
WATER  NEUTRAL I TY

PRACT ICAL  GU IDANCE

L Y D I A  MAK I N ,  T AMAR A  S L A T E R ,  NA T H AN

R I C H A RD SON  AND  MA T T H EW  R I C H A RD SON

J A NU A R Y  2 0 2 1

SUPPORTED BY THAMES WATER, ANGLIAN  WATER, 

SCOTTISH WATER AND SOUTHERN WATER



A water neutral development will not add to the overall water demand of an area and will
have a net zero impact on the mains water supply. The aim of water neutrality is to minimise
the impact on existing water resources, infrastructure, and the environment. Offsetting for a
particular project should link to the same water resource zone for which the water resources
are being abstracted. 

Water neutrality can be applied to both existing and new buildings across a range of scales
from individual homes through to developments or regions. The concept can be applied to
products and businesses as well but this guide focuses on new builds specifically. Water
neutrality is calculated over a particular time period, such as 10 or 20 years.

The definition of water neutrality is: For every new development, water demand should first
be minimised then any remaining water demand offset, so that the total demand on the
public water supply in a defined region is the same after development as it was before.

What is water neutrality?

How to achieve water neutrality 

Water neutrality is achieved by reducing water use, reusing and recycling water onsite, and
then offsetting any remaining water demand in the existing local community. It should
always be carried out in this order with the biggest savings from water efficiency measures,
then alternative sources and the remaining amount of water offset, as demonstrated in
Figure 1.

Figure 1 - Water Neutrality Heirarchy 
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The most important part of water neutrality is reducing water usage, and to do this there are
some simple steps to make your building or development more water efficient. This includes
water efficient devices, smart metering, as well as promoting a water saving culture.

A. Water efficient devices such as toilets and urinals, taps, showers and other household
appliances can be installed to reduce water use. For example: toilets with a low flush below
4.5 litres or dual flush below 6/4 litres; urinals with a fill rate below 10 litres/hour; taps with a
flow rate around 1.7 litres/min and showers with a flow rate below 8 litres/min. An easy way
to ensure all your appliances are water efficient is to fit products that are certified with a
high rating from the European Water Label. It’s also important to regularly check toilets for
leaks, as these can waste up to 400 litres/day [1].

B. Smart meters allow the consumer to see how much water they are using and how this
affects their water bill. This can help consumers to reduce water usage, identify leaks and
meet water saving targets recommended by water companies, with the bonus of reduced
bills. Speak to your water company for further information.

C. Water saving culture and behaviours can also reduce water use and help ensure that
other measures put in place are effective. Education and awareness are therefore important
components of achieving water neutrality. Encouraging water saving behaviour could be
achieved through public campaigns or more targeted information, such as water saving
information packs for homeowners. There are also broader initiatives, for example Water
Saving Week, which is run annually to build awareness about how water consumption can
be reduced and to encourage water saving behaviour.

[1] Thames Water Research, summarised by Waterwise (2020) https://waterwise.org.uk/knowledge-base/leaky-loo-position-
statement-october-2020/

Step 1 - Reduce water use 



Once water use is reduced to an ambitious level, water reuse should be considered. Water
reuse systems provide an alternative water supply for non-potable uses (e.g. flushing toilets,
outdoor use, irrigation and laundry). There are different options available including
rainwater (and surface water) harvesting, greywater recycling and even black water recycling. 

These systems can be applied across a range of scales from individual homes and buildings
through to much larger community or development scale systems. The selection of a
particular system will depend on the requirements and characteristics of the building or
development.

A. Rainwater harvesting (RWH) systems capture and reuse the rainfall collected from
surfaces such as roofs. They can include the capture of surface water runoff
(stormwater/surface water harvesting), particularly for community scale systems. RWH can
range from simple gravity fed systems, such as a household above ground tank used for
watering gardens, through to more complex systems which may treat and pump water to
multiple homes or buildings for non-potable uses. 

For more information see the British Standard BS EN 16941-1:2018.

B. Greywater recycling systems capture and recycle the used water from showers, baths
and basins. The plumbing in most buildings directs all wastewater to the sewer, however,
GWR systems require separate plumbing for the greywater so it can be captured, treated
and recycled. These systems can be particularly suitable for commercial residential buildings,
such as hotels, where there is both a high volume of greywater produced as well as a high
demand for non-potable water sources. 

For more information see the British Standard BS 8525-1:2010. 

Step 2 - Reuse water  



Funding water efficiency audits and retrofits for existing homes (e.g. through water
companies) or for existing businesses.
Donating/paying a fee to a housing association to retrofit their homes.
Offsetting by fixing leaks over and above planned work by water companies 
Retrofitting school buildings to improve water efficiency.
Retrofitting water reuse schemes such as in public buildings or schools.
In addition to these, offsetting activities should also be supported by awareness
campaigns and promoting water saving behaviours. 
The installation of smart meters (above what was already planned by water companies)
can also help encourage water saving behaviours, and provide information on how much
water is being used.

C. Blackwater recycling. Blackwater is any wastewater that is contaminated with water
discharged from a toilet, so this can and usually does contain greywater. It can also be used
to describe wastewater, process or cooling water from industry. Blackwater recycling
requires treatment before it can be reused. This usually involves aerobic screening,
biological treatment, ultrafiltration, ultraviolet disinfection, TDS (total dissolved solids) and
nutrient removal and chlorination. Blackwater recycling systems are typically much more
complex and a larger scale than other water reuse and recycling systems.

Water reuse technologies have the potential to save significant amounts of water. For
example, 24% of water in the home is used for flushing the toilet and 4% [2] externally in the
garden meaning a water reuse system could save at least a quarter of demand if it was
installed for these purposes. Depending on its quality and the system installed it could also
be used for an additional 12% of water for washing clothes. 

Ricardo reported in 2020 on the costs and benefits of rainwater harvesting and greywater
reuse and identified that in a range of settings the benefits can outweigh the costs,
particularly when wider societal benefits in terms of flood risk reduction and carbon
reduction are considered [3].

The final step to achieving water neutrality is offsetting any residual demand by making
savings in the existing local community. Importantly, these savings must be made within the
same water resource zone (speak to your water company for further details about water
resource zones). Offsetting is usually done in partnership with other organisations, like a
water company, council, local businesses or charity. 

Options for offsetting schemes are as follows:

[2] Ofwat (2018) The Long Term Potential for Deep Reductions in Household Water Use. 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
[3] Independent Review of Costs and Benefits of RWH and GWR in the UK, Ricardo Energy and Environment, 2020
https://www.waterwise.org.uk/knowledge-base/independent-review-of-costs-and-benefits-of-rwh-and-gwr-options-in-the-uk/

Step 3 - Offset water  



For example, as shown in Figure 2, if the PCC of a new house was 138 litres, water efficiency
and water reuse measures could reduce water to a PCC of 80 litres, then the last 80 litres
could be offset by saving water in existing homes and buildings, bringing the overall water
demand impact to zero. 

The cost of offsetting will vary depending on the method used and total water footprint of
the new building or development.

If offsetting is achieved by retrofitting existing homes in the local area an audit would cost
between £48 - £100 [4] per house retrofitted and would achieve a saving of approximately
30-40 litres [5] (per home per day). If the new home was built efficiently, to the ambitious
level of 80 litres per person per day, and there was an occupancy of 2.23 [6], it would require
approximately 5 home retrofits to offset one new home and cost £240 - £500. If the new
home development was built to an efficiency level of 110 litres per person per day, it would
require approximately 7 home retrofits to offset the new build costing £336-£700. For larger
scale developments other offsetting options may need to be considered, such as water
efficiency and reuse in non-houseold buildings or reducing leakage (beyond water company
activities). 

[4] Based on average costs from Welsh Water, Thames Water, Southern Water and Brighton Council
[5] Based on average savings from Thames Water and Southern Water. 
[6] Based on average occupancy for UK 2020-21 - WRMP predicted figures.

Figure 2 - Offsetting a new house by retrofitting existing houses   
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Saving water – around 112,000 litres could be saved every year for each water neutral
home built [7]. If all new housing developments in England were built to be water neutral
over the next 10 years, we would see savings of approximately 691 Ml/d (million litres per
day) in 2030.  

Saving carbon – around 43.8 kgCO2 equivalent per year per household could be saved
on carbon emissions arising from water supply [8]. Based on the number of new builds
predicted in England, by 2030 we would be seeing carbon savings from reduced water
supply of around 0.11 MtCO2 equivalent per year in 2030. If emissions from using water
in the home are considered the savings could be around 20 times higher.

Saving money – annual savings on water and energy bills of around £44 per home can
be achieved from reducing water demand in the home to 85 litres per person per day [9],
for those on a meter. Coupled with this, if the house was part of a community scale water
reuse system, there could be further financial savings over the 25-year life span of the
system [10]. Additionally, any homes retrofit to offset the new home would benefit from
reduced water bills of around £15.50 a year [11]. 

Reducing environmental impact by decreasing the amount of water abstracted from
rivers and groundwater sources.

Improving resilience for the future by minimising the additional pressure on water
resources and networks.

Enabling future housing growth in water scarce areas by reducing the impact of new
homes and buildings on the water environment, and preventing water resources being a
constraint to growth.

Reducing the amount of water going into the sewage network by using less water,
recycling grey water and rainwater harvesting.

Short pay back time. It costs £9 extra to build a new house with a PCC of 110 litres. It 
 costs between £336 - £700 for 7 existing houses to be retrofit to offset the remaining
water demand of the house. The water bill savings in the new house over 5 years are
£145 (and a combined £508 for the 7 retrofit houses). Therefore, after around 5 years the
savings from water neutrality outweigh the cost of doing it.

The benefits of water neutrality are wide ranging, from financial and reputational through to
environmental and social. For a new domestic building they could include:

[7] Based on personal consumption in a new home of 138 litres/person/day and occupancy of 2.23
[8] https://www.water.org.uk/wp-content/uploads/2019/12/Water-UK-Research-on-reducing-water-use.pdf - Based on there
being 0.12kgCO2 embedded in the production of water delivered to an average home per day multiplied by 365 days.
[9] Based on figures for 85liters from England from the Labelling Report – EST 2019 https://waterwise.org.uk/wp-
content/uploads/2019/10/WEStrategy001EXT_TechnicalReport_2.4.pdf
[10] Independent Review of Costs and Benefits of RWH and GWR in the UK, Ricardo Energy and Environment, 2020
https://www.waterwise.org.uk/knowledge-base/independent-review-of-costs-and-benefits-of-rwh-and-gwr-options-in-the-uk/
[11] Based on figures for 110liters from England from the Labelling Report – EST 2019 https://waterwise.org.uk/wp-
content/uploads/2019/10/WEStrategy001EXT_TechnicalReport_2.4.pdf

What are the benefits of water neutrality? 



Round up 
Water neutrality has the potential to deliver large scale water and carbon savings. 
It is important to reduce water usage as much as possible through efficiency measures
and water reuse before offsetting.
Committing to deliver a water neutral development would strengthen the case for that
development, particularly in areas where water availability is constrained (now or in the
future).
Developers, water companies and local authorities should engage as early as possible to
discuss the options and funding sources for achieving water neutrality.
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