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Executive summary

This project report details the final findings and provides recommendations
from two years of water efficiency research in social housing. The research
was undertaken by Radian in partnership with the Environment Agency and
explored methods in tackling water efficiency and demand management in
South Hampshire.

In the South East low rainfall and high demand for water is putting pressure
on water resources. South Hampshire faces these pressures and has 80,000
new homes and the provision of 2 million square metres of new employment
floor space planned by 2026. This adds more strain on Hampshire’s water
resources.

Saving water also saves energy. Water UK currently reports that every litre of
treated water delivered to (and taken away from) a home causes the
equivalent of 1 gram of CO, to be emitted to the atmosphere'. For one
household this could equate to 0.13 tonnes of CO, per year.

Saving hot water saves more energy. The Energy Savings Trust (EST)
estimate that to raise the temperature of 1 litre of water from 10 degrees to 60
degrees using an average gas boiler would generate 1.5g of CO,. Using
electricity this would generate 3.2g CO,.

In May 2008 the government implemented the Code for Sustainable Homes
(CfSH). The Code for Sustainable Homes is the environmental assessment
method of new build homes. To achieve certain levels of the CfSH there are
mandatory requirements for water and energy. The estimated maximum water
consumption levels, shown in figure 1, are worked out using the Department
for Communities and Local Government (DCLG) water calculator tool. For a
given property, the calculations assume a certain frequency of use for the
water using appliances with a variable for the quantity of use per appliance.

Figure 1: Table to show Code for Sustainable Homes Mandatory
requirements for Water

Code for Maximum Water Consumption
Sustainable Homes | (litres per person per day (I/p/d))
Level O No assessment

Level 1 120

Level 2 120

Level 3 105

Level 4 105

Level 5 80

Level 6 80

In this report, new homes are compared to Defra’s vision for 2030 that is for
each person to be consuming 130 litres per day, on average. They are also
compared to the Code for Sustainable Homes’ targets of 105 litres per person
per day (I/p/d) (Levels 3 and 4) and 80 (I/p/d) (Levels 5 and 6).

! The Energy Savings Trust referenced Water UK, Sustainability Indicators 2008/09. This
figure accounts for other greenhouse gasses (such as methane and N20) as well as CO,,



The project was broken down into two parts running parallel. Part one
concentrated on new homes and part two focused on existing homes.

Part 1-Research & Findings in New Homes

Research

Water consumption was measured for a total of 15 homes built to Code
for Sustainable Homes Level 3 and 4 (the Code for Sustainable Homes
that was implemented in May 2008), with a number of water saving
measures, including rainwater harvesting systems.

The water consumption of 281 flats and homes built to meet Ecohomes
environmental assessment method was monitored.

Research on individual behaviour and awareness was also carried out
in 190 new homes.

Findings

To supply a house with tap aerators, aerated showerheads, low volume
dual flush toilets and water butts will cost around £500.

Most new homes built to meet Code for Sustainable Homes Level 3
achieved water consumption of less than 105 I/p/d in practice.
Therefore it seems that the Code for Sustainable Homes encourages
water efficiency, and thus energy savings, although water consumption
is also dependent on individual behaviour. In any case, the Code for
Sustainable Homes provides a mechanism to ensure that water
efficient devices are included in new homes.

Inside the home, research found that personal washing accounts for up
to 55% of water use (compared to Water Research centre (WRc)?
research of 38.3%); toilet use is likely to account for approximately
20% of domestic water use: washing machine use is likely to account
for about 10% of domestic water use (compared to 12.15 % by WRc
research).

Caution should be exercised when installing low flow taps which can
lead to resident dissatisfaction if too low. Some residents felt that they
were not able to use the taps because the flow rate was too low. It is
recommended to install wash hand basin taps that use a minimum of 2
litres of water per minute. For the kitchen sink, taps should be higher
than 4 litres of water per minute.

2 WRc are a research and consultancy group in the water, waste and environment sectors.
Water Use in New Dwellings 2008- from Southern Water's Presentation at Southampton City
Council, February 2008



To supply a new house with 1 rainwater harvesting system costs
approximately £3,600. Compared to other homes, new homes with
rainwater harvesting achieved actual reductions of between 40% and
50% in mains water consumption.

Homes with rainwater harvesting are estimated to use 55 |/p/d.
Therefore these homes would save about 50 I/p/d, compared to homes
achieving Code for Sustainable Homes Levels 3 and 4 of 105 |/p/d.
This amounts to a saving of 43,800 litres of water a year, for a
household of 2.4 persons. This could provide nearly a years water
supply for another household built to the same standard, using 55 I/p/d
(and therefore using 48,000 litres per year). These homes are also
estimated to save £34 on their annual water bills, on a metered water
supply®. However these savings may be offset by operating costs
(electricity) and occasional maintenance.

These homes with rainwater harvesting could save the equivalent of
44kg of CO, from reduced mains water consumption. However the
carbon costs of the electricity to run the pump and the materials used
to make the rainwater harvesting system will generally offset these
savings. The Environment Agency’s most recent research shows that
rainwater harvesting is typically around 40% more carbon intensive
than mains water.

Rainwater harvesting should only be considered after cheaper and
more effective water saving options such as low volume dual flush
toilets, which reduce water demand at point of use. Importantly
installing rainwater harvesting should not necessarily mean that higher
flows/volumes of appliances are used elsewhere. It is especially
important with appliances that use hot water”.

Installers should be aware that certain user disabilities can affect ease
of use of water saving appliances.

Monitoring of homes built to Ecohomes found an average water
consumption of 157 I/p/d, with an average occupancy of 2.2 persons

per property.

Household behaviour

It is important to raise awareness about water conservation issues in
order to help change behaviour and reduce water consumption.
Although this may help to change behaviour, simply because
consumers may be aware of their impact on the environment does not
necessarily mean they will make extra effort to save water: saving
water must be easy for householders to achieve.

% All estimated financial savings in this report are based on a charge of £0.83 GBP per 1000
litres of water

4 Energy Savings Trust and Environment Agency, Quantifying the carbon and energy effects
of saving water



Part 2- Research and Findings in Existing Homes

Research

A water efficiency trial was undertaken on 28 existing homes in
Horndean, South Hampshire, where meters were used to monitor
water consumption. Initially, 15 homes were used as a control group.
However comparisons are also made between individual water
consumption before and after devices were installed.

In total, 13 eco-betas, 6 showers and 6 water butts were installed into
these existing homes.

Findings

The eco-beta dual flush toilet device reduced water consumption by
approximately 20%, to 136 |/p/d. It was also inexpensive and took
approximately 15 minutes to install into single flush toilets, although it
required drilling a hole in the siphon.

Surprisingly, this study found that some homes with dual flush toilets
used higher volumes of water compared to other homes with standard
WCs or eco-beta devices fitted. This could be because householders
flush the toilet twice as the first flush is not satisfactory. However, it
may also be due to other variations in household behaviour.

If showers are used efficiently they can save water, energy and money
in comparison to bath use. By 1 person using a shower for 5 minutes 7
times a week, rather than a bath for the same frequency, 18,000 litres
of water, 176kg CO, and approximately £74 would be saved a year
(based on an already established tool by the Energy Savings Trust and
the Environment Agency®).

Save-a-flush bags are a very cheap, quick and easy method of
reducing the impact of toilet flushing. However these can only be
installed in older toilets and are temporary.

In addition to this report, a toolkit has been developed that acts as a practical
web-based resource for retrofitting. The toolkit is able to calculate household
water use as well as providing information on water saving devices. It also
offers a cost-benefit analysis of different methods of water efficiency for
household occupiers, constructors and others involved in construction or the
planning process. The toolkit will be available on Radian’s website at the end
of June 2010.

5 WEM lite V 1.3 © Elemental Solutions 2009



About Radian

Radian is a group consisting of four housing associations-Drum, Longwood,
Swaythling and Windsor- and a specialist care organisation, Turnstone. The
majority of the housing is for general needs but also includes a significant
portfolio of sheltered and supported housing, together with key worker
accommodation, shared ownership, market rent and private sale properties.
Radian has a housing stock of approximately 17,000 homes in Dorset,
Wiltshire, Hampshire, West Sussex, Surrey, Berkshire and Buckinghamshire.
Therefore in line with Radian’s sustainability strategy, Eco-Action 2008-12: A
strategy for low eco footprint living, Radian is keen, and has a responsibility,
to research methods of conserving water and identify how best to reduce
demand both in new build and in the existing housing stock.

For more information and to find Radian’s Sustainability Strategy go to
www.radian.co.uk

About the Environment Agency

The Environment Agency’s principal aims are to protect and improve the
environment, and to promote sustainable development. The Environment
Agency is responsible for the management of water resources which are
becoming increasingly scarce in the South East.

For more information go to www.environment-agency.gov.uk




Chapter 1 - Introduction

The Project

This project aimed to find practical solutions in reducing water use in South
Hampshire. The research was undertaken by Radian, in partnership with the
Environment Agency.

This study drew upon new and existing housing sites, mainly owned by
Radian, to trial different methods of reducing water consumption. The main
locations were in East Hampshire, Portsmouth and Southampton (East
Hampshire was used in order to build up more evidence about water
conservation measures).

In April 2008 the government first implemented the Code for Sustainable
Homes (CfSH). The CfSH is the environmental assessment method of new
build homes. To achieve certain levels of the CfSH there are mandatory
requirements for water and energy. The estimated maximum water
consumption levels, shown in figure 1, are worked out using the DCLG water
calculator tool. For a given property, the calculations assume a certain
frequency of use for the water using appliances with a variable for the quantity
of use per appliance.

Figure 1: Table to show Code for Sustainable Homes Mandatory
requirements for Water

Code for Maximum Water Consumption
Sustainable Homes | (litres per person per day (I/p/d))
Level 0 No assessment

Level 1 120

Level 2 120

Level 3 105

Level 4 105

Level 5 80

Level 6 80

The research compared new homes built to the Code for Sustainable Homes
against new homes built to Ecohomes, and looked at whether these homes
achieved levels of water efficiency. In addition the water consumption of
existing homes was measured to help identify whether water saving devices
reduced water demand in existing homes.

Figure 2 outlines benchmark levels of water consumption. These levels will be
compared to when assessing the efficiency of homes studied in this report.



Figure 2: Table showing key levels of domestic water consumption

Water Consumption

(I/p/d)
Average for England and Wales 150
Average for South East of England 160
Defra in Future Water aim for 2030 130
Current building regulations for new homes 125 (including 5 litres

for outside use)

The Code for Sustainable Homes (Levels 3/4) 105

The Code for Sustainable Homes most| 80
stringent environmental levels (Levels 5/6) set
targets for water use

Local Area Profile

East Hampshire is mostly rural and is generally more affluent compared to
national averages and Hampshire. To give an indicator, the district is one of
the top 10% least deprived districts in England®. The unemployment rate was
2.1% in May 2009 compared to that of Hampshire which was 2.9%
(Hampshire’s Economic Area (including cities))’. However there are some
parts in East Hampshire that are deprived.

The cities of Portsmouth and Southampton are generally more deprived than
East Hampshire, although not compared to national levels. Out of 354 Local
Authorities in England, with 354 as the least deprived, Portsmouth and
Southampton were ranked 275 and 87, respectively. The unemployment rates
for 2009 were 4.0% and 4.1% for Portsmouth and Southampton®.

Water Pressures in the South East

The South East of England has a growing population and low rainfall®. In
addition, each person in the South East is using more water than each person
in the rest of England and Wales'®. The Environment Agency has identified
the South East of England as an area of serious water stress.

It follows that the South East needs to control water demand. The South East
Plan sets out in policies CC3 and CC4 that, adapting existing housing stock in
order to manage demand for water is essential in the South East due to water
stress in the region to sustain growth™,

® Joint Baseline Report 09- http://www3.hants.gov.uk/social _considerations - jbr _nov_09.pdf
" Based on Jobseekers Allowance claimants (% working age population) in Hants (May 2009)
® Joint Baseline Report 09

® http://www.wwf.org.uk/filelibrary/pdf/water _shortages policy brief.pdf

1% Environment Agency, Water for the Future
' http://www.southeast-ra.gov.uk/seplan.html|




Policy and Strategic Framework

Key policies outline the importance of implementing water efficiency methods:

Defra’s Future Water (2008) sets out the Government’'s strategy for
water in England. It identifies Defra’s vision for each person, on
average, in England to be using 130 litres of water per day by 2030 in
order to create a sustainable balance between water demand and
water supply.

The Environment Agency’s Water Resources Strategy for England and
Wales (March 2009) stresses the importance of reducing pressures on
resources and improving the country’s resilience to climate change.
The strategy also states that actions to reduce water demand generally
use less energy than developing new resources to increase water

supply.

The Environment Agency’s Water Resources Strategy for the Southern
Region (Southampton to Canterbury) outlines their aim to ensure that
there is “enough water for people and the environment”. However the
Strategy reveals that more than 50% of catchments in the Southern
Region are over-abstracted or over-licensed at low flows. The Strategy
also sets out a worst case scenario that, a further 500 million litres of
water per day may be needed in the South East River Basin to meet
the needs of the public, industry and agriculture by 2050. To make
matters worse, by 2050 climate change could reduce water resources
by 10-15% on an annual basis. This puts significant stress on our
available water resources.

The South East Plan (May 2009) sets out the intentions for the region
until 2026. The Plan explains the growth in population and the
challenges faced due to climate change in the South East. For the
South Hampshire sub-region it aims to improve the economy and to
provide for an additional 80,000 new dwellings.

Southern Water's Business Plan for 2010-2015 recognises that
“universal metering is the necessary first step to sustain the balance of
supply and demand for water”. Therefore Southern Water will be
installing meters in all homes in their supply area between 2010 and
2015. Metering has been shown to reduce water consumption by
around 10%. The Energy Savings Trust (EST) and the Environment
Agency's report states that water metering also reduces CO2
emissions*?,

Other work on Water Efficiency

There is now increasing activity on water efficiency helped by the work of
Waterwise. Waterwise is an independent, not-for-profit, nongovernmental

12 Quantifying the energy and carbon effects of saving water.2009



organisation working to reverse the upward trend in domestic and commercial
water use and driving the water efficiency agenda forward.

Waterwise is currently focusing on building an evidence base for large scale
water efficiency. Findings show that:

It was possible to achieve savings of 34 litres per property per day by
retrofitting multi-measure water efficiency methods, using current
technology, and engaging customers to encourage behaviour change.

Uptake rates were between 6% and 22% for trials in general housing
stock. The uptake rates were substantially higher, between 45% and
60%, for trials in social housing.

There have also been numerous projects, undertaken by water companies,
local authorities and non-governmental organisations, which have looked into
different methods of implementing water efficiency. The list below identifies
some of the more recent activities:

“Savings on Tap” aimed to provide water efficiency in new housing in
Ashford. The project was a partnership between the Environment
Agency, Kent County Council, Mid Kent Water and Hillreed Homes.
The first part involved fitting a number of water saving devices into
homes. The second part is trialling seasonal metering tariffs. For more
information please visit www.savingsontap.co.uk

The Preston Initiative in Surrey was a trial in social housing by Raven
Housing Trust and aimed to reduce levels of water consumption. The
Initiative recommendations include: installing showers and dual-flush
toilets as part of any future Decent Homes programme; not installing
rainwater harvesting in existing housing as it was felt it was too difficult
to install around existing infrastructure. For more information please
visit www.waterwise.org.uk and search for publications.

Waterwise has begun “Tap into Savings”. The programme aims to
retrofit 10,000 homes of social housing residents in Surrey, West
Midlands and the East of England/Hartlepool. This draws upon positive
outcomes from past research. For more information please visit
www.tapintosavings.org

The UKWIR database provides a more detailed list of past projects.

Water Pressures in the South Hampshire sub-region (  fiqure 3)

Hampshire is the 3™ largest county in terms of population in England. Of
Hampshire’s 1.25 million people 87% live in urban areas™®. South Hampshire
particularly incorporates a densely populated urban area around the cities of
Portsmouth and Southampton.

'3 Joint Baseline Report 09



Hampshire has world-renowned water assets such as the River ltchen and
River Test, which are both Sites of Special Scientific Interest (SSSI). Like the
South East, South Hampshire's water resources are under pressure from
existing demand. Add to this, 80,000 new homes and the provision of 2 million
square metres of new employment floor space that are planned by 2026,

In order to sustain growth in South Hampshire, the sub-region needs to
achieve water neutrality. Therefore adapting new and existing homes so that
water is used more efficiently in order that growth does not add further stress
to the regions water resources. The Environment Agency has found that “for
every £1 invested in water neutrality, benefits of about £1.40 would be
realised™”.

Figure 3: Map showing Hampshire (shown in purple), South Hampshire sub-
region (shown in orange) and North Hampshire (shown in yellow)®

Berkshire

Wiltshire

‘Whitehill/
Bordon

West Sussex

Dorset

i

Water uses Enerqy

Defra, in Future Water, states that hot water use in our homes — for things like
washing, bathing and cooking — is responsible for 35 million tonnes of
greenhouse gas emissions each year: over 5% of total UK greenhouse gas
emissions®’.

Saving water means that less energy is required. Water UK currently reports
that every litre of treated water delivered to (and taken away from) a home
causes the equivalent of 1 gram of CO, to be emitted to the atmosphere. For
1 household this could equate to 0.13 tonnes of CO; per year.

1 www.southeastdiamonds.org.uk/USH

15 www.environment-agency.gov.uk/research/library/publications/40737
1% Source:PUSH

" Defra, Future Water. 2008
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In the home, saving hot water saves more energy. For example the Energy
Savings Trust (EST) estimate that to raise the temperature of 1 litre of water
from 10 degrees to 60 degrees using an average gas boiler would generate
1.5g of CO.. Using electricity this would generate 3.2g CO..

The EST and the Environment Agency’s research on the energy and carbon
effects of saving water highlights the huge importance of saving water to help
meet carbon emission targets. In the future, water is likely to account for the
largest use of carbon emissions from domestic use as energy efficiency
standards of new homes improve'®. Solar thermal panels and pipe work
insulation to avoid ‘dead legs’ will help to reduce energy emissions from water
use.

Waterwise found that by retrofitting water efficiency measures it is possible to
save the equivalent of between 31g and 187g CO, per property per day™.
This amounts to the equivalent of between 11.3 kg and 68.2 kg CO, a year.

The next chapter outlines the aims and objectives of the research project in
more detail.

18 Quantifying the energy and carbon effects of saving water.2009
9 Waterwise, Evidence Base for Large-scale Water Efficiency in Homes: Phase 2 Interim
Report. February 2010, p15
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Chapter 2- Aims and Objectives

Aims and Objectives

The key objective of this project was to assess water saving measures for
their costs, benefits and ease of use in new build and existing homes.

Objectives

One of the long term objectives of the project was to develop a toolkit which
acts as a practical web-based resource for retrofitting and provides a cost-
benefit analysis of different methods of water efficiency for householders,
constructors and others involved in the planning process or in construction.
The toolkit will be available on Radian’s website at the end of June 2010

Aims

The project was broken down into two parts running parallel. Part one
concentrated on new builds and part two focused on existing homes. The
aims for each part are listed below.

Part 1- New Homes (Chapter 3):
This chapter looks at Code for Sustainable Homes (section 1) and Ecohomes
(section 2).

To find out the average water consumption of properties, in relation to
occupancy and specification of water devices.

To find out whether the Code for Sustainable Homes (CfSH) targets for
water consumption are effective and realistic to achieve in practice.

To find out how the water consumption of homes built to Ecohomes
compares to the water consumption of homes built to CfSH.

To trial different methods of saving water and measure incremental
improvements.

To find out if there is a relationship between personal behaviour and
water consumption levels.

Investigate reasons for and provide water efficiency advice to
households with high water use.

Part 2- Existing Homes (Chapter 4):

To gather data on household water consumption.

To gather information on household behaviour with regards to water
use.

To determine the impact, on water use and lifestyle, of installing eco-
beta dual flush retro-fit devices into toilets.

Trial a variety of water efficiency devices.

Provide information about their water use to residents in existing
homes.

Continue to raise awareness about the need to save water and
therefore reduce demand for water overall.

12



General:

To raise awareness about the importance of water conservation and
how to save water, also encouraging consumers to use water more
wisely.

It is hoped that the project will aid in developing a long-term programme of
retro-fitting homes to help improve water efficiency across South Hampshire
and will also influence the construction industry for new build homes.

The next chapter details the research carried out on new homes built to
different water efficiency standards under the Code for Sustainable Homes
and Ecohomes.

13



Chapter 3 — New Homes

Section 1 explains the research on Code for Sustainable Homes. Section 2
explains the research on Ecohomes. Figure 4 lists the homes monitored in
this section.

Figure 4: Table to show number and environmental specification of homes
monitored in this chapter.

Environmental Specification Number of homes

Code for Sustainable Homes 3 8

Code for Sustainable Homes 3 including 2 with RWH | 5

Code for Sustainable Homes 4 including 1 with RWH | 2

Ecohomes 279

Section 1- Code for Sustainable Homes

This research has drawn upon homes that were built to meet the
requirements for the Code for Sustainable Homes (CfSH) using the water
efficiency calculator which came into effect from May 2008 to April 2010%°.

From April 2010, the CfSH will use a revised DCLG water efficiency
calculator, which is more lenient. For example this revised water efficiency
calculator creates less of a need to use extremely low flow taps. Before April
2010, the calculator, used in the CfSH, assumed longer use of taps and
therefore put more pressure on lowering the flow rate of taps. After April 2010,
the calculator assumes shorter use of taps and therefore puts less pressure
on installing low flow taps. The revised water calculator is also used for
regulation as part of Building Regulations Part G as all homes now need to
achieve a minimum of 125 litres per person per day (p/p/p/d) (including 5 litres
for outside use) using the revised calculator®*.

Code for Sustainable Homes Level 3

From May 2008 until 2010 all Registered Social Landlords (RSLs) or
Registered providers were required to build new homes to meet CfSH Level 3.
After 2010 RSLs will be required to meet CfSH Level 4. CfSH Level 3 and 4
both set a target for water use of 105 I/p/d. To meet Levels 3 and 4 of the
CfSH houses would need to have a number of water efficient devices fitted,
such as low flow taps, low flow showers, low volume dual flush toilets and
water butts.

For this project, data for 8 new homes built to CfSH Level 3 was collected,
mostly just one time although some were collected more frequently,
approximately 6 months after their completion. These homes are located in
Petersfield, Alton and Liss in Hampshire and have an average occupancy of
2.4 persons.

2 hitp://www.planningportal.gov.uk/uploads/code for sustainable homes techguide.pdf
L For more information go to www.planningportal.co.uk

14



Findings

Figure 5 shows the average water consumption for these homes as 132 |/p/d.
Unfortunately, this does not achieve the target of 105 I/p/d. The average
consumption level of 207 I/p/d for the 2 homes in Petersfield appears
extremely high compared to the other levels. This could be because there are
unidentified leaks or more likely that water is used more abundantly. These 2
homes could achieve higher levels of water efficiency.

For the homes in Liss and Alton the consumption levels are all below 100 I/p/d
and therefore meet the target of 105 I/p/d for CfSH Level 3. This shows that in
most instances it is possible to achieve levels of water efficiency without
rainwater harvesting systems.

Figure 5: Table showing Average Water Consumption of new homes

Average Water consumption | Number of properties data
(litres per person per day) was collected from
Petersfield 207 2 houses
Liss 99.4 5 flats and houses
Alton 90 1 house
TOTAL average | 132 8

Water consumption levels at the same sites varied. For example the 5 flats
and houses in Liss had a range of consumption levels from 58 to 124 I/p/d.
This shows that again individual homes did not reach the CfSH Level 3 target
of 105 I/p/d, in terms of actual water use, although they did achieve a rating of
CfSH Level 3. The range of water consumption levels reveals that as well as
installing devices it is important to consider personal behaviour.

One possible reason for 1 household using 124 I/p/d is that it is single
occupancy. Single occupancy, compared to high occupancies, tend to use
more water per person due to economies of scale. For example a washing
machine may be used the same amount by a 1 person household as for a 4
person household.

It was not possible to use the data for some of the neighbouring properties
because the values were not available or they were extremely low. The
possible reason for this is that some residents may not have moved in on the
formal moving in date.

Photograph of flats in Liss-built to meet CfSH Level 3

2 Outlier
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Rainwater harvesting to achieve higher levels of the CfSH

To build new homes to meet CfSH Levels 5 and 6 more measures need to be
installed to further reduce the estimated mains water consumption to 80 I/p/d
for each property, such as rainwater harvesting or greywater recycling.
Greywater reuse, because of concerns over lower water quality, was felt to be
less acceptable by Radian’s maintenance team than rainwater harvesting. At
the development stage a greywater recycling system was considered for the
second case study below, Five Trees in Liss. However due to inadequate
space available inside the bathroom, the greywater recycling system was
rejeczg?efd. Therefore Radian decided to trial rainwater harvesting in 2 new build
sites””.

If the decision is made to install rainwater harvesting, it should be considered
at the early stages of the project to allow design for appropriate space for the
system. Additionally, a gravity-fed system is needed for back-up. The pump
should ideally be stored inside the house. If it is stored outside, then the
cupboard should be insulated but with ventilation to present freezing or over-
heating.

The next section will discuss two examples of where Radian has so far trialled
rainwater harvesting and has collected at least a year’s data.

Example one: Lipscombe Rise, Alton: Code for Sustainable Homes Level 4
(the water consumption target is the same as Level 3, 105 I/p/d).

Radian built 2 semi-detached homes to meet CfSH Level 4 which were
completed in September 2008, 1 house with a rainwater harvesting system
installed.

Unit 1:

This house had a rainwater harvesting system installed to supply the
downstairs toilet. Calculations revealed that it would not have been worthwhile
for the system to feed both toilets in this house as not enough rain would be
collected. The rainwater harvesting system cost approximately £3,500 to
supply and install which seems excessive as it serves just one dual flush
toilet.

The house also had a number of other water saving devices installed such as
low flow taps, low flow showers and a small bath. In comparison to the cost of
rainwater harvesting, the combined total cost of these measures is
approximately £500.

% The Environment Agency does not recommend any particular manufacturer or system for
Rainwater or Grey water.
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Findings

Shown in figure 6, monitoring of water consumption for the household
between September 2008 and September 2009 reveals an average mains
water use of 58 |/p/d. However, due to the small sample size, this level of
water consumption may not be true for all homes built to these same
environmental standards. This home is using less mains water than the CfSH
Level 3/4 target of 105 I/p/d and Level 5/6 target of 80 I/p/d. This reveals that
rainwater harvesting systems can significantly reduce mains water
consumption, although they are expensive.

This house, compared to a home using 105 I/p/d, is saving 47 l/p/d of mains
water. Assuming both households have 2.4 occupants, this is an estimated
saving of 44,172 litres of mains water in 1 year. This is nearly equivalent to
the water supply for another household for 1 year®*.

More importantly for residents if the household was using 58 I/p/d rather than
105 I/p/d, this would reduce the annual water bill by £34 a year®®. This would
also save the equivalent of 44kg of CO, per year for a household of 2.4
persons. However financial and carbon costs of the electricity to run the pump
for rainwater harvesting systems were not collected.

Figure 6 also shows the estimated average rainfall for each monitoring period
throughout the year®. It would be expected that higher levels of rainfall would
correspond to lower levels of mains water consumption: higher rainfall means
that the rainwater harvesting system has more rain and therefore less mains
water is used. Low rainfall (and warmer temperatures) would be expected to
encourage more drinking and washing and therefore higher water use, as well
as more mains water use by the toilet. However the data shows higher water
consumption with higher levels of rainfall. Therefore it appears that other
factors have a larger influence on water consumption than the weather. A firm
conclusion from this data cannot be made about this.

In February 2010, approximately 18 months after completion, a problem arose
with the rainwater harvesting pump. There was a problem which caused the
pump to go into lock out mode after 2-3 flushes of the toilet and therefore only
work temporarily?’. This problem was rectified by adjusting the inlet hose
attached to the pump. At the initial installation of the system, the pump should
have been primed so that this did not happen. As rainwater harvesting is a
relatively new technology little is known about installation and maintenance of
this system. This problem with rainwater harvesting has shown that it is
important to have adequate skills to maintain new technologies such as
rainwater harvesting. In order to be able to do this, the labour force need to
develop new maintenance skills so that newer technologies can operate well.

24 Assuming this household has 2.4 persons and the water consumption is 58 litres p/p/p/d
% All estimated financial savings in this report are based on a charge of £0.83 GBP per 1000
litres of water

% provided by the Environment Agency

%" with the air being drawn into the pump causing the pump to not run properly,
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Household behaviour survey

An interview was conducted to find out about the household’s behaviour with
water using appliances. The survey revealed that the household had replaced
the low flow taps because they were hard to use as the resident had a
disability. The resident also commented that the taps were very low flow. The
taps that were installed afterwards were easier to use for everyone and
provided a larger flow. The interview also revealed that the water butt had
been removed to provide better access for the resident.

Furthermore, the survey reveals that certain disabilities can affect ease of use
of certain water efficiency appliances. This is an issue that may need further
research within the housing sector. This project will feed this back to the
manufacturer so that product development can be improved and made
suitable for more users.

Despite this home not having low flow taps, water consumption levels are low.
This shows that rainwater harvesting can help to achieve CfSH levels without
additional water efficiency appliances in the home. To meet the CfSH, it is
possible to use rainwater harvesting to reduce the impact from toilet use on
mains water use, which is cold water. By doing this, it can allow higher
volumes of water to be used elsewhere, such as for showers and hot water
taps. This is discouraged because it increases the carbon emissions from
water use®®. Furthermore rainwater harvesting is an expensive resource. For
these reasons, rainwater harvesting should only be considered after installing
other cheaper water saving measures such as low flow taps, aerated
showerheads and water butts.

Figure 6: Table to show water consumption (I/p/d) for 2 houses in Alton

Estimated Time Period Water Consumption (I/p/d)
average Unit 1 (with rainwater Unit 2 (without
rainfall each harvesting) rainwater harvesting)
day (mm) % 3 occupants 7 occupants
3.39 Sept 08-Oct 08 | 33* 115
1.96 Oct 08-Dec 08 | 63 125
3.04 Dec 08-Jan 09 |70 S55***
1.64 Jan 09 -Mar 09 | 59 220
1.31 Mar 09-Jun 09 | 53 127
No info Jun 09- Sept 09 | 62 122
No info Sept 09— Nov 41 112
09
Average over the year *58 125

*This may be because residents did not fully occupy the property from the completion date.
** This excludes the 1% months reading.

*** This reading appears to be extremely low compared to other readings. However it has
been included in calculating the averages. A possibility is that the resident may have been
away for Christmas.

8 EST’s and Environment Agency’s Quantifying the carbon and energy effects of saving
water.2009
% Provided by the Environment Agency
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Unit 2:

This house does not have rainwater harvesting installed. However it has the
other water saving devices as Unit 1, such as low flow taps and aerated
showers.

Findings

The water consumption of this house was also monitored for one year.
Results in figure 6 reveal an average water consumption of 125 I/p/d, which is
higher than the target of the CfSH Level 4 (105 I/p/d). This reveals that
installing water efficient devices does not necessarily result in low water
consumption. Comparing the water consumption of Unit 2 with Unit 1, it
appears that rainwater harvesting can reduce mains water use by about 50%.

In comparison to unit 2, unit 1 is saving 67 I/p/d of water. This saving could be
used to supply water to another household with water. Also, assuming unit 1
and unit 2 have 2.4 persons, unit 1's annual water bill would be £48 less than
that of unit 2’s.

Nevertheless, as unit 2 is achieving 125 |/p/d they are meeting Defra's vision
of 130 I/p/d. Compared to Defra’s vision of 130 I/p/d of water, unit 2 is saving 5
I/p/d of water. For a household of 2.4 persons, this would save approximately
4,380 litres of water and the equivalent of 4kg CO, a year. This could also
save the household £3.60 in their annual water bill.

Figure 6 also compares rainfall with water consumption of unit 2. However
there is no obvious correlation between the two. Again, this reveals that
household behaviour does not always correlate to seasonal trends.

The interview with this household revealed that there was a greenhouse and a
lot of plants to water. The impression was that they felt that it does not make
much of a difference whether they leave the taps running or not as they are
low flow. This shows that it is important to raise awareness about water use
as well as fitting water efficient appliances.

Units 1 and 2- Findings from survey carried out on awareness about water
conservation

In both households questions were also asked to find out about their
awareness of water conservation issues. The same questionnaire was used in
these houses as other houses further on in the report (Please go to Appendix
A for the questionnaire). Figure 7 shows some of the answers to the
guestionnaire. The fact that water saving devices are installed as well as visits
to the properties regarding water conservation may have helped to raise
awareness about water conservation.

Question 1 shows that one of the households does not “think about the effect
of [their] water use on the environment”. Therefore there needs to be more
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awareness raised of the relation between everyday lives and their impact on
the environment.

Question 2 reveals that both households do not tend to “leave the tap running
when brushing [their] teeth”. Therefore they are both taking steps to reduce
their water use.

Question 3 reveals a positive result that both households “save water”, but
only “if it does not require additional effort”. This perhaps means that both
households do not consider turning the tap off as any extra effort.

Figure 7: Table showing some of the answers to the questionnaire for
Lipscombe Rise, Alton

1. I think about the effect
of my water use on the
environment

2. | never leave the tap
running when brushing
my teeth

3. Which of these statements
best describes your attitude
to saving water

1 household-disagreed
1 household-slightly agreed

1 household-strongly agree
1 household-slightly agree

Both replied that they “save
water if it does not require

additional effort”

The interviews have drawn out conflicting messages. The resident that slightly
agrees that they think about their effect of water use on the environment also
said that they only save water if it doesn’t require additional effort. However
they do turn the tap off when brushing their teeth. This indicates that they
don’t think that turning the tap off requires any effort. This also shows that just
because they may be aware of the environmental issues they do not
necessary do anything positive about it.

Example 2: Five Trees, Liss: Code for Sustainable Homes Level 3. Please go
to Appendix B for a more detailed case study.

Five terraced houses were built to meet CfSH Level 3 that were completed in
December 2008. Two of these houses in Liss had rainwater harvesting
systems installed to supply the downstairs and upstairs toilets. All 5 houses
have a number of water saving devices installed. Three houses were also
fitted with water inlet meters to collect more detailed information about where
water is used. Figures 8 and 9 list the water saving devices installed in the
homes with estimated costs.

Figure 8: Table to show water saving devices installed in all 5 homes in Liss,
with estimated costs of supply

Water saving devices Cost (£) per house

Dual flush toilets (2 per house) 500

Low flow taps

Aerated showerheads

Water butts
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Figure 9: Table to show additional water saving devices/monitoring equipment
installed in some of the homes in Liss, with estimated costs of supply and
installation

Water saving devices  Cost (£) per house Number of h  ouses
Water inlet meters 933 3

Water and energy | 466 3

efficiency white goods

Rainwater harvesting 3,600 2

Water consumption of these homes was monitored for 1 year to find out the
affect rainwater harvesting had upon water consumption levels and how they
compare to those set by the CfSH.

Findings

Figure 10 reveals an average water consumption of 78 l/p/d across the 5
homes. This level of consumption meets both requirements of CfSH Levels
3/4 and 5/6, which is a positive finding.

Compared to a home that meets CfSH Level 3 and uses 105 I/p/d the homes
at Five Trees are using 27 |/p/d less water. Assuming that a household using
105 I/p/d and a home at Five Trees both have an occupancy of 2.4 persons,
this amount of water saved is enough to supply 1 household with water for
approximately 2 months.

Assuming occupancy of 2.4 persons in a household, if a household was using
78 I/p/d they would expect to pay approximately £57 for their water supply bill
a year. In comparison, if a household was using 105 I/p/d of water their annual
water bill would be approximately £77. This is a saving of £20 a year.

Two homes with rainwater harvesting

Water consumption for the 2 homes with rainwater harvesting systems has
averaged 55 I/p/d of mains water over the year. This is significantly lower than
the target of CfSH Level 3 (105 I/p/d) and the target for CfSH Level 5/6 (80
I/p/d). It is noticeable that all levels have fluctuated throughout the year with
higher demand throughout the early summer months.

Figure 10 also shows the estimated average rainfall for each period
throughout the year. It is shown that higher rainfall correlates with lower water
consumption for the houses with rainwater harvesting. This may be because
more rain is used to supply the toilets, using the rainwater harvesting system,
as opposed to mains water. However the table also shows the lowest rainfall
corresponding to water consumption that is in the middle compared to the rest
of the year. Therefore correlations cannot be made from this.

Compared to a home that would be using the CfSH target of 80 I/p/d, the

homes with rainwater harvesting are saving 25 I/p/d of mains water. This is
saving significantly more when compared to the CfSH target of 105 I/p/d: 50
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I/p/d of water and 43,800 litres a year for a household of 2.4 persons. This is
enough to supply water for another home built to the same standard, using 55
I/p/d (and therefore using 48,000 litres per year). Furthermore, this would save
the equivalent of 43kg of CO.. This could also save a household £35 on their
annual water bill. However these CO, and financial savings may be offset by
operating financial and carbon costs and occasional maintenance.

Compared to the South East average of 160 I/p/d this is saving 105 |/p/d of
water. For a household of 2.4 persons, this amounts to saving 91,980 litres of
water and the equivalent of 91kg of CO, a year. This could save up to £75 on
an annual household water bill. Again these CO, and financial savings may
be offset by operating financial and carbon costs and occasional
maintenance.

Figure 10: Table showing the average whole house water for all 5 homes, homes
with Rainwater Harvesting (RWH) and homes without RWH (I/p/d)

Estimated Time Period verage Average verage

average (all I(RWH) (Without

rainfall (mm) houses) RWH)

per day *°

2.62 Dec 08-Mar 09 75 158 86

1.7 Mar 09-Jun 09 D1 |64 108

1.40 Jun 09- Oct 09 /9 |57 [°4

11.51 Oct 09-end Nov 09 $7 42 Ie3
Overall average for the year |78 I55 o3

Three homes without rainwater harvesting

Water consumption for the homes without rainwater harvesting was an
average of 93 I/p/d. Compared to the target of 105 I/p/d these homes are
saving 12 I/p/d of water. Assuming occupancy of 2.4 persons, this amounts to
a saving of 10,512 litres of water and the equivalent of 10kg CO, a year.
Furthermore, this could save a household £8 in annual water bills.

Figure 10 also shows that higher rainfall corresponds with lower water
consumption. The rainfall for October to November 2009 appears significantly
higher than the rest of the year of the monitoring period.

Rainwater harvesting

Trialling rainwater harvesting systems in homes in both Alton and Liss has
shown that compared to their neighbours, mains water use is lower. The
house in Alton only had one toilet supplied with rainwater harvesting
compared with the houses in Liss that had both toilets supplied with rainwater
harvesting systems (shown in figure 11). However there is not much
difference in water use between the two locations. Clearly, the levels of water

% Provided by the Environment Agency
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use will also depend on behaviour and this is unlikely to be because of the
number of toilets in the house.

An important point is raised by the Energy Savings Trust and Environment
Agency that rainwater harvesting reduces cold water use (for the toilet) but,
due to the CfSH calculations, then enables higher flow showers and taps to
be installed, which use hot water’’. Rainwater harvesting should be
considered after other low flow devices such as showers and low flow taps,
especially for hot water use.

When considering rainwater harvesting systems as an option in creating
sustainable buildings, it is also important to be aware that the materials used
to make the rainwater harvesting system will have produced carbon
emissions. The Environment Agency’s most recent research shows that
rainwater harvesting is typically around 40% more carbon intensive than using
mains water®?,

Figure 11: Average Water Consumption of houses with rainwater harvesting
over a year

Lipscombe Rise, Alton Five Trees, Liss

1 house with Rainwater Harvesting to | Average of Two houses with

1 WC (Sept 08- Sept 09) Rainwater harvesting to 2 toilets
(Dec 08-Dec 09)

58 55

Findings from survey carried out in all 5 homes on awareness about water
conservation

Surveys were conducted to find out the awareness of households (For the
guestionnaire please go to appendix B) . Figure 12 summarises some of their
responses.

Question 1 positively shows that all households “think about the effect of
[their] water use on the environment”.

Question 2 reveals that all households do not tend to “leave the tap running
when brushing [their] teeth”. Therefore they are all taking steps to reduce their
water consumption.

Question 3 reveals that all households “save water’” and three households
make extra effort to save water. The other two households would only save
water if they do not make any “additional effort”. This is an encouraging result.
However this may have been influenced by regular visits made to three of the
houses to read the water inlet meters inside the properties. One resident

81 Quantifying the energy and carbon effects of saving water.2009
Environment Agency Energy and Carbon Implications of Rainwater Harvesting & Greywater
Recycling. 2010.
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commented that the meters inside their house made them think more when
they turned the tap on, and saw the meter turning.

Figure 12: Table to show some of the answers to the questionnaire for Five

Trees, Liss

1. | think about the effect of
my water use on the
environment

2. I never leave the tap
running when brushing
my teeth

3. Which of these statements
best describes your attitude to
saving water

3 households-slightly agree
2 households-strongly agree

3 households-slightly
agree

2 households-strongly
agree

3 households- | save water even if
it requires additional effort

2 households-| save water if it does
not require additional effort

The interviews have revealed positive answers from all households.
Residents think about their impact on the environment, turn the tap off when
brushing their teeth and are happy to save water. However their awareness
may have been heightened as they were aware of the eco credentials of their
homes. One resident also had a number of visitors to look at the eco
credentials of their home.

Water use inside the home

Water inlet meters on water appliances in three of the houses were also
monitored throughout the year. Figure 13 shows how water was used in the
three houses. One of these houses had rainwater harvesting installed to
supply the downstairs and upstairs toilets.

The year's data shows that personal washing accounts for the largest
proportion of water use of between 35-55%. Research carried out by the WRc
Group on 100 metered homes built after the year 2000 found that personal
washing accounts for 38.2% of domestic water use®. For Five Trees, this
large proportion of water use for personal washing may be due to the fact that
there are a lot of young families in the homes: they therefore may be using
more baths, rather than showers. It seems that the greatest potential in saving
water is by installing water efficient baths and showers as well as raising
awareness to encourage water efficient behaviour with baths and showers.

In contrast, the downstairs taps account for the smallest amount of water use
of nearly nothing. This is because, to meet the requirements of the CfSH
Level 3 in this new development project and to provide higher flow rates
elsewhere in the properties, extremely low flow taps were fitted in the
downstairs cloakrooms. This meant that it took a very long time for the tap
water to become hot. Therefore residents did not feel so inclined to use them
and this could have health implications. Some of the taps, where possible,
have now been replaced with slightly higher flow taps.

% WRc 08, Water Use in New Dwellings- from Southern Water’s Presentation at
Southampton City Council, February 2008
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The graph also reveals that kitchen taps and upstairs taps account for 10 to
20% and 5-10% of water use, respectively. WRc’s research shows that all
internal taps account for 23.5% of domestic water use. The research from
Five Trees roughly meets this level.

The graph shows that water used by the dual-flush toilet accounts for about
20% of domestic water use. Similarly, WRc’'s research revealed toilets
account for 19.7% of domestic water use in new homes in 2008.

The graph shows that the washing machine accounts for about 10% of water
use, whereas WRc's research shows that washing machines use accounts for
12.1% of domestic water use.

Photograph of water meter inside a home

Photograph of homes at Five Trees

Figure 13: Bar chart to show where water is used

Bar chart showing average water use for household
appliances for 3 houses December 2008- December 200 9

60
50
40 @ Personal Washing
§ m Toilet
% 301 O Kitchen taps
= . .
< 20 O Washing Machine
m Downstairs taps
101 m Upstairs taps
0 4

Dec 08-Apr 09 Apr 09-Jun 09 June 09-Oct 09 Oct 09-Dec 09
Time period

The next section looks at new build homes that were built to meet the
Ecohomes environmental assessment.
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Section 2- Ecohomes

Ecohomes was the environmental assessment method for new build homes
before the CfSH was introduced in practice, in May 2008. Ecohomes
standards meant that it was not compulsory to install water saving devices,
although they were encouraged and rewarded.

New homes have gradually become more water efficient: for example dual
flush toilets were first allowed in the UK in 2001 when the Water Regulations
1999 became fully operational. On the same date the maximum flush volume
f03r4WCs was reduced from 7.5 litres to 6 litres under Building Regulations part
G™.

Ecohomes compared to the Code for Sustainable Homes

To give an idea of how water efficient the water consuming appliances for
Ecohomes were, figure 14 compares homes from Five Trees, built to meet
CfSH Level 3, with a block of flats built to meet Ecohomes “very good”. The
profile shows the flow rates/volumes of various devices. The flats are
reasonably water efficient although not as low flow as Five Trees. Therefore
the flow rates of the devices in the flats could be reduced. However there are
appliances on the market which use higher flow rates.

Figure 14: Profile of water consuming devices of homes at Five Trees and
flats built to Ecohomes “Very Good”

Kitchen Bathroom Washing
Toilet Taps Taps Shower Bath Machine Dishwasher

Block of Dual No space provided,
flats built | q,sh | Fullflow3 | Full flow- 2 Space but resident has

to CfSH 4/2.6 litres per litres per 6 litres provided for option to remove a
level 3 litres min min per min 200 litres | all homes. cupboard

Block of Space No space provided,
64 flats provided for | but resident has
built to Dual resident to fit | option to remove a
Ecohomes | flysh, Full flow - Full flow-6 but appliance | base unit cupboard
“Very 6/4 12 litres litres per 9 litres not provided | and fit their own
Good” litres per min min per min | 196 litres | by Landlord | appliance

Water consumption data was collected for 279 flats and houses in Petersfield,
Portsmouth and Southampton that were built to meet Ecohomes (out of 555
homes)®. It was found that the most effective method of obtaining household
water consumption information was either by contacting water companies
direct or have staff reading the water meters*®.

3 www.bathroommanufacturersassociation.co.uk

% Built between 2000 and 2008

% please note that only water consumption information was obtained and this data will be
kept anonymous and will only be used for the purpose of this research.
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Findings

The average water consumption of these 279 flats and homes was 157 I/p/d,
with an average occupancy of 2.2 persons per property. This is high
compared to the national average of 150 I/p/d and Defra’s target of 130 I/p/d.
Installation of water saving devices such as lower flow showerheads or raising
awareness about water conservation to these householders may help to
reduce water consumption levels. It appears that homes built to Ecohomes do
not achieve low levels of water consumption particularly in comparison with
homes built to CfSH Level 3. This reveals that homes built to CfSH are better
equipped, as expected, for more efficient use of water. However this may also
be because of behaviour and other factors.

Water consumption related to occupancy

Figure 15 shows average water consumption for given sites with their average
occupancy. The data in figure 15 shows the larger households using higher
levels of water (I/p/d) (For response rates go to Appendix C). This conflicts
with the general assumption that low occupancies tend to use more water per
person than larger households because of economies of scale. This reveals
that water consumption varies hugely and there are other factors that have a
larger influence on water use.

Figure 15: Summary of average consumption, with average occupancy for all
sites

Site location Number of | Average water | Average
houses for | consumed (I/p/d) | occupancy
which data
was collected

Petersfield 1 38 149 1.6

Portsmouth 2 25 152 1.6

Petersfield, 21 121 2.2

privately owned

properties

Portsmouth 1 43 145 2.2

Portsmouth 3 26 144 2.2

Southampton 27 229 2.2

Petersfield 1a 64 168 2.7

Petersfield 2 37 151 3.1

TOTAL AVERAGE | 281 157 2.2

Some sites with higher occupancies are using lower levels of water. For
example Petersfield 2 has the largest average occupancy of 3.1 persons per
property and is one of the lowest users of water. Additionally, the privately
owned properties in Petersfield have an average occupancy of 2.2 persons
per property and an average water consumption of 121 |/p/d, which is the
lowest figure from the dataset and suggests shorter occupation periods (they
may work more often and therefore be out of the house).
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Water Consumption throughout the year

Included in the study of 279 new-build homes is the block of 64 flats featured
in figure 15. These flats were completed in April 2008 and have an average
occupancy of 2.2 people per flat. Figure 16 shows the average consumption
for the flats between April 2008 and February 2010.

Figure 16: Table showing average water consumption for a block of flats in
Portsmouth over 2008- 2010 (I/p/d)

Year 1 | Apr 08-Aug 08 | Aug 08-Nov 08 Nov 08-Feb 09 | Feb 09-Apr 09 | YEAR AVERAGE
136 139 150 148 145

Year 2 | Apr09-Aug 09 | Aug 08 -Jan 10 | Jan 10- Feb 10 YEAR AVERAGE
152 121 152 Not available 142

In year 1 the average water consumption for these flats was 145 I/p/d. In year
2 this level decreased slightly to 142 |/p/d. The annual levels show that the
flats are not as water efficient as Defra’s target and are not close to the levels
of the CfSH. However they are slightly lower than the average water
consumption for England and Wales.

What is evident from these 2 years of data is that water use varies seasonally.
Water use also varies between households even though they are living in the
same block of flats with the same water consuming appliances. Figure 17
outlines the household with the lowest level of water consumption, which used
54 |/p/d, and the household with the highest level of water consumption, which
used 294 |/p/d. This reveals that installing a given set of water devices, no
matter how much water they use, will not result in a certain level of water
consumption. This also shows that water consumption depends on household
behaviour as well installing water saving devices.

Figure 17: Table showing range of average water consumption for the flats

Minimum value for average water consumed over the year 54 |/p/d

Maximum value for average water consumed over the year 294 I/p/d

Photograph of flats (near completion) Photograph of some of the houses in Petersfield
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Household Behaviour

It was felt that finding out reasons behind water consumption levels would
offer a better understanding of water use. A qualitative approach was taken by
surveying households about their behaviour with using water. For example
“do you use a washing machine on full load?” In the hope of receiving as
many responses as possible the questionnaire was kept short (see appendix
for questionnaire). It was found that the best method to collect the data was
by telephone. In comparison it was found that the least effective method of
collecting the information from households was by letter.

Information was received for 181 properties (response rates are shown in
Appendix D). Figure 18 shows 124 responses (some answers were not filled
in) in reply to “How many times a week [the] households [used] their washing
machine?”. The purple columns represent the number of households who use
the washing machine for the given frequency category. The lilac columns
show average water consumption for each category and the yellow line shows
average occupancy for each category.

The graph reveals that 5% of households used their washing machine 10 to14
times a week. For these households, average occupancy is 2.7 persons which
is not particularly high. The average water consumption for these households
is 108 I/p/d, which is low compared to the average for all the Ecohomes of 153
I/p/d. This shows that using the washing machine a lot of times does not
necessarily relate to high water use. However it is important to use water
efficiently wherever possible and these households may use water carefully in
other areas of the house.

In comparison, 7% of households only used the washing machine once a
week. Surprisingly the average water consumption is 218 I/p/d, which is much
higher than the other categories. This level of water consumption is likely to
be due to other reasons such as high use of showers/baths or possible leaks.
Also the average occupancy is quite low and this could influence levels of
water use.

Figure 18: Chart to show number of households who use the washing machine
different _times per week, with average water consumption (I/p/d) and average
occupancy Total =124

250 4

200 +

5| I Washing

150 1 Machine Use

100 -
" = Average
Water
Consumption

50 4

& Number of households

Average
1 2to3 4to5 6to7 8to9 10to 14 Occupancy

Average Water Consumption

Number of times Washing Machine is used (per week)
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To identify household activities that perhaps affect levels of water
consumption, two individual households have been drawn out that have
differing levels of water consumption. Figure 19 shows household A
consuming 225 |/p/d of water and household B using 71.5 |/p/d of water, with
some of their household habits revealed. This is a difference of 153.5 litres for
each person.

Figure 19: Table to show 2 households with water consumption and
household activities

Water | Occupancy | Does Washing | Number of Do you use | How
Use anyone Machine |times used a | washing many
(I/p/d) work? Age week machine on | showers
full load? & baths
are taken
a week?
Household 2 adults Both do 1.5 years | More than 7 | No so that 7
A 225 not work (usually 1, the load gets | showers,
sometimes 2 | washed 3.5 baths
a day properly
Household | 71.5 2 adults 1 full time | 3 years 2 yes 14
B showers,
0 baths

Both adults in household A do not work, so they are more likely to be at home
all day, using more water. Whereas in household B one adult works full time
and therefore will not be in the house as much and therefore will not be using
the household water as much.

Both households have relatively new washing machines. However household
A uses the washing machine at least 7 times a week. In comparison,
household B only uses the washing machine 2 times a week. This could
potentially save household B 245 litres of water a week compared to
household A *’. An interesting comment that household A made is that they
do not use the washing machine on full load because they believe the load
does not get washed properly. As other residents also raised this point, there
needs to be improved awareness on the benefits of filling a washing machine.

Household A uses the shower 7 times a week and the bath 3.5 times a week.
Whereas household B just uses the shower, 14 times a week. Water use
would depend on how long the shower is used for and the flow rate. However
if both households were using the same flow shower and same volume bath it
would approximately be the same amount of water used.

3" Assuming the washing machine uses 49 litres per wash
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Household awareness

Additionally, more detailed questionnaires were carried out to find out about
household awareness on water conservation issues and how this affected
household behaviour. Figure 20 show responses from 21 households.

Question 1 shows that most respondents thought about "[their] effect of water
use on the environment”.

Question 2 reveals that most respondents do not leave tap running when
brushing their teeth. However some residents do leave the tap running. This
shows that there still needs to be raised awareness of the affect of leaving the
tap running when brushing teeth.

Question 3 shows that most of the respondents save water but only a few do
so if they have to exert extra effort.

Figure 20: Bar charts to show some of the answers to the questionnaire
Total = 21

Bar chart to show responses to questionnaire on
awareness about water conservation
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0O Not Sure
0O Disagree
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Question 1: I think about Question 2: | never leave
the effect of my water the tap running when
use on the environment brushing my teeth

Statements
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Bar chart to show response to the question, "Which of these
statements best describes your attitude to saving w ater?"
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The bar charts above show positive results that, most respondents think about
their effect of their water use on the environment, turn the tap off when
brushing their teeth and save water. Although some respondents save water
even if it requires additional effort, most respondents only save water if it is
not too much bother. Therefore, saving water should be made easy for
householders.

Other issues raised by residents

From talking to and interviewing residents about their water use a few
residents appeared to make a lot of effort to save water such as sharing bath
water and using washing up water in the garden®. Other residents
commented that their children force them to save water. However a lot of
households felt that they could not do any more to save water apart from “not
washing!”.

A few residents had various views about how to solve the global problem of
water shortages. They also mentioned using price as an incentive to save
water. Some referred to the practices of other countries. One resident
commented that “in Hong Kong water was turned off when there was not any
water”. The resident may have been referring to the severe drought that Hong
Kong experienced in 1963. The severe drought resulted in the government
rationing water supplies so that individuals could only use water for 4 hours
every 4 days: households had to save water for 4 days use *. However, due
to development of resources by the government, today Hong Kong has a
plentiful supply of water*,

Another resident referred to the “pipelines that are used to transport water to
areas in short supply in Australia”. Australia has been using pipelines to
develop water resources for centuries. For example the Goldfields Water
Supply Scheme supplies the Gold Coast with water from Brisbane and was
developed in 1903*. Australia is continuing to develop pipelines such as the
North South Pipeline between Goulburn and Murray River as a means of
tackling water shortages*.

Figure 21: Table to show number, environmental specification and average
water consumption (I/p/d) of homes monitored in this chapter.

Environmental Specification Number of | Average Water
homes Consumption (I/p/d)

CfSH 3 8 132

CfSH 3 including 2 with RWH 5 78

CfSH 4 including 1 with RWH 2 91.5

Ecohomes 279 157

The next chapter details the research on retrofitting existing homes.

% please note that washing up water should not be used in paddling pools, on edible plants or
anywhere else where it is possible to later consume.

% www.wikipedia.org

% www.info.gov/hk/water150

*1 www.unitedutilities.com.au

*2 http://pipeliner.com.au/news/water_pipelines_quenching_australias_thirst/001031
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Chapter 4 - Existing Homes

Existing homes form the majority of housing stock (99% of the housing stock)
and therefore retrofitting would significantly help in achieving water neutrality
for South Hampshire.

In contrast to the compulsory Code for Sustainable Homes (CfSH) and
Ecohomes for new homes there is no mandatory water environmental
assessment when work is carried out on existing homes. Ecohomes XB for
example is a voluntary environmental assessment method. Over the years
appliances have generally become more water efficient. Existing homes will
tend to have less water efficient appliances, compared to new homes, as
some of these appliances are still in use are likely to be older and less
efficient. For example before 1940 12 litre cistern toilets were available
whereas today dual-flush 6/4 litre cistern toilets are available®.

However all properties owned by Registered Social Landlords are required to
meet the Decent Homes Standard. The Decent Homes Standard means that
kitchens and bathrooms are refurbished every 20 and 30 years, respectively.
Therefore most publicly owned housing will have relatively modern kitchens
and bathrooms, which tend to be more water efficient as they must at least
comply with Building Regulations Part G.

For this project, a trial was carried out to find out how much water some of the
existing homes were using. In addition the aim was to trial some water saving
technologies to find out how effective they were in incrementally reducing
water consumption.

Initially invitations to participate in the project, with a nominal financial
incentive, were sent to 101 households in Horndean and Rowlands Castle,
located in South Hampshire; these properties were built between 1950 and
the 1970s (Appendix E shows the response rates for the project).

Originally 31 properties chose to participate in the trial. Subsequently 2
properties opted out of the trial: one household was apprehensive about a
water meter due to a leak that they had experienced. The other household did
not want the disruption. Householders remained on rateable water rates,
although some chose to change to a metered bill rate.

Eco-beta

Firstly, the eco-beta toilet device was trialled as toilets are believed to be
where a lot of water is used. For the trial, Portsmouth Water provided the eco-
betas free of charge. Ordinarily an eco-beta costs about £25, but this depends
on how many devices are ordered.

43 www.waterwise.org.uk
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Eco-beta

An eco-beta is a retrofit device that converts a single flush toilet into a dual flush toilet
(shown in figure 22). “The device works by interrupting the vacuum created when a
toilet is flushed, thereby achieving a small flush” (http://www.ecobeta.com/siphon).

To use the toilet, with the eco-beta device: for a short flush the handle does not need
to be held down, whereas for a full flush the handle would be held down, for how long it
takes to flush the waste away. The eco-beta provides the user control of how much
water is used in flushing the toilet.

Figure 22: photograph of an eco-beta on toilet siphon

In total, 13 eco-beta devices were installed. It was found that to install the
eco-beta device, which required drilling a hole in the toilet siphon, enables a
double flush to be operated, took about 15 minutes to fit. However 15% of the
toilets were more difficult to fit because they had a more modern flush
system*. It is not possible to install the eco-beta if the toilet cistern has less
than or equal to 6 litres of water. One toilet was found to have an old and
large toilet cistern where the eco-beta could not be fitted. Therefore this was
replaced with a new dual flush toilet, as part of standard maintenance works.

To monitor the affect of the eco-beta and other devices upon household water
consumption, Portsmouth Water installed water meters. The households
continued to pay their water bill as they were doing before unless they
requested otherwise. Initially, 15 homes were used initially as a control group.
However comparisons are also made between individual water consumption
before and after devices were installed.

Findings

Water consumption was monitored from November 2008 until February 2010
for all homes in the project. Shown in figure 23, the average water
consumption of all properties was 167 |/p/d compared to 136 |/p/d for the
properties which had the eco-beta installed. This is an average reduction of
nearly 20% of water consumption for the properties with eco-betas (shown in
figure 24).

For the homes that already had dual flush toilets, the average water
consumption of the homes was 188 I/p/d. This level has fluctuated between
145 and 242 |/p/d. This shows that dual flush toilets do not

* Turbo flush system
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necessarily lower water consumption compared to single flush toilets. A possible reason for this is because householders may flush
the toilet twice as the first flush is not satisfactory. However it may also be due to other variations in household behaviour.

Figure 23: Table showing Average Water Consumption (in I/p/d) for the 28 Existing Homes from November 2008 until February 2010

Nov 08- Feb | Feb 09- | Apr 09- | Jun 09- | Sep 09- | Oct 09- Average over

09 Apr09 [Jun09 |Sep09 | Oct09 |Feb 2010 | monitoring period
All properties Not available | 132.5 284 138 138.4 141 167
(dual-flush, eco-
betas and single)

141.3 111.3 202 122 114.9 115 136

Properties where | (before eco-
eco-betas have betas were
been installed installed)

Average Feb 09- Feb 2010: 133 I/p/d
Properties with Not available | 144.75 | 242 175.3 214 165 188
dual flush toilets

Figure 24: Table showing estimated Savings between properties with eco-betas and all properties

Feb TOTAL
Apr 09 Jun09 | Sep 09 Oct 09 | 2010 AVERAGE
% Saving 16% 29% 12% 17% 18% 18.4 %
Saving in litres per | 21.2 82 16 23.5 26 33.7 litres
person per day
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Showers and Water butts

Secondly, low flow showers and water butts were trialled as some properties
did not have showers and some properties had outside taps *° . In total, 6 Mira
Advanced showers and 6 x 110 litre water butts were fitted. Other properties
in the study either, already had these appliances, were not suitable, or they
were not possible to access.

Figure 25 reveals that showers were an expensive device to install. Water
butts, as is well known, were a cheaper option. Figure 25 shows approximate
costs for the showers and water butts including labour costs*.

Figure 25: Table showing approximate costs for the devices that were
installed into some of the properties

Number of devices | Cost for 1 Estimated

that were installed appliance Cost
Showers 6 £1,040 each | £6,240
Water Butts 6 £90 each £540

Findings

Water consumption data was collected for properties that had low flow
showers installed. One problem that arose was the difficulty in making
assumptions from the data because there was a large variation in water
consumption levels, with some extreme values. This included 1 household
that was found to have a large leak in the time before they were due to have a
shower installed. Therefore it is difficult to compare the results for this
particular property.

Figure 26 shows the average water consumption of the rest of the properties
before and after showers were installed. Figure 26 reveals that showers
appear to reduce consumption by approximately 47%. However this should be
treated with caution due to the variation in individual water consumption
levels.

Figure 26: Table to show the average water consumption (I/p/d) from
November 2008 until December 2009 of the homes that had showers fitted

Time Period Nov 08- Sept fitstzcc)jvllaenrj Feb 10
Feb 09 | Apr 09 Jun 09 09 Oct 09 | Nov 09 Dec 09
September
Average 159
Water
Consumption 154.5 116 577% 154 122.5| 87.25 100
Average
Water
Consumption
over period 250.4 117.2

*®> The showers can achieve 5.87 litres per minute but this depends on water pressure
*® Note that the cost of installing showers varies depending on whether an extract fan,

additional tiling, shower curtain or changing of electrics are required
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Figure 27: Table to show household behaviour before and after a shower

installation (Average Occupancy=1 person)

Since the
How often did shower was How many
your household installed, how showers
use the bath many Baths are are taken
before the now taken in the in the Do you
shower was Household per Household like the
installed? week? per week? shower? |Other comments
Household 1
| don’t know what | would do
without it it's a god send.
8-10 None 8-10 Brilliant Thank you
Household 2 | 4-8 1-3 4-8 yes
Household 3 | 8-10 0 8-10 yes
Household 4 | also fill the [basin] for a
wash laying showerhead
across [basin]. Saves using
yes | find | immersion if | don’t need a
it very tank full of water thus using
1-3 1-3 1-3 handy. less electric.

Also of interest, the average water consumption in June 2009 is extremely
high compared to the other figures. Possible reasons for this higher water use
was due to hotter weather more visitors or time off work meaning that
householders were at home more often and therefore using more water at
home.

To find out about whether personal washing behaviour had changed after
showers were installed a short questionnaire was carried out. Figure 27
shows resident’s answers about before and after the shower was installed.

Household 1 and 3 use the shower the same number of times a week as they
did the bath. Whereas household 2 and 4 use the shower the same number of
times as they previously used the bath. However they also still use the bath,
although less often.

Some households therefore, would be likely to save water from the shower
installation, as expected. Whereas some households may be using more
water than before they had the shower installed. This shows that it is
important not just to install water efficient devices, such as showers, but to
also raise awareness so that the devices are used efficiently and therefore
water consumption is reduced.

Calculations were carried out to estimate how much water each household
could be using or saving from using the shower compared to before, with just
the bath. Figure 28 compares estimated water use from using the shower and
bath.

*" Outlier could have bee due to increased garden watering and possibly empty water butts
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Figure 28: Table to show estimated water use of households before and after
the installation of the shower per week

Amount of water

used before —per

week (assuming Amount of water used after

80 litres bath* assuming 5.871/m for 5 min-per Amount of water used after assuming

Savings on week 5.871/m for 10 mins — per week

Tap/Waterwise Shower | Total | Bath Use Shower

information) Bath Use Use Use Total
Household 1 7201 0 264 264 0 528 528
Household 2 480 | 160 176.1 336.1 | 160 352 512
Household 3 72010 0 264 0 528 528
Household 4 160 ] 160 58.7 218.7 | 160 117 277

For households 1 and 3 it is estimated that they were using 720 litres of water
a week by using the bath. In comparison, after the shower was installed and
assuming they used the shower for 5 minutes, they could be using as little as
264 litres a week. Therefore by 1 person using a shower for 5 minutes, rather
than a bath for the same frequency, they could save 23,000 litres of water,
228kg CO, and approximately £96 each year (if on a meter) (based on
Environment Agency tool*®). Even if they used the shower for 10 minutes
water consumption would still be less than using a bath: they would each be
saving 192 litres of water a week.

For households 2 & 4, less water would be used by just having a bath, rather
than baths and showers. The exception is if household 2 only spent 5 minutes
in the shower: then this would then save 144 litres a week.

If households used showers efficiently, substantial amounts of water could be
saved. Furthermore, a lot of energy could also be saved. The EST and
Environment Agency state in their report that, fitting a shower so that a
household of 4 uses it rather than a bath each day can save 79m? of water,
166kg of CO, and £178 a year*® (EST and the Environment Agency,
Quantifying the energy and carbon effects of water saving: full report p25 ).

Save-a-flush bags

Within 2 years, approximately 500 save-a-flush bags have been distributed in
Radian’s homes and offices. They were distributed either by magazine articles
and residents collecting them from office receptions, or when the labour force
visited properties for inspections or when visiting at void properties. However
these can only be installed in older toilets and are temporary.

Picture of a save-a-flush bag

“8 WEM lite V 1.3 © Elemental Solutions 2009

*9 5 minute electric shower per day instead of a bath a day (80 litres per bath)
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Chapter 5: Conclusions and Recommendations

Valuable lessons have been learnt from this project, which may be used to
inform future water efficiency programmes.

New Homes

New homes built to Code for Sustainable Homes (CfSH) Level 3 (with a target
of 105 litres per person per day (I/p/d)) had a number of water efficient
measures installed, these include: tap aerators, aerated showerheads, low
volume dual flush toilets and water butts. These will cost around £500 to
supply for a house. This project has shown that most new homes built to this
level will achieve the 105 I/p/d. Therefore the CfSH provides an effective
system to ensure that water savings are achieved in new homes.

There are variations in water use in new homes built to meet CfSH Level 3,
with the water saving devices mentioned above —some homes used 83 |/p/d
of water, whereas others used 207 |/p/d of water. Invariably homes built to
meet CfSH Level 3 achieved less than 100 |/p/d. This project also revealed
that homes built to meet the Ecohomes standard used an average of 157 I/p/d
of water compared to an average of 100 I/p/d for homes built to meet CfSH
Levels 3 and 4. Therefore CfSH generally delivers greater water savings than
the Ecohomes standard.

Research found that personal washing accounts for up to 55% of water use
(compared to WRc research of 38.3%°); toilet use is likely to account for
approximately 20% of domestic water use: washing machine use is likely to
account for about 10% (compared to 12.15 by WRc research). Therefore it
appears that in the home the greatest potential for saving water appears to be
installing water efficient baths and showers, as well as raising awareness to
encourage water efficient behaviour with baths and showers.

All taps in houses are estimated to account for 22% of domestic water use.
Installing extremely low flow taps is not effective in achieving water efficiency,
energy efficiency and customer satisfaction as the tap is needed to run longer
to obtain hot water. It is recommended to install taps that use a minimum of 2
litres of water per minute without drastically increasing the flow rate.

New homes built with rainwater harvesting systems installed can achieve
between 40% and 50% reductions in mains water consumption compared to
homes that do not have rainwater harvesting: homes built to meet the target
of 105 I/p/d with rainwater harvesting achieved average consumption levels of
55 and 58 I/p/d compared to 93 and 125 I/p/d for homes without rainwater
harvesting, this is a saving of about 50 I/p/d.

A household with rainwater harvesting, compared to a home using 105 I/p/d,
could save an estimated 43,800 litres of water a year™*. This could provide

% WRc 08, Water Use in New Dwellings Water Use in New Dwellings 2008- from Southern
Water’s Presentation at Southampton City Council, February 2008

*1 Assuming both households are each 2.4 people
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nearly a year’s water supply for another household built to the same standard.
Importantly these homes could receive reduced annual water bills by £34 a
year, on a metered water supply®>. Compared to the national average of 160
I/p/d an average household with rainwater harvesting could save £92 a year.
This could also save the equivalent of 44kg of CO,. However the carbon costs
of the electricity to run the pump and the materials used to make the rainwater
harvesting system will generally offset these savings.

If 1,000 homes were built to use 58 I/p/d, rather than the national average 160
I/p/d, 89 million litres of water could be saved each year. In addition, this could
save the equivalent of 89 tonnes of CO, and £73,870 in annual metered water
bills each year.

To supply and install a house with 1 rainwater harvesting system will cost
approximately £3,600 which based on the savings above would take up to 39
years to recover. However there should be consideration of how much
rainwater the system can potentially collect and whether this will be effective
in meeting demand: larger roofs with impermeable surfaces are more effective
in collecting rainwater. If there is a severe drought rainwater harvesting
systems will run dry and not help to reduce mains water demand for any
house type during this period. Rainwater harvesting should therefore, only be
considered after cheaper and more cost effective water saving options such
as low volume dual flush toilets, which reduce water demand at point of use.

When considering rainwater harvesting systems as an option to sustainable
living, it is important to be aware that the materials used to make the rainwater
harvesting system will have produced carbon emissions. The Environment
Agency’s most recent research shows that rainwater harvesting are typically
around 40% more carbon intensive than using mains water>>.

If the decision is made to install rainwater harvesting, it should be thought
about at the early design stages of the project to allow design for appropriate
space for the system. Additionally, a gravity-fed system is needed for back-up.
The pump should ideally be stored inside the house. If it is stored outside,
then the cupboard should be insulated but with ventilation to prevent freezing
or over-heating.

Installers should be aware that certain disabilities can affect ease of use of
water saving appliances. However this project found that removing low flow
taps and water butts for a new home, that had rainwater harvesting, still
achieved 58 I/p/d. Crucially, installing rainwater harvesting should not
necessarily mean that higher flows/volumes of appliances are then used
elsewhere. It is especially important with appliances that use hot water.

For any new eco-technology both in new-build homes and existing homes it is
important to have the technical know-how of how to install and maintain the
technology and the awareness of the environmental issue. This means that
eco-technology can be installed, and used, more effectively.

°2 Al estimated financial savings in this report are based on a charge of £0.83 GBP per 1000
litres of water

*% Environment Agency Energy and Carbon Implications of Rainwater Harvesting & Greywater
Recycling. 2010.
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Existing Homes

Existing homes form the majority of housing stock (99% of the housing stock)
and therefore retrofitting would significantly help in achieving water neutrality
for South Hampshire.

In this project, the eco-beta dual-flush toilet device reduced water
consumption by approximately 20%, from 167 to 136 I/p/d. It is also
inexpensive and takes approximately 15 minutes to install into a single flush
toilet. Some level of competence is advisable as a hole needs to be drilled. A
plumber should install this device, so that it is installed correctly. Residents
who had the eco-beta fitted were generally happy with the device.

Under this study, some homes with dual flush toilets were found to be using
higher volumes of water compared to other homes. This is believed to be
because householders flush the toilet twice as the first flush is not
satisfactory. However it may also be due to other variations in household
behaviour.

Showers can reduce water consumption compared to bath use, as expected
however retrofitting showers into homes is relatively expensive. showers. If
showers are used efficiently they can save water, energy and money in
comparison to bath use. By 1 person using a shower for 5 minutes 7 times a
week, rather than a bath for the same frequency, 18,000 litres of water, 176kg
CO, and approximately £74 would be saved a year (based on the
Environment Agency and EST tool*).

Save-a-flush bags are a very cheap, quick and easy method of reducing the
impact of toilet flushing. Retrofitting reduces water consumption without the
need to replace the toilet which would contribute to landfill/lwaste. However
these can only be installed in older, single flush toilets and are temporary.

Household behaviour

What is most evident for both new and existing homes, is the affect of
behaviour on water consumption. Households with the same water saving
devices may use significant different volumes of water.

It is therefore important to raise awareness about water conservation issues in
order to help change behaviour and reduce water consumption. Although this
may help to change behaviour, just because consumers may be aware of
their impact on the environment does not mean they will make extra effort to
save water: saving water must be easy for all householders.

Household metering provides a financial incentive for individuals to reduce
water use and therefore change behaviour. To make best use of any metering
programmes, metering should be complemented by raised awareness of why
and how to save water.

In summary, water efficient measures that are installed correctly, practical,
cost effective and easy to use need to be implemented in all new and existing
homes as soon as possible to help achieve water neutrality especially in

* WEM lite V 1.3 © Elemental Solutions 2009
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South Hampshire. In order to encourage individuals not to waste water the
importance of saving water should be raised to all occupiers. In doing so,
there will be benefits, in terms of money, carbon emissions and water savings.
Furthermore this would help to facilitate sustainable lifestyles and growth in
South Hampshire.

Below is a list of the key recommendations:

All new homes should at least be built to meet Code for
Sustainable Homes Level 3.

Retrofitting existing homes would help significantl y to achieve
water neutrality in South Hampshire.

To install taps that use a minimum of 2 litres per minute of water
into downstairs cloakrooms.

Although rainwater harvesting can considerably redu ce water
consumption, rainwater harvesting is carbon intensi ve, expensive
and should only be considered after simpler, more c ost effective
measures of reducing water consumption.

Rainwater harvesting should not mean that higher fl ows/volumes
of appliances are used elsewhere. This is especiall y important
with appliances that use hot water.

For any new eco-technology both in new-build homes and
existing homes it is important to have the technica | know-how of
how to install and maintain the technology and the awareness of

the environmental issue. This means that eco-techno logy can be
installed, and used, more effectively.

Eco-betas should be retrofitted into existing homes , Where
appropriate, as these devices can reduce water cons  umption by
20% in households with an older, high flush toilet. It will cost

approximately £25 and takes about 15 minutes to ins  tall, with
some competency in drilling.

Where there are limited resources to retrofit, save  -a-flush bags
should be distributed in older toilet cisterns as t hey are cheap and
simple to install.

In order to reduce water consumption in the home, t here should
be huge awareness raised of the importance of using baths and
showers efficiently.

Water use varies widely in homes that have the same water using
fittings installed. Whilst technology is important, behaviour
cannot be ignored. There is huge potential for savi ng water by
raising awareness and encouraging water efficient b ehaviour.
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Water saving appliances should be made easy to use for everyone
including people with disabilities.

Water efficient appliances should be installed in a ny other
retrofitting programmes such as for energy efficien Cy as saving
water also saves energy.

Water efficient appliances should be installed in a Il new homes.
For example if 1,000 homes were built to use 58 I/p  /d, rather than
160 I/p/d, 89 million litres of water could be save d a year. Also,
£73,870 saved in annual metered water bills as well as the
equivalent of 89 tonnes of CO ,from reduction in mains water.

A toolkit has been developed as part of this projec t acts as a practical
web-based resource for retrofitting and provides a cost-benefit analysis
of different methods of water efficiency for househ old occupiers,
developers and others involved in construction or t he planning
processes. The toolkit will be available on Radian’ s website at the end of
June 2010.
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Glossary of terms

Code for Sustainable Homes (CfSH)

Introduced in April 2007, it is the environmental assessment
method of new build homes. To achieve certain levels of
the CfSH there are mandatory requirements for water and
energy. The levels for water are shown in figure 1.

Figure 1: Table to show Code for Sustainable Homes Mandatory

requirements for Water

Code for Sustainable Maximum Water Consumption
Homes (litres per person per day)
Level O No assessment

Level 1 120

Level 2 120

Level 3 105

Level 4 105

Level 5 80

Level 6 80

The estimated maximum water consumption levels, shown in
figure 1, are worked out using the CfSH water calculator tool.
For a given property, the calculations assume a certain
frequency of use for the water using appliances with a
variable of quantity of use per appliance.

Decent Homes Standard The standard was set in 2001 and all social housing must have

Defra

Ecohomes

Grey water recycling

Potable water

PUSH

met the standard by 2010. The standard has four criteria which
are that, the property: meets the current statutory minimum
standard (i.e. the dwelling should be free of category 1 hazards
under the Housing Health & Safety Rating System), is in a
reasonable state of repair, has reasonably modern facilities and
services, and provides a reasonable degree of thermal comfort.
For more information please go to

http://www.communities.gov.uk/publications/housing/decenthome

Department for Environment, Farming and Rural Affairs

The environmental assessment method for new build homes
before April 2007. Ecohomes did not set any mandatory
requirements for maximum water use, although credits could
be gained by implementing water efficiency measures.

Reuse of bath, shower or basin water to flush toilets.
Alternatively a bucket can be used to collect water for
watering plants although not for any plants that are edible.

Drinking water

Partnership for Urban South Hampshire.

It is an affiliation of 11 local authorities in South Hampshire.
The area is a sprawl of suburban development, surrounding
Southampton and Portsmouth. The sub-region has also been
selected as one of the New Growth Points areas, which
means that it will receive long-term support from the
government to facilitate extra growth.
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Rainwater Harvesting

SEEDA
SSis

Sustainable

Water neutrality

Water UK

WRc

Rainwater harvesting systems collect rainwater from roofs for
use usually in the garden, to wash cars, flush toilets and to
supply washing machines. These systems range from a
water butt, usually 100-220 litres, to large tanks buried
underground that can hold 1,600 to 13,000 litres of water.
Rainwater is not suitable for use in paddling pools.

For the large underground tanks, which flush toilets, in the
event of a long period without rainfall the system will revert to
mains water.

Source: WPL
South East of England Development Agency
Sites of Special Scientific Interest

Meeting the needs of today without compromising future
livelihoods

The total water use after a development does not exceed the
total water use before development

Represents all UK water and wastewater service suppliers at
national and European level

Research and consultancy group in the water, waste and
environment sectors
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Appendices

Appendix A

Interview for residents: water use

This survey is being carried out because Radian would like to gain a better idea of
residents water use. | would be very grateful if you answer the following questions, to
the best of your ability. Yours sincerely, Stephanie Beggs.

Q1

a)

b)

b)

Household Occupancy

Please give the number of people normally resident at this property who are in
each of the following age groups (include those who are sometimes absent,
perhaps working away or at college):

<2yrs 2-4yrs  5-17yrs 18-29yrs 30 -44yrs 45-64yrs 65-74yrs >74yrs

How many occupants are students living away from this property during
term-time?

How many occupants are working away from this property for a
substantial amount of the year (excluding students)?

Occupation

Please indicate the main occupation of all occupants at this property
who are aged 18 years and over . Please enter the relevant numbers in
the boxes below.

Example: Student Full time employed Retired

Full time employment Part time employment
Retired At home
Other Student

If other, please specify:

Do any of the above occupants
work from home, if so how many?
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Q3  Fixtures / Appliance Ownership
a) Do you have the following fixtures and appliances at this property?
(Please tick the box and specify if you have more than one.)

Are your toilets dual flush?

Bath

Basins (include all sinks & washbasins, e.g.
in kitchen, bathroom, utility room, etc)

Shower, plumbed over bath
(excluding “power showers”)

Shower, in separate cubicle
(excluding “power showers”)

“Power Shower”
(i.e. a shower with a booster pump)

Children’s Paddling Pool

Ornamental / Fish Pond

Outside Tap

Q4  Outdoor Water Use

a) Does this property have a garden / courtyard / balcony (please tick as
appropriate)?

Garden / Courtyard Balcony only None

If this property does not have a garden / courtyard or balcony,
please proceed to Q5, otherwise please answer Q4 part (b)
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b) Garden watering appliances and use during dry spells

Do you use a watering can ? Yes No
Do you use a hosepipe ? Yes No
Do you use a sprinkler ? Yes No
Do you use a water butt ? Yes No

Is there a greenhouse at the property that is in

Yes No
use?

Q5 Car Washing

a) How many cars do you own / are kept at this property?
(Include private cars, company cars and light vans.)

If you answered zero to part (a), please proceedto  Q6, otherwise
please answer parts (b) and (c).

b) By what method do you generally wash your car(s)?

Bucket Hosepipe Pressure Don’t wash at
Washer home
C) How often do you generally wash your car(s)?
Weekly Monthly Less
frequently
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Q6  Washing Machine Ownership and Use
How do you generally wash your clothes?

a)
By Home Launderette
Hand at Washing
Home Machine

If you do not have a washing machine, please procee dto Q7,

otherwise please answer parts (b) and (c).

b) What is your washing machine’s approx. age (in
years)

C) How many times per week do you typically use your washing

machine?
(Please circle frequency, or specify actual frequency if necessary.)

O| 1|2 |3 |4|5]| 6| 7 |>7(please specify):

On full load:

On half load: 0| 1|2 3|4 |5 ]| 6| 7 |>7(please specify):

Q7  Dishwasher Ownership and Use

Yes No
Q8, otherwise

a) Do you have a dishwasher?

If you do not have a dishwasher, please proceed to
please answer Q9 parts (b) and (c).

How many times per week do you typically use your dishwasher?

b)
(Please circle frequency, or specify actual frequency if necessary.)

On full wash: O| 1|2 |3 |4 |5 ]| 6|7 |>7(please specify):
On “rinse & O| 1|2 |3 |4 |5 ]| 6| 7 |>7(please specify):
hold”

C) Do you ever use your dishwasher when it is only part full?

Part Load Never | 1| 2 | 3|4 |5 | 6 | 7 |>7(please specify):

Frequency
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Q8  Shower/Bath Use

a) How many Baths are taken in the Household per we  ek?

b) How many Showers are taken in the Household per  week?

1-3 4-8 | 8-10 11-15 15-20 | 20-25 | More than 25

None 1-3 | 4-8 | 8-10| 11-15 15-20 | 20-25 | More than 25

Q9 Views on water use

a) In this region we have plenty of water and ther e is no need to save it.

Strongly . . Strongly
Disagree Disagree Not sure Slightly Agree Agree
b) I think about the effect of my water use on the environment.
Strongly . : Strongly
Disagree Disagree Not sure Slightly Agree Agree
¢) How important is saving water to you personally?
. Fairly . Not at all
Very important important Not very important important

d) When there is a water shortage do you agree tha t there should be
restrictions on use, such as a hosepipe ban?

Strongly
Agree

Strongly

Disagree Disagree Not sure Slightly Agree

e) If there was a hosepipe ban during a droughtan  d | saw someone
locally using a hose to water their lawn, | would p ~ robably report them.

Strongly . : Strongly

Disagree Disagree Not sure Slightly Agree Agree
f) 1 never leave the tap running when brushing my teeth

Strongly . : Strongly

Disagree Disagree Not sure Slightly Agree Agree

g) Have you ever looked at ways to reduce your fam ilies’ water use?

Yes | No |
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h) Which of these statements comes closest to how

much you save

water?
| always | often (but not always .

y ( ys) | save water a bit | | do not save water
save water | save water

i) Which of these statements best describes your at

water?

titude to saving

| save water even if it
requires additional
effort

| save water if it does not
require additional effort

water

| do not save

| don’'t know

J) | feel that water metering is a fairer way to ch

arge for the water a home

uses.
Strongly . . Strongly
Disagree Disagree Not sure Slightly Agree Agree

k) | feel that the water companies do enough to pre

vent leaks and save

water
Strongly . . Strongly
Disagree Disagree Not sure Slightly Agree Agree

) I feel that Radian as a local landlord is doing

its bit to save water.

Strongly

Disagree Disagree

Not sure

Slightly Agree

Strongly
Agree

m) Please state what other action(s) Radian should take

Thank you very much for your help,
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Appendix B
New Homes Water Conservation Case Study
Five Trees, Inwood Road, Liss

Radian, a major provider of social housing and support in the south of
England, brings together experience of building, regenerating and managing
sustainable homes and environments.

Radian recognise that there are problems facing the south east of England in
terms of water supply. It is an area that is already densely populated and with
more development planned, responsibility to research methods of conserving
water was required. In partnership with the Environment Agency and East
Hampshire District Council, Radian is conducting a significant trial in Liss.

The Facts

More water is consumed on average per person in the south east than in the
rest of England and Wales. Climate change poses further challenges as it has
been predicted that lower levels of rainfall will increase the long term threat of
water shortage.

With additional housing in the region, water will become an increasingly
valuable resource and the demand and supply will need to be carefully
balanced.

Research

With the support of the Environment Agency, Radian has embarked on a
water efficiency project and has employed a coordinator. They will spearhead
research into methods of water management to reduce demand from
households.

As part of this research, Radian selected a new development of five houses at
Five Trees, Inwood Road in Liss to trial different methods of water
conservation. Each property had separate, innovative methods of saving
water installed so that they could be monitored for cost efficiency, economy,
ease of use and compared.

The Experiment

With the support of the Environment Agency, Radian has embarked on a
water efficiency project and has employed a coordinator. They will spearhead
research into methods of water management to reduce demand from
households.

As part of this research, Radian selected a new development of five houses at
Five Trees, Inwood road in Liss to trial different methods of water
conservation. Each property had separate, innovative methods of saving
water installed so that they could be monitored for cost efficiency, economy,
ease of use and compared.
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The Technology

The five houses were equipped as follows:

Technology No 35 No 35a No 37 No37a |No 39
**EoT ** MT EoT

Water Butt

Dual Flush WCs

Aerated Shower
Heads

W AN
MWRE
MWRE

Aerated Taps

Rainwater
Harvesting Tank

N AN N

Water Efficient
Washing Machine

A
A\

Water inlet meters

Water Efficient
Dishwasher

NN N NN AN

The Methodology

The monitoring period started when the new occupants moved into their
homes at the beginning of December 2008. The project will run for a full year
and during that time, the meters on the inlets inside the property will be
checked every three months.

The rainwater harvesting tanks installed in two of the properties supply two
toilets per dwelling and have a capacity of 1600 litres. Originally a communal
system was planned but the team quickly realised that a very large tank would
be required and it would also cause problems in apportioning the mains water
bills. This is because some households would be using rainwater, some
mains water and all using different amounts.

The Challenges

Although the project is still in its early stages, there have already been a
number of challenges posed by the rainwater harvesting systems:

» The size of the roof and the amount of rainfall has an impact on the level of
water harvested. During times when rainfall harvested is insufficient to
effectively service the WCs the system will revert to the mains supply.

* If there is a power cut, a separate gravity feed will supply the WCs.

* In the extreme cold weather experienced this winter, the external pump
system froze and ceased working. This has now been resolved by insulating
the external stores. This is the second site where Radian has installed
rainwater harvesting systems and will soon be able to establish how effective
they are in reducing residents’ water bills.
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The Costs
The basic total costs of the water conservation equipment installed in the
properties at Five Trees were: (refer to Table above)

» Rainwater harvesting equipment £2200

* Basic installation costs £5000

» Meters — equipment and installation £2,800

» Water/ energy efficient white goods and installation £1,400

Additional installation costs are not quoted as they are unlikely to be incurred
on future projects. The cost of the project was match funded by East
Hampshire District Council and Radian.

The Outcome

The standard meters fitted by the water company for billing purposes will
identify how much water in total each house is using. The additional meters
installed on the inlets of some of the properties will allow a more in-depth
analysis of water usage patterns.

The Building Research Establishment (BRE) is carrying out research to
assess whether the Code for Sustainable Homes water consumption
standards are reasonable in practice. The Code for Sustainable Homes is an
environmental assessment of ‘new build’ properties ranging from level 1 to
level 6 (the best, carbon neutral with a consumption level of 80 litres of water
per person per day). Five Trees aims to achieve level 3 of the code which
requires, among other environmental standards, a water consumption level of
105 litres per person per day.

Radian will be working with the BRE and will provide evidence from the Five
Trees project for this research. The BRE in turn will help analyse the results
so that Radian can look at how the information gained from this project can be
used in future developments to reduce the amount of domestic water used.

The Learning Experience

Understanding the desirability of these water conservation systems to
residents and whether they offer a practical solution for water efficiency is key.
In order to develop best practice for future developments, the residents of
Five Trees will be fully consulted.

Resulting data will become available at the end of the monitoring period and
will be disseminated and will form the basis of presentations be the Water
Conservation Projects Coordinator.
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Appendix C

Table to show total response rate from using all attempts to collect information
(i.e. letters, phone calls, contacting water companies)

Site location | Number of Total bill response to collect | Response rate
households | data from water bills (bills) %

Petersfield 1 | 47 38 81

Petersfield 28 25 54

la

Petersfield 2 | 34 21 62

Petersfield, 207 43 21

privately

owned

properties

Portsmouth 1 | 28 26 93

Portsmouth 2 | 28 27 96

Portsmouth 3 | 64 64 100

Southampton | 119 37 31

TOTAL 555 281 51

Appendix D

Table to show total response rate for questionnaire on household water use
behaviour

Site location | Number of Total Questionnaire Response rate
households | response (questionnaire)

Petersfield 1 | 47 21 45

Petersfield 28 4 14

la

Petersfield 2 | 34 16 47

Petersfield, 207 43 21

privately

owned

properties

Portsmouth 1 | 28 11 39

Portsmouth 2 | 28 12 43

Portsmouth 3 | 64 34 53

Southampton | 119 40 34

TOTAL 555 181 32.6

Appendix E

Table to show the response and uptake rates for the existing homes project

Letters of | Original Questionnaires | Meters | Eco- Toilets
invitations | Responses | received installed | betas replaced
sentout |to installed
participate
Number | 101 31 28 22 13 1
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