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Context

1. The UK RainwatévanagementAssociatiofUKRMA)is the tradebody for the
manufacturers, suppliers and installers of rainwater harvesting (RWH) systems in the UK.

2. All UKRMA membercompanies, recommend that their systems be installed by trained
installers, to which end Installgrade membership of the Association can only be
achieved by one of two routes:

a. Byholding a BPEC (or equivalent) qualification in RWH, backed by the
recommendhtion of a Full Membewith first-hand experience of their work

b. By attending a training workshop run by a Full Membavering the syllabus within
this publication and achieving a 90% pasark in thed 2 LIS Y testdt hdlubles

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

training workshops, and acts as both peerkshop study materisand a postworkshop
reference; before attending the workshop, mark this manwih any queries you have

Pre-qualification

4. Thetraining workshops run bykRMAmembers 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 grenarks

b. Qualified and experienceid 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 requireditten-test passmarks to:

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

b. Supervise and project manage the installation of RWH systems in accordance with
GKS YIydzZFlI OGdzNBNRa AyaiuaNHzOOA2ya

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
YIydzZFI OGdzZNENR&a AyaidNHzOGA2ya

6. The workshops are therefore industry generic, although deliverers of the workshops are
encouragedo illustrate principlesusing 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. Howevemrt sectionis
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 Paged
Regulations &Risk Management Page9
Working with the Customer Pagel4d
System Workingrinciples Pagel8

SystemMain Components

Tanks Page23
Filters Page26
Pumps & PumyControls Page28
Typical schematics Page3l
Happy Customers Page-32
Maintenance Page34
Commercial Systems Page37
Selfasessment Questionnaire Page39

The following alertsare used throughout this manual

A Potential H&S risks or legal requirement i ! \ Potential pitfalls
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National Drivers for RWH

Key: {\
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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.

X ¢l GSN) AaK2NJI I 38a X

9. Mains water supplies in the UK areder stress
due to a steadyncrease 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.

Areas of water stress
in England

Source: Environment Agency

10. This combination of factors meatisat water
supplies throughat most ofEngland south of the Humber are under stress, severely so
on the eastern side of the country

X LIRLJzE A2y DB FHES K Ot AYIGS

11.The2009 Environment Agency repartg I G SNJ F 2 NJ LIS 2 LI SpretigsR (G KS S
that current stresses on wat 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 arounadiion by
the year 2050, whilst changing weather S — —_—_
patterns will lead to prainged summer and current baseline to the 20205 & 20505
winter dry spells, broken by periods of inteny g . 20208
rain. To avoid increased flood risk from this wy{
pattern of rainfal] surface water needs to be ol NS Gred
expedited to sea thus reducing infiltration an Ppewrs * | o
retention for use. Vi

AROIMI 2 00s

13.These twin impacts are preded to reduce
available water supplies by between 10% an| *** . 4
15%, lowering summer river levels by as mu '
as 80% with associatestvereimpacts on
agricultural growing conditions as illustrated
opposite

mEEEO00000

Bagemiimifas s

Source: Environment Agency Report
“YWater for People and the Environment”
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X a&ad2 AylrotS RNIXAyl3IS X

14.The first issue arisinfjom climatechange impacts is the need to ensure that surface
water runoff from new developments does not increase the risk of local or down
stream flooding.

15.This is reflected in th2010 Flood & Water Management Aghich brought into play a
number offactorsthat will inevitably leado an increased future requirement for
sustainable urban drainage systems (SUDS).

16.The first and foremost requirement of futureew-build projects is that no more surface
water must be allowed to leave a site pat#velopment 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 willneedtobe héld 01 2y aA 4GS oal GGS
before being slowly released at a rate that canHandled 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
illustratedbelow:

... old water management emphasis in SUDS ...

quality ...

... local flood management

replicate nature ...
. reduced downstream flooding
recharge groundwater

wildlife habitat ..,

.. improved water quality
... reduced misconnections
... watercourse protection

... new water management emphasis in SUDS ...
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18. Alongside tlis change of emphasis, is a requirement to demonstrate that the proposed
SUDS will replicate as far as possible the way in vgnedmfield sites dissipate water
that isthrough a —d

combination of E i
S T
v ~— : PO : N ;

U Infiltration

Evaporation

U The forming of puddles &
ponds

U Runningoff via historical
water-courses to
streamsrivers& the sea

HEN e

19.! y2GKSNJ {S&@ NBIdANBYSyd 2F GKS ' OG Aa
{!1'5{ 1 R2LIGA2Y .2 NRéx tA1Ste (2 oS GKS
its performane 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 hat water should be used rather than wastethenever possible, an
integrated SUDS/RWH system becomes an elegant angeffestive solution to both
water-shortage and surface water management issues:

S T

\/ ~~
)
- :

Communal RWH Balancing Pond T 4
“Local” “District" “Regional” i
Measures Measures Measures Waterways

1 in 1-year events 1 in 30-year events 1in 100-year events Unchanged
All easily maintainable/adoptable —m8 ———p

X .dAftRAY3 / 2RS& 9 wS3IdzA FGA2ya X

21.These environmentand climatechange 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.TheCode for Sustainable Homes (C4 % )exampleidentifiescurrent national average
domestic mains water consumptiorsd50litres per person per day aralmsto bring
this down to 80litresin all new homedy 2016. Although economising measures such
as smaller toilet cisterns, dufilsh cisterns, aerated taps and showerads, smaller/n
baths,smallersinks/washbasins, and low watemsage dish and clothesashing
appliances all assist greatly in working towards that targeslistically it can only be
achieved by substituting water from other sources for maiager.

23.This in turn igecognised in the latest update tartG of Building Regulationghich
came into force on® April 2010. These, for the first time, permit the use of two
a0l yRFENRa 2F 6F0SNIAY ySg RgSt t-viaedfars yI YST
bathing, showeyy 3> 022 1 Ay 3 | Yy Ry KRNASA[2AYWST 36 | HiySRNEG yiizkyt
for applications such toileflushing, clothesvashing and the outside tap.

24.Building Regulations also helpfully identify possible sources ointmiesome water,
the most readilyavailable and costeffective of which will often be harvested rainwater.
The Regulations then move on to set an upper consumption limit ofiir2S per
person per day in new dwellings, a figure to be derived using an assbdigtel S NJ
OFFAOASYOe /[t OdzE I 12 NE P

25.The assumed amount ohg nonwholesome wateto be substituted for mainsvater
must also be derived using the Calculator, but can then be deducted from the
K2dza SK2ft RQa -wdear|tiuSbrirgifg thé ltaiggt af 8ires per person per
day within each.

26. A typical spreadshedtased version of the papdrased Water Efficiency Calculator is
illustrated for information on the next page.

27.BREEAM assessmsemtork in a similar way for othgnon-housing) developmentsAs
water supplies come under greatstress 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

llnsl midlands

.00 4.42] 0.00 .00]
.00] .46 0.00 .00]
.00 2.96 0.00 .00
.00 4.42] .00 .00
.00 1sg| 58] .00
.00 0.11 .00 .00]
.00 4.37| .00 .00|
.00 .50 .00 .00
.00 .60 .00 .00
.00 .44 10.36] .00
17 10 .00 17.16
.25 .60 0.0( 4.50]+
0.00] .08 0.0( 0.00]
0.00! .00 0.00 0.00]_
21.66.
0.00
0.
19,
.00
.00
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Regulations& Risk Management

X Y2RdzZ S FAY X

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 systacththe
management of any associated risks

X ASWENILIZyaArAoAf AdASa X

29.1t is the responsibility of the industry and its tradesmen to provide RWH systems that are
fit for purpose, pose no health risks, andnnot crosscontaminate the mains water
supply. Installers also have a responsibility for the gualittheir 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 planningraytandlocal
water authority should always be consulted.

X LX FyyAy3a X

31.Generally, RWH systems do not require planning permission unless the tank is to be
sited aboveground. However,sapermission 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

X buildingrS 3dzft F A2y a X

32.The local planning authority may require planstprovided to show that a planned
installation complies witlyeneral building regulations; particular points of compliance
note are:

a. PartA:Storage tanks are to be buried a minimum distance away from the
foundations of a building, depending upon the dejpf the excavation and the
height of the building

b. PartB:The fireintegrity of a building must be maintained when pip@rk passes
through walls and/or floors

c. Part-G:RWH systems can be used for toifletshing, clothes washing machines and
irrigation purposes only; their use must not be likely to cause waste, misuse, undue
consumption or contamination of wholesome watefrhe system design must also
incorporate measures to minimise the impact on water quality from the failure of
components, failure taindertake maintenance, power failure, or any other assessed
risks.
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d. Part-H:All pipework must be clearly identified Y R G L) 2dzit SGa Of SI NI
RNR y 1 A yad illusttatédobldwseealso WRASNews ¢ Spring 2016).
Underground tanks must aldmave a heawguty cover or be secured by screws

al

All pipe-markings
to conform to

BS1710:2014 ——
=N - O = -\ 1—
Courtesy of WRAS Ltd CEILING '

Notes:
1. Above ground pipgmustalsobe marked at 500mm intervals as given in |IGORD5
2. wWSTSNBYOSa (2 & a2t Saa2YywSSéé oy Ri SN 20/ NNE (1 K !
GLIRGIFOE S4RINY R f BiyeyWEB & LIS O

XwaterrS3dzf  GA2ya X
33.¢KSNBE IINBX (g2 GeLlSa 2F a2t GSNJ {dzLlLx & wS3dzAd

U Water Fittings Regulations
U Water Quality Regulations

34.Each country in the UK has its own set of regulations, covered by

U Water Supply (Water Fittgs) Regulations 1999, as amended, in England & Wales
U Water Byelaws 2004 (Scotland)
U Water Regulations (Northern Ireland) 2006

Private Water Supply Regulations applicable, for example, when systems are ugdd aff
the sole means of water supply, arendiarly covered by:

The Private Water Supplies Regulations 2009, as amended, in England
The Private Water Suppli¢dorthern IrelandRegulations 200%s amended
The Private Water Supplies (Scotland) Regulations 2006, as amended
The Private Water Supps (Wales) Regulations 2010, as amended

c-
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35.The aims ofWater Supply Regulatiomscludeprevention of wasteandundue

consumption, misuse, contaminati@ndfalse metering of water. Theglsorequire
that the local water authority be notifiednder a rangef circumstances, which means
that installation of a RWH system would generallynbéfied before work commences.

36.Points of particular note include

a.

Notifications: There is generalneed to provide Advance Notification to water
suppliers; this is a malatory requirement for all installations in Northern Ireland,

and for new propertie®r alterations in existing nedomestic properties elsewhere.
Under all circumstances notification is good practice, and also a requirement of BS
8515

Backup feeds: Ladk of use of backip feeds(via the appropriate aigaps
described beloway pose watelquality issue$o upstream uses; this should be
avoided by positioning a single checilve or other suitable fluid category 2 device
immediately adjacent to the baekp feed branch

Service Valves: All floatoperated 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 preveste in theevent of

some malfunction or failure.

d. Air Gaps:

Note:

The mains supply must be protected from bagihoring of the harvested
rainwater using a TypAA or TypeAB airgap,as shown irBS8515 and
illustrated below

A TypeAA airgap is to be used either whehe mains bachkup is fed into the
main rainwater storage tank, or into a header cistern which is not fitted with a
float operated valve

A TypeAA airgap must have unrestricted owspill, with a minimum aigap of
20-mm, or twice the inlet bore whicheves greater

A TypeAB airgapis usuallyused if mains baclp is via a headagisternfed by a
float-operated valve; the aigap must be achieved by cutting a weir overflow
into the side of thecistern which conforms t&WRAS Guidelinés

A TypeAA carbe used with headecistern systems if the cistern does not have a
lid, and is configured above the cistern rim (spikr level)

Comprehensive information on the specification ofgaips may be found in WRAS

information & Guidance Note Ne®-04 dated August 2005.
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FIAND AffdzZAGNF GA2ya X

TypeAA

- water supply |

) Top-up Qa
Controls

+— Type-AA
I tundish

Top-up supply
/ gravity-fed to tank

Gauze-covered
Type-AB air-gap

Air gap 2 x inlet dia n

Overflow pipe

_{:I:

"""""" ;T‘ ~| Warning pipe
25mm minimum

Harvested

Cut-out sizeto bein rainwater
accordance with supply

EN-13077:2003 connection

Cw

Mains top-up
connection
(supply activated
by a second float-

valve at a lower level)

Warning overflow

(one each side of tank)

Class AB Air-gap

Supply to services
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X St SOGNNOa X

37.All electrical work must be carried out in accordance with IEE regulations, and the work
notified if it involves (which it usuilg will) electricity use exterior to the building.

X codes ofpractice X

38.BS8515 is the UK Code of Praftic T 2 NJ-siiefc@lecting ahd use of rainwater as an
alternative to the public mains water supply for npntable water uses in the home,
workpt 1 OS Yy R 3F NRSy ®¢ Lia LzN1J32asS Aa (2 YSS
GKS Lizft AO FYR G2 SyadaNB GKFG NBfALFIOoES ae.

39.1t is a condition of th&JKkkRMAByeLaws that members are committed to meeting the
requirements of B8515 which covers matters such as:

System sizing

Water collection filtration & storage

Materials & fittings

Power supply

Backup water supply and backflow prevention
Pumping& distribution pipework

Installation, werflow & drainage

Caotrols & metering

Water quality maintenance & risk management

| ot et en-RN eI et an-RNN ant-AN e an

G2 O02YYAL

(0p))
_<
(@]
w
Z
fot

40.TheUKRMABye[ | g& | f a2 NBIljdzZANS Y
of Practice which covers matters such as:

Misleading system performance claims

Bringing the technology into drepute

Negative marketing of competitor products or services

Adherence to National Standards and Regulations

Meeting customers expectations that systems will perform as specified

c-cCccCc

X NAR&ail YIyl3aSySyi

41.Installing and maintaining RWH systems requires alhtivenal H&S measures to be
taken, with risk assessment being carried out for every stage of a project from design,
through shipping, ossite receipt & handling, to installation and subsequent use and
maintenance.

42.The risk assessments should consider tHeat$ 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
X Y2RdzZ S I AY X

44.The aim of this module t® provide you with the general information about RWH
aedaitsSvya e2dz gAff NBIdZANB (2 ARSYGATe |yR Y.

X 3ASYSNIt O2yaARSNYIaGAaAzya X

45.The most straightforward way of harvesting rairterais to collect it from a conventional
sloped roofand route itvia sealed pipavork (ie no open gullies) and ptank filtration
into the storage tank.

46.In a correctly sized full domestic system (ie in accordance wHBBRS), and in UK
climatic conditons, rainwater will be regularly collected and regularly used fornon
potable applications such as toi##tishing, clothes washing machines and irrigation;
under these circumstances, 8515 will help to ensure that the water quality remains
aestheticaly pleasing (ie clear and free of matter), albeit not wholesome.

47.Collecting the water from a flabof will reduce the quantity of water collected from a
IAPSY NR2F INBFXY o6dzi akK2dzZ R y24 RSAINI RS A,
will severey degrade both the quantity and the quality of the water harvested and is
therefore not recommended by the industry.

48.0n commercial scale projects where there is a requirement to collect from hard
standing as well as roofsgnd particularly where RWH hdmeen 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 leviglis additional cost
is worthwhile on a commercial project &or communaldomestic systems, but is not
costeffective for single dwellings.

49.The rainwater harvested in the above ways iswdrlesome and suitable only for nen
potable applications; it can be brought up to a standard suitable for potable use by
additional filtraton, but this involves meeting Private Water Supply Regulations and is
not normally recommended unless special circumstances apphg(offfor example).

50.Bringing harvested rainwater up to potable standard for fpmtable use by vulnerable
groups (suclas young children in schools, for example) as an additional H&S precaution
is straightforward and achieved using additionmsasuresuch asarbon and/or UV
filtration.

51.Full domestic systems are generally only appropriate for-beid domestic or
commerial developments, or for buildings being refurbished, due to the disruption to
drainage and delivery pip&ork involvedwith existing buildingsWhere 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 retrofitprojects irrigationonly systems would therefore normally be recommended
as this alters a number of important factors:

U The pattern of collection & use changes from frequent/regulaiseasonal
U The aestltic quality of the water may be less importahan quantity, so an
oversized storage tank can be considered to maximise available water when needed
U Even with dargestoragetank, collection can be limited to a single resddpe and
down-pipe which limis/removes, the need to interfere with existing drainage runs
U Mainsbackup would normally be omittedo avoid being subject to hosepipe bans
X Gyl aAl Ay3a X
53.To ensure good water quality is maintained in full domestic systems, three
considerations are teen into account when calculating the size of the storage tank in
accordance with B8515(intermediateapproach)
a. Yield: This is a straightforward calculation based upon:
Roof plan area (A) x annual rainfall (mm) x roof type coefficient = annual yiéles)

b. Consumption: Based upon industry standard peapita consumption figures

c. Water Quality: Ensured by calculating a size of tank that when full will
provide a turrover of the water it contains every ddays calculated as follows

Thelower of the Yield/Consumption calculatiomadovex 0.05 = storage tank séfactual)

54.These calculations are usually automated using a spreadsheet as illustrated below:
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