into the 

North Sea

North-west drained by the River Ouse into The Wash

Chalk outcrops in western Norfolk

Situated in the driest region in the UK: East of England receives 71% of average UK 

rainfall levels (AW, 2019)

Most rivers ‘self-contained’ within the county
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Water assets (1)

Rivers (see map)

• Six WFD Management Catchments: 

Nene, North Norfolk, North West 

Norfolk, Old Bedford and Middle 

Level, Broadland Rivers and Cam and 

Ely Ouse (NCC, 2015)

• 2/3 covered by Broadland Rivers 

catchment

• Internal Drainage Boards (Water 

Management Alliance) and 

catchment partnerships operate 

across the county
WFD management catchments and rivers in Norfolk (NCC, 2015)
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Water assets (2)

Aquifers (see map)

• Chalk (lime green)
• most important groundwater resource in East 

Anglia

• 12 chalk rivers

• Crag (light brown): locally 

important resource

• Surface water-groundwater 

interaction of both aquifers at 

outcrop responsible for the 

maintenance of flows in locally and 

nationally important wetland 

systems 
Major aquifers and rivers and rivers of Anglian region (EA, 2012)
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Water assets (3)

Wetlands

• Rich in wetland heritage: reedbeds, grazing 

marsh, fen habitat (RSPB, n.d.)

• Support bittern (pictured), swallowtail 

butterflies, water voles and otters (RSPB, n.d.)

Broads

• Britain’s largest nationally protected wetland 

(EA, 2015)

• 200km navigable waterways (Broads Authority, 

2021a)

• More than 7 million visitors/year (Broads 

Authority, 2021b)
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People (1)

Population of 907,760 in 2019 

(Norfolk Insight, 2021)

Population unevenly distributed

38% live in urban areas and 62% hub 

towns and rural areas (Norfolk Insight, 

2021)

Transient population: 3,797 (33.7%) 

homes classified as ‘long-term 

vacant’, of which some of these will be 

second homes (Norfolk Insight, 2021) Population density across Norfolk (Norfolk Insight, 2021)
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People (2)

Source: Norfolk Insight (2021)
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The economy

Norfolk and Suffolk
• Economy valued at £36 billion (Norfolk & Suffolk 

Unlimited, n.d.)

• Diverse energy sector with significant generation 

capacity of solar, wind, nuclear, biomass and gas (Norfolk 

& Suffolk Unlimited, n.d.)

• Bacton Gas Terminal and network of offshore gas 

platforms supplies over a third of the UK's low carbon 

transition fuel

• The largest agri-food sector in the UK (Norfolk & Suffolk 

Unlimited, n.d.)

• Destination for recreation and tourism: Norfolk Broads 

contributes significantly to the economy of the Anglia 

River Basin District (EA, 2015)

Boating on the Broads (Broads 

Authority, 2017)

Sheringham Shoal Offshore Wind Farm (Sheringham 

Shoal, 2021)
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Water users

Regional water resource needs (WRE, 2020)
• Public water supply (85%)

• AW supply area: 50:50 SW and GW supply (AW, 2019)

• Spray irrigation (8%)
• Irrigation ‘hotspots’ in Norfolk (see map) (Knox et al., 2020)

• Power generation (3%)

• Industry (other) (1%)

• Food and drink sectors (1%)

• Other (2%)

Irrigation intensity (m3/km3) in England and Wales 

based on EA abstraction data (Knox et al., 2020)

Total consumptive demand for water in the WRE 

region (Ml/d) (WRE, 2020)
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Key water-related challenges (1)

Water 
availability

Water quality

Physical 
modifications

Flooding
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Key water-related challenges (2)

East Anglia is the driest region in the UK, has the highest forecast growth outside London, is 
a leading agricultural producer, and has habitats (including wetlands) of international 
importance. Little surplus water is available; competing demands exist between water needs 
for public supply, irrigation and the environment. Projections indicate a regional net deficit of 
around 200 Ml/d by 2050 (WRE, 2020).

Water availability

Very few waterbodies in Norfolk currently meet ‘Good’ status for surface water quality and 
this failure is largely due to ecological shortcomings. The majority are of ‘moderate’ status. 
Change in surface water status between assessment cycles shows a decline in status in c.9 
waterbodies and an improvement in c.11. For the majority there is ‘no change’ (NCC et al., 
2020).

Surface water 
quality

The Environment Agency Water Framework Directive Cycle 2 assessment shows overall 
‘Poor’ groundwater status for virtually the whole county. The main reasons for poor status are 
diffuse pollution from rural areas and also from towns, cities and transport; point source 
pollution (e.g. sewerage leachate, industrial discharge) and groundwater abstraction (NCC et 
al., 2020).

Groundwater 
quality
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Key water-related challenges (3)

Over the centuries most Norfolk rivers were modified to make way for agriculture and industry. 
This land use change has led to a decline in the quality and resilience of aquatic habitats. For 
example, rivers are silted, disconnected from floodplains, and lack morphological features for 
wildlife. Furthermore, barriers to fish and change to riparian habitats have also had negative 
impacts (Norfolk Rivers Trust, 2019).

Physical 
modifications

There is a high risk of flooding from local sources across the county, particularly from surface 
water and in combination with other sources of flooding such as main rivers and the sea (NCC, 
2011). Over the past six years Norfolk has experienced regular intense rainfall events which have 
caused widespread flooding (NSFA, 2021). The most recent significant event occurred on the 
night of the 23rd-24th December 2020 (NSFA, 2021).

Flooding
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Water availability (1)

Competing demands exist between water 
needs for public water supply, irrigation and 
the environment

All water resource zones (WRZs) except for 
three have a shortfall in supplies by 2030

South Fenland WRZ: greatest deficit by 2050 
(-20Ml/d)

Norfolk: irrigation ‘hotspot’ (see map)

Growth in irrigated agriculture

Irrigation intensity (m3/km3) in England and Wales based on EA abstraction 

data (Knox et al., 2020)
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Water 

availability (2)

Water Resource Zone (WRZ) 2020-21 2029-30 2039-40 2049-50

Happisburgh 1 -2 -3 -3

North Fenland 6 2 2 2

North Norfolk Coast 3 -1 -2 -2

Norfolk Rural North 2 -4 -5 -6

Norwich and the Broads 10 1 -1 -1

South Fenland 4 -19 -19 -20

Norfolk Rural South 3 1 0 0

Thetford 0 -1 -2 -3
AW WRZs in Norfolk (AW, 2019)

Challenge • East Anglia is the driest region in the UK, has the highest forecast growth outside London and is a leading agricultural producer (NCC et al., 

2020). Little surplus water is available; competing demands exist between water needs for public supply, irrigation and the environment 

(NCC et al., 2020).

• Significant abstractions for non-public water supply users exist, particularly for irrigated agriculture and food production (WRE, 2020). The 

aquatic environment is being increasingly threatened by the over-abstraction of water. This can result in reduced water levels, which, in 

turn, may limit ecological health (Norfolk Rivers Trust, 2019).

• Baseline supply-demand deficits are projected in majority of Norfolk WRZs (AW, 2019). It is also noted that Essex & Suffolk Water (ESW) 

has river intakes on and boreholes adjacent to the Rivers Bure and Waveney in Norfolk (ESW, 2019). The River Ely Ouse in Norfolk also 

supplies water to its Essex Supply Area via the Ely-Ouse to Essex Transfer Scheme (ESW, 2019).

• 60% of the area of Norfolk has no water available for additional abstraction licensing under low flow (Q95) conditions (NCC et al., 2020).

Scale of the 

challenge now 

and in future

• All WRZs in Norfolk with the exception of North Fenland, Norwich and the Broads and Norfolk Rural South have a shortfall in supplies by 

2030 (WRE, 2020). South Fenland WRZ has the greatest deficit of -20Ml/d by 2050 (WRE, 2020) (see table above).

• Highest irrigation intensity shown in North Norfolk Rivers and Cam and Ely Ouse management catchments (Knox et al., 2020). The 

seasonally high summer demand placed upon water resources coincides with the greatest demand requirements from the agricultural 

sector.

Dry year annual average WRZ level supply-demand balances (WRE, 2020)
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Water availability (3)

Main pressures • AW identifies population growth and sustainability reductions as the key drivers of change in the 

majority of Norfolk WRZs (AW, 2019). Thetford and Norfolk Rural North have the highest projected 

rates of population growth between 2017 and 2045 at 34% and 14% respectively. In addition, AW 

identifies North Fenland as ‘vulnerable to severe drought’ and South Fenland as ‘impacted by 

severe drought’ (AW, 2019). Great Yarmouth and Lowestoft and a number of market towns in 

ESW’s Suffolk Supply Area are also population growth ‘hotspots’ (ESW, 2019).

• AW’s Didlington and Wymondham planning zones have small localised deficits due to a reliance 

on a single groundwater source and the capping of the groundwater license to ensure compliance 

with WFD ‘no deterioration’ (AW, 2019).

Key planning documents 

providing a framework 

for investment to 

address the challenge

• WRE is tasked under the National Framework for Water Resources (EA, 2020) with producing an 

integrated water resource plan for the East of England (NCC et al., 2020).

• AW and ESW Water Resource Management Plans (WRMPs).

Planned investments to 

address challenge

• Strategic public water supply (PWS) options: water re-use (North Fenland) and winter storage 

reservoir (North Fenland/South Fenland) (AW, 2019).

• Demand management.



Water quality (1)

Surface water

• Few water bodies currently meet 

‘Good’ status

• Causes: over-abstraction, diffuse 

and point source pollution

Groundwater

• ‘Poor’ status across the county

• Causes: over-abstraction, diffuse 

and point source pollution, saline 

intrusion
Source: NCC et al. (2020)
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Water quality (2)
Challenge • Norfolk is an important county for food production, particularly wheat, barley and sugar beet. These crops are often farmed intensively, 

which is a cause for concern when managed ineffectively. Agrichemicals can percolate through the ground and contaminate groundwater 

reserves. In addition, pollutants (nutrients, pesticides, manure and sediment) are carried off farmland during various diffuse processes, 

where they eventually enter watercourses. These pollutants can degrade the quality of water and promote eutrophication; waterbodies can 

become over-enriched with nutrients, encouraging excessive algal growth. Furthermore, sediment loading can result in turbid waters and 

the smothering of spawning areas (Norfolk Rivers Trust, 2019).

• Roads and urban infrastructure provide another source of pollution. For example, Water Recycling Centre (WRC) discharges can contain 

ammonia and phosphate (although water is treated to legal standards, the levels of treatment are not always adequate to protect river 

health) (Norfolk Rivers Trust, 2019).

Scale of the 

challenge now 

and in future

• Very few waterbodies in Norfolk currently meet ‘good’ status for surface water quality and this failure is largely due to ecological 

shortcomings. The majority are of ‘moderate’ status. Change in surface water status between assessment cycles shows a decline in status 

in c.9 waterbodies and an improvement in c.11. For the majority there is ‘no change’ (NCC et al., 2020).

• The Environment Agency Water Framework Directive Cycle 2 assessment shows overall ‘poor’ groundwater status for virtually the whole 

county. The main reasons for poor status are diffuse pollution from rural areas and also from towns, cities and transport; point source 

pollution (e.g. sewerage leachate, industrial discharge) and groundwater abstraction (NCC et al., 2020).

• Norfolk has 247 Water Recycling Centres (WRCs) (AW, 2018). King’s Lynn and Norwich (Whitlingham) have experienced high number of 

combined sewer overflows (CSOs).

• WRC and sewer catchment capacity deficits identified in AW’s Water Recycling Long Term Plan (2018). High growth rates identified in 

Long Stratton (AW, 2018).

• Growth often coincides with areas where water and water recycling services are already under pressure and environmental resilience is 

low; where rivers are at or close to limits of environmental capacity for effluent discharge; where there are elevated risks of flooding; where 

water catchments are over licensed or over abstracted for water resources; and where water and water recycling infrastructure is at or 

close to capacity (AW, 2018).
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Water quality (3)
Main pressures • Intensification of crop production, particularly in the Broadland Rivers catchment. Larger field sizes caused by the removal of hedgerows mean 

larger run-off volumes and lack of barriers to ‘slow the flow’.

• Increase in magnitude and frequency of extreme rainfall events due to climate change may exacerbate diffuse pollution from agricultural and 

road run-off and point source pollution caused by e.g. combined sewer overflows. Periods of low flows caused by drought could also increase 

concentration of pollutants in waterbodies.

• Increase in impermeable surfaces due to urbanisation and growth leading to increased run-off. Prolonged periods of dry weather also reduce 

permeability of land.

• Population growth causing WRC and sewer capacity deficits.

Regulatory 

frameworks driving 

investments to 

address challenge

• The EU Water Framework Directive.

• Water Industry National Environment Programme schemes – considers direct effect of water company abstractions and catchment measures to 

improve the quality of water at abstraction intakes, invasive non-native species risk, fish passage and discharges to the environment.

• EU Urban Waste Water Treatment Directive.

• AW Long Term Water Recycling Plan and Drainage and Wastewater Management Plan (in development).

• Surface Water Management Plans (five in total), led by the Lead Local Flood Authority (Norfolk County Council).

• Catchment partnerships are a major initiative to encourage local action to protect and enhance the water environment (EA, 2015).

• Environmental Land Management (ELM) scheme – to replace the schemes currently available under the EU’s Common Agricultural Policy. 

Farmers will be paid for work that enhances the environment, such as tree or hedge planting, river management to mitigate flooding, or creating 

or restoring habitats for wildlife. Programme of ‘tests and trials’ currently underway to understand how the new scheme could work across a 

range of regions an sectors. Report on the Broads Test and Trial published in 2020 (Broads Authority, 2020).

• Catchment Sensitive Farming.

Planned 

investments to 

address challenge

• AW (2018) has identified schemes to increase sewer and drainage capacity, undertake CSO investigations and improvements and increase WRC 

flow and process capacity.



Flooding (1)

Intense rainfall events have 

caused widespread flooding

37,000 properties vulnerable to 

surface water flooding

Norfolk Strategic Flood Alliance 

to revisit Norfolk’s Flood Risk 

Management Strategy

Find out more at wre.org.uk

Source: BBC News (2021)
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Flooding (2)

Challenge • Increase in surface water flooding due to urbanisation and growth. Increase in magnitude and frequency of extreme rainfall events due 

to climate change may exacerbate flooding.

Scale of 

the 

challenge 

now and in 

future

• There is a high risk of flooding from local sources across the county, particularly from surface water and in combination with other 

sources of flooding such as main rivers and the sea (see map on right) (NCC, 2011). Based on national surface water modelling, 

approximately 37,000 properties are estimated to be at risk from flooding during a rainfall event with a 1 in 200 annual chance of 

occurring (NCC, 2011). Through this process, Norfolk was recognised as the 10th most at risk area out of 149 Authorities for the 

distribution of this funding (NCC, 2011). Norwich was identified as having approximately 14,000 people at risk of flooding and was 

ranked 19th in a list of English settlements outside the indicative Flood Risk Areas (see map on left) (NCC, 2011).

• Majority of urban areas in Norfolk have combined sewers (carry surface water and sewage water).

• Small rural communities struggle to secure national funding to address local flood risk issues.

• Groundwater flooding is poorly understood and often falls between surface water and river/coastal flooding investment.

Main 

pressures

• Increase in magnitude and frequency of extreme rainfall events due to climate change.

• Increase in impermeable surfaces due to urban expansion and growth leading to increased run-off. Prolonged periods of dry weather 

also reduce permeability of land.

Source: NCC (2011) Source: NCC (2015)
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Flooding (3)

Regulatory 

frameworks driving 

investments to 

address challenge

• Flood and Water Management Act 2010.

• The EU Floods Directive.

• Under the Flood Risk Regulations 2009, and in line with responsibilities under the Flood and Water 

Management Act, NCC as Lead Local Flood Authority is responsible for undertaking a Preliminary Flood Risk 

Assessment for local sources of flood risk, primarily from surface runoff, groundwater and ordinary watercourses 

(NCC, 2011). The Environment Agency retains responsibility for managing flood risk from main rivers and the 

sea (NCC, 2011).

• Surface Water Management Plans for Great Yarmouth Borough, King’s Lynn and West Norfolk settlements, 

North Norfolk, Norwich Urban Area and South Norfolk.

• Local Flood Risk Management Strategy for Norfolk

• Water company Drainage and Wastewater Management Plans (in development).

Planned investments 

to address challenge

• Broadland Futures Initiative is a partnership for future flood risk management in the Broadland area.

• NCC are working with AW, Broadland District Council and Norwich City Council to find long term solutions to the 

problem of surface water flooding in Norwich (e.g. installation of water butts and rainwater planters, funded by 

AW and Interreg EU CATCH climate change and flood reduction project).

• NCC and Suffolk County Council have submitted a proposal to EA/Defra Flood and Coastal Resilience Innovation 

Programme for funding to implement six schemes across Norfolk and Suffolk with the aim of storing and reusing 

flood waters. Outcome expected by end of March 2021.

• EA National Flood and Coastal Erosion Risk Management Strategy, published in September 2020.



Main pressures

Climate change

Hydrological 
extremes

•Drought

•Floods

Housing and 
economic growth

Shifting 
environmental 
expectations

Find out more at wre.org.uk
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Climate change: observed (Lovett et al., 2019)

Details from the Met Office HadUK-Grid dataset have 

been analysed by UEA for two 30-year baseline time 

periods (1961-90 and 1981-2010) to examine recent 

changes in temperature and precipitation.

The trends are stronger for temperature than 

precipitation and generally show an increase in 

indicators of higher summer temperatures, a reduction 

in those for colder winter temperatures and greater 

rainfall intensity.

The maps on the right, for example, show an increase 

in mean summer temperatures of at least 0.5°C 

between the two baseline periods.

Source: Lovett et al. (2019)
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Climate change: future (Lovett et al., 2019)

The UK Climate Projections 2018 outputs from the Met Office present estimates of 

future climate for four pathways representing different amounts of global surface 

temperature increase by 2100.

Mapped results at a 25km cell resolution show little geographical variability across 

the region and there is considerable uncertainty in the individual pathway 

projections. Nevertheless, taking the mid-point (50th percentile) in projections for the 

East of England through to around 2040 indicates the following changes compared 

to a 1981-2000 baseline:

• An increase in mean summer temperature of 1.2°C to 1.6°C

• An increase in mean winter temperature of 1.0°C to 1.3°C

• A decrease in mean summer precipitation of 1% to 13%

• An increase in mean winter precipitation of 5% to 8%
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Water resource zones affected by climate change impacts by 2045 (AW, 2019)
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Hydrological extremes: drought

There have been several droughts that have affected the Anglian region (e.g. in 1975-
76 and 2011-12). Each of these periods of exceptionally low rainfall affected water 
supplies to various extents, with some affecting parts of AW’s region more severely 
than others (AW, 2019).

Parts of the region are well served through the interconnection of strategic trunk 
water mains, adding to the security and flexibility of the system (AW, 2019)

Whilst dry spells in the UK are getting shorter, this is not an indication of changing 
levels of drought in the UK (Met Office, 2021a)

UKCP18 projected a trend towards drier summers on average, with generally stronger 
drying in southern parts of the UK (Met Office, 2021a)
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Water resource zones affected by severe drought (AW, 2019)
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Hydrological extremes: floods

Over the past six years Norfolk has experienced regular 

intense rainfall events which have caused widespread 

flooding. The most recent significant event occurred on 

the night of the 23rd-24th December 2020 (NSFA, 2021).

Extended periods of extreme winter rainfall are now 7 

times more likely (Met Office, 2021b)

The intensity of rainfall is expected to increase in future 

summers. This suggests that summers may tend to 

become drier overall but when it does rain it will fall in 

heavier bursts, which has implications for flash flooding 

(Met Office, 2021b).

Flooding in Long Stratton on the night of 23rd -24th December 2020 

(BBC News, 2021)
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Housing growth

10.4% increase in population by 2041 

(Norfolk Insight, 2021)

Growth ‘hotspots’: Greater Norwich and 

A11 Corridor

20,000-34,500 new dwellings planned in 

Greater Norwich by 2036 where the most 

dwellings currently exist (see map) (NCC 

et al., 2020)

Growth often coincides with areas where 

water and water recycling services are 

already under pressure
Existing dwellings (2018) and new dwellings planned by 2036 in 

Norfolk (NCC et al., 2020)
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Economic growth

Clean growth sits at the heart of the Norfolk & Suffolk Local Industrial Strategy

Clean energy: planned investment in renewable and nuclear power generation will 

make Norfolk and Suffolk the leading supplier of renewable energy to the UK, 

providing power for 58% of the UK’s homes (Norfolk & Suffolk Unlimited, n.d.)

Agri-food innovation: Norfolk and Suffolk has the innovation and expertise to

develop, pioneer and apply new approaches to sustainable agriculture, utilising clean

energy and innovative water management, and increase value added processing and 

exports through the applications of new technologies and systems (Norfolk & Suffolk 

Unlimited, n.d.)

Growth in Agriculture, Food and Drink sector: water could be a ‘barrier’ to agricultural 

development in Norfolk if not adequately managed



Shifting environmental expectations

Environmental and climate crisis of growing 

public concern

COVID-19 ‘lockdown’: people and nature

Environmental governance

• mandatory requirement for biodiversity net 

gain in the planning system

• development of Local Nature Recovery 

Strategies across England

Find out more at wre.org.uk
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Summary

Water availability, water quality, physical modifications and flooding identified as key 

water-related challenges in Norfolk

These are being exacerbated by pressures such as climate change and growth

A wide range of solutions are being delivered by stakeholders in Norfolk to address 

challenges

Partnership working is a key activity in the county
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Recommendations and next steps (1)

Compile relevant maps at Norfolk scale 
using Catchment Based Approach Data 
Hub, supplemented with other relevant 
datasets (e.g. WRE outputs)
Produce an equivalent table (adjacent) 
for Norfolk as data are available from 
WRE
Work with the Water Management 
Alliance to understand the total volume 
of water pumped out to sea/year and 
compare with needs
Arrange stakeholder interview with 
Norfolk Wildlife Trust

Range of uncertainties arising from the initial assessment of need in the WRE region in 

the 2050s (WRE, 2020)

https://data.catchmentbasedapproach.org/app/89d996f1a5c24ca7940d9f58cc589a63
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Recommendations and next steps (2)

Review additional reports received during client feedback (e.g. The Economics of 

Biodiversity: The Dasgupta Review)

Produce summary of planned investment, drawing on AW WRMP19 and Water 

Recycling Long-Term Plan
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Areas of Norfolk situated in Flood Zones 2 and 3 (NCC, 2011)
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Source: Lovett et al. (2019)
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