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Context 
 

1. The UK Rainwater Management Association (UK-RMA) is the trade-body for the 
manufacturers, suppliers and installers of rainwater harvesting (RWH) systems in the UK. 

 
2. All UK-RMA member-companies, recommend that their systems be installed by trained 

installers, to which end Installer-grade membership of the Association can only be 
achieved by one of two routes: 

 
a. By holding a BPEC (or equivalent) qualification in RWH, backed by the 

recommendation of a Full Member with first-hand experience of their work 
 

b. By attending a training workshop run by a Full Member covering the syllabus within 
this publication and achieving a 90% pass-mark in the άƻǇŜƴ ōƻƻƪέ test it includes 

 
3. This manual is therefore aimed at providing the material used by members for running 

training workshops, and acts as both pre-workshop study material and a post-workshop 
reference; before attending the workshop, mark this manual with any queries you have. 

 

Pre-qualification 
 
4. The training workshops run by UK-RMA members are aimed at construction industry 

professional tradesmen or managers who fit one of the following categories: 
 

a. Qualified and experienced to undertake plumbing, electrical or ground-works 
 

b. Qualified and experienced in the management and supervision of site works 
 

Workshop Aims 
 
5. The aims of training workshops run to this syllabus are to enable delegates who meet 

the pre-qualification criteria and achieve the required written-test pass-marks to: 
 

a. Assist clients in selecting the most appropriate RWH system to meet their needs 
 

b. Supervise and project manage the installation of RWH systems in accordance with 
ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ 

 
c. Undertake aspects of an installation that are relevant to their trade qualifications 

 
d. Provide maintenance and repair services for RWH systems, in accordance with 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ 

 
6. The workshops are therefore industry generic, although deliverers of the workshops are 

encouraged to illustrate principles using their own products. 
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Syllabus Scope 
 
7. In the limited time available, the workshops will principally focus upon domestic systems 

and concepts; essentially, operating principles remain the same with commercial 
systems which are not covered in depth by this manual.  However, a short section is 
provided to highlight the main differences between domestic and commercial systems, 
and to provide images of typical commercial components. 

 

Syllabus Contents 
 

  National drivers for RWH     Page-4 
 
  Regulations & Risk Management    Page-9 
 
  Working with the Customer    Page-14 
 
  System Working Principles     Page-18 
 
  System Main Components 
  
   Tanks       Page-23 
   Filters       Page-26 
   Pumps & Pump-Controls    Page-28 
 
  Typical schematics      Page-31 
 
  Happy Customers      Page-32 
 
  Maintenance       Page-34 
   

Commercial Systems      Page-37 
       

  Self-assessment Questionnaire    Page-39 
 

The following alerts are used throughout this manual 
 

Potential H&S risks or legal requirement                 Potential pitfalls  
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National Drivers for RWH 
 
Χ ƳƻŘǳƭŜ aim Χ 
 
8. The aim of this module is to gain an 

understanding of the environmental, policy and 
legislative drivers behind the rapid growth in the 
UK of the RWH sector. 

 
Χ ǿŀǘŜǊ ǎƘƻǊǘŀƎŜǎ Χ 
 
9. Mains water supplies in the UK are under stress 

due to a steady increase in consumption.  These 
stresses are at their most severe in the relatively 
driest parts of the country, and those parts with 
the highest population density. 

 
10. This combination of factors means that water 

supplies throughout most of England south of the Humber are under stress, severely so 
on the eastern side of the country 

 
Χ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ϧ ŎƭƛƳŀǘŜ-ŎƘŀƴƎŜ Χ 
 
11. The 2009 Environment Agency report άǿŀǘŜǊ ŦƻǊ ǇŜƻǇƭŜ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘέ predicts 

that current stresses on water supplies will worsen under the twin impacts of substantial 
population growth and climate change. 

 
12. The report concludes that the population of the UK will increase by around 20-million by 

the year 2050, whilst changing weather 
patterns will lead to prolonged summer and 
winter dry spells, broken by periods of intense 
rain.  To avoid increased flood risk from this 
pattern of rainfall, surface water needs to be 
expedited to sea thus reducing infiltration and 
retention for use. 

 
13. These twin impacts are predicted to reduce 

available water supplies by between 10% and 
15%, lowering summer river levels by as much 
as 80% with associated severe impacts on 
agricultural growing conditions as illustrated 
opposite: 
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Χ ǎǳǎǘŀƛƴŀōƭŜ ŘǊŀƛƴŀƎŜ Χ 
 
14. The first issue arising from climate-change impacts is the need to ensure that surface-

water run-off from new developments does not increase the risk of local or down-
stream flooding.  

 
15. This is reflected in the 2010 Flood & Water Management Act which brought into play a 

number of factors that will inevitably lead to an increased future requirement for 
sustainable urban drainage systems (SUDS). 

 
16. The first and foremost requirement of future new-build projects is that no more surface 

water must be allowed to leave a site post-development than was the case beforehand; 
this will usually mean that during certain weather events, such as very heavy and/or 
prolonged rainfall, the surface water will need to be held-ōŀŎƪ ƻƴ ǎƛǘŜ όάŀǘǘŜƴǳŀǘŜŘέύ 
before being slowly released at a rate that can be handled by the drainage 
infrastructure. 

 
17. Allied to this, the Act requires that not only the quantity of water must be managed, but 

also its quality and its contribution to the environment; this change of emphasis is 
illustrated below: 
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18. Alongside this change of emphasis, is a requirement to demonstrate that the proposed 

SUDS will replicate as far as possible the way in which green-field sites dissipate water, 
that is through a 
combination of: 

 
ü Infiltration 
ü Evaporation 
ü The forming of puddles & 

ponds 
ü Running-off via historical 

water-courses to 
streams, rivers & the sea 

 
19. !ƴƻǘƘŜǊ ƪŜȅ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ !Ŏǘ ƛǎ ǘƘŀǘ ŦǳǘǳǊŜ {¦5{ Ƴǳǎǘ ōŜ ŀŘƻǇǘŜŘ ōȅ ŀ ά[ƻŎŀƭ 
{¦5{ !ŘƻǇǘƛƻƴ .ƻŀǊŘέΣ ƭƛƪŜƭȅ ǘƻ ōŜ ǘƘŜ ƭƻŎŀƭ /ƻǳƴǘȅ ƻǊ ¦ƴƛǘŀǊȅ !ǳǘƘƻǊƛǘȅΣ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ 
its performance at handling surface water does not deteriorate over time.  This in turn 
means that the system must be capable of both inspection and maintenance. 

 
20. Taking all these factors into account, allied in times of overall water shortages to the 

simple principle that water should be used rather than wasted whenever possible, an 
integrated SUDS/RWH system becomes an elegant and cost-effective solution to both 
water-shortage and surface water management issues: 

 
 
Χ .ǳƛƭŘƛƴƎ /ƻŘŜǎ ϧ wŜƎǳƭŀǘƛƻƴǎ Χ 
 
21. These environmental and climate-change considerations are also fully reflected in 

Government Policy, which in turn acts as a significant driver for the incorporation of 
RWH systems. 
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22. The Code for Sustainable Homes (C4SH), for example, identifies current national average 

domestic mains water consumption as 150-litres per person per day and aims to bring 
this down to 80-litres in all new homes by 2016.  Although economising measures such 
as smaller toilet cisterns, dual-flush cisterns, aerated taps and shower-heads, smaller/no 
baths, smaller sinks/wash-basins, and low water-usage dish and clothes-washing 
appliances all assist greatly in working towards that target, realistically it can only be 
achieved by substituting water from other sources for mains-water. 

 
23. This in turn is recognised in the latest update to Part-G of Building Regulations which 

came into force on 6th April 2010.  These, for the first time, permit the use of two 
ǎǘŀƴŘŀǊŘǎ ƻŦ ǿŀǘŜǊ ƛƴ ƴŜǿ ŘǿŜƭƭƛƴƎǎΣ ƴŀƳŜƭȅ άǿƘƻƭŜǎƻƳŜ ǿŀǘŜǊέ όƛŜ Ƴŀƛƴǎ-water) for 
bathing, showeriƴƎΣ ŎƻƻƪƛƴƎ ŀƴŘ ŘǊƛƴƪƛƴƎΣ ŀƴŘ άƴƻƴ-ǿƘƻƭŜǎƻƳŜ ǿŀǘŜǊέ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ 
for applications such toilet-flushing, clothes-washing and the outside tap. 

 
24. Building Regulations also helpfully identify possible sources of non-wholesome water, 

the most readily-available and cost-effective of which will often be harvested rainwater.  
The Regulations then move on to set an upper consumption limit of 125-litres per 
person per day in new dwellings, a figure to be derived using an associated ά²ŀǘŜǊ 
9ŦŦƛŎƛŜƴŎȅ /ŀƭŎǳƭŀǘƻǊέΦ 

 
25. The assumed amount of any non-wholesome water to be substituted for mains-water 

must also be derived using the Calculator, but can then be deducted from the 
ƘƻǳǎŜƘƻƭŘΩǎ ǳǎŀƎŜ ƻŦ Ƴŀƛƴǎ-water, thus bringing the target of 80-litres per person per 
day within reach. 

 
26. A typical spreadsheet-based version of the paper-based Water Efficiency Calculator is 

illustrated for information on the next page. 
 
27. BREEAM assessments work in a similar way for other (non-housing) developments.  As 

water supplies come under greater stress in future years, there may also be impacts on 
water-pricing policies; this will strengthen the economic case for the more widespread 
use of RWH, alongside the very strong existing environmental case. 
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Water Consumption Calculator:  
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Regulations & Risk Management 
 
Χ ƳƻŘǳƭŜ ŀƛƳ Χ 
 
28. This module aims to provide you with an awareness of the main legislative requirements 

associated with the design, manufacture, installation and use of RWH systems, and the 
management of any associated risks. 

 
Χ ƎŜƴŜǊŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ Χ 
 
29. It is the responsibility of the industry and its tradesmen to provide RWH systems that are 

fit for purpose, pose no health risks, and cannot cross-contaminate the mains water 
supply.  Installers also have a responsibility for the quality of their work. 

 
30.  Alongside the statutory requirements that have to be observed before any building 

works can take place, there are requirements that apply particularly to RWH systems.  
As these requirements may vary across the UK, the local planning authority and local 
water authority should always be consulted. 

 
Χ ǇƭŀƴƴƛƴƎ Χ 
 
31. Generally, RWH systems do not require planning permission unless the tank is to be 

sited above-ground.  However, as permission needs to be sought from the local planning 
authority before carrying out any development, it needs to be ascertained whether or 
not a proposed RWH system is considered to be a development not otherwise covered 
by a planning consent. 

 
Χ building rŜƎǳƭŀǘƛƻƴǎ Χ 
 
32. The local planning authority may require plans to be provided to show that a planned 

installation complies with general building regulations; particular points of compliance 
note are: 

 
a. Part-A: Storage tanks are to be buried a minimum distance away from the 

foundations of a building, depending upon the depth of the excavation and the 
height of the building 

 
b. Part-B: The fire-integrity of a building must be maintained when pipe-work passes 

through walls and/or floors 
 

c. Part-G: RWH systems can be used for toilet-flushing, clothes washing machines and 
irrigation purposes only; their use must not be likely to cause waste, misuse, undue 
consumption or contamination of wholesome water.  The system design must also 
incorporate measures to minimise the impact on water quality from the failure of 
components, failure to undertake maintenance, power failure, or any other assessed 
risks. 
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d. Part-H: All pipe-work must be clearly identified ŀƴŘ ǘŀǇ ƻǳǘƭŜǘǎ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ άbƻǘ 
ŘǊƛƴƪƛƴƎ ǿŀǘŜǊέ as illustrated below (see also WRAS News ς Spring 2016).  
Underground tanks must also have a heavy-duty cover or be secured by screws 

 

 
Notes:  
 

1. Above ground pipes must also be marked at 500mm intervals as given in IGN 9-02-05 
2. wŜŦŜǊŜƴŎŜǎ ǘƻ άǿƘƻƭŜǎƻƳŜέ ŀƴŘ άƴƻƴ-ǿƘƻƭŜǎƻƳŜέ ǿŀǘŜǊ ŎŀǊǊȅ ǘƘŜ ǎŀƳŜ ƳŜŀƴƛƴƎ ŀǎ 
άǇƻǘŀōƭŜέ ŀƴŘ άƴƻƴ-ǇƻǘŀōƭŜέ ǊŜǎǇŜŎtively 

 
Χ water rŜƎǳƭŀǘƛƻƴǎ Χ 
 
33. ¢ƘŜǊŜ ŀǊŜ ǘǿƻ ǘȅǇŜǎ ƻŦ ά²ŀǘŜǊ {ǳǇǇƭȅ wŜƎǳƭŀǘƛƻƴǎέΣ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎΥ 
 
ü Water Fittings Regulations 
ü Water Quality Regulations 

 
34. Each country in the UK has its own set of regulations, covered by: 
 
ü Water Supply (Water Fittings) Regulations 1999, as amended, in England & Wales 
ü Water Byelaws 2004 (Scotland) 
ü Water Regulations (Northern Ireland) 2006 

 
Private Water Supply Regulations applicable, for example, when systems are used off-grid as 
the sole means of water supply, are similarly covered by: 
 
ü The Private Water Supplies Regulations 2009, as amended, in England 
ü The Private Water Supplies (Northern Ireland) Regulations  2009, as amended 
ü The Private Water Supplies (Scotland) Regulations 2006, as amended 
ü The Private Water Supplies (Wales) Regulations 2010, as amended 

 
Courtesy of WRAS Ltd 
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35. The aims of Water Supply Regulations include prevention of waste and undue 

consumption, misuse, contamination and false metering of water.  They also require 
that the local water authority be notified under a range of circumstances, which means 
that installation of a RWH system would generally be notified before work commences. 

 
36. Points of particular note include: 
 

a. Notifications: There is a general need to provide Advance Notification to water 
suppliers; this is a mandatory requirement for all installations in Northern Ireland, 
and for new properties or alterations in existing non-domestic properties elsewhere.  
Under all circumstances notification is good practice, and also a requirement of BS-
8515 

 
b. Back-up feeds: Lack of use of back-up feeds (via the appropriate air-gaps 

described below) may pose water-quality issues to upstream uses; this should be 
avoided by positioning a single check-valve or other suitable fluid category 2 device 
immediately adjacent to the back-up feed branch 

 
c. Service Valves: All float-operated valves, typically as used in header cisterns as 

explained later, require a service valve; it is also good practice to install one on 
backup feeds so that they can be readily isolated to prevent waste in the event of 
some malfunction or failure. 

 
d. Air Gaps: 

 
i. The mains supply must be protected from back-siphoning of the harvested 

rainwater using a Type-AA or Type-AB air-gap, as shown in BS-85151 and 
illustrated below 

 
ii. A Type-AA air-gap is to be used either when the mains back-up is fed into the 

main rainwater storage tank, or into a header cistern which is not fitted with a 
float operated valve 

 
iii. A Type-AA air-gap must have unrestricted over-spill, with a minimum air-gap of 

20-mm, or twice the inlet bore whichever is greater 
 

iv. A Type-AB air-gap is usually used if mains back-up is via a header cistern fed by a 
float-operated valve; the air-gap must be achieved by cutting a weir overflow 
into the side of the cistern, which conforms to WRAS Guidelines1 

 

v. A Type-AA can be used with header-cistern systems if the cistern does not have a 
lid, and is configured above the cistern rim (spill-over level) 

 
Note: Comprehensive information on the specification of air-gaps may be found in WRAS 
information & Guidance Note No 9-04-04 dated August 2005. 
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Χ ŀƛǊ-ƎŀǇ ƛƭƭǳǎǘǊŀǘƛƻƴǎ Χ 
 

Type-AA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type-AB 
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Χ ŜƭŜŎǘǊƛŎǎ Χ 
 
37. All electrical work must be carried out in accordance with IEE regulations, and the work 

notified if it involves (which it usually will) electricity use exterior to the building. 
 
Χ codes of practice Χ 
 
38. BS-8515 is the UK Code of PracticŜ ŦƻǊ ǘƘŜ άƻƴ-site collection and use of rainwater as an 

alternative to the public mains water supply for non-potable water uses in the home, 
workpƭŀŎŜ ŀƴŘ ƎŀǊŘŜƴΦέ  Lǘǎ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ƳŜŜǘ ǘƘŜ άƴŜŜŘ ŦƻǊ ǎǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ǘƻ ǇǊƻǘŜŎǘ 
ǘƘŜ ǇǳōƭƛŎ  ŀƴŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǊŜƭƛŀōƭŜ ǎȅǎǘŜƳǎ ŀǊŜ ŘŜǎƛƎƴŜŘΣ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘέΦ 

 
39. It is a condition of the UK-RMA Bye-Laws that members are committed to meeting the 

requirements of BS-8515 which covers matters such as: 
 
ü System sizing 
ü Water collection, filtration & storage 
ü Materials & fittings 
ü Power supply 
ü Back-up water supply and backflow prevention 
ü Pumping & distribution pipe-work 
ü Installation, overflow & drainage 
ü Controls & metering 
ü Water quality, maintenance & risk management 

 
40. The UK-RMA Bye-[ŀǿǎ ŀƭǎƻ ǊŜǉǳƛǊŜ ƳŜƳōŜǊǎ ǘƻ ŎƻƳƳƛǘ ǘƻ ǘƘŜ !ǎǎƻŎƛŀǘƛƻƴΩǎ ƻǿƴ /ƻŘŜ 

of Practice which covers matters such as: 
 
ü Misleading system performance claims 
ü Bringing the technology into disrepute 
ü Negative marketing of competitor products or services 
ü Adherence to National Standards and Regulations 
ü Meeting customers expectations that systems will perform as specified 

 
Χ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ 
 
41. Installing and maintaining RWH systems requires all the normal H&S measures to be 

taken, with risk assessment being carried out for every stage of a project from design, 
through shipping, on-site receipt & handling, to installation and subsequent use and 
maintenance. 

 
42. The risk assessments should consider the effects of exposure to, and potential impacts 

of, the system on people, the environment and the property. 
 
43. The risk assessment should also consider water quality, potential sources of 

contamination, and any necessary water quality control methods. 
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Working with the customer 
 
Χ ƳƻŘǳƭŜ ŀƛƳ Χ 
 
44. The aim of this module is to provide you with the general information about RWH 
ǎȅǎǘŜƳǎ ȅƻǳ ǿƛƭƭ ǊŜǉǳƛǊŜ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ƳŜŜǘ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎΦ 

 
Χ ƎŜƴŜǊŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ Χ 
 
45. The most straightforward way of harvesting rainwater is to collect it from a conventional 

sloped roof and route it via sealed pipe-work (ie no open gullies) and pre-tank filtration 
into the storage tank. 

 
46. In a correctly sized full domestic system (ie in accordance with BS-8515), and in UK 

climatic conditions, rainwater will be regularly collected and regularly used for non-
potable applications such as toilet-flushing, clothes washing machines and irrigation; 
under these circumstances, BS-8515 will help to ensure that the water quality remains 
aesthetically pleasing (ie clear and free of matter), albeit not wholesome. 

 
47. Collecting the water from a flat-roof will reduce the quantity of water collected from a 
ƎƛǾŜƴ ǊƻƻŦ ŀǊŜŀΣ ōǳǘ ǎƘƻǳƭŘ ƴƻǘ ŘŜƎǊŀŘŜ ƛǘǎ ǉǳŀƭƛǘȅΤ ŎƻƭƭŜŎǘƛƴƎ ǿŀǘŜǊ ŦǊƻƳ ŀ άƎǊŜŜƴέ ǊƻƻŦ 
will severely degrade both the quantity and the quality of the water harvested and is 
therefore not recommended by the industry. 

 
48. On commercial scale projects where there is a requirement to collect from hard-

standings as well as roofs, and particularly where RWH has been integrated with SUDS, 
additional specialist filters must be employed before the water is stored to remove the 
hydro-carbons and other contaminants to be found at ground level.  This additional cost 
is worthwhile on a commercial project or for communal domestic systems, but is not 
cost-effective for single dwellings. 

 
49. The rainwater harvested in the above ways is non-wholesome and suitable only for non-

potable applications; it can be brought up to a standard suitable for potable use by 
additional filtration, but this involves meeting Private Water Supply Regulations and is 
not normally recommended unless special circumstances apply (off-grid, for example). 

 
50. Bringing harvested rainwater up to potable standard for non-potable use by vulnerable 

groups (such as young children in schools, for example) as an additional H&S precaution 
is straightforward and achieved using additional measures such as carbon and/or UV 
filtration. 

 
51. Full domestic systems are generally only appropriate for new-build domestic or 

commercial developments, or for buildings being refurbished, due to the disruption to 
drainage and delivery pipe-work involved with existing buildings.  Where integration 
with a greywater system (not covered by this manual) is required, overflow connections 
to the foul sewer may also be necessary. 
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52. For retrofit projects, irrigation-only systems would therefore normally be recommended 

as this alters a number of important factors: 
 
ü The pattern of collection & use changes from frequent/regular, to seasonal 
ü The aesthetic quality of the water may be less important than quantity, so an 

oversized storage tank can be considered to maximise available water when  needed 
ü Even with a large storage tank, collection can be limited to a single roof-slope and 

down-pipe which limits/removes, the need to interfere with existing drainage runs 
ü Mains back-up would normally be omitted to avoid being subject to hosepipe bans 

 
Χ ǘŀƴƪ ǎƛȊƛƴƎ Χ 
 
53. To ensure good water quality is maintained in full domestic systems, three 

considerations are taken into account when calculating the size of the storage tank in 
accordance with BS-8515 (intermediate approach): 

 
a. Yield: This is a straightforward calculation based upon: 

 
Roof plan area (m2) x annual rainfall (mm) x roof type coefficient = annual yield (litres) 

 
b. Consumption:  Based upon industry standard per-capita consumption figures 

 
c. Water Quality:  Ensured by calculating a size of tank that when full will 

provide a turn-over of the water it contains every 18-days, calculated as follows: 
 

The lower of the Yield/Consumption calculations above x 0.05 = storage tank size(actual) 
 
54. These calculations are usually automated using a spreadsheet as illustrated below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


