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The Industry Session
Industry Session Presentations
The industry session deliberated on the challenges of implementing water efficiency in buildings, and
the role of water policy in the process. Industry professionals were invited to attend and give a brief
presentation.
Session chair: Joanne Zygmunt

Grey water recycling
Presenter: Graham Fisher, Business Development Director, CME Sanitary Systems Limited.
(Manufacturer of toilet seats, flushing systems and micro greywater recycling technology (Ecoplay))

Greywater is waste water from showers, baths, basins, washbasins, washing machines and kitchen
sinks. Greywater reuse is using untreated greywater, and recycling refers to treated grey water. Every
commercial product has embedded (hidden) water usage. For example it takes 10 gallons of water to
make 1 pint of beer and 60,000 gallons of water to make 1 car. Waterwise advises that percentage
water use is approximately 25% for industry processes, 25% lost through leakage and 50% used by
households. The reuse and recycling of grey water in the home could reduce mains water usage by up
to 30% if bath and shower waste water is used for flushing the toilet. This could substantially reduce
the 600 litres per day average water consumption for the average family of four. Re-use for flushing of
approximately 65,700 litres of greywater per year could potentially save the family £102 off a £339
annual water bill.
Water is becoming a major political and ecological issue. It is a key resource with pressure on water
resources increasing and if the effects of global warming are taken into account. The overall UK annual
water availability during a good year is 2,724m3 per person but it is currently 20% lower due to current
UK climate conditions. The Thames Valley availability is only 266m3 per person. The nature of our
climate and its unpredictability also suggest that water shortage is becoming more common and
widespread. As the population increases, more water using facilities will be utilised in the home. This
increases the costs of supply for energy use, as well as the carbon cost of supplying wholesome water
and disposing of the resulting waste water.
Water usage impacts on supply. The government has set ambitious targets for houses to be built over
the next few years. 240 thousand new homes by 2016 are projected. A large number will be situated
in current high pressure areas such as the South East. We have an ageing and growing population that
is expected to reach 77 million by 2060, and our lifestyles demand greater water usage too especially
in bathrooms and through the use of high flow devices. The scarcity of land results in higher density
buildings. Action needs to be taken to ensure measures are in place to effectively balance the
increasing demand for water with its supply.
Ecoplay is an integrated water recycling system which collects and re-uses bath and shower water for
toilet flushing. It saves up to 30% on water consumption and is a cost effective system to maintain
water comfort. It is a self-contained unit that can service 1 or 2 WCs. It is quick and easy to install with
minimal maintenance. It is suitable for new build installations and retrofit options. After bathing or
showering water is collected, dosed and fed into the cleaning tank. Water borne debris is removed
and remaining water is stored, retaining enough water for approximately 20 flushes. To the end user it
operates like a normal WC. The Ecoplay Control Unit (ECU) recognises new incoming greywater,
controls water dosage, monitors the age of stored water and purges to waste if stored water is not
used in 24 hours to ensure cleanliness and safety and to maintain a hygienic system.
Water comfort issues are critical. Complaints and problems can arise from ‘tick the code’ boxes with
low flow devices: where WC’s need to be flushed more than once; low flow showers being
unacceptable to users; fittings changed and flow restrictors removed; drains blocking due to lack of
self-cleansing volume. Greywater recycling allows sustainable specifications of fittings and the Ecoplay
design takes a long term view. It is a simple solution for Specifiers to meet the requirements of the
Code.
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A newer, cheaper, light-weight Ecoplay “C” system with a smaller footprint has an intelligent ECU
system that can be managed remotely, and it also monitors the amount of water used and saved. A
planned heat recovery version could use latent heat from waste water to recycle for reheating water
for the shower, thereby linking energy and water savings.
Graham’s presentation can be found at: http://www.waterefficientbuildings.co.uk/publications.html

People and other challenges: REALL project: a standard test
facility for low carbon buildings and water efficiency research .
Presenter: Sue Roaf, Professor of Architectural Engineering , Herriot Watt University, Edinburgh.

REALL – Riccarton Eco-Village Project – is a standard test facility for the integration of water efficient
low carbon buildings, technologies and behaviours. It is not just about products and individual
buildings, and will test multiple variables. It is a test bed for new technologies, role of building fabric,
validation for simulation models and field trials. The project will consist of 10 affordable 2-3 bedroom
houses. The houses will predominantly be two storeys semi-detached units where physical factors
such as heating systems, renewable systems, water appliances and occupant behaviour are
monitored. The eco-village will be situated on the Herriot-Watt University campus and the
expectation is to finish the construction phase by the end of summer 2012.
There are 3 drivers: (1) Resource limits in a changing world. Both water and energy are limited
resources and the steady rise of energy costs, concerns about ‘Peak Oil’ and also of climate change on
the long term availability and cost of fresh water supplies are key drivers for resource efficiency
research. (2) Section 7 of the recently published Scottish Building Regulations cover a wide raft of
sustainability requirements for domestic (and non-domestic) buildings. The document acknowledges
that carbon emissions should be considered at various stages; from the processing, distributing
(supply) and use of water. There are six levels with ratings that range from bronze to platinum.
However, water efficiency requirements are applicable to dwellings only and are mandatory if the
dwelling is to meet silver or gold standards. The clear message here is that the Scottish Government
sees water consumption reductions as coming largely from housing. (3) New product development
and testing. The need for credible results on water efficient product performance, in dwellings
occupied by different types of people and in conjunction with a range of outflow conditions, is
paramount. Especially, the combinations of different water efficient products; in building systems,
during use, product performance must be combined with behavioural and perceptional studies of
their acceptability.
Scottish Water is the single biggest user of electricity in Scotland. Water is not metered and a standard
tariff is charged. Consumption reduction must be behaviour driven to get people to reduce water
usage.
Building on the Waterwise Phase III work programme, models need validating:


Build evidence base for domestic water consumption reductions through technology
applications



Study behaviour and attitudes to water use and how providing guidance influences behaviour
change



Apply robust science-based research on how society can help
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Investigate price sensitivities for water choices



Apply universal carbon, energy and cost-benefit analysis



Assess and measure sustainability issues during research and water saving studies.

We need to make people change as a result of research. What questions should we ask of the ecovillage facility – what do we need to know and what do we need to demonstrate? Weigh up water
efficiency versus properly working fixtures and fittings?
For example, eutrophication causes a few problems in Scotland. Eutrophication is when the
environment becomes enriched with nutrients and causes problems in the natural environment.
Waste water from housing is considered one of the sources of nutrients to the aquatic environment.
And there are cost and procedural implications for sewage treatment. With regards to phosphate
footprinting, we need to ask: Does building construction release phosphates into water systems?
What are the sources of phosphate from building construction and homes? What is the magnitude of
these sources? How do they get into water systems? What techniques could reduce these
phosphates?
So, the REALL project will test low to high risk phosphate release scenarios among others. The output
of this work is to:


Create a methodology that can predict the “risk” of phosphate release from the built
environment



Support phosphate mitigation targets for building development which will advise legislation



Support environmentally sustainable building practice and living methods



Advice on best practice methods for construction; and,



Reduce nutrient sources to our water supplies.

The project will be built and data from it will be modelled as the test facility is monitored and
validated. The trial models will test assumptions in future climates. Working together with other
Scotland Universities and any further help on finalising data collection and variables is needed. Any
input would be appreciated.
Sue’s presentation can be found at: http://www.waterefficientbuildings.co.uk/publications.html

Water and water scarcity towards a new water rating
methodology.
Presenter: Martin Shouler, Group Skills Leader, Environmental Services Engineering, Arup (an
independent firm of designers, planners, engineers, consultants and technical specialists)
We need to look at how we rate buildings; now and in the future and how water fits in with this.
The Open House is a European project which is aimed at reviewing some of the environmental rating
schemes for buildings. The objective is to develop and to implement a common European, yet
transparent building assessment methodology, which complements the existing tools and methods for
planning and constructing sustainable buildings by means of an open and technical platform. Different
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groups within the project are working together on environmental credits, picking out current schemes
e.g. BREEAM, and other more recent schemes.
Water credits and waste water rating schemes cover efficient water fittings, metering and water
management, and the use of alternative water supply systems e.g. rainwater, greywater and blackwater harvesting. They all have a current relative value of water which may not be obvious to the user.
Some evaluation schemes place a relative value on water credits. The weighting varies between
company and area e.g. credit value for water in BREEAM is currently 2.5%; LEED in the US is 5.5%,
Middle East tools credit water at 25%. Relative weights are put together by industry voting and the
water rating is not very recent.
Yet there are some benefits to alternative water supplies by reducing demand on water as well as the
impact on treatment works, drainage network and urban runoff.
Another concept is water hierarchy - looking at behavioural issues of building occupants to try to get
them to change their relationship with water by giving them the message; and the engineering
system, by giving the user the tools to manage water more efficiently. Water efficiency measures and
behavioural issues should be considered first in the water hierarchy. Then alternative water supply,
possibly and, eventually, desalination methods. High carbon intensity solutions should only be
considered in areas that are water scarce now or are expected to be in the near future. The rating
scheme is driven by carbon intensity of water. When turning on the tap we do not usually consider the
energy involved. Water carbon use is equivalent to air travel but we do not hear much about water in
the news. In our discussions, we need to consider water scarcity; some UK areas are still struggling
from drought conditions now, together with how it is captured and how it gets used.
Throughout Europe, water scarcity and use of water since 2000 is increasing rapidly and by 2030 more
regional scarcity is expected. Water scarcity is not a universal problem across Europe, but the rating
scheme treats it as if it is and does not consider geographical variations in water availability. The
challenge is it to come up with a way of treating water more as a regional issue. Data on water
availability is not always readily available and even less so in Europe. Information is available from the
European Environment agency, State Environment Agencies and water supply authorities and
companies. More information is needed on the baseline water usage and water demand by country
and region. Target benchmarks for per capita demand and usage, and usage by building types needs
more understanding.
There are currently a number of schemes to help select systems that have low water use. Labelling of
products, of which some are mandatory and others voluntary, help engineers and designers to select
products. However, the required information, such as water product usage, is not readily available.
Whereas, there are mandatory schemes for washing machines and dishwashers, but even then water
usage for these products are not very obvious. However, some voluntary labelling schemes are useful
such as EU Eco-labels, BMA water efficient labelling scheme, EPA Water Sense.
Water is a local issue with local solutions. You can argue that there is more than enough water for
everyone in the UK but it is in the wrong place, so infrastructure and pumping requirements are an
issue. There is eternal conflict of relationship between water, carbon and energy. We should think of
water and carbon as one resource, especially when considering scarcity issues. Certification credits for
water should be dependent on local needs and constraints e.g. scarcity, storm water management.
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Open house suggests three water proposals:


Proposal 1 - Credits can only be claimed for carbon intensive water reuse technology if the site
is in an area of high water scarcity (WEI>20%). To install specified alternative water systems
for those off mains, consider the region and amount of water that is available. It may be a
more environmentally correct solution to take water from the mains, so consider alternatives
after working down the water hierarchy. The benefit would help with the management of the
embodied and operational carbon budget of the development. Use of the appropriate water
supply system must consider the overall carbon budget.



Proposal 2 – Additional points available for sizing system capacity based on local needs (water
scarcity, storm drainage). It is the first rating scheme taking into account local requirements.
The benefit would ensure solutions implemented in new developments are prioritised based
on local water management needs, and targeting sustainable solutions. This means that there
may be different solutions for Scotland and London.



Proposal 3 – Standardisation of labelling criteria (performance) for water saving appliances
and fittings. To make appropriate decisions, a better rating scheme should be available which
would be especially useful for designers. More information is beginning to become available
for the European market.

To summarise, evidence based on local water usage metrics is needed to understand water and
carbon use, and what the possible implications for future building designs might be. The appropriate
weighting to water management adapting to climate change, with the value of water increasing, we
maybe need to review what weighting is given to water. Weighting and credits based on local needs,
with a minimum threshold for awarding credits and additional credits for increased benefits if there is
a local need. Water is a regional resource and has regional implications in terms of energy for delivery.

The Environment Agency's activities linked to improving water
efficiency in buildings, including their sponsored research with
Waterwise, and their range of publications.
Presenter: Lucia Susani, Water Demand Management, Environment Agency

The Environment Agency (EA) needs to ensure there is sufficient water available for people and the
environment, balancing how to reduce or limit the amount that is needed to be sustainable. EA’s role
in demand management and water efficiency is to advise the Government, and to provide evidence
and support in water efficiency policy. The EA works closely with water companies and in partnership
activities e.g. Energy Saving Trust and with Waterwise. EA’s role at the head office is generally an
advisory one. At regional level, the role is variable depending on the region. It includes co-ordinating
regional work by acting as a facilitator and contributing knowledge, expertise and examples. This is
done through the national demand management group which has representatives from every region.
With regards to water efficiency in buildings, the EA contribute by sponsoring new evidence base;
linking water and carbon savings e.g. use less hot water; metering and tariff trials; rainwater
harvesting studies; efficiency awareness and information.
Since 2008 the EA has funded some Waterwise studies. The Phase II final report (published April 2011)
on retrofitting trials looked at how effective different measures to reduce water consumption have
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been in the household. The results are used by water companies to plan and show evidence for the
value of water efficiency. The studies also help to reduce uncertainty in reporting water savings and
whether the savings are effective over the long term. Results show that up to 34 litres per day per
property water usage could be saved with retrofitting combined with behavioural change, and up to
20% saving in secondary schools with the use of water efficiency measures.
Waterwise evidence base Phase III aims to cover:


Customer experience of home retrofit products



Improving recruitment in water efficiency programmes



Investigating the impact of school educational programmes.

In collaboration with the Energy Saving Trust, there was a project that explored links between water
efficiency and carbon savings by measuring how much energy is required for water delivery and usage
in the house. 11% was linked to the supply of water to the house and 89% linked to water heating in
the house. Reducing hot water production will reduce energy consumption and carbon usage, through
efficient shower fittings, shower versus bath, and hot water appliances. In the UK the water industry is
responsible for 0.8% of carbon emissions, and 5.5% is from personal hot water use. Water efficiency
can reduce hot water usage and emissions. Installing more efficient fittings can be costly but
spending less time in the shower is free and saves water.
Metering is an effective way to reduce demand for water, generally a 10% to 17% decrease. The
problem is the cost and EA supports the Government in trying to find a solution to affordability to
increase metering programmes across England and Wales. Metering covers on average 35% of the UK
and is mostly driven by areas of high water stress, namely the South and South East, and by those who
choose to have meters.
EA is sponsoring tariff trials to see how different tariffs affect water demand. Different water
companies get together at water tariff workshops to discuss these issues. The next one will be held on
the 24th of November 2011.
It is proposed that before considering rainwater or greywater harvesting, all other efficiency options
should be considered first to compare cost and carbon consumption. Issues of public consumption are
linked to rainwater harvesting so it should only be used if the system is cost effective, maintained and
monitored, with minimal energy and carbon usage, and should not be used as a substitute for water
saving measures.
There are a number of water efficiency publications on the EA website, one from 2007 for the public
on conserving water in buildings. An awareness raising initiative with a joint award with Waterwise for
water efficiency is being considered in 2012. The Demand Management Bulletin publication should
also be available again later this year and a request can be made to be placed on the distribution list.
Please e-mail: lucia.susani@environment-agency.gov.uk
Lucia’s presentation can be found at: http://www.waterefficientbuildings.co.uk/publications.html
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Industry Session Discussion Summary
A question and answer session and general discussion followed on from the presentations:


Learning from the energy efficiency approach, water efficiency strategies should be based on
whole systems thinking. A whole systems approach may yield different results when
considering current evidence e.g. on greywater and rainwater systems.



Climate models and assumptions do not guarantee that the future climate will be as
predicted.



Some retrofit systems still encourage high water consumption. The difference is that mains
supply is substituted with an alternative system. Whole system thinking must also consider
sewage movement and drainage.



User behaviour, where alternative systems are in place, can result in more water being used as
they no longer try to be water efficient. A more water efficient shower head may result in a
longer shower due to lower power.



Water savings, where water efficient systems are installed, may or may not achieve the
expected savings. The final outcome depends on the dynamics of the user. Social factors
impact on water efficiency. One size does not fit all and making blanket/ generic
recommendations may not be the best way forward.



Water solutions are needed to build credibility, the main issue is not the economies of scale.
In most cases e.g. in new build versus retrofit in domestic properties, there is a sliding scale
and it is about using the correct technology to achieve the best and comprehensive solution. It
is not only about mains water versus recycled water.



In England and Wales, it was not until 2010 that water efficiency requirements were included
in the building regulations. Regional requirements and variations are still not considered in
building regulations. However, this can be achieved through the planning policy statements,
through planning approval processes etc. These instruments will help to integrate and
together can help to provide a more reasonable regional solution. It is generally more
effective to optimise water in catchment areas.



Should water efficiency be government-led or people-led? It was generally agreed that there
should be baseline information which should be available at all times for water customers and
building users, awareness and behaviour change messages should not occur at times of water
stress alone. Water efficiency should be brought to the forefront of social life, same as energy
and climate change. People also need to be connected with what is happening on a household
level. Droughts and floods lead to water scarcity. They should be aware of the effect on
ecosystems etc.



Most households are only interested in making savings on their water bills. For some,
technology is the solution, and for others behavioural change. The question therefore is the
extent to which people are empowered to save water. Empowerment to make positive
choices is more likely to yield long term results.



Collective action will yield higher dividends too. By bringing more responsibility down to a
local level, neighbourhoods will take on more responsibility in issues of resource efficiency;
water, energy, waste. However, does education have an impact? Education does ‘open the
door’ to awareness, but people must want to make changes, and also need the power and
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capacity to change. For example, if in rented accommodation they may not have the control to
do so.


Visibility of water is important. The closest contact that some people have with water is when
it comes out of the tap. Making the water cycle more visible to consumers may help to
increase awareness and knowledge of the impact of demand on supply. An example could be
linking the health of local rivers to water conservation behaviour.



Water companies promote water efficiency by giving out tips, some give free gadgets and
products in order to encourage positive customer behaviour. However, they could do more by
improving water relations, providing regular and more transparent bills, fairer and more
transparent tariffs etc. Metering could also encourage people to save but trust in water
companies may contribute to the increase in the voluntary update of meters. There was the
question on whether water companies are the best organisation to be promoting water
efficiency in buildings. In essence, telling customers to purchase less of their product. Still,
water companies can engage customers during processes such as when installing water
meters. They could also standardise the water efficiency message. The Government must
also play a role, but water companies operate at the regional and local level and must
encourage and engage better with individuals and households at this scale.



One concern is that water company campaigns such as leaflets can help to promote easy,
quick-fix solutions which may have short term impact but are less effective than large scale
programmes such as going into homes and interacting with them individually. But there are
funding issues (CAPEX/OPEX) which may prevent companies from proposing large scale
demand management measures. Where it is possible, to invest in a local or regional water
efficiency driven programme. It is also often difficult to quantify the savings and value derived
from lifestyle interventions. The academic community can play an important role in
developing a methodology and provide evidence on this. It is also important for science-based
research to also include the human and social dimension.



Even building water efficient homes in areas where there is a lack of water available, may
eventually lead to increased energy and water prices. Vast infrastructure investments cost the
users. Should new, more housing and industrial developments be focussed around where the
resource e.g. water, is?



Should water efficiency be voluntary or mandatory? Water efficiency criteria could be
considered when houses are sold or rented out. HIPs are no longer required. There should be
measures to provide information which hopefully changes the supply chain and user
behaviour.



It is unlikely that regulations will be made by the Government on water efficiency until the
current legislation is evaluated. Water companies should be encouraging efficiency locally so
that changes are not proposed but enforced.



There are policy and regulatory issues that may need to be addressed. Government needs to
balance many social, economic and environmental factors not just at the national level. There
are impacts for regulations and deregulations. Retrofit products are not very expensive but a
developer will charge a premium for a more efficient house. Householders generally change
fitting every 7 to 12 years. For new product sales, water efficient standards for the UK differ
from European standards so cannot enforce an efficiency regulation at point of sale.
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What do abstractors pay for abstracting water from the environment? If the abstraction costs
were to increase, with only a small increase to the users’ bill, water companies would be more
cost effective and more aware of the cost of leakage. Some of the money recovered by the EA
could be put it back into local environment programmes or even retrofit programmes or
dealing with water poverty. {The EA is reviewing abstracting licenses and performance}



It is imperative to consider the full lifecycle implications and the hierarchy of drivers in issues
of water efficiency. The lifecycle implications of materials and gadgets must be considered,
and their embodied energy studies and embodied water studies. Look at the big and complete
picture.



Evidence is needed to check if energy performance certificates have led to significant energy
savings. If it worked, then a similar scheme might help promote water efficiency in buildings.

For enquiries regarding this report, contact:
Jean Balnave
Administrator: Water Efficiency in Buildings Research Network
School of Environment & Technology
Cockcroft Building
Lewes Road
Brighton, BN2 4GJ
Telephone: +44 (1273) 642949
Facsimile: +44 (1273) 642285
Email: J.Balnave@brighton.ac.uk
Web: www.waterefficientbuildings.co.uk
Forum: http://forum.waterefficientbuildings.co.uk/
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