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Figure 7. 6 month water bills showing increase due to leaking WC flush valves. Bournemouth and West
Hampshire, (reported in Environment Agency 2007b).

Half: full ratios
Whilst dual flush WC’s are purported to use less water than single flush WC’s because of the use of the half
flush button, the ratio of full:half varies sufficiently that calculating an average flush volume is unreliable.
Ratios as high as 1:4 have been used although 1:1 has been reported in trials. 1:1 has been recommended
(Environment Agency, 2006) and the CSH compromises at 1:2 whilst Ecohomes used 1:3. Most recent WRc
data has revealed ratio’s from 2:13 to 17:1 in 46 monitored households. Despite numerous studies (e.g. Hills
et al. 2002, illustrated in table 4), there is little evidence that new dual flush WC’s have lower water use in
practice than single flush WC’s and as such only the maximum flush volume is specified in this standard. It is
accepted that in a well-maintained system, dual flush toilets have the potential to be more water efficient than
single flush toilets. Interestingly in domestic trials where siphon flush WCs have been retrofitted with dual or
interruptible flush devices savings of around 30% have been measured (e.g. Keating and Lawson 2002).
Since the AECB water standard is not predicting total household water consumption, there is no requirement
to calculate an average flush volume for a dual flush WC. However, clear identification of the mode of dual
flush operation is required in order to avoid double flushing, as with many currently available WC’s the full
and half flush buttons are either difficult to distinguish or difficult to operate. Whilst instruction stickers are
provided, these are often removed, so reference to the mode of operation should be in the Home User
Guide. This is particularly important for dual flush siphon cisterns with levers, where the default flush for a
brief lever press can be either full or half flush, depending upon the manufacturer.

Table 4. Water use per flush for 6 litre siphon and 6/3 valve flush WCs in the Millenium Dome. (Hills et al,
2002).
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Dead-legs

Recommended standard
Dead leg volumes apply to sinks, basins, bidets and showers but not baths.
Whilst lower dead leg volumes are encouraged the specification of secondary circulation should be avoided if
at all possible because of the significantly increased heat loss.
Good: Dead leg volume to be limited to a maximum of 1.5 litres (without a pumped secondary circulation
loop) and 0.5 litres for dead legs coming off a pumped secondary loop. All hot and cold pipes greater than
12mm outside diameter must be insulated with continuous insulation with all joints glued. Cold water pipes
shall be installed below hot water pipes to reduce heat transfer. Where secondary circulation is specified, the
pipe must have continuous insulation with sealed joints and the pump must be controlled to minimise heat
loss. This should be by time and temperature18 or a flow switch and runback timer (time and temperature
may be preferable in non-domestic buildings) . Heat loss from dead legs and secondary circulation must be
calculated as part of the energy assessment (i.e. within PHPP or using the same calculation and
assumptions).
Best: As Good practice plus 0.85 litres maximum dead leg volume, 0.25 litres for dead legs coming off a
pumped secondary loop.

Background information and research
Cooled water in a pipe is run to waste when hot water is required (e.g. figure 8). This is also a waste of
energy as the hot water left in the pipe (and the pipe material) then cools. This heat loss occurs even if the
cooled water is not run to waste. Optimising the pipe size and length and adding insulation all help reduce
this problem but there is no known research on the current water and energy wastage due to dead-legs in
the UK. The German Passivhaus Planning Package (PHP 2007) calculates the energy loss19 due to dead
legs based on the total volume of hot water dead legs and an assumption of 3 uses per person, per day. This
energy is lost to the building even if the cold water is not run to waste.

The Water Regulations Guide provides recommended maximum lengths for un-insulated hot water pipes
(table 5) but there is no recommendation relating to insulated pipes.

Outside diameter mm                   maximum length metres
12 20
over 12 up to 22 12
over 22 up to 28 8
over 28 3

Table 5. Water Regulations recommended maximum lengths for un-insulated hot water pipes still allow
significant energy and water wastage.

Whilst 12m is not unreasonable for 15mm pipe (1.8 litre dead leg volume), a 22mm copper pipe 12m long will
contain about 3.7 litres of water. If this water is at 60°C and is allowed to cool to say 20°C then the energy
lost is 1.16 x (60-20) x 3.7 litres/1000 = 0.17 kWh. To put this in perspective in the context of low energy
building, following the PHPP20 assumptions this loss equates to over 5kWh/(m

2
.year)21 which compares with

a useful hot water consumption at the tap of 15kWh/m
2
, i.e. a potential 33% increase due to a single pipe run

allowed to cool three times per occupant per day. This is a significant issue worthy of detailed consideration
at the design stage of a building.

                                                  

18
 Secondary circulator pumps are available with built in a timer and temperature (flow rate) control.

19
 Some of this energy is not wasted as it might contribute to space heating in the heating season, thus PHPP calculates a utilisation

factor and only increases the primary energy demand by the amount that is lost.

20
 PHPP is used in preference to SAP for this comparison. PHPP actually assumes the water cools to 20°C and includes a calculation

for the pipe material heating and cooling which all leads to an even bigger heat loss.

21
  35m

2
/person.
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Dead leg volume
The actual volume of water run to waste will depend on many factors such as the required temperature at the
tap, the mass and material of the pipe, the level of insulation, pipe diameter and length and the time since
the last draw off. A simplified definition of dead leg volume is used in these standards based simply on the
internal volume of the pipe from the source to the final tap or shower. Table 5 includes values for this dead
leg volume per metre run of pipe for a range of pipe sizes and materials.

Figure 8. Energy and water wastage due to dead legs is difficult to quantify but a daily experience.

The abandoned Energy Saving Trust Best Practice Specification recommends a maximum dead leg volume
of 1.5 litres or 10m of 15mm copper pipe. Similar figures have been suggested in the USA (EPA, 2008). If a
standard 1.7 litre/minute spray fitting and a maximum wait of 30 seconds is assumed this gives a maximum
dead leg volume of 0.85 litres (table 6). This can be achieved with small-bore pipe at mains pressures with a
reasonably compact plumbing layout.

Table 6. Target dead leg volumes and calculated22 maximum pipe lengths. Note for small-bore pipe, max
length is likely to be limited by pressure loss (flow restriction) rather than dead leg volume (figure 9).

Pipe diameter mm 10 10 12 15 15 22 22

Material PEX Cu Cu PEX Cu PEX Cu

Wall thickness mm 1.7 0.6 0.6 1.7 0.7 2.2 0.9

Litres/m pipe length 0.03 0.06 0.09 0.11 0.15 0.24 0.32

Length for 1.5 litres (m) 43.9 24.7 16.4 14.2 10.3 6.2 4.7

Length for 0.85 litres 24.9 14.0 9.3 8.0 5.9 3.5 2.7

Length for 0.5 litres 14.6 8.2 5.5 4.7 3.4 2.1 1.6

Length for 0.25 litres 7.3 4.1 2.7 2.4 1.7 1.0 0.8

                                                  

22
  Whilst the reality is more complex, particularly for larger pipes, plug flow has been assumed and the pipe internal volume calculated.
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Flow 10mm PEX

y = -7.387x 2 + 19.875x + 1.9502
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Figure 9. Flow rate against pressure drop for 10mm PEX micro-bore pipe. Experimental data for illustration
not design.

Secondary circulation
Pumped secondary circulation can solve the issue of water wastage with dead legs, but introduces a
significant energy loss. Larger dwellings and hotels will require secondary circulation. Where secondary
circulation is specified, the pipe must have continuous insulation with sealed joints and the pump must be
controlled to minimise heat loss. This should be by time and temperature23 or, for domestic applications, a
pump activation switch and runback timer or temperature sensor. In the USA the Structured Plumbing®
concept has been developed in order to minimize dead legs and heat loss (Klein 2008). Dead legs and
recirculation losses are calculated (although not displayed) in PHPP and contribute to the primary energy.

Urinals

Recommended standard
Good, Best: Designer shall justify that the choice of technology is the most appropriate for the given
installation.

Background information and research
Urinal flushing can easily be the biggest user of water in non-domestic buildings. Under the Water
Regulations, urinals should use no more than 7.5 litres per bowl per hour (10 litres for a single bowl) and
should have a device fitted to prevent flushing when the building is not being used. In practice, flow rates are
rarely measured and will drift with time, or are deliberately increased in a usually vain attempt to solve odour
problems. Odour issues are often unrelated to the technology chosen, and are usually a result of poor
detailing of surrounding areas and poor installation practices (Grant and Moodie, 2004).

The ideal environmental choice will vary between installations.  Waterless urinals are clearly the most water
efficient option, but the environmental and financial costs of the consumables required by some models may
outweigh any advantages. Flush per use urinals may use less water than timed flush urinals where the
number of users is low (figure 10). In the absence of a recognised standard that considers the life cycle
impact of waterless urinals, it is up to the designer or specifier to demonstrate that the chosen technology will
have a lower impact than conventional flushed urinals installed in accordance with the Water Regulations.

                                                  

23
 Secondary circulator pumps are available with built in a timer and temperature (flow rate) control.
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Figure 10. Comparison of flush per use and timed flush. From Environment Agency (2007c).

Water softeners

Recommended standard
Good, Best: Regeneration should be demand initiated (i.e. based on a volume of water rather than on a pre-
programmed timer). The kitchen tap, outside tap and WCs should not be connected to the water softener.

They should only be fitted in areas with water hardness over 200mg/l (CaCO3).

Background information and research
Hard water is formed when rainwater dissolves calcium and magnesium salts as it percolates through
limestone or similar rock. Heating this water causes these dissolved salts to become insoluble and form a
solid carbonate limescale. This has energy efficiency implications if it builds up on heating elements (e.g. in
washing machines, dishwashers and hot water cylinders) as well as affecting soap, washing up liquid and
washing powder effectiveness. Water softeners consequently have the potential to save energy and could be
recommended from this perspective, although further research is needed. Water softeners work by replacing
calcium and magnesium ions with sodium ions from an ion exchange resin. However, regenerating the ion
exchange resin with sodium uses water. The Water Regulations require that any fitting shall not waste or
misuse water and that the water supplier is notified if a water softener is to be installed. Softeners
manufactured to comply with BS EN 14743:2005 will satisfy the Water Regulations consumption
requirements.

Pressure regulation, sub metering and leak detection

Recommended standard
Good practice: A water meter should be installed inside the house in a convenient to read location. Where
an external tap is installed this should be fitted with a separate meter. Either leak detection or a simple to
operate water supply isolating valve or switch should be installed where the cold water supply enters the
property. Where static water pressure is greater than 3.5 Bar, consideration should be given to installing a
pressure regulator. Where static water pressure is greater than 5 Bar a pressure regulator shall be fitted
where the cold-water service pipe enters the building.

Best practice: A separate water meter to the hot water supply in addition to the above.
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Background information and research
Water use on a household scale is extremely dependent on user behaviour, and encouraging awareness of
water using behaviour may reduce demand. As discussed previously, hot water use has a high impact in
terms of CO2 emissions, so separate monitoring of hot water use is advantageous. Whilst sufficiently
sensitive domestic leak detection units are not yet commercially available, there is widespread concern that
the move towards valve flush WC’s may cause difficult to detect leaks in the long term. If a valve flush WC is
installed, particular attention should be paid to the potential for leakage. The risk of leakage should be made
clear in the home users guide. At a household scale leaks can be detected by checking the meter for
overnight water use (i.e. when no water using appliances are in operation).

As discussed in Appendix I, flow rates at the outlets are dependent upon water pressure, and this varies
regionally and according to time of day. Studies of the impact of water efficiency measures have found the
impact of differences in local water pressure can be greater than that due to water efficient appliances. The
AECB standard therefore requires flow regulation at terminal fittings which also helps balance ‘dynamic
pressure’ within the plumbing system. The US EPA Watersense specification for new homes has a max
service pressure of 4 bar to be achieved with a pressure regulating valve (Environmental Protection Agency
2008).

Outdoor water use - location specific

This standard is location specific; dwellings in areas of moderate or severe water stress shall have landscape
areas designed to be sufficiently drought tolerant that mains water is not required once established.

Good: Outdoor taps should be fitted with a water meter. Installation of an appropriate number of water butts
made from reclaimed or recycled materials with overflows discharging to ground (e.g. soakaways) unless the
ground is unsuitable. SuDS principles should be applied to encourage infiltration into the soil where possible,
e.g. by slowing overland flow and by use of permeable surfaces. Planting should consider drought tolerance
and moisture conservation.
Best practice: as Good Practice.

Background information and research
Outdoor water use only represents about 6% of average annual water use. However on hot summer days,
when supplies are most stressed, over 70% of the water supply may be used for watering gardens.

Outside water use has been correlated with a number of variables including socio-economic class, time of
day and recent weather (for example in Chambers et al., 2005, MTP 2008g), but the ‘unknown unknowns’
are also high. No correlation between outside water use and garden size is reported in the literature.

Rainwater butts: Received wisdom states that installing water butts for garden watering decreases the
amount of mains water used in a garden, but evidence for this is sparse, indeed since keen gardeners are
more likely to have water butts, the opposite may be true. The CO2 emissions involved in manufacturing a
rainwater butt could easily outweigh any CO2 emissions that could be avoided by reducing mains water use
in the garden, so the relative merits of energy versus water saving is relevant. Nevertheless installation of
rainwater butts could be expected to reduce demand on the water network at key times, given that much of
the summer peak in water use is due to outside use as is a significant portion of the diurnal peak (Chambers
et al., 2005). Because of the CO2 emissions resulting from production of water butts, recycled butts or reuse
of other containers is encouraged. A fixed size for rainwater butts is not specified, as it will depend on
location, garden and human variables.

Outside taps: Should have a separate water meter since water use with hoses, sprinklers and irrigation
systems is very difficult to gauge and a meter provides useful feedback for the householder.

Garden design and irrigation: landscaping plans should be considered in relation to the local climate in
order to reduce or avoid the need for summer watering.

Sustainable Urban Drainage Systems (SuDS): whilst this standard is concerned with fresh water supply
rather than surface water, simple SuDS techniques are recommended as a means of dealing with rainwater.
Any rainwater that is not collected in butts should be infiltrated to ground wherever soil conditions allow.
Hard-standing areas should be permeable or drain to adjacent permeable areas where possible.



25

References

AWWA Research Foundation (1998). Residential End Uses of Water.

Baumann and Cowell (1999). An evaluative framework for conceptual and analytical approaches used in
environmental management. Greener Management International 26, p109-122.

Brewer, Brown and Stanfield (2001). Rainwater and Greywater Use in Buildings: project results from the
Buildings That Save Water Project; Decision Making for Water Conservation (PR80), CIRIA.

Chapman (2008). Personal communication to Nick Grant. September 2008.

Chambers, Creaesy, Glennie, Kowalski and Marshallsay (2005). Increasing the Value of Domestic Water
Use data for Demand Management. Final Report. WRc P6832.

CIWEM (2003). Food Waste Disposers. Policy Position statement. Available from www.ciwem.org

Crettaz, Joliet, Cuanillon and Orlando (1999). Life cycle assessment of drinking water management and
domestic use of rainwater. Aqua. Journal of Water Supply Research and Technology. 48: 3, p 73-83.

Critchley and Phipps (2007). Water efficient Showers. Liverpool John Moores University for United Utilities.

DEFRA (2008). Gandy, S., Smith, S., Paton, W., and Aumônier, S. Review of Life Cycle Impacts of WCs.
ERM. Defra, London.

DEFRA (2008b). Policy Brief: Improving the energy performance of domestic wet products.

Environment Agency (2006). Assessing the Cost of Compliance with the Code for Sustainable Homes.

Environment Agency (2007) Areas of Water Stress: Final Classification. GEHO1207BNOC-E-E

Environment Agency (2007b). Demand Management Bulletin, Issue 83.

Environment Agency (2007c). Conserving water in buildings; a practical guide.

Environment Agency (2008). Greenhouse gas emissions of water supply and demand management options.
Science Report SC070010.

Environment Agency (2008b). Less water to waste; Impact of reductions in water demand on wastewater
collection and treatment systems. Science Project SC060066.

Environmental Protection Agency (US) (2007). Final Specification for high-efficiency lavatory (bathroom sink)
faucets. http://www.epa.gov/OW-OWM.html/water-efficiency/specs/faucet_final.htm (accessed 29/9/08).

Environmental Protection Agency (US) (2008). Water Efficient Single Family New Home Specification
Supporting Statement.

Essex and Suffolk Water (2006). Showers; Types, Use and Habits. Per Capita Solutions.

Florida Water Star (2009). Residential Qualifications Points List.

Grant (2007). Combination Boilers and Low Flow Fittings. Report commissioned by the Environment Agency.

Grant (2008). A critique of the CSH Water efficiency requirements. Good Homes Alliance.

Grant and Moodie (2004). Waterless urinals. Design and specification; recommendations and
considerations. Available from Elemental Solutions.

Hallmann, Grant and Alsop (2003). Life Cycle Assessment and Life Cycle Costing of Water Tanks as a
Supplement to Mains Water Supply. Melbourne, AU: Centre for Design at RMIT.



26

Hassell (2008). Water and the Code for Sustainable Homes. Green Building 
Magazine Autumn 2008, Vol 18, no 2.

Hills, Birks and McKenzie (2002). The Millennium Dome “Watercycle” experiment: to
evaluate water efficiency and customer perception at a recycling scheme for 6 million visitors. Water Science
and Technology Vol 46 No 6-7 pp233-240. IWA.

Keating, Lawson. (2000). The Water Efficiency of Dual Flush Toilets, Southern Water.

Klein (2008). Guidelines for Specifying Structured Plumbing® Systems. Affiliated International Management,
LLC, P.O. Box 11752, Newport Beach, CA92658-5040. gary@aim4sustainability.com

Market Transformation Programme (2007). BNW15 Washing machines – efficient use FAQ.

Market Transformation Programme (2008a). BNWAT28: Water consumption in new and existing homes
version 1.0. Referring to WRc CP337.

Market Transformation Programme (2008b). BNWATSH01: consumer views about showers – summary
report.

Market Transformation Programme (2008c). BNDW Shower. Actions to improve shower design and
efficiency.

Market Transformation Programme (2008d). BNW05. Assumptions underlying the energy projections for
domestic washing machines. V3.1.

Market Transformation Programme (2008e). BNW16 A comparison of manual washing up with a dishwasher.

Market Transformation Programme (2008f). BNWAT07 Baths – Water efficiency performance tests. V2.0.

Market Transformation Programme (2008g). BNWAT27 Domestic External Water Use – An overview. V1.0.

NSW Government, Australia (2006). Building Sustainability Index. Details available from
www.basix.nsw.gov.au

Schnieders (2007). Passivhaus Institut, Darmstadt. Personal communication to Nick Grant.

Thornton (2008). Rainwater harvesting systems; are they a green solution to water shortages? Green
Building Magazine, Spring 2008, p40-43.

Waterwise (2008). Evidence base for large scale water efficiency. Interim report July 2008.

WELS (2008). Water efficiency Labelling Scheme. PUB. Republic of Singapore.



27

Appendix I: Modelling water use, data robustness and
the CSH

The amount of water used by an appliance depends on its consumption per use and its frequency of use.
The reliability of information available about these two factors varies between water using appliances and
broadly splits between water uses where the function is largely ‘fixed use’ (WC, washing machine,
dishwasher) and water uses performing a wider range of functions (e.g. taps, showers, baths). In the longer
term, the robustness of the appliance (e.g. propensity to leak) can also influence water use.

In general, the data on water use by ‘fixed use’ appliances is much more accurate than the data on other
appliances. Consumption per use for washing machines and dishwashers is covered by efficiency labelling
schemes and whilst these schemes have their limitations (see section on white goods for comments and
references), they reflect real life use fairly well and values remain constant over time. WC water consumption
per flush is tested by the manufacturer against BS EN 997 and does not accurately reflect consumption at
end use (as it is measured with the water inlet to the cistern turned off and the ratio of part to full flush for
dual flush WCs is highly variable) but nevertheless data is considered fairly robust. Average use frequency
for dishwashers, washing machines and WC’s is also fairly predictable.

Data on both water consumption per use and use frequency for all other appliances are highly variable24.
This is not surprising given the different functions that water-using appliances actually serve. For example
kitchen taps may be used to fill kettles or washing up bowls (where a set volume is required), or for rinsing
(where the volume required is not fixed and there is therefore scope for water efficiency by reducing flow
rate). Consequently for these appliances reducing the flow rate will not automatically result in lower water
use. The complete reliance of a calculator based on maximum flow rate in CSH is therefore regarded as
flawed. Whilst it might be tempting to ‘refine’ the model by allowing a fixed volume for vessel filling plus a
flow related consumption this approach is not suited to a design and regulatory method as there is no
validation of such a model. As the number of variables involved in calculating the amount of water used by
an appliance increases, the reliability of the output from a simple mathematical model will decrease. This is
particularly the case for appliances, which have ‘human’ variables, or where the variables are not
independent. The complexity of these factors is well illustrated by shower use. Shower duration and
frequency vary considerably from person to person, and even from one event to another for an individual,
flow rate can be set lower than the rated flow of the showerhead and flow rate can influence duration.
Showers do not have a simple function and as such, trying to predict their water use is unlikely to lead to
robust results.

The Water Calculator which forms the basis of the CSH water requirements attempts to predict savings by
making simple assumptions on flow rate and duration and is based largely on data from the ongoing
Identiflow project by WRc (Chambers et al., 2005). In this study measurements of total household water use
are taken at one-second intervals and used to derive information about the water use of individual
appliances. Whilst the dataset from these studies is large, there is enormous data uncertainty, particularly
with those appliances that are not ‘fixed use’. There are a number of instances where mathematically
dubious techniques are used to summarise data (for example the use of an arithmetic mean to summarise
data where the distribution is clearly skewed or bi-modal) and the authors themselves acknowledge a lack of
data confidence in some aspects, particularly with regard to taps and showers. A fairly comprehensive
critique of some of the problems has been undertaken (Grant, 2008) and it is suggested that the CSH
approach is abandoned.

It might be possible to develop a model that can help predict water savings for a given range of fittings and
user behavior (for example known showering frequency and bath/shower preference), but the inputs to the
model should be based on actual data collected at the level of the appliance rather than predicted from
whole house meter readings25. Even if such a model is developed, its implementation and use must be
designed to ‘reward’ measures that lead to genuine savings without driving down performance or hygiene to
the point that fittings are replaced with less efficient ones.

                                                  

24
 Use frequency and volume histograms from the Identiflow data in Chambers et al. (2005) are a good example of this.

25
 In mathematical terms, the use of water meter data to predict micro-component water use is an example of trying to solve the “inverse

problem”. Given the human behavioural variables involved in water use, this approach is never likely to yield sufficiently robust

results for regulatory purposes, and a model based on micro-component water use itself would be more appropriate, albeit more
difficult to achieve.
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Given the numerous behavioural variables involved in water use and the fact that these variables can
interact with each other in complex ways, such a model is not a suitable basis for regulation because of its
poor confidence level in accurately predicting savings due to adopted measures.
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Appendix II: Environmental impacts of water supply

Calculating the environmental impacts of a product or system including its manufacture, use and disposal is
fraught with difficulty, and there are many potential techniques (reviewed by Baumman and Cowell, 1999).
Whilst methodologies and exact results may differ according to what boundaries are placed on the analysis,
two over-arching themes emerge:

• Using less of a resource usually has lower impacts than securing additional supply; conservation is
more important than reuse.

• The complete ‘cradle to grave’ life cycle must be considered in order to ascertain which aspects
contribute most to overall impacts and are therefore the best targets for efficiency measures.

Conservation versus reuse
Table 7 below illustrates the carbon costs associated with reducing water use by a number of measures
(from Environment Agency, 2008). Numerous other studies have illustrated that rainwater harvesting
systems result in higher CO2 emissions than supply of the equivalent volume of mains water26. The same is

likely to be true of grey water recycling systems given their reliance on impact intensive technologies such as
pumps and disinfection (Brewer et al., 2001). Design improvements to grey water recycling systems that
would lessen their environmental impact have been made in recent years27, but there are no independent
studies calculating their impacts.

Table 7. Carbon costs associated with reducing water use with various demand management options. Data
from the Environment Agency Science Report Greenhouse gas emissions of water supply and demand
management options.

Demand management option Carbon cost (p/m
3
)

conventional metering 26

efficient showers 26

spray taps 26

low flush toilets 28

current water 'supply-use-disposal' carbon cost 28

rainwater harvesting (retrofit) 38

grey water reuse (retrofit) 44

Whilst the CSH does not require rainwater harvesting or grey water reuse, in practice higher levels of the
Code can only be achieved by incorporating these measures and this will increase carbon emissions

28
.

Arguments about the exact energy requirements of rainwater and grey water recycling notwithstanding,
water reuse has become a common way in which to allow greater hot water use for a given code level,
thereby increasing carbon emissions (Hassell, 2008).

Because of these issues, the proposed AECB water standard does not reward rain or grey water reuse
within the household, although it is recognised that use of these sources may be worthy of consideration in
the garden if the collection and distribution systems are sufficiently low-tech that their life cycle impacts are
low.

                                                  

26
  For example Crettaz et al. 1999, Hallman et al. 2003, Thornton 2008.

27
  For example the Ecoplay, which does not include disinfection and stores the water in a tank in the wall cavity close to the WC cistern,

thereby minimising energy required for pumping.

28
  Modelling a combination of water efficiency and rainwater harvesting in order to meet code level 5/6 was found to increase carbon

emissions compared to achieving code level 3/4 (water efficiency without rainwater harvesting measures), Environment Agency (2008).
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It is important to note that in dryer climates water use for garden irrigation can be very high and occurs when
resources are most stressed. In that situation simple greywater reuse systems could be very valuable.

Cradle to grave life cycle of water
The CO2 emissions due to heating water in the home far outweigh the CO2 emissions due to the water
supply itself (figure 1). If a standard was focussed on CO2 emissions, logic would dictate a large bias towards
hot water savings over cold water savings. However, moderate hot water use for domestic purposes is a
social norm so whilst demand reduction for hot water should be emphasised above that for cold water, both
are considered necessary and desirable. It is important to avoid the situation where measures are
encouraged that lead to increased carbon emissions as is the case for the CSH Water Calculator. It is also
likely that many properties attempting to comply with the AECB energy standards will be using solar hot
water heating or biomass and so the balance of CO2 emissions attributable to heating water as opposed to
water supply will vary on a case-by-case basis.
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Appendix III: Areas of Water Stress in England

Taken from Environment Agency (2007) Areas of Water Stress: Final Classification. GEHO1207BNOC-E-E

Table 8. Water Stress Classification for England. From EA 2007.

Water company area Classification

Essex and Suffolk Water Serious

Folkestone and Dover Water Serious

Southern Water Serious

Thames Water Serious

Three Valleys Water Serious

Portsmouth Water Serious

Sutton and East Surrey Water Serious

Cambridge Water Serious

South East Water Serious

Mid Kent Water Serious

Bournemouth and West Hampshire Water Serious

Anglian Water Serious

South Staffordshire Water Moderate

South West Water Moderate

Tendring Hundred Water Moderate

Severn Trent Water Moderate

United Utilities Low

Bristol Water Low

Northumbrian Water Low

Yorkshire Water Low

Cholderton and District Water Low

Wessex Water Low

Anglian Water (formerly Hartlepool Water) Low

The EA classifications are based on calculations related to a number of factors that may change over time.
Consequently, regions may have their classifications changed periodically. These classifications were not
originally designed to be used in a water efficiency standard, but the AECB regards them as indicative of the
current situation. Scotland and Wales are currently regarded as being areas of low water stress for the
purposes of this standard.
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Appendix IV: Design and commissioning checklist

The following items need to be included in a design and commissioning checklist, in a format appropriate to
the dwelling. This checklist accompanies the Home User Guide.

General information
Property name and address
Water stress category of area
Water Company
Date commissioned
Mains water pressure at time of test
Good or Best Practice specification
Name and contact details of person carrying out the commissioning.

Appliance specific details
In all instances sufficient detail should be provided to verify that the appliance has been tested and delivers
the correct flow rate or volume at installation. The Home User Guide should also give the householder
sufficient information to allow replacement/maintenance (including manufacturer, product name,
website/phone number for spares and further information). Where more than one appliance of a type is fitted,
clear identification of each is needed, and test results for each.

Water meters fitted (indoor, hot meter, outdoor tap)
Pressure regulator (if fitted)
Leak detection devices fitted, how to test for leaks for specific appliances.
Isolation valve on incoming main
Showers
Basin taps (domestic, washroom)
Sink taps
WCs
Baths
Bidets
Flow regulators (locations within the plumbing system must be clearly stated)
Water softener if fitted (including regeneration volume)
Details of garden landscape water efficiency measures

Dead legs (length, diameter, material, insulation , volume) for each dead leg in the property. Heat loss

calculations (within PHPP, or using same calculation and assumptions).
Secondary circulation if fitted; pipe length, diameter, insulation, pump and control details
If experimental technologies are fitted sufficient details of these must be given to alert the householder to
potential issues that may arise and how the item can be replaced.


