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1 Introduction 

1.1 Background 

Southern Water supplies water to Crawley Borough, Horsham District, the northern part 

of Chichester District and South Downs National Park Authority from its Sussex North 

Water Resource Zone (WRZ). Within this WRZ there are a number of water sources, 

one of which is a groundwater source at Hardham ± one of a number of groundwater 
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Figure 1.2 Location of abstractions in relation to protected sites 

JBA Consulting has been commissioned to provide a water neutrality assessment to 

calculate the individual and in-combination impacts of the currently proposed 

development on water demand within Sussex North WRZ, providing advice on specific 

measures required to support and achieve water neutrality. 

1.2 General approach 

The study will be broken into three parts. 

Part A: Individual Local Authority Areas Assessment 

Using forecasts of growth during the plan period provided by Crawley Borough Council 

and Chichester District Council, the study will need to calculate the individual impact of 

each local authority on water resources. The contribution that could be theoretically 

possible from different measures (at this stage we are just considering the approximate 

order of magnitude impact of each measure), both under control of the council and 

other stakeholders will be presented.  As part of +RUVKDP�'LVWULFW�&RXQFLO¶V� �HDC¶V
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2 Considerations for Water Neutrality 

2.1 Accepted definitions 

The starting point for a definition of water neutrality is usually the definition developed 

by Therival et al. (undated): 

 

“For every new development, total water use in the region after the 

development must be equal to or less than the total water-use in the region 

before the new development.”1 

 

This definition was adapted by the EA in 2009 for use in the Thames Gateway feasibility 

study to include mention of offsetting: 

 

“…total demand for water should be the same after new development is built, 

as it was before. That is the new demand for water should be offset in the 

existing community by making existing homes in the area more water 

efficient.” 2 

 

Both definitions allow flexibility in the application in terms of spatial scale and context, 

however the inclusion of offsetting in the second definition may shift the focus away 

from efforts to reduce the demand in new developments as much as possible before 

offsetting is applied.  For this reason, Waterwise have adopted a new definition in their 

recent review of water neutrality in the UK. 

 

“For every new development, water demand should first be minimised, then 

any remaining water demand offset, so that the total demand on public water 

supply in a defined region is the same after development as it was before”3 

 

This tighter definition, whilst appropriate for some studies, may miss opportunities to 

address unsustainable abstraction at Hardham through other means not relating 

directly to the public water supply.  

Although the title of this study is about water neutrality, the objectives of the work 

should not be obscured by the definition or constraints of water neutrality.  The 

objective is for growth within the study area to be accommodated sustainably, without 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291675/scho1009bqzr-e-e.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291675/scho1009bqzr-e-e.pdf
https://www.waterwise.org.uk/knowledge-base/a-review-of-water-neutrality-in-the-uk-2021/
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the technical assessments outlined in section 1.2 are the first steps towards developing 

a water neutrality plan which will need to go well beyond the scope of previous water 

neutrality assessments, which have been desktop exercises presenting how water 

neutrality could be achieved.  In or
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2.5 Achieving Water Neutrality 

Achieving water neutrality involves a twin track approach.  First the demand for water 

from the new development must be reduced as far as is practicable, then this remaining 

demand should be offset within the region.  In following this approach, the volume that 

requires offsetting can be reduced, reducing the cost of the overall scheme.  This is 

noted in the Waterwise neutrality definition, and they define three steps to achieve 

water neutrality in their recent review: 

¶ Reduce water demand in the new development through improvements in 

efficiency 

¶ Re-use water where possible 

¶ And finally offset the remaining water demand from new development.  

Southern Water has an ambitious target in its 2019 Water Resource Management Plan 

(WRMP19) that aims to reduce household water consumption to 100 litres per person 

per day on average by 2040.  Their plan includes many measures typically associated 

with achieving water neutrality, such as home visits and smart metering.   

Section 3 will therefore first identify what measures are currently planned in the Sussex 

North WRZ as part of activities by Southern Water.  Section 4 will then go on to identify 

demand reduction and offsetting measures that may be used, highlighting where there 

LV�V\QHUJ\�EHWZHHQ�6:¶V�DFWLRQV�DQG�D�ZDWHU�QHXWUDOLW\�SODQ��DQG�ZKHUH�WKHUH�DUH�ULVNV�

that a benefit may be double counted.  

Where an action has already been factored into the WRMP, it should not be used to 

subsequently offset growth to achieve neutrality. 

  



https://www.southernwater.co.uk/media/3676/wrmp19-annex10-strategy-for-the-central-area.pdf
https://www.southernwater.co.uk/our-story/water-resources-planning/water-resources-management-plan-2020-70
https://www.southernwater.co.uk/our-story/water-resources-planning/water-resources-management-plan-2020-70
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7KH�(QYLURQPHQW�$JHQF\¶V�VXVWDLQDEOH�DEVWUDFWLRQ�SURJUDPPH�LV�DLPHG�DW�SURWHFWLQJ�

and restoring habitats under the Habitats Regulations (Special Areas of Conservation), 

safeguarding and restoring sites of Special Scientific Interest (SSSIs), and protecting 

section 41 habitats and species (habitats and species of principle importance for the 

conservation of biodiversity under National Environment and Rural Communities Act 

2008), as well as ensuring waterbodies do not deteriorate under the water framework 

directive and improve where this is achievable.  This programme also has to contribute 

WR� WKH� UHOHYDQW� REMHFWLYHV� LQ� WKH� *RYHUQPHQW¶V� ��� <HDU� (QYLURQPHQW� 3ODn, including 
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are working with the EA to identify and implement short-term mitigation actions to 

reduce the risk to customers and the environment in parallel with implementing the 

supply and demand schemes set out in its WRMP19. 

Another element in the WRMP19 

https://www.southernwater.co.uk/media/3671/wrmp19-annex6-options-appraisal.pdf
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These are included in the baseline demand forecast before the inclusion of additional 

options identified in the WRMP. 

 

  

¶ Carrying out free home visits, designed to provide water saving 

information, advice, and bespoke water saving product 

installation 

¶ Education programmes in primary and secondary schools 

¶ Providing information via the SW website on water saving
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Short-term 2020-2025 (AMP7) measures 

 

SW do not currently consider rainwater harvesting (RwH) and grey water recycling 

(GwR) a viable option to roll out across their supply area due to the high unit cost of 

installing at existing properties.  However, they note that they may be considered on a 

case-by-case basis in the short-term.  
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Medium-term 2025-2030 (AMP 8) measures 

 
��8.:,5������E��³6PDUW�MHWHULQJ�LQ�WKH�:DWHU�6HFWRU�3KDVH����0DNLQJ�WKH�&DVH´��8.:,5�5HI�����&8������� 

 

Longer-term 2030+ (AMP9 and beyond) 

 

3.1.2 Water re-use scheme 

The Littlehampton WwTW indirect potable8 water reuse scheme proposes the transfer 

of treated effluent from Littlehampton WwTW near the coast to a new discharge point 
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https://www.chichester.gov.uk/media/24759/Chichester-Local-Plan---Key-Policies-2014---2029/pdf/printed_version.pdf
https://www.chichester.gov.uk/media/24759/Chichester-Local-Plan---Key-Policies-2014---2029/pdf/printed_version.pdf
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water neutrality, more ambitious targets, particularly on larger developments should 

be considered. 

Ofwat report into long term reductions in water demand 

Ofwat published a study in 2018 into the long-term potential for reductions in household 

water demand10.  In this report, different scenarios for future water use were created 

based on a range of drivers, public acceptance, policy ambition, and factors such as 

climate change, resulting in different levels of ambition in terms of the scope for PCC 

rHGXFWLRQ�LQ����\HDUV¶�WLPH�� 

Their research showed that a demand as low as 49l/p/d was possible with high tech 

VROXWLRQV�VXFK�DV�ZDWHUOHVV�WRLOHWV��LQWHJUDWLRQ�RI�³VPDUW´�GHYLFHV, innovative tariffs and 

³SD\-per-XVH´�VHUYLFHV�� As this study requires the development and adoption of new 

technology, and a significant shift in behaviour, we consider it to be too ambitious for 

a study on water neutrality for application during the next twenty years. However, it 

provides a useful indication for what might be achieved in the future.  

An ambitious but more realistic scenario was modelled where water scarcity is widely 

recognised as an important issue, markets in water resources and water services results 

in widespread competition and local providers delivering integrated services.  It includes 

extensive use of RwH and GwR as well as some smart devices.  This scenario resulted 

in a PCC of 62 l/p/d.   

The Ofwat report also presents a scenario based on the installation of water efficient 

fittings, changing behaviours (less baths, minimising running taps etc.), maximising 

use of eco settings on appliances such as washing machines and dishwashers, and the 

use of water butts in the garden.  In this scenario, a water use of 86 l/p/d was achieved.  

This is supported by research conducted by 

https://www.ofwat.gov.uk/wp-content/uploads/2018/05/The-long-term-potential-for-deep-reductions-in-household-water-demand-report-by-Artesia-Consulting.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/05/The-long-term-potential-for-deep-reductions-in-household-water-demand-report-by-Artesia-Consulting.pdf
https://www.waterwise.org.uk/knowledge-base/est-welsh-government-water-labelling-report-2020/
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https://files.bregroup.com/breeam/BREEAM-In-Use-International_What-BIU-Assesses.pdf
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Figure 4.1 Consumer water efficiency measures 

(adapted from Adapted from Booth and Charleswell 2014) 

4.4 Education 

Despite a few recent news stories about future water shortages in England, awareness 

of water scarcity is fairly low, and some way behind awareness of climate change and 

energy use. 

Raising awareness of the need to save water, the reason and benefits of fitting water 

efficient devices and the importance of maintaining existing efficient devices where 

already fitted are an important part of demand reduction activities, and in maintaining 

that reduction over time.   
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It is difficult to quantify the impact an education programme will have directly on PCC, 

and so no specific figure for demand reduction will be included within calculations.  

However, we would recommend that education and awareness form an integral part of 

any water neutrality plan. 

 

4.5 Water labelling

XX

https://www.waterwise.org.uk/wp-content/uploads/2019/02/Water-Labelling-Summary-Report-Final.pdf
https://www.waterwise.org.uk/wp-content/uploads/2019/02/Water-Labelling-Summary-Report-Final.pdf
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Over time, water companies have reported an erosion of the benefits of fitting/retro-

fitting water efficient fittings in the UK, as they are replaced by inefficient fittings.  This 

points to either a need for rolling programmes of retro-fitting or mandatory efficiency 

requirements for fittings and appliances.   

4.6 Rainwater harvesting 

Rainwater harvesting (RwH) is the capture of water falling on buildings, roads or 

pathways that would normally be drained via a surface water sewer, infiltrate into the 

ground or evaporate.  In the UK, this water cannot currently be used as a drinking 

water supply as there are strict guidelines on potable water, but it can be used in other 

systems within domestic or commercial premises. 
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The local hydrology and the end use of the water harvested should also be taken into 

account when considering RwH systems to ensure that the expected benefit is realised.  

For example, a large new development in a headwater catchment can alter the 

hydrological regime by reducing the volume of water that is infiltrated to recharge 

groundwater or makes its way back to surface water bodies.  If rainwater that would 

otherwise be infiltrated is collected and used for toilet flushing, it will end up in the 

sewer system, and discharged elsewhere ± possibly in a different water resource zone.  

In this case, the effect within this WRZ may be neutral.  Largescale RwH schemes 

should therefore be considered on a site-by-site basis where there is no hydrological 

impact. 

RwH is not currently being considered in the early stages of the Target 100 plan. 

Therefore, there may be an opportunity to offer this in both new build houses, and as 

a retrofit in existing properties. 

The Waterwise independent review of RwH and GwR performed by consultants Ricardo, 

notes that integration of a RWH system is more cost effective in new build properties.  

It goes on to report consumer research that shows greater enthusiasm for RwH 

integrated into new build properties, but little interest from developers17.  

The relatively high cost of a retrofit domestic system capable of providing water for 

toilet flushing and laundry makes it a less attractive option for implementation as part 

of a water neutrality plan. However, it is included in the analysis due to the high 

potential to reduce water demand. 

RwH can offer the largest potential water saving in a non-

https://waterwise.org.uk/wp-content/uploads/2020/09/Ricardo_Independent-review-of-costs-and-benefits-of-RWH-and-GWR_Appendices-A1-A2-1.pdf
https://waterwise.org.uk/wp-content/uploads/2020/09/Ricardo_Independent-review-of-costs-and-benefits-of-RWH-and-GWR_Appendices-A1-A2-1.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/353387/021c_Cost_Report_11th_Sept_2014_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/353387/021c_Cost_Report_11th_Sept_2014_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/353387/021c_Cost_Report_11th_Sept_2014_FINAL.pdf
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education are likely to have a significant role to play in encouraging a culture change 

in domestic water use.  Trials of smart meters are planned in AMP7 for roll out in AMP8 

as part of an extensive programme, so whilst they will contribute to baseline demand 

falling, they are not
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The Waterwise review of water neutrality contains figures provided by Welsh Water, 

Southern Water and Brighton and Hove City Council on the cost and potential water 

savings of a typical water audit, reported to be £48 - £100 per house and 30 to 40 litres 

per home per day saving.  The Greater Brighton Water Plan18 states a cost provided by 

Southern Water as £70 - £100 per home and a typical saving of 36 litres per household. 

The Target 100 programme includes home visits aimed at encouraging water use and 

as this has already been factored into the WRMP care must be taken to ensure that a 

water neutrality benefit is not claimed that is already part of the baseline demand. 

The WRMP does not include details of how many home visits are planned as part of 

Target 100.  It may be possible for the programme of visits to be expended if further 

funding was available.  These could be either performed by the water company (funded 

by developers) or by an independent party coordinating with Southern Water.   Further 

information is required from Southern Water in order to be able to fully scope this 

option. 

5.6 Other measures 

5.6.1 Non-household visits 

Since the opening of non-household market in 2017, SW do not communicate directly 

with non-household customers.  There is therefore potential for non-household water 

saving visits aimed at reducing water use in businesses.  These could provide advice 

on water savin

https://present.brighton-hove.gov.uk/documents/g9985/Public%20reports%20pack%2014th-Jul-2020%2010.00%20Greater%20Brighton%20Economic%20Board.pdf?T=10
https://present.brighton-hove.gov.uk/documents/g9985/Public%20reports%20pack%2014th-Jul-2020%2010.00%20Greater%20Brighton%20Economic%20Board.pdf?T=10
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Figure 5.1 Location of Crawley WwTW relative to the Sussex North WRZ 

5.6.3 Strategic transfers and re-zoning 

It may also be possible to serve growth in the Sussex North WRZ via a strategic transfer 

of water from an adjacent WRZ that has fewer constraints on water resources.  Whilst 

not within the definition of water neutrality, which states that offsetting should be within 

the same region, if water demand were reduced in an adjacent region (such as the 

Sussex Worthing WRZ) that already has a transfer set up with the Sussex North WRZ, 

it may be possible to use the reduction in demand in one WRZ to increase the transfer 

into the other zone. 

As a short-term mitigation scheme to offset the non-delivery of the 2019-20 Hardham 

Wellfield Reconfiguration scheme, Southern Water are proposing to re-zone some 

customers (mainly non-household) in the Manor Royal area of Crawley to be supplied 

by SES Water.  This will take some of the pressure off the Hardham abstraction.  This 

mitigation option was received after the first draft of this report, the extent and timing 

of this mitigation 
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The emerging Water Resources South East (WRSE) regional 
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6 Methodology 

6.1 Water neutrality calculator 

A water neutrality calculator was developed as part of a research and development 

project at JBA. This estimates the future water use based on local authority growth 

forecasts and published water company data.  It also estimates the volume of water 

that could be offset through retrofitting properties, leakage reduction, metering, and 

other identified measures. 

In Part A of this research, the local authority boundary has been taken as the area over 

which neutrality will be applied. The water company data, for instance on potential 

future leakage, has therefore been apportioned to local authority area based on the 

split of population within the WRZ in each LPA area. 

https://www.britishwater.co.uk/code-of-practise-flows-and-loads-4-on-sizing-criteria-treatm.aspx
https://www.lrdpublications.org.uk/printarticle.php?pub=WR&iss=1758&id=idp10120192
https://www.statista.com/statistics/690159/work-canteen-for-lunch-united-kingdom-uk/#statisticContainer
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7 Water Neutrality in Crawley 

7.1 Growth in Crawley 

CBC provided an up-to-date growth forecasts for this study containing recent 

completions, sites already in the planning system and local plan allocations. An estimate 

of windfall was also included.  Growth during the whole of the plan period was included 

(starting in 2018) and is summarised in Table 7.1 below. 

Table 7.1 Growth forecast for CBC 

Type Growth 2018 to 2037 

Housing (completions, extant 

planning and allocations) 

5,278 dwellings 

Windfall allowance 1,440 dwellings 

Employment 5,780 approx. new employees* 

* Estimated based on employment use type and standard employment densities 

7.2 Water demand 

Water demand in the five scenarios defined 



https://www.southernwater.co.uk/media/3671/wrmp19-annex6-options-appraisal.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/householdprojectionsforengland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/householdprojectionsforengland
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Table 7.3 Number of properties requiring home visit in each demand 

scenario 

Demand scenario 

Total 

additional 

water 

demand 

(Ml/d) 

No. 

properties 

requiring 

home visit to 

offset total 

% 

Properties in 

LPA area 

visited 

Building Regs. Standard 2.417 67,149 148% 

Building Regs. Optional 2.171 60,305 133% 

Target 100 2.007 55,742 123% 

Realistic achievable 1.615 44,868 99% 

Ambitious 1.146 31,837 70% 

 

7.3.4 Non-household visits 

According to ONS figures25 there were 96,000 employee jobs in 2019, made up of 

69,000 full time and 26,000 part time jobs. Based on the PCC estimated in 6.2

https://www.nomisweb.co.uk/reports/lmp/la/1946157342/report.aspx


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/353387/021c_Cost_Report_11th_Sept_2014_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/353387/021c_Cost_Report_11th_Sept_2014_FINAL.pdf
/sites/default/files/2021-01/Topic%20Paper%205%20-%20Employment%20Needs%20and%20Land%20Supply.pdf
/sites/default/files/2021-01/Topic%20Paper%205%20-%20Employment%20Needs%20and%20Land%20Supply.pdf
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Therefore, a 
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Table 7.4 Offsetting options for CBC (in isolation) 

Mitigation 

option 

Potential 

water 

saving 

(Ml/d) 

% of 

neutrality 

t0 G
[4o38.94 69.864216.6
0 g
0 G
 0.0206 Tc[(A1)] TJTm1473of TJET
BT
/F3 9.96 Tf
1 0 0 utrali 
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Mitigation 

option 

Potential 

water 

saving 

(Ml/d) 
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7.5 Conclusions and recommendations 

It is likely that a package of measures will be required in order for the water neutrality 

target to be met in Crawley.  This is likely to consist of: 

¶ An expansion of the leakage reduction programme 

¶ Visits to businesses in Crawley to encourage more efficient use of water, and to 

offer water saving devices 

¶ Implementation of a largescale rainwater harvesting or greywater recycling 

system in the Manor Royal 
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Figure 8.1 Water demand in Chichester in various scenarios 

8.3 Offsetting options 

8.3.1 Leakage reduction 

Southern Water publish their forecast leakage reduction at the WRZ level as part of the 

Water Resources Market Information (WRMI) tables.  To obtain an approximate 

https://www.southernwater.co.uk/media/3671/wrmp19-annex6-options-appraisal.pdf


https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/householdprojectionsforengland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/householdprojectionsforengland
https://www.nomisweb.co.uk/reports/lmp/la/1946157342/report.aspx
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Table 8.4 Offsetting options for Chichester (in isolation) 

Mitigation 

option 

Potential 
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Mitigation 

option 

Potential 

water 

saving 

(Ml/d) 

% of 

neutrality 

target 

100 l/p/d  

% of 

neutrality 

target 85 

l/p/d 

% of 

neutrality 

target 62 

l/p/d 

Opportunities Challenges Party best placed 

to deliver 

RwH ± retrofit 

household 

0.113 (max) 108% 127% 174% 

 Significant cost for a 

single household and 

uptake uncertain and 

voluntary so not likely to 

achieve full uptake. 

Partner needs to be 

identified 

RwH ± retrofit 

commercial Negligible N/A N/A N/A 

  

No opportunities 

identified 

N/A 

Education 

Unknown    

Awareness of water 

scarcity is low -  

Difficult to quantify 

benefits or demonstrate 

success 

Southern Water / 

Waterwise 

Wastewater 

re-direction 

Complete 100% 100% 100% 

Could offset total 

demand in existing 

scheme 

Extension to 

Littlehampton scheme 

over and above the 

WRMP may not be 

possible  

Southern Water 

New water 

supplier from 

outside WRZ Unknown    

Utilise water resources 

from neighbouric[(100%)] TJ
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8.5 Conclusions and recommendations 

It is difficult to achieve water neutrality in Chichester District in isolation unless part of 

the Target 100 activities can be used to offset growth.  The total demand that requires 

offsetting is fairly low, so it could be achieved by offsetting measures within other 

authorities in the WRZ.  It is likely a package of measures will be required in order for 

the water neutrality target to be met in Chichester.  This is likely to consist of: 

¶ An expansion of the leakage reduction programme 

¶ Visits to businesses in Chichester to encourage more efficient use of water, and 

to offer water saving devices 

¶ Discussions with Southern Water are required to understand the extent of the 

household visits as part of the Target 100 activities in order to assess the likely 

contribution of household visits to a neutrality plan. 
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Stakeholder Comment 

DV�QHFHVVDU\���7KH�µKRRN¶�LQ�SODQQLQJ�SROLF\�WR�DFKLHYH�WKLV�PXVW�UHIOHFW�

this requirement. 

 

Just a note from an HRA perspective on consideration of future 

reductions in other plans / policy in relation to the Dutch Ruling.    

 

The Dutch Nitrogen Ruling CJEU Cases C-293/17 & C-293/18 

 

In HRA appropriate assessment we cannot take account of the future 

benefits of other wider measures if the expected benefits are uncertain 

(para 130).  This may be because:   

��SURFHGXUHV�WR�LPSOHPHQW�PHDVXUHV�DUH�QRW�\HW�LQ�SODFH��RU 

��VFLHQWLILF�NQRZOHGJH�GRHVQ¶W�DOORZ�EHQHILWV�WR�EH�LGHQWLILHG�RU�

quantified  

 

But the HRA appropriate assessment can take account of all measures 

above where the expected benefits are certain at the time of the 

assessment. 

 

 

 

I wonder how we would quantify and ensure enforcement of some of 

these behavioural changes ± the HRA needs to rely upon mitigation 

which is, beyond reasonable scientific doubt, effective, timely, reliable, 

guaranteed to be delivered and as long term as necessary. 

 

 

How would we demonstrate that such measures will in reality take place 

in the future?   
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9.2 Next stages 

Part A of this study introduced the concepts of water neutrality, assessed the 

requirement for offsetting under different scenarios and identified possible offsetting 

and demand reduction measures. This was completed for  Crawley Borough Council and 

Chichester District Council in isolation.  A technical note was prepared by Aecom for 

Horsham District Council as part of their HRA process.  Part B will build on this work 

and look at the water neutrality at 
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