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Notes on the use of the Water Byelaws Guide

The text of the Water Byelaws Gulde Is divided into two sectlons:

1. The text of the Byelaws and the schedule to the Byelaws.

2. Theformal, legal, Guidance to the Byelaws — referred to as 'G” clauses,

The Guide includes lllustratlons which will be found with the ‘G’ clauses.
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Abbreviations and Symbols

GL Ground level
wcC _ Wwater closet
WB Washbasin
SL splii-over level
wpP Warning/overflow pipe
=== sV Stopvalve
.='[}{J= sgv Servicing valve
=P} % CV Ap.pllance control valve or tap
”—|m DT Draln_lap
+ T Tun dlsh_wllh air gap
== sCV single check valve
-_-{}H_ DCv Double check valve
_E FC Siphonic or non-siphonic flushing cistern
PFC _ Pressure flushing clstern
I:'F‘T:] FV Pressure ﬂushln; valve
] -
=== PRV Pressure reducing valve
:{;:&": TRV Temperature rellef valve _
.—1:;-::'31 TPRV  Combined temperature and pressure rellef valve
= o _E\r Expansion valve
Ex\n— E-xparlslon vessel
s Stralner .
ﬂ; AVV Antl-vacuum valve
I: :l PIDC  Pipe Interrupter with permanent a.lrnnspheﬂc vent
;.:Ih PIDB Pipe Interrupter with atmospheric vent and moving element |




Water Byelaws (Guernsey) Ordinance 2003

WHEREAS the States Water Board, on the 23rd day of January, 2003, in pursuance of
Article 30 of the Law entitled "Loi ayant rapport & la Fourniture d’Eau par les Etats de
cette fle aux Habitants de la dite lle” registered on the 7th day of May, 1927", made
the Byelaws set oul In the Schedule to this Ordinance:

THE STATES, in pursuance of their Resolution of the 1st day of November 2002, and
in exercise of the powers vested in them by the said Article 30, hereby order:—

New Byelaws.

1 The Byelaws made by the States Water Board on the 23rd day of January,
2003 and set out In the Schedule to this Ordinance are hereby sanctloned.

Repeals.

2. The Waterworks Byelaws Ordinance, 1948°, the Waterworks Byelaws
(Amendment) Ordinance, 1954, the Waterworks Byelaws (Amendment)
Ordinance, 1956" and the Waterworks Byelaws (Amendment) Ordinance,
1976' are hereby repealed.

Citation and commencement.

3 This Ordinance may be cited as the Water Byelaws (Guernsey) Ordinance,
2003 and shall come Into force on the 1st June, 2003,




SCHEDULE

Section 1

BYELAWS

MADE BY THE STATES WATER BOARD

PART I
PRELIMINARY

Interpretation
1. In these Byelaws —

‘approved contractor’ means a person who —
(a) has been approved by the Water Board for the area where a water fitting
Is installed or used, or

(b) has been certifled In writing as an approved contractor by the Water Board.
fluid category” means a category of fluld described In Schedule 1 to these Byelaws.

‘material change of use” means a change in the purpose for which, or the
circumstances in which, premises are used, such that after that change the
premises are used (where previously they were not so used) -

(@) as adwelling;
(b) as an institution;
{c) as a public bullding; or
(d) for the purposes of the storage or use of substances which if mixed with
water result in a fluid which is classified as either fluid category 4 or 5;
‘supply pipe” means so much of any service pipe as Is not vested in the Water Board;
‘Water Board” means the States of Guernsey Water Board;

and paragraph 1 of Schedule 2 to these Byelaws has effect for the purposes of
these Byelaws.

Application of Byelaws.

2. (1) Subject to the following provisions of this Byelaw, these Byelaws apply to
any water fitting installed or used, or to be inslalled or used, in premises
to which water is or is to be supplied by the Water Board.

(2) These Byelaws do not apply to a water fitting installed or used, or to be
installed or used, In connection with water supplled for purposes other than
domestic or food production purposes, provided that =

(a) the water is metered;

(b) the supply of the water is for a period not exceeding one month, or,
with the written consent of the Water Board, three months; and

(c) no water can return through the meter to any pipe vested in the
Water Board.

(3) Except for the purposes of paragraph 13 of Schedule 2 to these Byelaws
(prevention of cross connection to unwholesome water), these Byelaws do
not apply to water fittings which are not connected or to be connected to
water supplled by the Water Board.

Provided that nothing In these Byelaws shall require any person to remove,
replace, alter, disconnect or cease to use any water fitting which was lawfully
installed or used, or capable of being used, before 1st January 2003.



PART Il
REQUIREMENTS

Restriction on installation etc. of water fittings.

3. (1)

No person shall —
(a} install a water fitting to convey or receive water supplied by the
Water Board, or alter, disconnect or use such a water fitting; or

(b) cause or permit such a water fltting to be Installed, altered, disconnected
or used,

in contravention of the followlng provisions of this Part.
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(3

No waler filting shall be Installed, connected, arranged or used in such a
manner that It causes or Is likely to cause =

(@) waste, misuse, undue consumption or contamination of water supplled
by the Water Board; or

(b) the erroneous measurement of water supplled by the Water Board.

No water fitting shall be Installed, connected, arranged or used which by

reason of belng damaged, worn or otherwise faully, causes or Is likely to

cause —

(a) waste, misuse, undue consumption or contamination of water supplied
by the Water Board; or

(b) the erroneous measurement of water supplied by the Water Board,

Requirements for water fittings etc.

4. (1)

(2)

(3)

(4)

(5)

Every water fitting shall —
(@) be of an appropriate quality and standard; and
(b) be suitable for the clrcumstances in which it is used.

For the purposes of this Byelaw, a water fitting is of an appropriate quallty

and standard only If —

(a) It bears an appropriate CE marking;

(b) It conforms to an appropriate harmonized standard or European
techinical approval;

{c) it conforms to an appropriate British Standard or some other national
specification which provides an equivalent level of protection and
performance; or

(d) It conforms to a specification approved by the Water Board.

Every water fitting shall comply with the requirements of Schedule 2 to these
Byelaws as it applles to that fitting.

Where any requirement of Schedule 2 to these Byelaws relates to a water
system, every water fitting which forms part of that system shall be fitted or,
as the case may be, altered or replaced so as to comply with that requirement.

Every water fitting shall be installed, connected, altered, repaired or
disconnected In a workmanlike manner,



(6) For the purposes of this Byelaw, a water fitting is installed, connected, altered,
repalred or disconnected In a workmanlike manner only If the work Is carried out
50 as to conform =

(a) to an appropriate British Standard, a European technical approval
or some other natlonal specification which provides an equivalent level
of protection and performance;

(b) to a specification approved by the Water Board; or

{9 to a method of installation approved by the Water Board.

Notification.

5. (1) Subject to paragraph (2), any person who proposes to Install a water fitting In
connection with any of the operations listed in Schedule 3 to these Byelaws —

(a) shall give notice to the Water Board that he proposes to begin work;

(B) shall not begin that work without the consent of the Water Board which
shall not be withheld unreasonably; and

(c) shall comply with any conditions to which the Water Board's consent
is subject.

(2) The Water Board may withhold consent required under paragraph (1), or grant
it subject to conditions, by a notice given before the expiry of the perlod of ten
working days commencing with the day on which notice under that paragraph
was given.

(3) If no notice Is given by the Water Board within the perlod mentloned In
paragraph (2), the consent required under paragraph (1) shall be deemed to
have been granted unconditionally.

(4) This byelaw does not apply to the installation by an approved contractor of a
water fltting falling within paragraph 3 and 4 In the Schedule 3 to these
Byelaws.

(5) The notlce required by paragraph (1) shall Include or be accompanied by —

(a) the name and addrass of the person giving the notice, and (if different) the
name and address of the person on whom notice may be served under
paragraph (2);

(b) a description of the proposed work or material change of use;

() particulars of the location of the premises to which the proposal relates,
and the use or Intended use of those premlses;

(d) exceptIn the case of a fitting falling within paragraph 4(a), () or () of
Schedule 3 to these Byelaws -
() a plan of those parts of the premises to which the proposal relates, or
(i} a diagram showing the pipework and fitting to be Installed; and

(e) where the work is to be carried out by an approved contractor, the name
of the contractor.

Contractor’s certificate.

6. (1) Where a water fltting Is Installed, altered, connected or disconnected, the
contractor or Installer shall upon completion of the work furnish a signed
certificate stating whether the water fitting complies with the requirements of
these Byelaws to the person who commissioned the work.

(2) Inthe case of a fitting for which notice Is required under Byelaw 5(1), the
contractor shall send a copy of the certificate to the Water Board.




PART Il
ENFORCEMENT, ETC.

Contravention of Byelaws and defences.

7. (1) Subject lo the following provislons of thls Byelaw, a person who =
(a) contravenes any of the provisions of Byelaws 3(1), (2) or (3) or 6(1) or (2);

(b) commences an operatlon listed in Schedule 3 to these Byelaws without
glving the notice required by Byelaw 5(1);

(c) commences an operation listed in Schedule 3 to these Byelaws without
the consent required by Byelaw 5(1); or

(d) carries out an operation listed In Schedule 3 to these Byelaws in breach of
a condition imposed under Byelaw 5(2);

Is guilty of an offence and liable on summary conviction to a fine not
exceeding level 3 on the uniform scale.

(2) In any proceedings against an owner or occupler for an offence under
paragraph (1) which Is based on the installation, alteration, repair, connection
or disconnectlon of a water fitting, it shall be a defence to prove —

(a) that the work In question was carried out by or under the direction of an
approved contractor, and

{b) that the contractor certified to the person who commissioned thal work
that the water fitling complled with the requirements of these Byelaws,

Inspections, measurements and tests.

8. Any person designated in writing by the Water Board for the purposes of
performing their duties under Sectlon 30 of the 1927 law may carry out such
inspections, measurements and tests on premises entered by that person or on
water fittings or other articles found on any such premises, and take away such
samples of water or of any land, and such water fittings and other articles, as that
person may consider necessary for the purposes for which those premises
were entered.

Enfarcement.

9. The Water Board shall enforce the requirements of these Byelaws.

Relaxation of requirements.

10. (1) Where the Water Board conslders that any requirement of Schedule 2 to these
Byelaws would be Inappropriate in relation to a particular case, the Water
Board may relax that requirement by issuing written consent.

(2) The Water Board shall give notice of any proposed relaxation.

Approval by the Water Board.

11. (1) Before approving a specification under Byelaw 4 or under Schedule 2 to
these Byelaws, the Water Board shall consult =

(8) such trade associations as It considers appropriate; and

(b) such organisations appearing to it to be concerned with the interests of
water users as It considers appropriate.



{2) Where the Water Board approves a specification under Byelaw 4 or under
Schedule 2 to these Byelaws, the Water Board shall give notice of the approval
to all persons who were consulted under paragraph (1) and shall publish it as it
considers appropriate,

(3) Where the Water Board approves a method of installation under Byelaw 4, the
Water Board shall publish it in such manner as it considers appropriate.

{4) This Byelaw applies to the revocation or modification of an approval as It
applles to the giving of that approval.

Disputes.

12. Any dispute between the Waler Board and a person who has Installed or
proposes to install a water fitting —

(a) as to whether the Water Board has unreasonably withheld consent, or
attached unreasonable conditions; or

(b) as to whether the Water Board has unreasonably refused to apply a relaxation
of the requirements of these Byelaws,

shall be referred to arbitration by a single arblitrator to be appointed by agreement
between the parties.

Revocation of byelaws.

13. The Byelaws made by the States Water Board In 1948¢ for the Prevention of
Waste, Undue Consumption, Misuse or Contamination of Water, and the Byelaws
made by the States Water Board in 1954", 1956' and 1976' which amend the said
Byelaws of 1948, are repealed.

E  Recuell d'Ordonnances Tome VIII, p.66.
h  Recuell dOrdonnances Tome XI, p.a0.

| Recueil d'Ordonnances Tome X1, p.235,
) Recuell d'Ordonnances Tome XX, p.M5.
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Schedule 1
Byelaw 1

Fluid Categories
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SCHEDULE 1
Byelaw 1

FLUID CATEGORIES

Fluid category 1.

Wholesome water supplled by the Water Board.

Fluid category 2.
Water In fluld category 1 whose aesthetlc quality is Impaired owing lo -
(a) a change In Its temperature, or

{b) the presence of substances or organisms causing a change in its tasie,
odour or appearance,

including water In a hot water distribution system.

Fluld category 3.

Fluld which represents a slight health hazard because of the concentration of
substances of low toxicity, including any fluid which contains =

(a) ethylene glycol, copper sulphate solution or similar chemical additives, or

(b) sodlum hypochlorite (chloros and commaon disinfectants).

Fluid category 4.

Fluid which represents a significant health hazard because of the concentration of toxic
substances, Including any fluld which contalns —

(@) chemical, carcinogenic substances or pesticides (Including Insecticides
and herbicldes), or

(b) environmental organisms of potential health significance

Fluid category 5.

Fluld representing a serious health hazard because of the concentration of
pathogenic organlsms, radioactive or very toxic substances, including any fluid
which contalns —

(a) faecal material or other human waste;
(b) butchery or other animal waste; or

(c) pathogens from any other source.

12



Schedule 2

Section 1
Paragraph 1

Interpretations
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Schedule 2 Section 1
Paragraph 1

Interpretations

Byelaw 4(3)
REQUIREMENTS FOR WATER FITTINGS

L

In this Schedule —

‘backflow” means flow upstream, that Is In a direction contrary Lo the intended
normal direction of flow, within or from a water fitting;

‘cistern’ means a fixed contalner for holding water at atmospheric pressure;

‘combined feed and expansion cistern’ means a cistern for supplylng cold water to
a hot water system without a separate expansion cistern;

‘combined temperature and pressure relief valve’ means a valve capable of
performing the function of both a temperature relief valve and a pressure rellef
valve;

‘contamination’ includes any reduction in chemical or biological quality of water
due to a change in temperature or the introduction of polluting substances;

‘distributing pipe” means any pipe (other than a warning, overflow or flushing
pipe) conveying water from a storage cistern, or from hot water apparatus
supplied from a cistern and under pressure from that cistern;

‘expansion cistern’ or ‘expansion vessel” means a cistern or vessel connected to a
waler heating system which accommodates the increase in volume of water in
the system when the water is healed from cold;

‘expansion valve’ means a pressure-activated valve designed to release
expansion water from an unvented water heating system;

flushing clstern” means a cistern provided with valve or device for controlling
the discharge of the stored water into a water closet pan or urinal;

‘overflow pipe’ means a pipe from a cistern in which water flows only when the
water level in the clstern exceeds a predetermined level;

‘pressure relief valve” means a pressure-activated valve which opens
automatically at a specified pressure to discharge fluid;

‘primary circult’ means an assembly of water fittings in which water circulates
between a boller or other source of heat and a primary heat exchange inside a
hot water storage vessel, and Includes any space heating system;

‘secondary clrcuft’ means an assembly of water fittings in which water clrculates
In supply plpes or distributing plpes of a hot water storage system;

‘secondary system’ means an assembly of water fittings comprising the cold feed

plpe, any hot water storage vessel, water heater and pipework from which hot
water |s conveyed to all points of draw-off;

14



Servicing valve’ means a valve for shutting off for the purpose of maintenance
or service the flow of water in a pipe connected to a water fitting;

‘stopvalve’ means a valve, other than a servicing valve, used for shutting off the
flow of water in a pipe;

Storage cistern’ means a cistern for storing water for subsequent use, not being
a flushing cistern;

‘temperature relief valve’ means a valve which opens automatically at a specified
temperature to discharge fluid;

‘terminal fitting” means a water outlet device; and

‘vent pipe” means a pipe open to the atmosphere which exposes the system to
atmospheric pressure at Its boundary.

15



‘ 1 iﬁ Interpretations

Interpretations

G1.1

The interpretations shown In Paragraph 1 of the schedule are all used
in the Byelaws and Guidance clauses within this Guldance Document.

G1aa

Several terms used in the Byelaws and in the Regulators’ Guidance
Clauses are not found in schedule 2 Paragraph 1 to the Byelaws.
Deflnltions of some fittings or devices can be found in the relevant
paragraphs of Schedule 2, Some terms are already deflned In primary
leglsiation, chiefly the "Lol ayant rapport & la Fourniture d’Eau par

les Etats de cette fie” registered on the 7th day of May 1927; these
definitions are not repeated in the Byelaws.

G1.1.2

Byelaws 3(2) and 3(3) refer to waste, misuse, undue consumptlon,
contamination or erroneous measurement of water supplied by the
Water Board. Guldance on the meaning of these terms is

glven below:

Waste = This may be defined as water supplied by the Water Board
which Is allowed {o run to wasle through faulty installation, a faulty
appliance or poor malntenance, that is a leaking fitting or a dripping
tap or through any other fauit.

Misuse — This may be regarded as the use of water supplied by the
Water Board for any purpose other than that for which It Is supplled.
This Includes the use of the energy In the malns water supply as a
means of providing motive power or for the generatlon of electricity.

Undue consumption = this refers to the operation of fittings and
appllances that use more water for the purposes for which they were
designed than that established by the performance criterla of the
Water Board or more than Is reasonable in comparison with other
fittings or appliances serving similar purposes.

Contamination of water supplied by the Water Board — This defined as
any reduction In aesthetic, chemical or blologlcal quallty of water due
to ralsing lts temperature or the Introduction of polluting substances.
See Schedule 1 of the Byelaws, 'Fluid categories’,

Erroneous measurement — This relates to the by-passing of a water
meter, the taking-off of a supply upstream of a water meter and
tampering with a water meter resulting In interference with the
measurement of water passing through the meter.

Backflow prevention arrangements and devices = The general
requirements are shown in 5chedule 2: Paragraph 15. The Water
Board's guldance on thls paragraph and the Water Board's
Specification for the Prevention of the Backflow lists the various
applicability for use in different situations.

G112

Other terms used within the Byelaws and the Water Board's Guldance
relating to backflow preventlon are defined In Schedule 2: Paragraph
15 and explanations of others, with suggested abbreviations used in
this document, are given below:

Wholesome water — Water supplled by the Water Board and complying
with the requirements of the water quality legislation, The term
‘wholesome water’ - Is equivalent to potable water (Le. flt to drink), but
potable Is a term no longer used In the Byelaws.
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Water fittings = The term water fittings Includes all pipes, pipe fittings,
joints, all types of valves, backflow preventlon devices, cisterns, hot
water storage vessels and all other components within a cold and hot
water installation that are necessary for the function and operation

of a water supply system, Water flttings may, If not Installed or
maintained correctly, contravene the requirements of the Byelaws and
give rise to waste, misuse, undue consumption or contamination.

Service pipe = 50 much of a pipe which Is, or Is to be, connected with a
water main for supplying water from that malin to any premises as;

(a) Is or Is to be subject to waler pressure from that main; or
(b) would be so subject but for the closing of some valve,
(See Diagram 51),

Supply pipes — So much of any service pipe as is not vested in the
Water Board. It is normally the length of the service pipe belween the
boundary of the part of the street in which the water main is laid, and
any terminal fitting direclly connected to it and under mains pressure
(such as a tap, float operated valve or inlet to an appliance), (see
Diagram 51).

Hot water plpes which convey water directly from a hot water
storage vessel, instantaneous heater or combination boiler, which are
supplied directly, or through a pressure reducing valve, from a cold
water supply plpe are also referred lo a supply pipes.

E Vani
SgV _fL'""l pipe
T l Warning pipo
Starage - SeY
eistern
Sgv
-— ——
wr |11 ey
waler stributing
supply * ‘ i pipes
to other Cald watar
appllances distiibuting pipes
Cold water nT Hk
supply plpe }

Hotwater 0T
storage vessel

Diagram 1. Mustration of supply plpes and distributing pipes
s e e e e ]

Communication pipes = That part of a service pipe which is vested in
the Water Board (see Dlagram 51).

Distributing pipes = Any cold water pipe or hot waler pipe serves
several appliances, of ‘independent” where a distributing pipe serves
only one appllance or device, for example, a distrlbuting pipe serving
a hot water storage vessel (commonly called a cald feed plpe) or a
bidet with a submerged inlet.

Cisterns — Examples of cisterns:

Storage clslerns where water |s stored for subsequent use. Storage
clsterns may also be ‘dedl|cated’, that Is, where they serve a single
appliance or system: for example, a storage clstern serving a hot
water storage vessel only (see Dlagram 2).

Feed and expansion clsterns which are used to supply water, and
store expanded water, to primary and other heating systems
{see Diagram 3).

Flushing cisterns which are used for flushing WCs or urinals.

Interposed clsterns, these are backflow prevention arrangements and
are described in Section 6: Clause 515.2
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Diagram 2, Example of dedicated storage cistern

Feed and expansion cistern serving
heating system and/or primary clrcult
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Water Treatment apparatus

Waler Softener — Equipment which reduces the hardness mineral
(calclum, magneslum) concentrations to less than 50 mg/l (ppm) as
CaC0; or MgC0os. The commonly used processes are:

(a) lon exchange, where the lons of the hardness minerals In the
water are replaced by ions of sodlum, The process invaolves
the regeneration of an ‘ion exchange’ resin using common salt.

(b) Reverse osmaosls, whete the total dissolved solids In the water

are reduced by passing the water through a seml-permeable
membrane,

{c) Distlliation, where the water is bolled and the steam produced
is condensed and collected, the salts giving rise to hardness
remaining In the bolling vessel,

Chemical water conditloner — Instead of replacing or removing the
calclum and magnesium salts, it Is possible to make the calclum and
magnesium |ess available for formation of deposits. This can be
effected by adding 'polyphosphates’ In a liquid or solid form to the
water, This causes the water to behave in some ways as if it had been
softened, although the water has not been soflened by the accepted
definition with respect to the reduction In the levels of calclum and
magnesium,

Physlcal water canditioner — Equipment which uses a physical process,
such as electronlc, electrolytic, maghetic or electromagnetic, to reduce
scale formation caused by hard water without permanently changing
its chemical composition of softening it.

Abbreviations and symbols

G1.2

A |Ist of abbreviations and symbols is shown In the Contents List
and Dlagrams 45, 46 and 47 show their application as typical water
supply systems In houses.

G1.2

As far as possible the list of abbreviations and symbols shown after
the Contents List has been based on those contained In British
Standard Specifications, European Standards and 1SO Documents.
None of these standards cover all of the many fittings used In
plumblng Installatlons. Wherever possible, the abbreviations and
symbols shown In the CEN Documents prEN 806-1, which Is based
on 150 14617, are used together with some based on CEN Products
Standards, where these are applicable. However, these symbols for
some of the fittings used for the Unlted Kingdom traditional plumbing
systems; In these cases an appropriate abbreviation or symbol Is
shown In this Guide,

17
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Schedule 2
Section 2

Paragraph 2

Materials and Substances in
Contact with Water
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% P24 ; Materials and Substances in Contact with Water
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Schedule 2 Section 2
Paragraph 2

Materials and substances in contact with water

&4 Subject to subparagraph (2), no material or substance, either alone or in
comblnation with any other materlal or substance or with the contents
of any water fitting of which it forms a part, which causes or Is likely to
cause contamination of water shall be used In the construction, installation,
renewal, repalr or replacement of any water fitting which conveys or
receives, or may convey or recelve, water supplied for domestic or food
production purposes,

(2) This requirement does not apply to a water fitting downstream of a
terminal fitting supplying wholesome water where —

(a) the use to which the water downstream is put does not require
wholesome water; and

(b) a suitable arrangement or device to prevent backflow Is installed.

21



G2.1

Materials or substances, either alone or In combination, which cause,
or are likely to cause, contamination of water should not be used in
the construction, installation, renewal, repair or replacement of any
waler fitting which conveys or recelves water supplled for domestic or
food production purposes. Particular materials unsuitable for use In
contact with water intended for domestic or food production purposes
include lead and bitumastic coatings derived from coal tar.

Pipes, pipe fittings and joints

G2.1.1

The following provides details of pipes, fittings and methods of
Jolnting which generally conform with the requirements of paragraph
2(1) of this Schedule and may be used In water supply Installations
subject to the approval of the Water Board which may not permit
certaln materlals where the quality of the water in a particular area
may have a corrosive or deleterious interaction with the material used
for the manufacturers or installation of the pipe, pipe fitting or Joints.

G21.2
STEEL PIPES

B5 1387: Specification for screwed and socketed steel tubes and tubulars and
for plain end steel tubes suitable for welding or for screwing to BS 21 pipe
threads.

Steel tubes with screwed threads may be jointed using wrought steel
pipe fittings to BS 1740: Part 1. Specification for wrought steel pipes
fittings (screwed BS 21 R-serles thread), or fittings to BS 143 and 1256:
Specification for malleable cast iron and cast copper alloy threaded

pipe fittings.

Steel tube to this standard 1s manufactured In nominal sizes DNE to
DN150 In light, medlum and heavy wall thicknesses.

(@) If laid in the ground pipes, joints and fittings are to be:
() heavy gauge galvanised tube; and

(i) protected by the methods set out in BS 534: Section 26
‘External protection’, and Sectlon 27 to 29 ‘Internal protection’,

{b) If Installed above ground pipes, joInts and fittings are to be:

(Il heavy or medium gauge tube, Where installed as part of a
fire sprinkler system from which no water |5 drawn or used for
other purposes, light gauge tube may be used; and

(i) coated externally and Internally in accordance with
BS5 534: Sections 24 and 25 or galvanised in accordance with
BS 1387: Section 4.3. In some geographical areas where water
Is aggresslve to zInc alternative materlals should be
considered. Installers should seek advice from the Water
Boards on the areas concerned.

Pipes to BS 1387 are identified at each end by a ring of paint giving
the class colour, that Is, light gauge is brown, medium gauge is blug,
and heavy gauge Is red. Dlagram 4 lllustrates the application of
each gauge.

B5 534: ‘Specification for steel pipes, Joints and specials for water and
sewage’

Steel tube to this standard Is manufactured in sizes 60.3 mm to 2,235
mm outside diameters. The specificalion requires that materials shall
conhform to BS 3601 and dimensions selected from Table 1 of BS
3600.

(a) If laid in the ground, plpes and fittings are to be protected by the
methods sel out in BS 534 Seclion 26 External protection and
sections 27 to 29 Internal protection.

{b) If Installed above ground pipes and fittings are to be coated
externally and internally in accordance with Sections 24 and 25 of
B5 534,
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Dlagram 4, Iustratlon of use of different classes of steel plpes
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(c) Acceptable standards for plpe Joints Include:

() BS 21: 'specification for plpe threads for tubes and fittings
where pressure-tight joints are made on the threads
(metric dimensions)'.

() BS 1965: 'Specification for butt-welding plpe fittings for
pressure purposes, Part 1 Carbon steel’.

(i) BS 4504: 'Part 3 Sectlon 3.1: Circular flanges for pipes, valves
and fitlings = specification for steel flanges’.

(lv) BS 2494: ‘Specification for elastomeric seals for joints In
plpework and plpelines”.

(v) BS 143 & 1246: ‘Specificatlon for malleable cast iron and cast
copper alloy threaded plpe fittings'.

Elastomeric joint rings for pipework and pipelines should also conform
with BS EN 681-1: Elastomeric seals. Material requirements’ and BS
7874: 'Method of test for microblological seals for joints In plpework
and pipelines’,

G21.3
IRON PIPES

BS EN 545: ‘Ductlle Iron pipes, fitiings, accessorles and thelr joints for water
pipelines’

Ductlle Iron pipes to this standard are manufactured in sizes DN 40 to
DN 2000.

(a) If laid in the ground, pipes and fittings are to be coated externally
and lined Internally with cement mortar or epoxy resin In
accordance with an appropriate standard. In some areas the
Water Board may require that, additionally, the pipes should be
lald In a protective sleeve,

(b

SR

If installed above ground pipes and fittings are to be coated
Internally and externally (and if required, cement mortar lined) in
accordance with the standard,

Ductile iron pipes up to 300mm diameter are tested at works to 50
bar but should not be tested, when Installed, to more than 45 bar.
The compiete Installation should be considered as belng sultable for
working pressures of at least 12 bar.

Elastomeric materlals for use In Joints should conform with BS

2484; "Specification for elastomeric seals for joints In pipework

and pipelines’. Elastomeric joint rings far pipewark and pipelines
should also conform with BS ENGB1-1: ‘Elastomerlc seals. Materlal
requirements’ and BS 7874; ‘Method of test for microbiological seals
for Joints in pipework and plpelines’,



Gaskel

Diagram 5 Push-in type Joint

loints are of a proprietory nature, as only flanged joints are

covered by a British Standard, Dlagram 5 illustrates a push-in

Joint incorporating a speclally shaped rubber gasket for pipelines
conveying liguids. It can be deflected by several degrees In any
directlon and Is capable of axial movement. it Is used In ductile spun
Iron plpes and fittings In nominal sizes DNBO to DNGOO.

Gaskel with locking ring

Dlagram & Push-in type joint with self-ancharing gasket

Diagram 6 illustrates a self-anchor Joint which uses standard
praduction ductile spun iron pipes and fittings in conjunction with a
modifled version of the gasket. The gasket Is of standard design in
respect of dimenslons and shape but stainless steel toothed inserts
are moulded Into the gasket and grip into the plpe surface on
attempted withdrawal.
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Diagram 7 Typleal mechonical joint
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A typical mechanical jolnt is shown in Diagram 7 in which the seal

Is effected by compressing a wedge shaped gasket on to the jointing
surface In the pipe socket and the outside of the pipe spigot by means
of a pressure gland and a serles of bolts and nuts. The joint may be
deflected to a limited degree in any direction and |s capable of axial
movement.

Flanged joints are self-anchoring and therefore external anchorages
are not required at changes of direction and at blank ends. This Joint
i5 used mainly in pumping stations, industrial pipework and for other
installations where the pipework is not buried in the ground. it is also
commonly used to facilitate the installation and removal of valves

In splgot and socket pipelines below ground and for valve bypass
arrangements. A typical flange joint is illustrated in Diagram 8.

Flanges for flange Joints should conform to BS 4504: Part 3: Section
3. Clrcular flanges for plpes, valves and fittings — specification for
steel flanges.

i
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Diagram 8 Typical flange Jolnl
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G2.1.4
COPPER TUBES

BS EN 1057: ‘Copper and copper alloys. Seamless, round copper tubes
for water and gas In sanltary and heating applications’

Copper tube o this standard Is deslgned to be jointed by compression
or capillary fittings, brazing or welding. Copper tube shall either bear
a certlflcation mark or certification in a form acceptable to the Water
Board which states that it has been effectively cleaned of deleterious
matter during, or subsequent to, manufacture.

(@) The excessive use of flux when soldering copper joints or the
failure to properly flush out debrls, swarf or flux residues can
cause damage to copper pipe.

(b

—

Soft solder containing lead must not be used for joining copper
plpes and fittings on wholesome water systems,

{d All underground pipework should be coloured blue for
identification purposes. Blue plastic coated copper Is available for

this purposes.
(d

In some areas where pipes are laid in the ground the Water Board
may advise that copper tubes and fittings are externally coated
with a works applied protective coating.

Joints and fittings for use with copper tube to BS EN 1057 are:

(il BS 4504: Part 3: Section 3.3: Circular flanges for pipes, valves
and fittings - specification for copper alloy and composite
flanges.

(i) BS 1724: specification for bronze welding by gas.

(iil) BS EN 1254-1: Fittings with ends for caplilary soldering or
caplilary brazing to copper tubes or BS EN 1254-2: Fittings with
compression ends for use with copper tubes.

L

(e

(iv) If 1ald In the ground, compresslon fittings shall conform ta
BS EN 1254-2; Type B.

(v) Where dezinclfication resistant is required (see Section 3:
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Clause R7.5) for copper alloy fittings they shall be made from G215
gunmetal to BS EN 12165, BS EN 12163, BS EN 12164 or UNPLASTICISED PVC PIPES

BS EN 12167 materlal CZ 132 (reslstant to dezinclflcation) or :
H (4 V-
Kadteil for dezindiication resistance i accordance with BS 3505: Specification for unplasticised polyvinyl chloride (PVC-U) pressure

150 6509 (see Clause G7.6). Pl JOF cOId potale Wauer

(vi) No pipe jolnt In the ground shall be made using adhesives. Plpes to this standard are manufactured In Imperlal sizes up to DN 24

for use at pressures up to 15 bar at 20°C.
Caplllary and compression Joints for use with copper tube are

Illustrated In Diagrams 9, 10 and 11, (a) Iflaid in the ground PVC-U pipe shall be of the appropriate class
for the maximum working pressure but not less than 12 bar for
sizes up to and Including slze DN 2.

Salder already in fitting
Siap {must be leadfree on (b]
whalosome waler systems)

Plpes of nominal size below DN 3 are not recommended for
service installations.

{0 Joints and fittings for use with unplasticised PVC pressure plpes
should conform with BS 4346:

Fart 1: Injection moulded unplasticised PVC fittings for solvent
welding for use with pressure pipes, Including potable water
supply.

Part 2: Mechanical joints and fittings principally of unplasticised
PVC, See Dlagram 12.

Solder fed in by apeistor

y {"ﬁu?l be Iend-flrw.- B Part 3: Solvent cement welded Joints. See Diagram 13.
whoiesome waler sysiems,

(d) Compression fittings similar to those used for polyethylene

pipes may also be used on PVC-L. If used on plpes laid below

ground they must be made of dezinclflcatlon reslstant or Immune

material.

Gasket
Dlagram 9, Caplitary fittings for use with copper lube sullable for Jolnis above M
or below ground, [~
< <

¥ >

Capper tube end flared outwards b ——-

Splgot

Socket

Dlagram 12, PVC-U pipe with mechanleal joint
P

Solvent welded joint
| ‘ - .
g\l ' &
<

Diagram 10, Manipulative compression fittings for use with copper lube for jolnts
above or below ground,

Spigot
i
Stop Loose olive St

Diagram 13. PVC-U pipe with solvent welded joint
T e e v ve—

G216
POLYETHYLENE FPIPES

BS 6572: Speclfication for blue polyethylene plpes up to nominal size
63 for below ground use for potable water.

Blue polyethylene pipe to this standard conforms to metric serles
Diagram 11. Nen-manlpulative compression fittings for use with copper tube for jaints dimensians. This pipe Is speclally developed for services laid in the
above ground anly ground. It Is plgmented blue and there is one class deslgned for a
. working pressure of 12 bar at 20°C in sizes up to nominal size 63. It
may be used above ground in situations where it I5 not exposed to
direct sunfight.
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B5 6730: Black polyethylene pipes up to nominal size 63 for above ground
use for cold potable water

This plpe conforms to metrlc series dimensions and has been specially
developed for above ground use for optimum resistance to ultra-violet
light In situations where plpes are exposed to direct sunlight.

B5 EN 1254-3: Fittings with compression ends for use with plastics pipes.

These flitings conform to metric series dimensions and are sultable for
use with BS 6572 (blue) or BS 6730 (black) polyethylene pipe.

(@) If laid In the ground It Is essentlal that the method of jointing and
the material used In the joint are sultable for use underground.

(b} Copper alloy fittings shall be made from gunmetal to BS EN 12165,
BS EN 12163, BS EN 12164 or BS EN 12167 materlals CZ 132
(resistant to dezincification).

WAA-SWMCIGN 4-32-04 I1SSN 0267-0305 Polyethylene socket and spigot
Jolnts and fittings, saddles and drawn bends for fuslon Jointing for use with
cold potable water polyethylene pressure pipes.

This covers fusion flttings for pipes with outside diameters in the
nominal size range DN 20 to DN 1000, in both blue and black
pigmented polyethylene, for use In cold potable waler services at
pressures up to 10 bar or 12 bar at 20IC according to size.

WAA-SWMC IGN 4-32-06 ISSN 0267-0305 ‘Specification for polyethylene
electrofusion couplers and fittings for cold polable waler supply for nominal
sizes up to and Including DN 1800,

This covers electrofusion joints and fittings in the nominal range

DN 20 to DN 180, in bath blue pigmented and black pigmented
polythene (PE) electrofusion couplers and fittings for the conveyance
of cold potable water at temperatures up to 20IC at a nominal
pressure rating of 12 bar (for sizes up to and including DN 63) and 10
bar (for sizes greater than DN 63).

PE pipe fusion weldihg should be perfarmed In accordance with WAA-
SWMCIGN No. 4-32-08 'specification for site fuslon Jointing of MDPE
pipe and fittings'.

BS 4991: Propylene copolymer pressure pipe (Series 1)

This pipe in serles 1 form conforms to size 1/4 to 24 and should only
be used where the normal sustained working temperature does not
exceed 20°C,

(@) If lald In the ground should be size 1 to 18 and designed for a
working pressure of 9.0 bar and to avold confusion with other
services It must be identifiable by the colour blue,

(b} If Installed above ground the pipe should be of the appropriate
class to withstand the required test pressure.

Palyathylane pipe Copper insert

Stup Hut

Loose allve

Diagram 14, Typlcai jolnt for use on pelyethylene and PVC-U pipes

G2.1.7

PLASTICS PLUMBING PIPES FOR HOT AND COLD USE

85 7291: Part 2; Specification for polybutylene (PB) pipes and associated
Jiltings

Specifies requirements and test condltlons for polybutylene materials

and plpes of 10mm to 35mm outslde diameter In alternative metric
sizes standardized for plastics pipes or copper tubes.

BS 7291: Part 3: Specification for crosslinked polyethylene (PE-X) plpes and
assoclated fittings

Specifles requirements and test conditions for crosslinked
polyethylene materials and plpes of 10 mm to 35 mm outside
diameter in alternative metric sizes standardized for plastics pipes or
copper tubes,

BS 7291: Part 4: Specification for chlorinated polyviny! chioride (PVC-C)
Ppipes and assaclated fittings and solvent cement

Specifies requirements and test conditions for chlarinated polyvinyl
chloride materials and pipes of 12 mm to 63 mm outslde dlameter In
metrlc sizes standardized for plastics pipes.

G2.1.8

STAINLESS STEEL PIPES

B5 4127: Light gauge stainless steel tubes, primarlly for water applications.
Specifies requirements for stainless steel tubes, sultable for cannection
by caplllary fittings, compression fittings, by inert gas welding or by

adheslve bonding. The stancard covers the size range from 6mm to
159mm outside dlameter.

No pipe joint faid in the ground shall be made using adhesives.

G2.2

For non-metallic materials, this requirement Is deemed to be met by
compliance with the appropriate British Standard, BS 6920: ‘Suitability
of non-metallic products for use in contact with water intended for
human consumption with regard to their effect on the quality of
waler ar European equivalent. Further advice on the equivalence of
foreign standards Is avallable from the Water Board.

Information on applicatlons can be found in lists of approved
praducts.

G2.3

Water fittings and materlals for water filtings complylng with
paragraph 2(1) of Schedule 2 should be tested by recognised approval
organizations and the results published in their lists of approved
products and materials.

G2.4

When water fittings or materlals are specified to a British Standard or
other document, the reference Is to the latest avallable edition of the
document referred to.

G2.5

The following factars should be considered when determining the
sultabliity of malerials and fittings which are, or will be, In contact
with the water supplied:

(@) Internal and external temperatures to which they will be subjected;
(b) the effect of Internal and external corrosion:
() compatibility of different materials.

(d) the effect of ageing, faligue, durabllity and other mechanical
factors; and,

(e) permeability.
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G2.6

Providing a sullable backflow prevention device Is Installed, sub-
paragraph 2(1) of Schedule 2 does not apply to water fittings
downstream of a terminal fitting supplying wholesome water, where
the recipient use does not need to be whalesome, for example:

(a) a hosepipe, used In connection with a clothes washing machine or
dishwasher, or for watering a garden, or washing a vehicle, where
the fitting to which the hoseplpe Is, or may be connected to, or
Incorporate, a sultable device to prevent backflow through the
hoseplpe; or,

(b) a flushing cistern; or,
(c) a feed clstern connected to a primary heating circuit; or,
(d) a closed circuit; or,

(®) an overflow or warning pipe.

Stopvalves, servicing valves and drain taps

G2.7

Draw-off taps, stopvalves, servicing valves and dralning taps should
be designed so that, where applicable, their seals and washers can be
readily renewed or replaced; do not Incorporate a loose washer plate;
be desighed and manufactured so that they may be easlly closed

to shut off the supply of water; and be capable of operating at the
appropriate water temperature and pressure.

G2.8

Stopvalves for use above ground or laid underground should be
screwdown or spherical types complylng to an appropriate Britlsh or
European Standard, or the Byelaws, and are sultable for the purpose.

Terminal fittings

G2.9

Taps and combination assemblies used In water supply Installations
should be appropriate for the residual pressure avallable and the flow
required at a particular appliance.

Low resistance taps and comblnation tap assemblles sultable for
minimum inlet pressures of 0.1 bar (0.01 MPa) should comply with
BS 5412 or BS 1010 where appropriate, and high resistance taps and
combination fittings suitable for minimum Inlet pressures of 0.5 bar
(0.05 MPa) with EN 200 and an appropriate materlals approval.

Low resistance draw-off taps conforming to BS 5412 and BS 1010
have been the standard taps used In Guernsey. They are sultable for
resldual pressures at the Inlet of 0.1 bar (1 metre head) to 10 bar (100
metres head) and are made of materials that satlsfy the requiremenls
of the Byelaws.

High resistance draw-off taps and combination fittings conforming

to EN 200 are suitable for residual pressures at the inlet of 0.5 bar (5
metres head) to 10 bar (100 metres head). As EN 200 does not contain
any reference to materlals It Is essentlal that the tap and fittings are
made of materlals that satlsfy the requirements of the Byelaws.

It should be noted that high resistance draw-off taps require a
minimum residual inlet pressure of 0.5 bar (5 metres head) and are
often unsuitable for use where the waler pressure is derived from
a storage cistern, particularly in a house, Unless the minimum inlet
pressures can be provided within the water system, an Insufficient
flow rate may be experienced.
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Joining of different types of materials

G211

Except for plastics plpes, new plpewark should not be connected to
existing lead or other plpework without approprlate protection being
provided agalnst galvanic corrosion.

Jointing materials and compounds

G212

Soft solder for capillary jointing of copper or copper alloy water
fitlings should consist of Tin/Copper, Alloy No. 23 or 24, or Tin/Sliver,
Alloy No. 28 or 29, complylng with EN 29453,

Except for non-domestic Installations and space heating systems, soft
solders contalning lead should not be used for joining pipes or other

fittings within a water supply Installation. The packaging of the solder
shall Indicate that the solder is of a low lead type.

Only the minimum amount of flux required to make a successful joint
shall be used and the residue removed by flushing,

G213

To protect the quallty of the water passing through an Installation it Is
essentlal that only flller metals specified In G2.13 are used.

Silver solder or silver brazing filler metals and copper-phosphorus
brazing filler metals for capiliary jointing of copper or copper alloy
plpes should conform to BS 1845, Table 2; Group AG (AG14 or AG20)
or Table 3: Group CP (CP1 o CP6), respectively.

G214

Soft solder should not be used for jointing stainless steel pipes. Sliver
solder or sllver brazing material for capillary jointing of stainless sleel
pipes should be cadmium free,

G2.15

Jointing compounds used for sealing screwed water fittings should
comply with BS 6956: Part 5. Other proprietary compounds and hemp
are not acceptable as they may promote microblal growth.

G2.16

Unsintered polytetrafluoroethylene (PTFE) tape for thread sealing
applications should comply with BS 6974 and the material should also
satisfy the requirements of BS G920; Part 1.

Only approved Jolnting materials are to be used for jointing screwed
pipes and fittings. Hemp or gaskin are not to be used for any types of
Joints In any circumstances,
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Schedule 2 Section 3
Paragraphs 3, 4,5 & 6

Requirements for Water Fittings

3. Every water fitting shall —

{a) be immune to or protected from corrosion by galvanic action or by any
other process which is likely to result in contamination or waste of
water; and

(b) be constructed of materlals of such strength and thickness as 1o resist
damage from any external load, vibration, stress or settlement,
pressure surges, or temperature fluctuation to which it Is likely to
be subjected.

4.  Every water fitting shall —

(a) be watertight;
(b) be so constructed and installed as lo
() prevent ingress by contaminants, and
(I} Inhiblt damage by freezing or any other cause;
(¢} be so installed as to minimise the risk of permeation by, or

deterioration from contact with, any substance which may cause
contamination; and

(d) be adequately supported.

5. No water fitting shall be Installed, connected or used which is likely to have a
detrimental effect on the quallty or pressure of water In a water main or other
plpe of the Water Board.

6. (1) No water fitting which Is deslgned to be operated or maintained, whether
manually or electronlcally, or which consists of a mechanical Joint shall be =
(a) embedded In any wall or solid floor;
(b) be Installed below ground;
(c) passed through or under any wall, footing or foundation.
(2} Any such fitting or mechanical backflow prevention device, not being a
terminal fitting, shall be —
(a) corrosion resistant to any material in direct contact;
(b) Installed to allow adequate thermal expansion and contraction;
(c) embedded such that any leakage would become readlly evident.
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General

G3.1

Water fittings should be adequate for the purpose and satisfy the
appropriate British Standard, or acceptable equivalent,

G3.2

Pipes of different metallic materlals are not to be connected unless
suitable precautions are taken to ensure that corroslon through
galvanic action cannot take place.

Lead pipe is prohibited for use in new installations and for
replacement in any part of an existing water supply Installation,
therefore where a defectlve length of lead plpe needs replacing
an alternative acceptable material should be used. Apart from the
harmful effects of lead pipes and fittings and some other materials
on the water passing through them, problems of corrosion due to
galvanic action can occur where pipes of different materlals are
directly connected together.

Galvanic actloh can cause severe corroslon of plpes and fittings and
can occur between plpes made of dissimilar materlals in two ways:

(a) Direct galvanic actlon takes place where two dissimllar metals are
In contact; and

(b) Indirect galvanic action occurs where dissolution of one metal
upstream of another causes accelerated corrosion of the
downstream materlal, the water acting as the electrolyte.

A simple explanation of what occurs when dissimilar metals are joined
or connected together [direct galvanic corrosion] is that an electric

cell is set up across the Joint, This is basically the same as a wet

cell battery excepl that in this case the water acts as the electrolyte
(l.e. a lliquid capable of carrving electriclty). The resultant current

flow, though minute, causes one metal to corrode, and eventually
perforation of the fitling occurs.

Indirect galvanic occurs when particles of one metal are taken Into
solution and the resultant solution attacks a pipe or fitling of a
different metal further along the pipework system. An example of thls
Is when the water, having passed through copper pipe to a galvanised
cistern, remains in the cistern for some time and an atlack on the
galvanising takes place; eventually perforation will occur,

Even though the use of an Intervening non-conductlve materlal will
prevent direct galvanic actlon at the point of two different metals, this
will not prevent the occurrence of indirect galvanic corrosion. The
relative positions of metals in the pipework system then becomes
maost Important. The obvious answer Is to use only one metal in the
system but as this Is often Impracticable, precautions can be taken by
using non-conductive plastics materials.

The Byelaws would normally be satisfled If the sequence of metals In
any water fitling (pipe, cistern, hot walter storage vessel, etc) In relation
to the normal direction of flow were shown below in Diagram 15.

Care should be taken in the use of metallic jointing methods which,
if manufactured of several different materials, should in general
conform with the above sequence,

Plastics plpes may be used In conjunction with any material.
Although copper pipe should not be used in the replacement of

a section of lead plpe, the use of one or two short copper liners

In repairs should not result in water picking up a significant
concentration of copper. Problems can arise In cases where copper
flow and return pipes are connected to galvanised hot water tanks
or to galvanised storage cisterns used in conjunction with copper
cylinders, Where pipe systems include pipes with high electrical
insulatlon value {for example, plastics plpes) It Is essentlal that all
lengths of metal plpes and other fittings are adequately electrlcally
bonded and earthed In accordance with relevant statutory
requirements.
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Galvanised
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DIRECTION OF
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Diagram 15, Correct sequence of metaks In relatlon to normal direction of flow

Uncoated Copper

Iran

G33

All water fittings Including supply pipes, distributing pipes and
discharge plpes connected to operational and safely devices in

cold and hot water systems should be capable of withstanding
temperatures to allow for malfunctions within the system and should
comply with the requirements of BS 6700: 1897,

BS 6700; 1997: Clause 1.4.1 requires that all water fittings are
capable of withstanding, without damage or deterioration, and at
the maximum working pressure, sustained temperatures of 40°C

for cold water Installations and 95°C for heated water installations
with occasional short-term excursions in excess of 100°C lo allow

for malfunctlons. It also requires discharge pipes connected to
temperature or expansion relief valves to be capable of withstanding
any continuous hot water or steam discharge at temperatures

up to 125°C,

G3.4

The suitability and thickness of copper hot waler storage vessels and
other apparatus should not be determined exclusively on the basis of
pressure conslderations. A greater thickness of the walls of the vessel,
logether with the need or otherwise of protector rods or internal
coating, should take into consideration the type of water supplied in
the area and Its possible effect In combination with other factors.

In some circumstances cathodic protection can give protection against
galvanic actlon, but In some instances It may have a deleterlous effect;
where this method |s proposed It s suggested that expert advice be
sought. This involves using sacrificial anodes which are fitted inside
cisterns, cylinders or tanks and on pipelines 5o the anode will corrode
instead of the fitting it protects until 2 protective coating is formed on
the latter. Fittings made from gaivanised steel are frequently protected
In this way.

The sacrificial anodes are usually made from magnesium alloy and
are fixed to the fittings to be protected so that they are immersed in
the water. When used In copper storage vessels anodes are usually
made of aluminium rod. Guildance, relating to the geographical area
concerned, should be sought from the Water Board. See Dlagram T6.

TANK
PROTECTION

BELOW GROUND
PIPE PROTECTION

Sacrificial anode saerificlal anode

Metal pipe

Diagram 16. Examples of providing cathodic prolection against galvanic corrosion by
using sacrificial anades




Water tightness of fittings and prevention of
ingress by contaminants

G4.1

Water fittings are to be watertight, sultable for the default pressures
and temperatures likely lo be encountered within the Installation.

Water fittings should be checked before installation to ensure that
they are sultable for the default pressures and temperatures likely 1o
be encountered during use. They should be approved by an accepted
test-house. Fittings that are not so approved may not be able (o salisfy
the requirements for pressure and temperature,

Water fittings should be constructed so that the entry of contaminants,
such as chemicals, vermin, Insecls or others, Is prevented. The most
vulnerable fittings are those incorporaling air gaps, that Is, where the
water ltself Is open to the atmosphere, such as water In clsterns and
reference to this Is glven in Schedule 2: Section Cold Water Services:
Paragraph 15.

Protection against freezing

G4.2

All cold and hot water pipes and fittings, Including those used in
space heating systems, located within or outside the building must
be protected, by an adequate thickness of Insulation, agalnst damage
by freezing.

Diagram 17, lluslration showing the relative thicknesses of insulation required for a
particular size of pipe for an amblent temperature of -3°C with water at +3°C

P T e ET—E———"

G4.3

If the frost protection provided is insufficient for exceptional freezing
conditions, or the premises are left unoccupied or without adequalte
heating, damage and leakage can often be avolded by shutting off
the water supply and draining the system befare the onset of freezing,

Water fittings should be provided with facllities for Isolating and
draining. They should also be insulated agalnst frost as ‘normal
conditions’ in accordance with the Table G4.11.

Ga.4

Where [ow temperatures persist insulation will only delay the onset
of freezing. Its efficlency |s dependant upon its thickness and thermal
conductivity In relatlon to the slze of pipe, the time of exposure, the
location and possibly the wind-chlll factor.

The common understanding that Insulatlon to prevent freezing of
water in pipes Is provided to 'keep the cold out’ Is Incarrect. Insulation
is provided to retain the ‘heat energy’ in the waler In the plpe. This Is
llustrated In Diagram 17 where it is apparent that for a glven thermal
conductlvity of Insulation material the smaller diameter of pipe
requlres a greater minlmum thickness of Insulation than is required
for a larger diameter plpe. In some cases therefore, and as illustrated
in the right hand column of Table G4.11, where there |s only a short
length of pipe, say in a roof space or the vertical pipe to a standpipe
or cattle trough, It may be acceptable to use a 22 mm dlameter plpe
Instead of a 15 mm pipe, thus reducing the insulation thickness
requlred from an ‘unacceptable’ 91 mm to an ‘acceplable’ 24mm.

G4.5

In exceptional circumstances where very low temperatures are
sustalned durlng both day and night, unless the system Is Isolated
and drained before the onset of freezing, additional measures may
be required to ensure that freezing of water fittings does not occur,
Other methods of preventing damage to water fitlings that may be
considered are the;

{a) provision of froststals to activate the heating system when the air
temperature drops to a pre-selected value; and,

{b) provision of strategically placed thermostatically controlied
shut-off and draining valves for isolating and dralning sections of
pipework.

G4.6

Thermal Insulating materials should be of the closed cell type

complying with BS 5422 and be installed in accordance with BS 5970,

Ga.7

Some of the types of insulation materlals relating to the thermal
conductivities shown in Table 4.11 are as follows:

Less than 0.020 W/{m.K)
0.020 to 0.025 W/(m.K)

Rigid phenoiic foam

Polisocyanurate foam and rigid
polyurethane foam

PVCfoam

Expanded polystyrene, extruded polystyrene,
cross-linked polyethylene foam, expanded
nitrile rubber and Improved palyethylene foam

0.025 t0 0.030 W/(m.K)
0.030 to 0.035 W/(m.K)

0.03510 0.040 W/(m.K)  Standard polyethylene foam, expanded

synthetic rubber and cellular glass,

£



&3 y Requirements for Water Fittings

G4.8
It is essential that:

(a) there is no gap in the Insulation at bends, valves, etc. as heat loss
due to these conditions could freeze local pockets of the plpe
system |n less than one hour; and,

(b) an external vapour barrler s provided and protected against
mechanical or other damage; and,

{0 where water plpes are localed directly below ceiling or roof vold
insulation;

{l) the full calculated thickness; or,

(i} a minimum thickness of 8mm, high emissivity surfaced, closed
cell insulation, whichever s the greater, Is Installed around the
water pipe to prevent condensation, saturation and
subsequent fallure of the celling insulation.

G4.9

Hot water fittings outside the thermal envelope, where water IS
likely to be static for a period, shauld be protected agalnst freezing.
The thickness of Insulation applled to hot water plpes for energy
conservation purposes is usually of insufficient thickness to protect
against low temperature conditions.

G4.10

Stop valves, servicing valves and drain taps should be labelled so
that the parts of the system which they control can be determined for
malntenance purposes; also for lsolatlon and dralning when bulldings
are unoccupled during cold weather.

Gan

For the purpose of protection against freezing of plpes two conditions
are assumed:

A - NORMAL CONDITIONS

In domestic accommodation, and in other types of premises where
applicable, where habitable rooms are normally heated for up to

12 hours each day; water fittings In unheated rooms need to be
protected against freezing, particularly overnight, even though they
are within the envelope of the healed accommodation. For example,
water fittings in cloakrooms, store rooms, utility rooms, in roof spaces
but located below the celling Insulation, etc.

The recommended commerclal thicknesses of insulation for minimum
and practical protection against freezing in the unheated parts of
normally occupied buildings when the heating is turned off in the
remalnder of the buliding, such as overnight, Is shown In Table G4.11.
Except where indicated otherwise, the insulation thicknesses shown
under the respective thermal conductivity values are considered
reasonable to provide a nominal minimum of 12 hours protection. An
absence of more than 24 hours is not considered normal occupation.

B - EXTREME CONDITIONS

Water fittings installed outside a building, or inside any bullding or
part of a bullding which is unheated, or only marginally heated for
less than 12 hours each day; or water fittings Inside a bullding but
located outslde the thermal envelope. For example, water fittings
located under suspended ground floors, above the level of ceiling
Insulation in a roof space, in @ communal staircase or corridor in flats,
domestic garages or other bulldings, or externally above ground level.

It Is recommended that for water fittings in these locations the
thickness of Insulation should be substantially Increased and the
advice of Insulatlon speclallsts or manufacturers be obtalned.
Guidance on design methods can be obtained from BS 5422,

It should be noted that the principal criterla used In BS 5422 (water
temperature, amblent temperature, time of exposure, percentage
Ice formatlon, thermal conductivity and thickness of insulation)
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TABLE G4.11: Recommended minimum commercial thicknesses of thermal
insulation for copper water pipes of minimum wall thickness complying with B5
EN 1057 in normal conditions of exposure

Thermal Conductivity of Insulation Material at 0°C In W/(m.K)

0.02 0.025 0.3 0.035 0.04
mm mm mm mm mm mm
15 20(20) 30(30) 25%45) 25°%(70) 32°(91)
22 15(9)  15(12) 19(15) 19(19) 25(24)
28 15(6) 15(8 13(10) 19(12) 22(19)
35 15@) 156 9(7) 4 (8) 13 (10)

4zandover 15(3) 15(5) 9(5) 9 (5) 9(8)

Notes

1 Except for 15mm pipes with thermal condudtivities of 0,030, 0.035 and 0.040 W/
(m.K), shown with a =, which are limited to 50% lce formation after 9, 8 and 7 hours
respectively, the above recommended commerclally available minimum thicknesses
al Insulation should limit lce formation to under 50% after 12 hours for the remainder
of the pipe slzes, when based on an alr temperalure of -6°C and a waler lemperature
af +7°C. The minimum calculaled Insulalion thicknesses for 12 hours prolection
undet the above conditions are shown In the appropriate locatlon In brackets.

2 Commerdial thicknesses of Insulation with the higher thermal conductivitles are
generally imited to a minimum of 9mm. Malerials with a lower harmal conductivity,
such as rigld phenallc foam, polisocyanurate foam and righd polyurethane foam are
Installed by speclalist firms and are usually limited Lo a minimum thickness of about
15mm.

3 Normal conditlons Lo frosl exposure are considered 1o be when waler fittings are
Installed Inslde buildings within the thermal envelope, bul within rooms or volds
which are nol healed for a minimum period of 12 hours each day for the whole of
ihe winter perlod. Examples could Include the following:

a. Unhealed cloakrooms, stare rooms, ulllity rooms, etc.
b. Below the celling Insulatlon In a roof space

Equivalent of Table 3.1 in DETR j_guh:lnnl:(: document

cannot represent all circumstances or permutations, so that where it
Is necessary to avold excessive Ice formation It would be prudent to
consult Insulatlon suppliers or manufacturers.

Water pipes that are located;

(a) above ground level external to bulldings or less than 750mm
depth of cover; or

(b) under suspended ground floors; or,

{9 in unheated communal staircases, corridors, garages or roof
spaces,

will need to be protected with a thickness of Insulatlon that Is no less
than that recommended in Table G4.11.

G4.12

Self-regulating trace heating conforming to BS 6351, in conjunction
with a nominal thickness of thermal Insulation, 15 an acceptable
method of protection agalnst freezing.

Geographical location, altitude and the wind chill factor can have a
direct bearing on the thickness and type of protection required to
reduce the likellhood of water freezing in plpes. From Table G4.11 and
Diagram 17 it can be seen that for extreme conditions the thickness
of Insulation required for smaller diameter pipes can be out of all
proportion to the diameter of the pipe and impractical to provide. In
such instances it can be economical to provide a form of trace heating
with an additional nominal thickness of Insulation.

G413

The thickness of insulation far the protection of cold water cisterns

in roof spaces and other exposed locations should be calculated In
accordance with BS EN 1057, Water fittings connecting to and from
cold water clsterns are partlcularly vulnerable and all insulation should
be closely sealed, except for the air venl to the cistern.



Plastics and permeable materlals

G4.14

Water flttings should be Installed to minimize any risk of
contamination by permeation of fluids through the material or
materlals used.

G4.15

water fittings that are made of a materlal which Is susceptible

to permeation by any fluid that causes, or Is likely to cause,
contamlination of water passing through the fitting, should not be
laid or Installed In such a location, in relation to other services or
contaminated ground, that permeation occurs.

Because plastics pipes may also be permeated by some fluids, such

as natural gas, care should be taken regarding the circumstances in
which they are used, Diagram 18 shows a recommendation by the
National Joint Utllitles Group (NJUG) Report 6 for relative positions of
utility services In a service trench. It provides In effect a space of about
350mm belween gas and water services.

Protective measures will be required where the dimensions and
depths cannaot be achieved.
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Diagram 18. Relative positions of utliity services

G4.16

Water flttings made of plastics, or other materials which are likely
to be damaged by exposure to oil, petrol or any other contaminant,
should not be lald In contaminated ground, or should be protected.

Plpes of plastics must not be lald in ground subject to splilage

of hydracarbons such as oll, petrol or creosote which can cause
deterloration of the pipe and consequent contamination and waste of
water In addltlon to the case illustrated (Dlagram 19), taste problems
have also arlsen where plastics pipes have been [aid in close contact
with damp proofing materials.

Waler plpe musi not be of plastics Garage forecourl
unless protected from risk of

petial spillage

Seepage L'E - —I
af fuel =
- ]
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Diagram 18 Damage to plastics plpework by permeation

Fixing of water fittings

G417

Water fittings should be adequately protected against damage from
any cause, including the environment through which they pass,

G4.18

Water fittings should be adequately supported, the spacing for support
being dependent on the materlal of the plpes. Allowance should

be made lo accommodate any reasonable foreseeable movement,
including thermal movement, In accordance with clause 3.1.7 of BS
6700: 1997,

Schedule 2: Paragraph 4(d) requires water fittings to be adequately
supported and It Is recommended that spacings for fixing Internally
located plplng should be In accordance with Table G4.18.

Fiping that is to be insulated shall be secured on clips or brackets that
allow sufficient space between the plpe and supporting wall surface to

TABLE G4.18 Maximum spacing of fixing brackets for internal piping

Type of Piping Nominal Spacingon  Spacing on
Dig. ofplpe  Horizontal Run  Vertical Run

mm m m

Copper complying with R250 15 1.2 1.8
(Half hard) and R290 (Hard) of %ﬁ 1-3 %-ﬁ
BS EN1057: 1996 and stainless 35 24 30
steel complying with BS 4127: 42 24 3.0
Part 2:1972 54 2.7 3.0
67 3.0 3.6
76 3.0 3.6
108 3.0 3.6
133 3.0 3.6
159 EXi 4.2

Copper  Steel

Copper complying with R220 15 15 1.8 24
(Annealed) of BS EN 1057: 2 20 24 3.0
1996 and steel complying gg %g %; gg
with BS 1387:1985 2 40 30 36
54 50 3.0 3.6
67 G5 3.0 36
75 80 3.6 4.5
108 100 3.9 45
Ductile iron complying with 75 27 2.7
BS5EN 545 100 27 27
150 36 3.6

Unplasticised PVC;,, 1/4 0.6 11
complying with ;ﬁ 3; ‘:2
BS5 3505:1986 1 0.8 16
1174 0.9 1.7
11/2 1.0 1.9
2 11 22
3 1.4 28

4 1.6 31
6 1.9 3.7
Black MDPE pipe complying with 25 0.6 1.2
BS 6730: 1986 (1998) 32 06 12
50 08 1.5
63 0.8 1.6
Chiorinated PVC-Ciy complying 12 to 25 0.5 1.0
with BS 7201: Parts 1 8 4 32 to 63 0.8 22
Polybutylene (PB} and cross- U; to 16 0.3 05
linked polyethylene (PE=X) 18 to 25 05 0.8
complying with BS 7291; 28 0.8 1.0
Parts 1,283 32 0.9 12
35 09 1.2

Notes

(1] Figures are for normal amblent temperatures below 20°C. For temperatures above
20°C the pipe manufacturer should be consulted.

[2] Based on water temperalure up to 80°C.
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; . Requirements for Water Fittings

which the pipe is fixed for the Insulation to be properly Installed.

Allowance should be made for expanslon and contraction of pipes
by forming expansion loops or Intraducing changes of direction in
pipe systems where there are long stralght runs and few bends and
offsets, depending on the type of plpe materials and joints used, This
is particularly important where temperature changes are considered
(e.g. hot water distribution plpewark) and where the pipe material
has a relatively large coefficlent of thermal expansion (e.g. plastics).
In Installations with limited stralght runs and many bends and offsets,
thermal movement Is accommodated automatically,

Pressure requirements
G5.1

All water fittings should be capable of withstanding an internal water
pressure of not less than 1.5 times the maximum operating pressure.

G5.2

In determining the maximum operating pressure to which the system
Is subjected, the increase in static pressure in the following Instances
should be taken into consideration:

(a) the supply pipe during night periods when there may be little
demand on the system; and,

{b) In any water supply Installation where pumps are installed.

While some waler fillings are classified for lower pressures only, many
of the pipes, joints, stopvalves, float operated valves, mechanical
backflow preveniers and other types of valves conforming to a British
or European Standard are sultable for operating pressures up to 10
bar and all are lested up to a test pressure of at least 15 bar,

In most mains reticulation systems operated by the Water Board,
pressure Increases during periods of very low demand, such as
during the night period. The amount of Increase In pressure will

vary, depending on the size of main, the numbers of consumers
supplied and the sophistication of the pumping and pressure control
system. The amount of Increase in pressure In @ walter main may be
ascertalned by the use of an automatic pressure recorder operaling
over a period. This pressure variation can also occur In pumped water
supply installations In bulldings where constant running pumps are
used. In most cases thls Increase In pressure [s nominal and can easlly
be absorbed within the margin of the test pressure,

Surge pressures
G5.3

The internal test pressure does not lake into consideration any
transient or surge pressures which may be generated within the
system and the designer or Installer should take the effect of any
surge Into conslderation In determining the test pressure applied to an
Installation.

G5.4

Transient pressure increases or surge (water hammer) may be
generated by the rapid closure of a valve; for example, float-operated
valves, spherlcal valves or disc valves. When Installed, attenuation
devices or water hammer arresters may reduce the effects of surge.

Except where water has been distributed under a high mains pressure,
the problem of surge in bullding water supply Installatlons s not
normally a significant problem. This [s partly due to appliances being
served with waler from storage cisterns, as distinct to being supplied
directly from the supply plipe, as has been the practice In a large
number of European countries for many years.

With the increasing use of appliances served directly from the supply
plpe, together with the use of draw-off taps incorporating ceramic
discs and the use of solenold operated valves in appliances such as
washing machines, both of which have a rapid rate of shut-off, an
increasing number of prablems of surge are arlsing.
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The Increase in pressure caused by surge takes place over a very short
period and can be many times the static pressure existing normally
within the pipe. As this pressure rise Is momentary, and Is dependent
on the time taken to stop the flow of water, It Is often Insufficlent to
damage the water fittings, but measures may need to be taken to
absorb the pressure rlse and reduce nolse. One method of keeping
surge within reasonable limits Is to Incarporate hydro-pneumatic
accumulators or surge arresters at suitable points within the system.

Pumps or boosters

G6e.1

Wiltten approval should be obtained from the Water Board before
any pump or booster Is connected to a supply pipe, unless the pump
or booster 15 Incapable of drawing mare than 12 litres per minule.

Where a pump draws water directly from a supply pipe or a walter
maln there Is a possibly of the pump attempling to draw more water
than the main can provide; In this situation the pressure in the main
may be reduced to zero and vacuum conditions arise, thus creating
conditions In which backflow may occur and could lead to a reduction
In the quallty of the water In the main.

While there Is unlikely to be little increased demand on a supply pipe
If a pump or booster Is connected ‘Indirectly’ to a supply pipe, that

is, connected from the outlet of a clstern supplled with water from

a supply plpe; under Byelaw 5(1) Table, sub-clause 4 (d), the written
consent of the Water Board is required before installation of a pump
or booster drawing more than 12 litres per minute, connected elther
directly or indirectly to a supply pipe. See Diagrams 20 and 21.

Pumpad supply pips ——=
Single check valva
in domestic sliuation
Supply plpe l .‘

Stop valvo Pump

Diagran 20. Pump connécted direcliy te a supply plpe

Float operalad valve

'_
=

Supply plpa

—IAI_‘
<}

L

Suivielng valve Pump

Waming/overlaw plpe

Stop valvo

Diagram 21, Pump connected Indirectly lo a supply pipe

The written consent of the undertakers will be deemed to have been
glven In the case of pumps Incapable of drawing more than 12 litres
per minute Installed in drink vending and dispensing machines,
domestic water softeners or pumped showers which In all other
respects fully comply with the Byelaws. In the case of pumped (power)
showers, the written consent of the Water Board is also required if the
shower Is of a type specified by the Water Board, irrespective of the
flow through the shower.

It should be noted that the requirement to notify the Water Board
where It Is proposed to Install a pump or booster of a discharge
capacity greater than 12 litres per minute does not apply to a pump



installed in a:

() hot water primary or secondary circulation circult; or,
(b) a drinking water or a cooling system circult,

where the pump Is installed to overcome friction within the circulation
pipe and does not contribute, or only marginally contributes, to the
flow capaclty of the pipe.

Pumped showers

G6.2

Showers, and other appliances, which are supplied with water through
a pump located elther upstream or downstream of the mixing valve,
and capable of delivering more than 12 litres/minute, may not be
supplled with water direct from a supply pipe unless written approval
has been abtalned from the Water Board. (See Byelaw 5).

G6.3

Irrespective of whether the water supply to a shower is pumped or the
shower Incorporates a pump, whether supplied with water from either
a supply pipe or a distributing pipe, and Is of a type specified by the
regulator, consent to install the shower should be obtalned from the
Water Board. (See Byelaw 5).

Care should be taken at the point of connection of a branch plpe
serving a pumped shower, or similar pumped appliance. For Instance,
negative pressures can be developed within the pipe system if the
draw-off is high and plpes are Insufficlently sized, thus increasing
velacities within the pipework upstream of the pump. This could
have an adverse effect on the functioning of backflow prevention
measures, depending on the types of backflow preventlon devices

or arrangements within the system. It Is essential therefore, that
plpework is properly sized and Inlets to pumps are taken from
Independent distributing pipes or comman vented distributing pipes.

Location of water fittings

G71

Unless they are located In an internal wall which Is not a solld wall, a
chase or duct which may be readlly exposed, or under a suspended

floor which may, if necessary, be readily removed and replaced, or to
which there is access, water fittings should not be:

(a) located In the cavity of a cavity wall; or,
(b} embedded In any wall o solid floor; or,
() installed below a suspended or solid floor at ground level.

Enclosure within chases and ducts can be permitted as long as leaks

would become apparent and the sectlon of pipe could be exposed by
the removal of covers or superficial surface finishes (tiles or screeded
finish, etc), or the pipe could be withdrawn for repalr,

The bedding of any pipe and assoclated pipe joints forming part of

a closed clrcult system of underfloor space heating in screed or In a
properly formed chase in a wall or solld floor which Is subsequently
plastered or screeded |5 generally acceptable If the pipe and joints can
be exposed for repair or replacement by removing the surface layers
of plaster or screed.

See Diagrams 22 to 28 for typical detalls of acceptable arrangements
In floors and Dlagrams 29 to 34 for locatlons in walls and behind
panels.

(Note: Any notching or holes made within floor or roof Jolsts should
be within the limits shown in Bullding Regulations).

Where pipes are located In a chase within a solld wall or floor,
adequate room for expansion and contraction should be Included
and only a minimum number of fittings should be within the chase
(see Diagrams 24 and 32). Pipes located in a chase within a solld floor
are generally only permissible for heating pipes and should not be

concreted in or the chase filled with screeding material (see Diagram
24). Always seek the advice of the local water supplier before locating
pipes in chases.

Where pipes are installed within a purpose made duct (see Diagram
23) the pipe should be capable of being withdrawn for inspection and
therefore no self anchoring fittings such as bends or branches can be
Incorporated unless the duct has a removable cover which will allow
the plpes to be inspected and replaced If necessary,

Where pipes are located beneath continuous chipboard floors (see
Diagram 25), provision for access to the plpework should be pravided
at the time of installations as to cut sections of the floor out at a later
date could result In damage to the pipework. The pipewark below a
chipboard floor or behind a plasterboard wall will also be susceptible
to damage from nalls or screws (see Diagrams 25, 29 and 33).

All pipes located in areas where subsequent Inspection will be difficult
or impracticable should be pressure tested before belng concealed.

Where the pipe Is installed within the internal wall, frost protection
measures may be required (see Diagrams 28, 29, 30, 32),
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G7.2

Pipes entering bulldings at the approved depth should be passed
through a duct and the ends of the duct sealed as shown In Diagrams
35, 36 and 37 to prevent the ingress of gas or vermin into the building.
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Concealed fittings

G73

A concealed pipe may be installed in a pipe sleeve or duct located
under or within a solid floor provided that the plpe can be readlly
removed and replaced.

Where single cold or hot water plpes are located within vertical pipe
sleeves, used as vertlcal pipe ducts, the pipes should be wrapped,
either continuously or at intervals to prevent movement of the pipe
within the pipe duct. Where both cold and hot water plpes are located
In this type of duct the pipes should be separately Insulated over thelr
full length.

Dezincification resistant materials

G74

Water fittings are to be resistant to corrosion and, where specified, to
dezinclfication.

Some waters can cause a form of corrosion whereby a meringue-

like product grows In or an certaln brass fittings; this is known as
dezincification. This process may not only choke the pipe or fitting but
ultimately cause leakages and fittings to become Inoperable,

G75

All concealed water flttings, except terminal fittings, (including those
buried underground), together with backflow prevention devices, are
required to be manufactured of gunmetal or other dezincification
resistant materials,

The only excluslons to this requirement are terminal fittings, for
example, draw-off taps and shower mixer fittings. Mechanical
backflow prevention devices and safety devices (e.g. temperature or
pressure rellef valves) are also to be manufactured of dezinclfication
resistant material.

G7.6

Dezinclflcation resistant fittings should be of DRA quallty, the depth of
dezincificatlon being not less than 200 microns In any direction. Each
fitting should be marked with the symbol CR or DRA and should be
tested in accordance with 150 6509,

Paragraph 7(3) of the Schedule relates to dezincification and will
narmally be satisfled if a water fitting, or any part made of copper
alloy contalning zine, Is made of gunmetal or of a brass reslstant to
dezinciflcation.

All gunmetals and certaln types of brasses are Immune and, sultable
brasses are now available for hot stamping which are also resistant
to dezincificatlon. Suitable fittings are marked with the CEN agreed
symbol DRA, that Is, dezincification resistant and grade A. The symbal
shown in Diagram 38 Is used for marking of dezinclflcation

resistant fittings,

(:IQ Diagram 38, Symbol for dezinclficatlon resistant materials.

Water fittings laid underground

G7.7

Wherever practicable and except for pipes laid under a buliding, the
vertical distance between the top of every water plpe Installed below
ground and the finished ground level should be;

(a) notless than 750mm; and,
(b) not more than 1,350mm.

Ground lavel

Not less than
750mm,

not more than
1350mm
unless in a duct

Diagram 39, Cover requirements for pipes laid underground.
e

G7.8

Where compliance with the minimum cover of 750mm Is
impracticable, and with the written approval of the Water Board, the
water fittings should be installed as deep as is practicable below the
finished ground level and be adequalely protected against damage
from freezing and from any other cause.

Ground level

Less than750mm

= : ++—— Load relieving slab exrendlﬂﬁ
not less than 250mm on elther
side of pipe tranch

Waterproof insulation protected

Obstruction against mechanical damage

Diagram 40 Pipes lald over an undergreund obstructlon

Ground .IWE;

Pipe can be laid
under if this distance
does not exceed 1350mm

Mot less than 750mm,
Mot more than 1350mm
unless ina duct

Dlagram 41, Fipes lald under an undergreund obstruction

The thickness of Insulation required for underground plpes lald

with less than the normal minimum required depth of cover and all
pipes above ground, should be determined for extreme conditions

In accordance with recommendatlons in Clause G4.11. The external
surface of the insulation should be watertight and be protected
against mechanical damage by a load relieving slab located abave the
insulated plpe as shown in Diagram 40.

The ideal method of supplylng water to a building below street
level (e.g. basement flat) is lllustrated in Diagram 42. Where this is
Impracticable and with the written approval of the Water Board, the
method llustrated in Diagram G7.8b may be used as an alternative,
with trace heating in addition to insulatlon If necessary.

a7
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Retaining
wall

GL 5=

750mm minimum

750mm
minimum

BLLBSS

750mm
minimum .

750mm minimum Pipe laid

in dusct

Diagram 42. Preferred method af supplying waler to a bullding below streel level,

Relaining
wall

al [

750mm minimum

| Basement Pipe in full
| = : Insulated duct
. . and lf necessary,

trace heated

Dlagram 43. Alternative method of supplylng water lo a bullding below street level.

750mm minimum cover
to service pipa lald In flelds
and below the bed of rivers

150mm thick concrete

Ends of ducl

pluggad with

waterproof 3

mambrang o

pravant the Ingress I

of ground watar Continuaus 75mm of 100mm duct
to allaw withdrawal of pipe

Dlagram 44. Suggested method of stream crossing of service plpes,

G79

Water fittings laid underground should be resistant to dezincification
and be Installed to accommodate any movement. Underground plpes
should be laid with even support and care should be taken that the
ground immed|ately surrounding the pipe is free of sharp stones.

G710

Water fittings Installed underground should not be jointed or
connected to any other water fitting by adhesives.

This guidance prevents any melal or other fittings which are jointed
by means of adhesives from being used below ground level or where
passing through a foundation, wall, footing, duct or any other place or
position to which access s difflcult.

38



Schedule 2

Section 4
Paragraphs 7, 8,9, 10, 11 & 12

Water System Design
and Installation

39



. 4 y Water System Design and Installation

40



Schedule 2 Section 4
Paragraphs 7, 8,9, 10, 11 & 12

Water System Design and Installation

10.

1.

12.

No water fitting shall be installed in such a position, or pass through such
surroundings, that it Is likely to cause contamination or damage to the material
of the fitting or the contamination of water supplied by the Water Board.

Any pipe supplying cold water for domestic purposes to any tap shall be so
Installed that, so far as is reasonably practicable, the water Is not warmed
above 25°C.

(1) Every supply pipe or distributing plpe providing water to separate premises
shall be fitted with a stopvalve conveniently located to enable the supply
to those premises to be shut off without shutting off the supply to any
ather premises.

(2) Where a supply pipe or distributing plpe provides water in common to lwo
or more premises, It shall be fitted with a stopvalve lo which each occupler
of thase premises has access.

Water supply systems shall be capable of being drained down and be
fitted with an adequate number of servicing valves and drain taps so as to
minimize the discharge of water when water fittings are maintained or
replaced. A sufficlent number of stopvalves shall be installed for Isolating
parts of the plpework.

(1) The water system shall be capable of withstanding an internal water
pressure not less than 1%z times the maximum pressure to which the
installation or relevant part is designed to be subjected in operation
(‘the test pressure’),

(2) This requirement shall be deemed to be satisfled —

(@) In the case of a water system that does not Include a pipe, where -

() the whole system Is subjected to the test pressure by pumplng, after
which the test continues for one hour without further pumpling;

(i) there Is no loss of pressure or visible leakage at the end of the test,

Every water system shall be tested, flushed and where necessary disinfected
before it is first used.
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General

G71

The following factors should be taken Into consideration In the design
of a water supply system:

{a) the estimated dally consumptlon and the maximum and average
flows required, together with the estimated peak flow; and,

(b

p=

the lacation of the avallable supply main and minimum and
maximum pressures avallable; and,

{c) the quality, quantity and pressure required at outlets and the

available pressures at varlous times during a typlcal day; and,
(d

(e

the cold water storage capacity required, if any; and,

the likelihood of ground subsidence due to mining activities or
any other reason If it will have a detrimental effect on the supply;
and,

U}
®

the likelihood of existing contaminatlon of the site; and,

translent or surge pressures that may arise during the operation of
the system.

Types of distribution systems

G7.2

Subject to specific requirements of the Water Board, water may be

supplled to appliances and draw-off points as follows:

(a) from a distributing plpe deriving its supply from a storage cistern;
or,

(b) directly from and under pressure from a supply plpe; or,

{c) a combinatlon of (a) and {b) subject to necessary precautions being
taken to prevent cross-connections and backflow; or,

(d) from a pumped supply or distributing pipe, where thls Is necessary
due to lack of pressure,

See Diagrams 45, 46 and 47 for examples of typical installations of
distribution methods used in houses,
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Diagram 45, System with cold waler draw-off polnt over kilchen sink laken from supply pipe
and all ether cold and hot waler supplies lo sanitary appllances suppiled with waler through
a cold waler cistern.
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Diagram 46. System with alf cold and hot water supplles la sanitary appllances taken directly
off the supply plpe.
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Dlagram 47. System with cold waler to sanitary appllances taken directly from a supply pipe
and hot water supplied through a cold waler cistern.
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Design flow rates and pipe sizing

G7.3

Generally, installations incorporating cold water systems and hot
water storage systems should be desighed and installed so that the
design flow rates given in Table G4.1, which |5 based on Table 3 of
B56700: 1996, will be avallable at each outlet, and any group of
outlets where the tolal demand does not exceed 18 litres/minute,
when only that outlet or group of outlets is discharging. When
simultaneous discharge occurs the rate of flow of water at any outlet
In use should not be less than the minimum rate shown.

TABLE G4.1 Recommended design flow rates of cold and hot water to
sanitary applionces

Quilel filting er appliance Rate of flow = liiressecond

Deslgn Min,

rote rate
WC cistern (to fill in 2 minutes) 0.13 0.05
WC pressure flushing valve (ON 20) 15 1.0
WC flushing trough (per WC served) 0.5 0.1
Urinal cistern (each position served) 0.004 0.002
Urinal Alushing valve 03 015
Washbasin (pillar or mixer taps) 015 01
Handbasin (plilar or mixer taps) Q1 0.07
Handbasin (spray or spray mixer taps) 0.05 0.03
Bidat 0.2 01
Bath (G 3/4) 0.3 0.2
Bath (G 1) - 0.6 0.4
Shower head 0.2 01
Kitchen sink (G 1/2) 0z 0.1
Kltchen sink (G 3/4) = 03 a2
Kltchen sink (G 1) 0.6 0.4
wWashing machine 02 015
Dish-washing machine 0.15 0.1
Noies
| Flow rates iequired for washing and dishewnzshing machines (or ollier Hisn siogle dweliings should be
abtalived fron Ui manufeciurer
2. Mixer fitthngs or combination top assemblies deliver ess ow (han two seporate taps: 11 15 suggested tinl

G & the above How reles may be suiflcient,

3. The rate of flow maquired (0 shower Dends will depeiid on the type Tited; the advice of he shower
anufacturer should be sought,

A Thu abave rates of flow 1o appllances are applicabln whars hot waler centmilsed siomge sysiems are
Inutnlie:d. Where hol water sysiems incororato imstonlianenus heaters or comblnaiion boliees the s of
flaw xhown In ihe Table may not be achisvablo and the system should be desigied secordingly.

G7.4

Where hot water systems are installed that Incorporate instantaneous
heaters or combinatlon boilers, the rates of flow shown in Table G4.1
may not be achlevable and the system should be deslgned accordingly.

Contamination of materials and water contained within them

G7.5

Water fittings should not be lald or Installed in, on, ar pass through
any contaminated environment; for example, foul soll, refuse or a

refuse chute, ashpit, sewer, draln, cesspool, manhole or Inspection
chamber,

G7.6

Storage clsterns holding water for domestic purposes and other water
fittings are not to be Installed in such positions that surface, ground
or foul water, or any other water thal is unwholesome, may enter the
clstern or fitting.

Distribution temperature of cold water

G8.1

So far as Is reasonably practical, the temperature of water withln cold
water pipes should not exceed 25°C and adequate measures should
be taken to ensure that this temperature is not exceeded.

It is important to avold those temperature ranges within a
water system which may promote the growth of leglonella. The
UK Health and Safety Executive’s publication H5(G)70 = The
contral of leglonellosis including legionalres’ disease’ — Includes
recommendations to prevent the proliferation of leglonella and
its recommendations should be followed,

It has been determined that water temperatures in the range of

20°C to 45°C favour the growth of leglonella; It Is uncommon to find
proliferation of growth below 20°C and It does not survive above
60°C. The presence of sediment, sludge, scale and organic material
can act as a source of nutrients for leglonella and the use of materials
In the system that can harbour or provide nutrlent for bacterla and
other organisms should be avoided. All non-metallic materlals should
satlsfy the requirements of BS 6920 or equivalent.

It Is recommended that cold and hot water supply systems operate at
the following temperatures:

(a) hot water to be stored at not less than 60°C: and,
(b) hot water to be distributed at not less than 50°C: and,
(c) cold water storage and distribution not to exceed 20°C,

Pipe work serving cold water taps should be as short and direct as
possible and any length of plpe serving single cold waler taps should
be Insulated to prevent heat gain from any adjacent hot water pipes
or other sources of heat. The relative positlons of cold water pipes

to hot water plpes should be such that the cold water pipes are not
warmed. Wherever possible horizontal cold and hot water plpes
should be fixed so that the hot water pipe is at a higher elevation
than the cold water plpe. See Diagram 50.

In the case of hot water distributing and primary and secondary
clrculating pipes, insulation should be provided to prevent heat loss,
leading to waste of waler through excessive draw-off, and in extreme
cases |t may be necessary to use trace heating to maintain sultable
water temperatures within hot water plpes serving small numbers of
appliances. Attentlon Is also drawn to Section 8: Table G8.1 which
shows maximum recommended lengths of uninsulated hot water plpes.

Manhole

braln ~

Diagram 49. Localion of underground plpes relevant to manholes

~— Hot water plps

Cold water pipe

Floor level

Diagram 50, Relative positions of horlizontal cold and lat water pipes.
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Operational fittings and accessibllity

G

Operatlonal fittings such as stopvalves, servicing valves, float-operated
valves or devices, drain taps, backflow prevenlion devices, pressure
reducing valves, strainers, some forms of safety devices, temporary
connections to heating systems and WC and urinal flushing devices
should be readlly accessible for operation and maintenance.

G9.2

Operational fittings may be located in a duct, access chamber or
cupboard provided with a hinged door or removable cover which |s
visible at all times. The door or cover should not be covered with any
decorative material, such as carpet, wall or floor tlling or wallpaper,
which requires removal to access the door or cover.

Stopvalves to premises

Go.3

Every supply and distributing plpe providing water to premises should
be fitted with a stopvalve at the boundary to control the supply to
those premises only.

I
|
b
I
= i Mormal pasition
L. ofinside supply
stapvilve
Property boundary
|I= |
Thermal | Exteinat stapvalve
Insulation
= [ -
1
| =
|
|
\
| &
| 15 Fermule
|
| Waler
I main
Supply plpe |_Communication pipe
Service plpe o

Diagram 51, Typical water service connection showing supply pipe and location of
stopvalves

Go4

Every supply and distributing pipe providing water In common to two
or more premises Is to be fitled with a stopvalve (whether inside or
outside premises) to which each occupler of the premises has access.

Diagram 52, Locatlon af
stopvalves In block of flats

with separate supply pipes
to each fiat,

L]

SViSee G1o.3

_nood

SV:See G103
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SV-See G1o.3
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Typical arrangements for the location of stopvalves are shown in
elevations of separately occupled blocks of flats in Diagrams 52, 53
and 54.

Diagram 53, Locolion of
stopvalves In Dlock of fials
supplied from a conmon
supply pipe.
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Altentlon is drawn to the need for the provision of whole site
backflow protection where two or more premises are served by a
common supply plpe. See Section 6: Clause (:14.24.

Location of stopvalves In buildings

Go.5

Stopvalves should, so far as reasonably practical, be installed inside
the premises above floor level, near where the supply plpe enters the
bullding and so Installed that closure of the stapvalve will prevent the
supply of water to all points of use.

Diagram 51 lllustrates the preferred locatlon of the Internal stopvalve
on an incoming supply pipe.

Provision of servicing valves

G101

Inlets to all float-operated valves, clsterns, clothes washing machines,
dishwashing machines, water heaters, water sofleners and other
similar appliances should be provided with a serviclng valve to
facllitate malntenance.



The provision of servicing valves also applies to any backflow
prevention devices where the backflow risk being prolecled against Is
greater than fluld category 3 (See Clause G14.7g).

The above requirement for a servicing valve downstream of a
backflow device cannot apply where the aperation of a valve
downstream of a backflow prevention device would cause
malfunction of the device, for example, where plpe Interrupters are
Installed (See Clause G14.7),

G10.2

Servicing valves should be fitted as close as Is reasanably practical
to float operated valves or other Inlet devices of an appllance and
should be readlly accessible,

G10.3
servicing valves may be of the screwdown or spherlcal type,

Provision of draining taps

G10.4

Sufficlent draining taps should be provided to facilitate the draining of
all supply and distributing pipes within the bullding.

The draining taps should be located in such positions that they can
be readlly accessed for operation and connection of a draln hose but
should not be located such that there Is any possibllity of becoming
submerged.

G10.5

Draining taps should be of the screwdown type conforming to
B5 2879 or, where located In a frost free location, of an approved
spherical type.

Care needs to be taken In the use of spherical pattern dralning taps.
Cases have been reported where these have been used In frost
susceptible locations and, after dralning, have been left in the closed
positlon; this has resulted in the tap belng damaged on subsequent
freezing temperatures. If these types of drain tap are used, it Is advisable
to leave the draln tap In the open position after dralning, always
remembering to close the taps before restoring the water supply.

G10.6

Dralning taps should not be buried or covered with soil, or installed so
that they are submerged, or likely to be submerged.

Care Is required in the locatlon of draining taps to avold
contamination and to eliminate backflow of contaminated water
during a dralnage operation. An example Is given in Dlagram 55
where a dralning tap Is situated in a sump which may be flooded. Test
points should also not be permitted in locations where they can be
submerged. This applles to test points in water meter chambers,

Pit may contaln
contaminated water

— |

Supply or — |

distributing =
plpe .

|
}

{
fe———— Drain tap

PROHIBITED

Stop valve

Diagram 55, Exampie of a stopvalve and draining tap in o prohiblted locatlon

Redundant fittings and dead legs

G10.7

Any draw-off fitting that Is permanently remaved from the installation
should have the branch plpe serving the fitting disconnected at its
source. This requirement Is to prevent contamination due to water in
any unused pipework becoming stagnant.

It is not acceptable to lay branch pipes which terminate with blank
ends to facllitate cannection of future appliances unless there Is a
physical break at the junction with the supply pipe.

A fitting or appllance may however, remain unconnected for a period
not exceeding 60 days to allow a reasonable amount of time for
installers to obtain replacements for broken or damaged fittings or
appliances. An example of the meaning of this guldance Is shown in
Diagram 56. Assuming that the house shown In the diagram has been
maodetnised and that the outside WC will no longer be required, It
would not be permissible to seal off the supply pipe at point B.

The discannection would have to be made at point A

Mause Dutside WC

Correc paint af disconnection
alter remaval of applinnce
{auch as gulside WE)

il "l

—

S )
pipe A

Dlagram 56 Sealing off redundant pipes.

Testing

G1ia

The whole Installation should be tested hydraulically on completion
by subjecting all supply and distributing pipes, fittings and connections
to appliances, to an Internal test pressure of 1.5 Umes the maximum
operaling pressure for the Installation or the relevant part.

Both underground and above ground systems of pipework should be
subjected to a final test after completion of the installation and after
all bullders work has been carrled out, It Is advantageous if burled
pipework, is tested on an Interim basis before belng backfilled. In all
cases, defects revealed as the resull of a test should be rectified and
retesting carried out untll the result is satisfactory.

G11.2

For systems that do not include any plastics plpes (that Is, rigid pipe
materials such as copper, stainless steel, etc), the requirement shall be
deemed to be satisfled If:

(a) the whole of the system |5 subjected internally to the test pressure
by pumping, after which the test continues without further
pumping;

(b) the pressure In the system does not drop below the test pressure
over the next one hour period and there is no visible leakage;

in accordance with Clause 3.1.12.3.3 of B5 6700:1997.
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G11.3

For systems that include any plastics plpes, the requirement shall be
deemed to be satisfled If, elther:

TESTA

(@) the whole of the system Is subjected internally to the test pressure
which Is maintained by pumping for 30 minutes, after which the
test continues without further pumping; and

{b) the pressure in the system is carefully reduced to one third of the
test pressure; and

() the pressure does not drop over the following 80 minutes and
there Is no visible leakage;

or in accordance with Clause 3.1.12.3.4 (Test procedure A) of
BS 6700:1997, or

TESTH

(a) the whole of the system |s subjected Internally to the test pressure
and Is malntalned by pumping for 30 minutes, after which
the pressure Is noted and the test is continued without further
pumping; and

(b) the pressure drop Is less than 0.6 bar after a further 30 minutes;
and

(c} the pressure drop Is less than 0.2 bar after the next 120 minutes
and there is no visible leakage;

or in accordance with Clause 3.1.12.3.4 (Test procedure B) of
BS 6700:1997.

i Pumping

pressure
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Diagram 57, Test A — Testing of pipe systemns that include plastics pipes
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Dlagram 58. Test 8 = Testing of pipe systems that Include plastics plpes
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Flushing

G121

Flushing of installations should be in accordance with Clause 31101
of BS 6700:1987

It Is essential that each length of pipe within the systemn |5 flushed to
remove any debris, including excess flux, that may have collected In
the pipework during installation.

Disinfection

Gi2.2

After testing and flushing, systems should be disinfected In the
followlng Instances:

{a) new Installatlons (except private dwellings occupled by a single
famlly); or,

(o) major extensions or alterations (except private dwellings occupled
by a single family); or,

(c) underground plpework (except locallsed repairs or insertion of
Junctions); or,

(d) where [t s suspected that contamination may have occurred,
e.g. fouling by sewage, drainage, animals or physical entry by site
personnel for interior inspection, painting or repairs, or;

(e) where a system has not been in regular use and not regularly
flushed.

when a comparatively small installation such as a single house is
considered, It Is normally sufficient for the system to be fully inspected
and flushed out. Each cistern should be carefully Inspected and any
deleterlous matter removed,

G123

Disinfection of installations should be In accordance with Clause
3.1.10.2 of BS 6700:1997.

Disinfection procedure

Where required under Clause G12.2 all pipework, both above and
below ground level, carrying waler for domestic purposes should be
disinfected as specified in this cause and the clauses below.

Disinfection of supply pipes, Including hot water supply plpes, within
premises should be carried out through a properly installed injection
point fixed Immediately on the downstream side of the stopvalve
located at the entry polnt to the premises.

Disinfection of distributing pipes may be carried out by introducing the
disinfecting fluid into the system from a storage cistern.

Disinfection procedure

The general procedure for disinfection of a system, whether chlorine
or any other approved disinfectant is used, Is as follows:

(1) Flush the system.

(2) Introduce a disinfecting agent Into the system to a specified
concentration.

{3) Leave the system for a ‘contact period’ of one hour, this perlad
commencing when the system is full of disinfecting fluid at the
specifled concentration.

(4} At the end of the contact perlod determine the concentration of
disinfection within the system.

(5) If the concentration is salisfactory, the system should be drained
immediately and thoroughly flushed out with drinking water.



(6) If the concentration at the end of the contact period is
unsatisfactory, the system should be drained of all disinfecting
fluid and the procedure, from 2 to 5 Incluslve, repeated until a
salisfactory result Is obtained.

(7) Flushing should continue until the free chlorine resldual of water
In the system Is at the level present in the water supplied by the
Water Board.

After flushing, a sample(s) for bacterlological analysis shall be taken,
and analysed, under the supervision of a microblologist, who shall also
determine the number and method of collection of samples. Provided
there Is no susplcion that the system has been fouled by sewage,
drainage or animals prior to disinfection, the installation may be put
into service before the result of the bacteriological analysis is known.

Where a bacteriological analysls of the samples Indicates that
adequate disinfection has not been achleved, the installation shall be
flushed, re-disinfected and further samples taken.

Water systems should not be used during any disinfectlon process
and any users normally in attendance during the period should be
warmned. Outlets from the system to appliances should be sultably
marked to this effect.

Disinfection using chlorine

Sodlum hypochlorite is often used for disinfection of water systems
where chlorine Is speclified as the disinfectant.

The domeslic water system should be filled with disinfection fluld with
a chlorine concentration of 50m/I (ppm), The contact period should be
one hour and the concentration of chlorine In the disinfection fluid at
the end of the contact perlod should nol be less then 30m/| (ppm) at
all draw-off points.

For disinfection of distributing pipes, the system should be filled with
water and the servicing valve on the supply to the cistern closed. The
capaclty of the clstern should be assessed and a calculated quantity
of sodium hypachlorite of known strength should be added to the
cistern to give a free resldual chlorine concentration of 50mg/1 (ppm)
In the water in the cistern. The chlorinated water should be drawn
around the system by successively opening each draw-off fitting,
working away from the cistern, and closing it when chlorinated
water at 40mg/| to 50mg/| is discharged, (as determined by using
colorimetric methods).

Where branches or junctions are inserted into existing plpelines or
where repalrs are carrled out, and disinfection is required, fittings
should be Immersed in a solution of sodlum hypochlorite contalning
200mg/l (ppm} of avallable chlorine.

Hlgh concentrations of chlorine can adversely affect new coatings
in cisterns and release chlorinated or other compounds into water if
the coating has not been thoroughly cured before disinfection takes
place. When a clstern has been coated It Is recommended that the
concentration of chlorine residual should not exceed 50mg/1 at

any time.

Disinfection using chemicals other than chlorine

Several different methods and chemicals are avallable for disinfection
of water Installations but only those materials listed in the current
Drinking Water Inspectorate’s List of Substances and Products
Approved under Regulation 25 of the Water Supply (Water Quality)
Regulations 1989 are acceptable for use within water installations.
Many of the methods and materials used for disinfection should only
be applied by specialist contraclors.

It Is essentlal that the manufacturer's recommendations are followed
in respect of concentrations of disinfecting fluids in order to avoid any
damage to materlals or coatings within the water system.

Disposal of disinfection fluid

In most cases, water and other fluids which have been used for
disinfecting a system may safely be discharged to a public sewer. In
some sltuations, however, particularly In rural areas, the discharge
may have an adverse effect upon sewerage treatment and the Water
Board should therefore be consulted If In doubt.
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Schedule 2 Section 5
Paragraph 13

Prevention of Cross Connection to
Unwholesome Water

13. (1) Any water fitting conveying -

{a) raln water, recycled water or any fluid other than water supplied by
the Walter Board; or

{b) any fluid that Is not wholesome water;

shall be clearly identified so as to be easlly distinguished from any
supply plpe or distributing pipe.

(2) No supply plpe, distributing pipe or pump delivery pipe drawing water
from a supply pipe or distributing plpe shall convey, or be connected so
that it can convey, any fluld falllng within subparagraph (1) unless a device
for preventing backflow Is installed in accordance with paragraph 14.
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@ Prevention of Cross Connection to Unwholesome Water

Colour coding of pipelines

G13.1

Plpes and cisterns conveying and holding water that is not wholesome
should be marked or colour coded In accordance with BS 1710

The requirement applies to all pipes that carry water that Is not
whaolesome, for example, water available solely for fire fighting
purposes; treated or untreated greywater Including rainwater;
non-potable; water distributed or used for industrlal or commercial
purposes, or water supplled from a source other than the Water
Board's mains.

The purpose of this requirement Is to prevent accldental cross-
connections that could lead to contamination of wholesome water
In supply pipes or distributing pipes. In all premises, where there are
plpes conveying unwholesome water, the pipes should be readily
Identlfiable. It Is necessary to clearly distinguish those parts of the
installation from other pipes carrying wholesome water. This Is a
matter not only of ‘water regulation’ concern but also a measure
contributing to health and safety,

The splrit of the Byelaws will be met If all plpes carrying water for
drinking and sanitary purposes are readily distingulshable from all
other pipes.

‘Readlly distingulshable’ for plpes means any method of idenlification
or marking. This includes colour pigmentation incorporated in plastics
pipes or colour painting of pipes and fittings or permanent marks or
labels or, above ground, markings speclfied In BS 1710: ‘ldentification
of plpelines and services', 5ee Diagrarm 58,

Plastics pipes lald underground and carrying wholesome water will
be regarded as acceptable and satisfying the spirit of the Regulation if
they are pigmented blue.

Identification colour cade

Basic J Basic

calaur

colour

wholesome Bres

Water
Suppllers' (
watar

Firefighting
water

Reclaimed
water

Diagram 59 Examples of BS 1710 colour identification codes
it i i o e e iR |

The colour identification should be placed at junctions; at both inlets
and outlets of valves; service appllances and, where plpes pass
through walls, at polnts on the plpe adjacent to both wall surfaces.
It is not intended that colour codings for pipes should be prominent
In any decorative scheme or should Interfere with colour schemes

In premises where decorative finishes are provided. A degree of
commonsense should prevail In these areas; for instance, the pipe
could be marked in an adjacent room or duct.
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1t should be noted that the Identification requirement of Schedule 2;
Paragraph 13(1) applies to all water fittings, which includes cisterns
and valves. It Is Important therefore that all fillings, particularly of
Indeterminate purpose, containing or controlling any fluld, including
wholesome water, should be legibly marked in accordance

with BS 1710,

Any pipe conveying rainwater, recycled water or ahy other water from
a source other than the Water Board Is not to be connected to any
plpe carrying wholesome water supplled by the Water Board unless

a sultable backflow prevention device or arrangement is installed In
accordance with the requirements of Schedule 2: Paragraph 14.

This requirement would be satlsfied If wholesome water (Fluld
category 1) was dellvered Into a clstern containing greywater (Fluid
category 5) provlding that the wholesome water was delivered Into
the clstern through a Type AA or AB air gap. 5ee Section 6: 5chedule 2:
Paragraph 14 for details of air gaps.

It should be noted that while water derived from a supply plpe is
considered 'wholesome water, the water derived from a ‘distributing
pipe’ may not be, depending on what quality of water |5 contained
in the cistern supplying the distributing pipe, and Is also dependent
on what the distributing pipe is serving. A distributing pipe from

a cistern containing wholesome water serving taps over sinks,
baths, washbasins and showers could be considered to be serving
wholesome water. A distributing plpe serving a hot water supply
storage vessel, or a hot water distributing pipe should not be
considered as dellvering wholesome water and should not have
connections made to It for drawing wholesome water,
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[N 6 . Fluid Categories
- i

TABLE G6.1A: Determination of fluid category 1

Fluld category 1:

Wholesome water supplied by a water undertaker and complying with the
requirements of regulations.

Example

Water supplied directly from a water undertaker's main.

TABLE G6.1B: Determination of fluld category 2

Fluld category 2:  Water in fluld category 1 whaose aesthetic quality Is Impaired owing to:
(@ a change in its temperature; or
{b) the presence of substances or organisms causing a change In Its taste, odour or
appearance, including water in a hot water distribution system.
Examples Mixing of hot and cold water supplles.

Domestlc softening plant (common salt regeneration).

Drink vending machines In which no ingredients or carbon dioxide are Injected Into
the supply or distributing Intet pipe.

Fire sprinkler systems (without anti-freeze),
Ice making machines.
Water cooled alr condltloning units (without additives).

TABLE G6,1C: Determination of fluid category 3

Fluld category 3:  Fluid which represents a slight health hazard because of the concentration of
substances of low toxicity, including any fluld which contalns:
(a) ethylene glycol, copper sulphate solutlon, or similar chemical additives; or
(b) sodlum hypochlorite (chioros and common disinfectants),

Examples Water in primary clrcults and heating systems (with or without additives) in a house,

Domestlc washbasins, baths and showers.

Domestic clothes and dishwashing machines,

Home dialysing machines.

Drink vending machines In which ingredlents or carbon dioxide are injected.
Commercial softening plant (common salt regeneration only).

Domestic hand held hoses with flow controlled spray or shui-off control,
Hand held fertlliser sprays for use In domestlc gardens.

Domestic or commercial irrigation systems, without insecticide or fertiliser additives,
and with fixed sprinkler heads not less than 150mm above ground level,

Note: The list of examples of applications shown for each flufd category is not exhaustive,
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TABLE G6.1D: Determination of fluid category 4

Fluld category 4:  Fluld which represents a significant health hazard due to the concentration of toxic
substances, including any fiuid which contains:
(a) chemlcal, carcinogenic substances or pesticides (including insecticides and
herbicides); or
(b) environmental organisms of potential health significance.

Examples
General Primary circuits and central heating systems In other than a house,
Fire sprinkier systems using anti-freeze soluilons.
House gardens Minl-irrigation systems without fertiliser or inseclicide application; such as pop-up
sprinklers or permeable hoses,
Foad pracessing Food preparation.
Dalries,
Bottle washing apparatus.
Catering Commercial dishwashing machines.

Bottle washing apparatus.
Refrigerating equipment,
Industrial & commercial
installations Dyeing equipment.
Industrial disinfection equipment.
Printing and photographic equipment.
Car washing and degreasing plants.
Commercial clothes washing plants.
Brewery and distillation plant.
Water treatment plant or softeners using other than salt.
Pressurised fire fighting systems.

TABLE G&.1E: Determination of fluid category 5

Fluid category 5:  Fluid representing a serious health hazard because of the concentration of pathogenic
organisms, radioactlve or very toxic substances, including any fluld which contains:

(a) faecal material or other human waste; or
(b} butchery or other animal waste; or
() pathogens from any other source.

Examples

General Industrial cisterns. Catering  Dishwashing machines in health
Non-domestic hose union taps. care premises.
Sinks, urinals, WC pans and bidets, Vegetable washing,
Permeable pipes in other than Industrial # commercial installations
g?&ﬁﬁ';ﬁ:{dﬁaﬁ ::f'r'?q.-ﬁﬁl;:\l’ or at Industrial ane chemical plant etc.
chemical additives. Mobile plant, tankers and gully
Grey water recycling systems g
' Labarataries.
Medical Any medical ar dental equipment
with submerged inleis. ﬁ;v;ﬁgagealment il SEEY
Latioratories, Drain cleaning plant.
Bedpan washers. Water storage for agricultural
Martuary and embalming purposes,
equipment, Waler storage for firefighting
Hospltal dialysing machines. purposes.
Commercial clothes washing plant  rommierer
In health care premises, cial zgrimuumll |
ommercla
Non-domestic sinks, baths, wash- or at grc:md 7£'§;tg?d?§r"m i
basins and other appliances. permeable pipes, with or without
Food processing  Butchery and meal trades. chemical additives.

Slaughterhouse equipment.
Vegetable washing.

Insecticide or fertiliser applications.
Commerclal hydroponic systems.
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Q 6 " Fluid Categories

Fluid Category 1 Fluid Category 4
The Water Board has a duty to supply water which complies with Fluld category 4 represents a significant health hazard and is not
the Water Quallty leglslation, compliance with which ensures a sultable for drinking or other domestics purposes.

wholesome water sultable for domestic or food production purposes

and this quallty of water Is classified as fluid category 1. Therefore, Carcinagenic substances” are those that may, on prolonged exposure,

¢

wherever praciicable, water for drinking purposes should be obtalned SHUDE CafieR
directly from a supply plpe, that |s, without any intervening storage ‘Environmental organisms’ refer to micro-organisms, bacterla, viruses
before use, and parasltes of significance for human health, which can occur or

survive in the general environment e.g. Leglonella or Cryptosporidium.
Fluid Category 2 Some typical general applications of fluld category 4 are:
Fluid Category 2 Is water which would be classed as fluid categoryl {a) water in primary clrcults and heating systems In other that a
except that It has undergone a change In tasle, odour, appearance or house, Irrespective of whether additives have been used or not;
temperature. These changes In water quality are aesthetic changes and

n health hazard.
anly and the water Is considered to present ho human he {b) water treatment or softeners using other than salt; and

Typlical applications of fluid category 2 water In domestic (¢ clothes and dishwashing machines for other than domestic use

situations are: (see Section 6: Clause G15.16); and

(a) water heated In a hot water secondary system; and (d) minkirtigation systems In house gardens without fertiliser or

(b) mixtures of fluld categories 1 and 2 water discharged from Insecticlde application such as pop-up sprinklers, permeable hoses
combination taps or showers; and or flxed or rotating sprinkler heads fixed less than 150mm above

(c) water that has been softened by a domestic common salt ground level,

regeneration process.

Note: Where a waler sofiener is installed, water used for mixing with powered milk for
Jfeeding beabies shoufd be drawn from an unsoftened waler supply. Persons on a sodium
restricted diet should follow their doctors’ instructions regarding the drinking of

Fluid Category 5

Fluld category 5 represents a serlous health hazard and Is the most

softened water, polluting category listed.

‘Pathogenic organisms’ are micro-organisms such as bacterla, viruses or
Fluid Category 3 parasites which are capable of causing llinesses, especlally In humans
Fluids In category 3 represent a slight health hazard and are not e.g. salmonella, vibrio cholera, campylobacter. They generally arise
suitable for drinking or other domestic purposes. In living creatures and may be released In to the enviranment, for

example, In faecal matter, animal wasles or body fluids.

Ical applications of a category 3 fluid are glven below:
vp PP i g Some typical general applications of a fluld category 5 risk are:

(a) sinks, urinals, WC pans and bidets in any location; and

(b) permeable pipes or hoses In other than domestic gardens, lald
below or at ground level, with or without chemical additives; and

(c) grey water recycling systems; and
{d) clothes and dishwashing machines In high risk premises (see

(@) In house or other single occupancy dwellings;

() water In primary clrcults and heating systems, whether
addltives to the system have been used or not; and

(i) water within washbasins, baths or shower trays; and
() clothes and dishwashing machines; and

(iv) home dialysing machines; and Section 6: clause G15.16).
(v} hand held garden hoses with flow controlled spray or The princlple distinction between fluid calegorles 4 and 5 is that the
shut-off control; and toxicity or concentrations of substances in category 4 fluids is such
(vi) hand held fertlliser sprays. that a prolonged period of exposure (days to weeks to months) Is
s generally necessary before serlous harm to health occurs. Category
B Inpremises otier B Single accupaney dwellings: 5 fluids are those which contain substances with higher toxicity or at
Where domestic fittings, such as washbasins, baths or showers grealer concentralion than category 4, resulting In them causing harm
are installed in premises other than single occupancy dwellings, to health after short exposures (e.g. a single or brief (minutes
that Is, commerclal, Industrial or other premises, these appllances to hours) exposure).

may still be regarding as fluid category 3, unless there is an
potential higher risk. Typical premises in which some, or all, of
these appliances may be regarded as justifying a higher fluid risk
category Include hospltals and other medical establishments.

(¢} House garden or commercial irrigation syslems, without
insecticide or fertiliser additives, and with fixed sprinkler heads not
less than 150mm above ground level.
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Schedule 2
Section 6.2

Backflow Prevention
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14. ()

(2

(3)

@

5)

Subject to the followIng provislons of this paragraph, every water
system shall contain an adequate device or devices for preventing
backflow of fluid from any appliance, fitting or process from
occurring.

Paragraph (1) does not apply to -
(a) a water heater where the expanded waler is permitied to
flow back Into a supply pipe, or

(b) a vented water storage vessel supplled from a storage cistern,

where the temperature of the water In the supply pipe or the
cistern does not exceed 25°C.

The device used to prevent backflow shall be approprlate to
the highest applicable fluid category to which the fitting is subject
downstream before the next such device.

Backflow prevention shall be provided on any supply pipe or
distributing plpe —

(a) where it Is necessary to prevent backflow between separately
accupled premises, or

(b) where the Water Board has glven notice for the purposes of
this Schedule that such prevention Is needed for the whole
or part of any premises.

A backflow prevention device is adequate for the purposes of

paragraph (1) if it is in accordance with a specification approved by
the Waler Board for the purposes of this Schedule,

58



Schedule 2
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Schedule 2 Section 6.3

Water Board's Specification for Backflow
Prevention Arrangements and Devices

514.1

General interpretation of terms relating to backflow prevention

‘An air gap® means a visible, unabstructed and complete physical air break
between the lowest level of water discharge and the level of polentially
contaminated fluld downstream (critical water level) within a cistern, vessel,
fitting or appliances, herein after called a receptacle, that;

{a) Is not less than 20mm or twice the internal dlameter of the Inlet pipe
whichever Is the greater; and

(b) from which water discharges at not more tan 150 from the vertical
centreline of the water stream.

‘Critical level’ means the physical or piezometric level of the fluid in any part
of the receptacte a minimum of two seconds after closing the water Inlet,
starting from maximum water level.

‘Maximum level’ means the highest physical or piezometric level of fluid
reached In any part of the receptacle when operated continuously under
fault conditlons.

‘Spillover level’ means the level at which the or fluld |n a receptacle will first
spill over the top edge of a receptacle If the inflow of water exceeds the
outlet through any outlet and any overflow pipe.

Tap gap” means the vertlcal distance between the lowest part of a tap
outlet and the spillover level of the appliance or receptacle over which the
tap discharges.

An ‘upstand’ means either one of two alternative arrangements of water
fittings to prevent backflow by backsiphonage:

Tvpe A upstand. An upward flowing supply or distributing pipe surmounted
by an anti-vacuum valve (Type DA), or an anti-vacuum valve combined
with a single check valve (Type DUK1), any part of the outlet of which is
located not less than 300mm above the splllover level of an appliance.

Type B upstand. A branch pipe serving an appliance, where the height of
any part of the branch connection to the vented distributing pipe Is not less
than 300mm:

(@) the spillover level of the appliance; or

(b) the highest possible discharge point served by the vented distributing
pipe, whichever is the highest,

A verifiable backflow prevention device’ means a device, consisting of one
or more backflow prevention elements, which can be tested In-sltu;
usually achieved by the provision of test ports Immediately upstream, and
between, the mechanical elements comprising the device,
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514.2 interpretations of backfiow prevention
arrangements as listed In Table 56.1

“Type AA — Alr gap with unrestricted dischorge” means a non-mechanical backflow
preventlon arrangement of water fittings where waler is discharged through an
air gap Into a receptacle which has at all times an unrestricted spillover
to the atmosphere,

“Type AB = Air gap with weir overflow’ means a non-mechanical backflow prevention
arrangement of water fittings complying with Type AA, except that the alr gap
Is the vertical distance from the lowest point of the discharge orlfice which
discharges into the receplacle, to the critical level of the rectangle welt overflow.

“Type AC = Air gap with vented submerged inlet and circulor overflow’ means a
non-mechanical backflow prevention arrangement of water fittings with vented,
but submerged, Inlet; the air gap being measured vertically downwards from the
lowest point of the alr Inlet to the critical level,

"Type AD — Alr gap with infector’ means a non-mechanical backflow prevention
arrangement of water flittings with a horizontal Injector and a physical alr gap of
20 millimetres or twice the inlet diameter, whichever is the greater,

‘Type AF — Air gap with circulor overflow’ means a non-mechanical backflow preventlon
arrangement of water fittings with an air gap measured downwards from the
lowest point of the discharge orlfice, the size of which Is determined by measure
or a vacuum test,

Type AG — Air gap arrangement with minimum size clrcufar overflow” means a
non-mechanical backfiow prevention arrangement of water fittings with an air
gap; together with an overflow, the slze of which Is determined by measure or a
vacuum test.

Type AUK1 — Alr gap with interposed cistern’ means a non-mechanical backflow
prevention arrangement conslsting of a clstern with Type AG overflow and an
air gap; the splllover level of the recelving vessel (WC pan or other receptacle)
being located not less than 300 millimetres below the overflow pipe and not
less than 15 millimetres below the lowest level
of the Iinterposed cistern.

“Tvpe AUK2 - Domestic tap gap® means the helght of air gap between the lowest part
of the outlet tap, combination fitting, shower head or other fitting discharging
over a domestic sanitary appliance or other receptacle, and the spillover level of
that appllance, where fiuid category 2 or 3 risk Is
present downstream.

Type AUK3 — Higher risk tap gap’ means the height of an air gap between the lowest
part of the outlet of a tap, combination fltting, shower head or other fitting
discharging over a domestic sanitary or other receptacle, and the splilaver level
of that appliance, where a fluld category 4 or 5 risk Is
present downstream,

“Tvpe DC — Pipe interrupter with permanent atmospheric vent’ means a
non-mechanical backflow preventlon device with a permanent unrestricted
air Inlet, the device being installed so that the flow of water is in a vertical
downward direction.
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Table 56.1: Schedule of non-mechanical backflow prevention arrangements and
the maximum permissible fluld category for which they are acceptable

Type Description of backflow preventlon arrongements and devices Sultahle for protection
__ ugalnst luid category
Back- Back-
pressre siphonage
AA Alr gap with unrestricted discharge above spillover level 5 5
AB Air gap with weir overflow 5 5
AC Alr gap with vented submerged |nlet 3 3
AD Alr gap with injeclor 5 5
AF Alr gap with circular overflow 4 4
AG Alr gap with minimum size circular overflow determined
). _._ Dy measure or vacuum test 3 El
AUK1 Alr gap with Interposed cistern (For example, a WC suite) 3 5

AUK2 Air gaps for taps and combination fitings (tap gaps) discharging
over domestic sanltary appllances, such as a washbasin, bidet,
bath or shower tray shall not be less than the following: X 3

Size of tap or combination fitting Vertical distance of hottom
of tap oullel above spill-over
level of recelving appliance

Not exceeding G'/2° 20mm
Exceeding G'/2° but not exceeding G3/4° 25mm
Exceeding G3/a° 70mm

AUK3 Alr gaps for taps or combination fittings (tap gaps) discharging
over any higher risk domestic sanitary appliances where a fluld
calegory 4 or 5 Is present, such as:

() any domestic or non-domestic sink or other appllance; or

(0) any appllances In premises where a higher level of protection
Is required, such as some appilances In hospitals or othier
health care premises,

shall be nat less than 20mm or twice the diameter of the inlet pipe

lo the filting, whichever is the greater. X

DC Pipe Interrl].ﬁler with permanent almospheric vent X 5

wm

Notes:

1 X Indicates that the backflow prevention arrangeinent or device is not applicable or not accoptable for protection against
hackpressure for any fluid calegory within water Insialiations in the UK

2 Arrangements incurpnrnlln% Type DC devices shall have no comrol valves on the outlet of the davice; thay shall be fitted nol less
than 300 mm above the splliover level of 8 WC pan, or 150 mm above the sparge pipe oullel of a urinal, and discharge verlically
downwards.

3 Overflows and warning pipes shall discharge through, or terminate with, an alr gap, the dimenslon of which should satisly a Type AA
air gap.

514.3 General Interpretations of backflow prevention
devices as listed in Table 56.2

‘Type BA — Verifiable backflow preventer with reduced pressure zone’ means a vetlflable
mechanical backflow preventlon device consisting of an arrangement of water
fittings with three pressure zones with differential obturators and that will operate
when potentlal backflow conditions obtaln or there Is a malfunction of the valve.

"Type CA - Non-verifiable disconnector with different pressure zones’ means a non-
veriflable mechanical backflow prevention device which provides disconnection
by venting the intermediate pressure zone of the device to the atmosphere when
the difference of pressure between the Intermediate zone and the upstream zone
Is not greater than 10% of the upstream pressiire,

"Tvpe DA = Anti-vacuum vaive {or vacuum breaker) means a mechanical backflow
prevention device with an alr inlet which is closed when water within the device is
at or above atmospheric pressure but which opens to admit alr If vacuum accurs
at the Inlet to the device,

‘Tvpe DB - Pipe Interrupter with almaspheric vent and moving element’ means a
mechanical backflow prevention device with an air inlet closed by a moving
element when the device is in normal use but which opens and admits air if the
water pressure upstream of the device falls to atmospheric pressure, the device
belng installed so that the flow of water is In a vertical, downward direction.
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‘Type DUKT — Anti-vacuum combined with a single check valve’ means a mechanical backflow
prevention device comprising an anti-vacuum valve with a single check valve located
upstream.

“Type EA — Veriflable single check valve’ means a verifiable mechanical backflow preventlon
device which will permit water to flow from upstream to downstream but not In the
reverse direction.

“Type EB — Non-verifiable single check valve’ means a non-verifiable mechanical backflow
prevention device which will permit water to flow from upstream to downstream but not
In the reverse direction.

“Type EC - Verifiable double check valve’ means a veriflable mechanical backflow prevention
device consisting of two verifiable single check valves In serles, which will permit water to
flow from upstream to downstream but not in the reverse direction.

Type ED - Non-verifiable double check valve’ means a non-verifiable mechanical backflow
prevention device consisting of two single check valves in series, which will permit water
to flow from upstream to downstream but not In the reverse direction.

“Type HA - Hose unlon backflow preventer’ means a mechanical prevention backflow device for
fitting to the outlet of a hose unlon tap and consisting of a single check valve with air
Inlets that open to atmosphere if a vacuum occurs at the Inlet to the device.

Type HC — Diverter with automatic return” means a mechanical backflow prevention device used
in bath/shower combination tap assemblles which automatically returns the bath outlet
open to atmosphere if a vacuum occurs at the inlet to the device.

“Type HUKT = Hose unlon tap incorporating a double check valve” means a hose union tap In which
a double check valve has been incorporated into either the inlet or outlet of the tap.

Type L — Pressurised air inlet valve’ means an antl-vacuum valve or vacuum breaker, simllar to
Type DA but suitable for conditions where the water pressure at the outlet of the device
under normal conditions of use is greater than atmospheric.

Type LB — Pressurised air inlet valve combined with a check valve downstream’ means a mechanical
backflow prevention device comprising a Type LA anti-vacuum valve and a single check
valve located downstream.

Table $6.2: Schedule of mechanical backflow prevention arrangements and the
maximum permissible fluid category for which they are acceptable

Type Description of backflow prevention arangements and devices Sultable for protection
agalnst luld category
Back- Back-
pressure siphonage

BA “Verlitable backflow prevanier with reduced pressure zone a a
cA Non-verlilable disconnector with difference belween pressure

Zones not greater than 10% 3 3
DA Anti-vacuum valve (or vacuum breaker) X 3
DB Pipe Interrupter with atmospherlc vent and moving element X 4
DUK1 Antl-vacuum valve combined with a single check valve 2 3
EA Verlflable single check valve — = 2 2
EB Non-verifiable single check valve, 2 2
EC Verifiable double check valve 3 3
ED Non-verlilable double check valve 3 3
HA Hose unlon backflow preventer. Only permitied for use on

exisling hose union taps in house Installations 2 3
HC Diverter with automatic return (normally integral with some

domestic appliance applications only) X 3
HUK1 Hose union tap which incorporates a double check valve.

Only permitted for replacement of exIsting hose unlon taps In

house installations 3 |
LA Pressurised alr Inlet valve X
LB Pressurised alr inlet valve combined with a check valve

downstream 2 3
Notes:

1 X Indicales thal ihe backflow prevention device |5 not acceptable for protection against backpressure for any fluld calegory within
water Instollations n the UK.

2 Armrangements Incorporaling a Type DB device shall have no control valves on the outlet of ihe device. The device shall be fitted not
less than 300mm above the spillover level o f an appliance and discharge vertically downwards.
3 Types DA and DUK1 shall have no conirol valves on the oullel of the device and be fitted on a 300 mm minlmum Type A upstand.

4 Rellef oullel ports from Types BA and CA backflow prevention devices shall terminate with an air gap, the dimenslan of which should
salisty 1 Type AA alr gap.
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Diagrams of backflow prevention arrangements

All air gaps except AUK2 to be 20mm or twice the Inlet bore dlameter

whichever Is the greater, See table $14.2 for AUK2 dimensions,

Diagram G0, Type AA air gap
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8L - l____:—'/:—.

Quilet *
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Airinlet
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5gV / K /’r r
Dlagram 62, Type AC alr gap -I r '

Outlet +

-y
Sgv E_ gzl
Diagram 63. Type AD alr gap

Alr gap

Qutlet *

Diagram &4, Type AF alr gap
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Y

Diagram 85. Type AG alr gap

An air gap arrangement that salisfies
the requirements of BS 6281: Part 2:
Specliicalion for Typa B air gaps

5gv / f

f

Diagram 66. Type AUKT air gap
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.
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Diagram &7. Type AUK2 lap gap [ *
\ Splllover level
Haot watar Cold water
supply supply
ann:fﬂ;al:‘lm Tap gap for sinks
7‘\ ofta of nppliances
\L P where a higher
[ - degree of
ol protection Is
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be Type AUK3
Diagram 68, Type AUK3 tap gap 3

Splltover lavel

hHol: water
supply

Sink whether
damesticor
non-damastic

Cold water
supply
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Water Board's Specification for
Backflow Prevention Arrangements and Devices

Diagrams of mechanical backflow prevention devices

Type BA
Flow_
L1
g ==
SgV 5 SgV

Diagram &9, Type BA device

Harmal dieetlon of flow

-

Diagram 71. Type BA device

Verifiable backflow preventer
with reduced pressure zone

This backflow protection device
is commonly known as an ‘RPZ
Valve Assembly’. A Type AA air
gap should be provided between
the rellef outlet port and the top
of the allied tundish.

Valve open

Diagram 70. Type BA device
In normal flow condition
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al backfloy
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Naon-verifiable disconnector

Flow with different pressure zones
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=5l::ﬁ= . provided between the rellef

outlet port and the top of the
1 allled tundish,

Diagram 72. Type CA device
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Diagram 73, Type CA
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A Vil e Diagram 74, Type CA device
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!!FIE DA
Dingram 76, Type DA device
—fitlacium . Hel i Antl-vacuum valve In normal flow
R i (or vacuum breaker)
. The device must be fited on a IR
B Type A upstand 50 that the outlet
—

Diagram 75, Type DA device

is not less than 300mm above the
free discharge polnt, or splllover
level of the appliance, and have
no valve, flow restrictor or tap on
Its outlet.
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Diagram 78. Type

DB pipe interrupter
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D element alr qap
t
:!p:llllplql ( )l___' aaa

" nstross
than 300mm
5L

minimum

Elastle
membrane
eloses all
alf vonts
during
narmal
TNaw

Plpe Interrupter with vent and
maving element

The device Is to be fitted with
the lowest point of the alr
aperture not less than 300mm
above the free discharge
palnt, or spillover level of the
appliance, and have no valve
or restriction on Its outlet,

Inlet

Tiastic
mambiane
closes off
© Inletin
negative
pietsure
el al
the Inist

— Alr enters
fuld pipe

Type DC

Diagram 81, Type DC
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Diagram 82. Type DC device
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atmospheric vent

Except for urinals, this device must
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In the case of urinals the device Is
to be fixed not less than 150mm
ahove the sparge outlet.
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Diagram 83. Type DC device

Diagram 79. Type DB device Dlagram B0, Type DB device in in normal flow condition in backflow condition
In normal condition backflow condition
Type DUK1 Type EA

_— Antl-vacuum valve

A e
Single — Not less than
check 300mm min,
valve
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Dlagram 84, Type DUKT device

Type EB

Anti-vacuum valve combined
with verifiable check valve

The device must be fitted on
a Type B upstand so that the
outlet of the device is not less
than 300mm above the free
discharge point, or splllover
level of the appliance, and
have no valve, flow restrictor
or tap on Its outlet,

e Non-verifiable single check valve

Diagram 88. Type EB device

-~ Veriflable double check valve

Diggram 89. Type EC device

Non-verifiable double check vaive

Diagram 90, Type ED device
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Diagram 88,
Type EA device
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Diagram 85. Type EA device
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Water Board’s Specification for
Backflow Prevention Arrangements and Devices

@

Type HA Type HUK1
Hose Hose unlon backflow preventer Hose Hose union tap incorporating
union tap - dnfon ti veriflable double check valve

Not to be used in new Installations.
Only permitted outside houses
for fitting to exlsting hose unlon

e

Type HA - Not to be used in new

Douhle check —
backflow o

preventer S
backflow preventlon device.

Diagram 91. Type HA device

Hormal dirctinn of llew

Hormal directinn of ilow

Alr entering hase gl on reduction
ol winter prossurs ol infel
1o backllgw device

Dlagram 92. Type HA device In
narmal flow condition

Diagram 93, Type HA device In
bacidlow condition

Type HC

Diverter with automatic return

(Integral with some domestic
appliance applications only)

Diagram 94 Type HC device

taps that do not incorporate any
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valva Integral
with hose

unian tap S

Diagram 95. Type HUK1 device

Type LA

Pressure type
air inlet valve

-

’ v

Diagram 96, Type LA device

Type LB

Pressure lype
air inlet valve

e

i

Single check valve

Diagrams 97. Type LB device

installations. Only permitted
outside houses for replacement
of existing hose unlon taps
that do not Incorporate any
backflow prevention device.

Pressurised air Inlet valve

Use Is limited to locations where
operatlonal waste |s acceptable,
eg. In gardens or similar.

Pressurised alr Inlet valve
combined with a check valve
downstream

Use Is limited to locations
where operational waste Is
acceplable, eg. in gardens or
similar,
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Schedule 2
Section 6.4

Guidance Clauses Relating to
Backflow Prevention
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.6 y Backflow Prevention

General

G144

Except where expanded water from hot water systems or
instantaneous water heaters is permitted to flow back Into a supply or
distributing pipe, every water fitiing through which water is supplied
for domestic purposes should be Installed In such a manner that no
backflow of fluld from any appliance, fitting or process can take place.

Schedule 2: Paragraph 14(1), generally, prohibits any backflow of fluid
from appllances Into the water system. However, Paragraph 14(2}
permils expanded water from hot water heaters or storage vessels to
flow back Into a supply plpe or clstern providing that the temperature
of the water In the supply pipe or cistern does not exceed 25°C.

This temperature limitation Is of particularly Importance in any cistern
or local pipe that servas a tap where waler for drinking may be
obtalned, as under the Water Quallty Regulations a water temperature
of 25°C must not be exceeded. While a temperature of 25°C |5 quoted
In Paragraph 14(2} It Is preferable thal this temperature be limited to
20°C for the reasons glven In Section 4: Clause GB.1.

Three cases need to be considered:

(a) An instantaneous heater or combination boiler without thermal
storage less than 15 litres capacity.

In this case the volume of water In the heater is generally small
and any backflow due to expansion can be ignored,

(b

An unvented hot water storage system supplied from a supply
pipe or combination boller with storage and having the thermal
storage supplled with water from a supply pipe.

In theory, the expansion of water when heating up the entire
contents of the storage vessel from cold could be considerable.
In practlce, much of the initial expansion of water takes place in
the upper part of the storage vessel, the cooler water at the lower
part of the vessel passing into the supply plpe and conttlbuting
only marginally to the temperature of water In the supply plpe.
Practical tests have been undertaken and In many cases no
perceptible Increase In water temperature has been detected at
a point In the supply pipe three metres upstream of the storage
vessel; this finding may only be taken as a guideline and It Is the
responsibility of the Installer to ensure that the temperature of
water at any water taps upstream of the storage vessel does not
exceed 25°C when the hot water system Is operating normally.

(¢} A vented or unvented hot water storage system supplied from a
distributing pipe.

This is similar to ‘b’ except that [t Is essentlal that the temperature
of the water In the starage clstern supplying the system Is not
raised to a temperature in excess of 25°C, wherever practicable.

G14.2

Avoldance of backflow should be achieved by good system design
and the provision of suitable backflow prevention arrangements and
devices, the type of which depends on the fluld category to which the
wholesome water is discharged. A description of fluid risk categories
is shown in Schedule 1 of the Byelaws and some suggested examples
relating to the fluld categorles are shown In Schedule 1: Tables G6.1a
to Gé.le

G143

The type of backflow protection for a given situalion is related Lo the
fluld risk categories downstream of the backflow prevention device,
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G144

Schedules of backflow prevention arrangements and backflow
preventlon devices, and the maximum permissible fluld risk category
for which they are acceptable, are shown In Tables 5141, 514.2

and 514.3. Details of the arrangements and devices are shown In
Diagrams 60 to 87

TYPE OF DEVICE
The nomenclature for devices is as follows;

The first letter denotes the ‘family': For example; air gap (A), plpe
Interrupter (D) or check valve (E). This together with the second letter
denoles the type’: for example; air gap with Injector (AD) o, plpe
interrupter with permanent atmospherlc vent (DC) or verifiable single
check valve (EA).

Suitability for protection against fluld category

This column In Tables $14.2 and 514.3 lists the fluid category for
which the device or arrangement is acceptable for backflow protection
of the wholesome water upstream of the device. Both arrangements
are listed under two categorles:

(a) Backpressure = This Is the sltuation where the pressure within a
system is greater than atmospheric pressure and the upstream
pressure is less than the downstream pressure at any polnt and at
the same elevatlon, thus causing backflow to occur.

Typlcal backflow prevention devices or arrangements for use
against backpressure are those where the outlet control valve,

or tap, are located downstream of the backflow device, such as
devices of the B, C, E and L famllles. For example RPZ valves,
non-veriflable disconnectors check valves and pressurised air inlet
valves.

b

-

Backsiphonage — This Is the situation where the downstream
end of a pipe or device |s subjected to atmospherlc pressure only
and the pressure upstream is less than atmospheric at the same
elevation.

Typlcal backflow preventlon devices or arrangements for use
agalnst backslphonage are those where the control valve is
located prior to the device, such as devices of the A, D or H
families. For example, an air gap or tap gap, a pipe interrupter ar
antl-vacuum valve.

Depending on the type of device, some are suitable for both
backpressure and backsiphonage, but may not be suitable for the
same fluld category.

G14.5

Wherever practicable, systems should be protected agalnst backflow
without the necessity to rely on mechanical backflow protection
devices; this can often be achleved by point of use protection such
as a ‘tap gap’ above the splllover level of an appliance. Minimum tap
gaps for different sizes of taps and applications are shown in Table
514.1.

Non-mechanical backflow prevention arrangements principally
involve the use of an alr gap elther with or without a clstern.
Descriptions and lllustrations of these devices are given in Sections
$14.2 and Table §14.2 and are illustrated in Diagrams 60 to 69,



Section 514.1 of the Water Board specification shows the
requirements for the dimenslon of an air gap to be ‘not less than
20mm or twice the internal diameter of the Inlet pipe whichever is the
greater’, It should be noted that for this purpose, the ‘diameter of the
Inlet pipe’ is to be taken as the largest internal diameter of:

(a) the branch inlet pipe within one metre of the alr gap; or

(b) the Internal diameter of the Inlet to the tap or alr gap, whichever is
the greater.

G14.6

In cistern fed systems secondary backflow prevention can often be
achleved for appllances by the use of permanently vented distributing
pipes. See Diagram 127,

This method of secondary backflow protection may be sultable In
separate, two storey premises.

G14.7

Mechanical backflow protection devices which, depending on the
type of device, may be suitable for protection against backpressure or
backsiphonage, or both, should be Installed so that:

(a) they are readlly accessible for inspectlon, operational maintenance
and renewal; and,

{b) except for Types HA and HUK]1, backflow prevention devices for
protection agalnst fluid categories 2 and 3, they should not be
located outside premises; and,

(c) they are not buried In the ground; and,

{d) vented or verifiable devices, or devices with relief outlets, are
not Installed |n chambers below ground level or where liable to
flooding; and,

line strainers are provided Immediately upstream of all backflow
prevention devices required for fluld category 4. Where stralners
are provided, servicing valves are to be fitted upstream of the line
stralner and Immediately downstream of the backflow prevention
device; and,

() the lowest polnt of the rellef outlet from any reduced pressure
Zohe valve assembly or simllar device should terminate with
a Type AA alr gap located not be less than 300mm abave the
ground or floor level,

(e

Note: For informatlon en the installation and malntenance of reduced
pressure zone devices (RPZ valve assemblies) see Installation and Guidance
Note No. 9-03-02 published by the Water Requlations Advisory Scheme,

Backflow protection devices and arrangements should be readlly
accessible at all times for operation, malntenance and renewal, see
Sectlon 4: Clauses G9.1 and 2.

Some backflow devices, such as double check valves, are very
susceptible to damage by freezing and should not normally be located
outslde bulldings; an exception Is made in the case of existing hose
union taps where a hose pipe Is (o be used In the circumstances
described In clause G14.21.

For both the above reasons it Is not acceptable for backflow
protection devices to be buried In the ground.

It Is not acceptable for backflow preventlon devices or arrangements
that are verlfiable, vented, or those with operatlonal rellef ports, to be
located In chambers below ground level or where there Is any chance
of flooding occurring, In all cases these devices should be located so
that any vent, port or operational outlet from the device should be at
least 300mm above any flood level. Where line strainers are pravided
there should be adequate space around them so that cleaning can be
carrled out effectively.

It should be noted that while clause G14.7e requires the provision

of servicing valves downstream of backflow prevention devices for
fluld category 4 risks, control valves or servicing valves should not
be provided downstream of pipe interrupters as this could cause a

malfunction and discharge of water from the air inlet porls of the
interrupter. See also Clause G10.1.

Appliances incorporating, or supplied with water
through, pumps

G14.8

Where pumped showers, or other appliances supplled through
or Incorporating pumps, are installed, care should be taken In
pasitioning branches from distributing pipes.

Pipework installations should be designed to provide the calculated
simultaneous demands of the system; however, due allowance should
also be made for those devices where a full demand is required at all
times, This Is particularly relevant In distribution plpes systems where
branches serve pumped showers or other appllances. No pumped
showers, or other appliances incorporating a pump, should draw
water from any supply or distributing pipe which serves an appllance
categarized as fluld risk 4 or 5, for example, a pipe serving a bidet
with an ascending spray and/or a flexible hose and spray/jet.

G14.9

Bldets with flexible hose and spray handset fittings and/or water inlets
below the splllover level of the appliance, are a fluld Category 5 risk
and should not be supplled with water directly from a supply pipe.

Appliances, taps, comblnation tap assemblies and mixing valves to
which hoses serving sprays or Jets are attached, are a serious backflow
risk and the degree of backflow protection required is determined on
the basls of the fluid calegory in an appllance or receptacle in which
the end of the spray or jet could be immersed. The ‘zone of backflow
risk’ for any appllance which is served by a spray or Jet attached to a
flexible hose Is the area covered in a vertical and horlzontal plane by
the spray or jet with a radius subtended by the length of the hose,
This applies to all types of appliances to which a spray |s attached, See
Diagram 99 which illustrates the principle involved.

Flexible hose Zone af backMow ris)
and spray H““m e — — ‘/ ek
e R v
Fg ™
y 5
Cnmbina?l n tap
assambly *h hose

and spray
f-:u/ !
\

1 No backflow risk
-':"_-h-b-u,_ipmm{'r level
TRy

from WC or bidet
In this positian

| s o : ,‘
= 1
Washbasin ]
(fluld category 3) / 0‘.':;;'39

,/ ‘
- 27 FL =k

Diagram 88, Hustration of the princlple of a zone of backflow risk.

Heat water
supply

Cold water
k—— supply

Backllow risk
from WC or bidet
(Fluld category 5)

Bidets, including WCs adapted as bidets, Incorporating an ascending
spray inlet or utlllsing a flexible hose or an arrangement with a spray
or Jet, are a fluid category 5 risk In that the ascending spray inlet
could be contaminated with utlne or other matter and the spray or
Jet handset could be deposlted in the bidet or WC. Bldets of this type
must not be supplied with water from a cold or hot water supply pipe
or common distrlbuting pipe. The zone of backflow risk Is shown and
the highest part of the zone must be not less than 15mm below any
clstern serving the bidet (see Diagram 100).
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.6 , Backflow Prevention
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Diagram 100, Mustration of zone of backfiow risk for a bidet with hose and spray.
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G14.10
Bldets of this type may:

(a) be supplied with cold and/or hot water through Type AA, AB or
AD backflow prevention afrangements serving the bidet anly; or

(b

Be supplled with cold water from an independent distribufing pipe
serving the bidet only, (see Dlagram 107); or a commaon distributing
plpe serving the bidet and which may also serve a WC or urlnal
flushing cistern anly; or

() be supplied with hot water from a water heater, which is supplied
from an Independent distributing pipe thal serves the bidet anly,

{see Diagrarm 101); or
(d

where the bidet |s at a lower elevation than any other outlets or
appllances, be supplied with water from a common cald and/or
hot water vented distributing plpe providing that:

(I} the elevation of the spillover level of the bidet, if there is no
flexible hose; or :

{l) the elevation of the spray outlet, with the hose extended
vertically above the spillover level of the bidet;

whichever Is the highest, is not less than 30mm below the point of
connectlon of the branch distributing plpe serving the bldet, to the
point of connection of other outlets or appliances served by the main
distributing pipe.

One method of supplying water to an ascending spray and/or hose
and spray bidet Is described In Clause G14.10a and the principle Is
lllustrated in Dlagram 102 but the method described in the formal
guidance is difficult to operate effectively. The backflow prevention
device on alr gap should be located at least 300mm above the fully
extended hose and spray, or zone of backflow risk, and this height
may need to be Increased to pravide sufficlent water pressure, to
overcome frictlon loss In the plpes and fittings, In order to operate the
ascending spray and hose spray effectively. This method of supply
blended water to a bidet involves complicated control methads as the
control of water to the bidet itself has to be linked with the control of
water flow, and temperatures, to the alr gap, blended water cistern or
backflow preventlon device.
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Diagram 101. Amethod of supplying cold and hat water to a bidet with ascending spray Inlet.

Type AA, AB, AD or AUK1 air gap
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N Lo - and hot water
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Diagram 102, A method of supplying cold and hot water to o bidet with hose and spray
{see Clawse G14.10 for praclicabliity).

A method of supplying cold and hot water to this type of bldet Is also
described in Clauses G14.10b and ¢, and is illustrated In Diagram

101. In the latter case the cold waler supply to the bidet is taken
from an independent distributing pipe, which may also supply a

WC or urinal flushing clstern. The hot water supply is derived from
an Instantaneous type water heater which Is also supplied from an
Independent distributing plpe. The top of the zone of backflow rlsk
(In Diagram 101 this will be the spillover level of the bidet) should be
at least 15mm below the base of the cistern in accordance with the
requirements for a Type AUKI alr gap.

The method of supplying water to this type of bidet, where the bidet
is located at a lower elevation than any other outlets or appliances, Is
described In G14.10d and Is illustraled for a bidet with an ascending
spray only in Diagram 103



The bidet must be located below
the spillover level of the lowest
sanitary fitting and belaw any
hot watar storage vessel or
ancillary pipework

Cold water
storaga clstern
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than
300mm
Washbasin
Bidet with
?{5 “ g | Bidet ascending
L mustbe | spray only
\ j at lower

el ¢ & |7
Mixing \ )

valve

Diagram 103. A method of supplying cold and hot water to a bidet where the bidet is at
lowest level.

G411

Bidels in domestic locatlons with taps or mixers located above the
spillover level of the appliance, and not Incorporating an ascending
spray Inlet below spillover level or spray and flexible hose, may

be served from elther a supply pipe or a distributing plpe provided
that the water outlets discharge with Type AUK2 air gap above the
spillover level of the appliance (see Table 514.2),

WCs and Urinals

G14.12

The water supply to a manually operated WC may be derived from
elther a supply plpe or a distributing pipe. The pressure flushing

Bidels Lo have water

Inlets above spillover WCclstorn |
|level only and no hoses
Ll =
' fﬁf |
P S5 AL N
fepe= r
Ta alher
i“i s |
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Diagram 104. Typical Installation of sanitary appllances served from a supply plpe In other
than dwellings

valve should be located above the WC pan and must incorporate, or
discharge through, a pipe Interrupter with a permanent atmospheric
vent; that Is Type DC In Table 514.1.

The lowest part of the vent opening of the plpe interrupter should be
located not less than 300mm above the splilover level of the WC pan.
(See Figure Diagram 104 for lypical Installation detalls),
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A hose union or olther tap to which a hose with a spray or Jet attached
at the outlet, and which may be localed adjacent to ordinary WCs or
squatting tollets, Is a fluid category 5 risk In that the tap outlet could be
contaminated with urine or other maltter and, if a hose Is provided the
spray or Jet could be deposited in the WC, Taps for this purpose must
not be supplled with water from a supply pipe, but are to be supplied
from an independent distributing plpe providing that the highest part
of the zone of the zone backflow risk must be not less than 300mm
below any cistern serving the tap. (See Dlagrams 107 and 108,

Zono of backMow risk . Dfﬂgmm 107, lustration Uf
- g backflow risk for & tap with hose
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hackflow flsk
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Diagram 108. llustration of backflow risk for a top with hose and spray or jel located
adfocent to a squatting typre WC

Shower heads or tap inlets to baths, washbasins, sinks
and bidets

G143

Except where suitable additional backflow protection is provided, all
single tap outlets, combination tap assembly outlets, or fixed shower
heads terminating over washbasins, baths or bidets In domestic
situatlons should discharge above the splilover level of the appllance
with a tap gap (Type AUK2) as scheduled in Table 514.2. For a sink

in a domestic or non-domestic location, and for any appliances in
premises where a higher level of protection Is required, such as some
appllances In hospitals or other health care premises, a tap gap (Type
AUK3) Is required, (s=e Table 514.2),

Wherever practlcal, backflow protection at a tap or combination
tap assembly units or mixers should be achieved by the provision
of a tap gap. Where an acceptable tap gap is not achievable,
mechanical backflow protection should be provided In accordance
with Clause G14.14.

Lowast paint
of outlet
of fap

Tap gap for sinks, or
appliances where a
higher degroo of
pratection is required,
should be Type AUK3

-
Sink or higher

rlsk appllance Cold water —|

supply

Hat water
supply

Diagram 110. shows the top gap jor a sink or other appllance where a higher degree of
protection is required,
P

It should be noted that the tap gap Is measured from the splliover
level of the appllance to the lowest part of the tap outlet. If the tap
shelf of the washbasin or other appliance is lower than the spillover
level, the tap should be ralsed so that the required helght of tap
gap above the spillover level |s achieved, or additional protection
measures should be provided as described In paragraph G14.14.

Where a combination tap or mixer with water mixing in the body

Is used with balanced pressures (that is, both inlets are fed from
supply pipes or both are from storage), the ‘cold side’ Is rated as

Fluid Category 1, and the ‘'hot side’ |s rated Fluld Category 2, and
single check valves should therefore — according to the Byelws — be
Installed on both ‘sides’. However It Is deemed reasonable that where
the pressures are considered balanced, no check valves should be
required because the risk of cross contamination In the supply pipes is
consldered very small.

However, where combination tap assemblies, either with or without

a hose and shower head, or shower mixer taps are Installed, and both
cold and hot water (that Is, fluld category 1 and 2} are mixed In the
body of the tap, it is considered a requirement, where pressures

are unbalanced, for there to be single check valves on both the

Tap gap for washbasin,
bath or bidet for domestic usage
to bo typs AUK2

S

Spillover
lovel

Cold water
supply

Diagram 109. shows the tap gap for a wash basin, bath or over the rim type bidel In
domestic sttuations
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cold and hot inlets to the combinatlon tap or mixer as shown in Where the inlet fitling Incorporates an Integral self-cancelling diverter,

Diagram 111. Alternatively, a combination tap with separate a single check valve must be provided on both the cold and hot water
waterways as lllustrated In Diagram 112 may be used. inlets,
Culaviay section Zone of backflow risk

showing separate
flow streams up

A - Flexible hose
to discharge outiet BT ..___-f" = 3 and spray
/s’ )
Alrgap 1o be i X
AUKZ or AUK3 /’ \

1111 depending on

1 whelhe{ rlsklsj / \

FREL Tluid colegory

1111 o 5 respectively / \ Bathor

1 { \ shower tray

) i i
I [ Spillaver level
3
|l } .\ _ﬂ Spillover
\ ¥ . level
\ / Spittover level \
b Lo Washhasin
ey i \
= - \ Y
= = Washbasin, L
Hot water —. - Cold waler sink of bath S -
supply supply .
Diagram 112, lustration of combination tap with separate waterways Double check valve on cold and hat supplies

T e TS = PR
Diagram 114. lllustration of backflow risk for a wash basin, bath or shower tray from a fluld
category 3 risk appliance where no Integral self-cancelling diverter (HC device) Is provided

Submerged inlets to baths and washbasins e T
G14.14

Submerged Inlets to baths or washbasins in any house or domestic
situation are considered to be a fluld category 3 risk; they should

be supplied with water from a supply or distributing pipe through

a double check valve, Submerged inlels to baths or washbasins in
other than a house or domestic situation, and sinks In any location,
are considered to be a fluld category 5 risk and approprlate backflow

If any appllance such as a sink, WC or bidel is located within the
zone of backflow risk of a flexIble hose, the cold and hot water
supplies to the hose should be protected against a fluid category 5
risk. Alternatively, a fixed shower anly should be installed, that is, an
arrangement without any flexible hose. See Diagram 116,

protection Is required for this level of risk. e f T

Zone of backMow risk FE _ Cold and hot water supplies

for longer hose ~ toshower mixing valve nead

Tap outlots submerged \ 7 duullsle check valves on each
iFwashbasin Is fillod service il longer hose is fitted

o= to splllover loval Zone of backflow risk 4 5
for shorter hose \

- : / 1 \
. | I Sptlve v / / \
[ m=—==m : ‘ ' [ [ |
| , |
\ | \ |
\ \ wenre |

: alr gap required
\ Il'srfort hose /

\ / lsfitted /

e Splllover \ { /
laval N . /
—— Hal water supply G /J/
Cold water supply —|
\\ o
. |~
—  Double check valve on cold Washbasin el
and hat suppllos to washbasin Splllover level

Bath or

shower tray /[
Diagram 113, Mustration of wash basin with submerged tap oullets In domestic situation £

ST

FL

Diagram 115, Mustration of backflow risk for a shower mixer fitting with a fluld category 3 risk
Where a hose with a spray or jet Is served from a tap, comblnation N ————
tap assembly or mixer fltting located over a wash basin, bath or

shower tray the zone of backflow risk should be ascertained. If

the spray or Jet on the end of the hose Is capable of entering any

washbasin, bath or shower tray located within the zone of backflow

risk, a fluid category 3 backflow prevention device, such as a double

check valve should be provided on each Inlet pipe to the appllance.
{See Diagrarns 114 and 115),
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Dlagram 116, lustrafon of backflow risk to o wash basin from a WC or bidet with a flutd
category 5 rlsk

Drinking water fountains

G14.15

Drinking water fountains should be designed so that the outlet of the
water dellvery jet nozzle Is at least 25mm above the splllover level
of the bow!, The nozzle should be provided with a screen or hood to
protect it from contamination.

Washing machines, washer-dryers and dishwashers

Gl4.16

Household washing machines, washer-dryers and dishwashers

are manufactured to satlsfy a fluld category 3 risk. Where they are
llkely to be used In a non-domestlc sltuation, appropriate backilow
protection for a higher fluld risk category should be provided.

Domestlc washing machines, washer-dryers and dishwashers for

use In single family houses and flats, and where used as domestic
machines In commerclal laundries or blocks of flats, universities and
resldentlal accommaodatlon, are considered a fluid category 3 risk and
this degree of backflow protection is normally built inta the machine,

Washing machines, washer-dryers and dishwashers for use in other
than single famlly houses or flals should be provided with backflow
protectlon, addltional If necessary to any inbullt backflow prevention
arrangements, against the following fluld categories:

Fluid category 4 — Applications
For example: Restaurants, hotels and commerclal launderies where
no medical or ather high risk laundry Is processed.

Fluid category 5 — Applications
For example: Hospltals, nursing homes and old peoples homes, also

commercial launderies where no medical or other high risk areas are
processed.

Hose pipes for house garden and other applications

G14.97

Hand held hoses should be fitted with a self-closing mechanlsm at the
outlet of the hose. This will prevent backflow into the supply pipe If the
hose end is dropped on the ground and also promotes water conservation.

Commiercial and other installations excluding
house gardens

G14.8

Any taps and filtings used for supplying water for non-domestic
applications, such as commerclal, horticultural, agricultural or
industrial purposes should be provided with:
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() backflow proteclion devices appropriate to the downstream fluld
category; and,

(h) where appropriate, a zone protection system.

G14.19

Soil watering systems installed In close proximity to the soll surface
{that Is, where the watered surface Is less than 150 mm below

the water outlet discharge polnt) for example, Irrigatlon systems,
permeable hoses etc, are consldered to be a fluid category 5 risk and
should only be supplied with water through a Type AA, AB, AD or
AUK1 alr gap arrangement.

Soil watering systemns where the Installation conslists of fixed sprinkler
heads located not less than 150 mm above ground level, and without
the use of Insecticlde or ferillizer addltives, are considered a fluid
category 3 risk.

G14.20

Taps to which hoses are, or may be connected and located In house
garden or recreational area locatlons are to be protected against
backflow by means of a double check valve, The double check valve
should be located Inslde a bullding and protected from freezing (5ee
Diagram 117).

I

Servicing valve —->< L

Pipe sleeve
to be sealed
at bath ends

— - I |0utsidqlnp

Double check valve ———s

FL

GL

Dlagram 117 Backflow protecilon lo external hose laps in house gardens only {thermal
Insulation omitted)

G1a.21

Where, In exlsting house Installatlons, a hose plpe Is to be used from
an existing hose unlon tap located outslde a house and which Is not
provided with backflow protection, elther:

{a) the existing hose union tap should be provided with a double
check valve located Inslde the bullding; or,

(b) the tap should be replaced with a hose union tap that
Incorporates a double check valve Type HUKT); af,

(0 a hose union backflow preventer (Type HA) or a double check
valve should be secured to the outlet of the tap.

While the Byelaws are not retrospective It Is deslrable that appropriate
measures are taken against any known situation where there is a
potentlal backflow risk from hoses.

Where an oulside tap Is being installed in a new localion, a double
check valve (Type EC or ED) should be provided and fixed inside the
envelope of the thermal Insulation of a building.

Where an existing oulslde tap Is being replaced:

(a) If practicable: a double check valve should be provided on the
supply to the tap and should be located Inslde the thermal
envelope of the bullding; or



() where It is not practicable to locate a double check valve within a
building the tap could be replaced with;

(I} a hose union tap that incorporates a double check valve
(Type HUK1); or

(i) a tap which has a hose unlon backflow preventer (Type HA)
or a double check valve should be fitted and permanently
secured to the outlet of the tap.

In the case of ‘b’ In weather when the alr temperature is likely to
drop below freezing, the supply to the tap should be turned off at the
servicing valve and the hose tap left open to draln water from within
the double check valve.

Gl14.22
Where fixed or hand-held devices are used with hose pipes for the

application of fertilizers or domestic detergents the minimum backflow

protection provided should be sultable for protection against a fluid
categary 3 risk. Backflow protection against a fluid category 5 risk
should be provided where these devices are used for the application
of Insecticides.

While these fixed or hand-held devices, supplied from a protected
hose tap, are considered satisfaclory for the application of fertilizers
they should not be used for the application of insecticides without
additional backflow prolection measures belng Ineluded to give
protection against a fluid category 4 risk.

G14.23

Where mini-irrigation systems, such as porous hoses, are installed
in house garden situations only, a hose union tap with backflow

uppar floors

Dlagram 118. Mini-irrigation or porous hose In house
situation wiere ground surface Is level or stoping away
from house

|
>]<.f"‘

|
S
__ Hase unlon tap
P -
" =k | _J_F_..-rTypEDBdﬂl'lw

Hol less than 300mm above
highest point of poraus hose

Parous hose

Type OB backflow
prevention device s

+ Hose unlon tap

Not less than 300mm
above highest point
of pofous hose

Highest point
of porous hose

R

Porous hose

Diagram 119, Minlirrigetion or porous hose In house situation where ground level is
rising away from the house.

protection in accordance with Clauses G14.20 or G14.21 comblned
with a pipe interrupter with atmospheric vent and moving element
devlce (Type DB) at the connection of the hose to the hose unlon

tap, or not less than 300mm above the highest point of the delivery
polnt of the spray outlet of the perforated surface of the porous hose,
whichever Is the highest, Is acceptable (See Diagrams 118 and 119).

Irrigation systems In house garden situatlons or recreational areas,
excluding agricultural and horticultural use, consisting of pop-up
sprinklers without the use of insecticide or fertlliser additives are
considered a fluid category 4 risk and should be protected by
verifiable backflow preventer with a reduced pressure zone

(BA device) or no less effective device.

Whole site and zone protection

G14.24

A whole-site or zone backflow prevention device should be provided on
the supply or distributing pipe, such as a single check valve or double

Ta further

L -

WC cistarn

Washing
l machine
Supply Double check valve —r— R
plpa = at each level I | v g
s =i swX | o
11O
| Sy \ _E.) St
Pl P ——— 78 vy
B ; =
| R
| { WC cistorn Washing
SgY l 5IVX machine
Double check valve T—— el —
atench level ]

or ITX (:11 " : (C;)

Diagram 120. Secondary backflow proltection of supply pipes

Venl plpe to tarminate below
cistern cover but nat less than
{wlce the internal dlameter of
tha vent pipe above the tap
of the wamning/oveilow pipe

Type B upstand not less

than 300mm above highest

discharge outlet :

= lﬂ:_} L
| h ; 4

1= Common vanted
distributing pipe

Diagram 121, Secondary backflow prolection of distributing pipes using
double check valves
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Dlagram 122. Example of secondary backflow protection to two storey
premise using a venled disiributing plpe

check valve, or other no less effective backflow prevention device,
according to the level of risk as judged by the Water Board where:

(a) a supply or distributing plpe conveys water to two or more
separately occupled premises (whether or not they are separately
chargeable by the water supplier for a supply of water); or,

(b) a supply plpe conveys water to premises which under any
enactment are required to provide a storage cistern capable of
holding sufficient water for not less than 24 hours ordinary use
(See Diggrams 120, 121 and 122).

Clause G14.13 deals with protectlon of the supply and with
protection at polnts of use. In certain installations however the

risks are increased because of the possibility of Internal backflow
within Installations in bulldings In multiple accupation. In these

cases Schedule 2: Section 6.2: Paragraph 14(4) requires that certain
additional precautions should be taken in the event of low pressure
to prevent or limit backflow in certain supply and distributing pipes.
These Include the maln supply pipes or distributing plpes serving
several dwelling units such as in blocks of flats where contaminated
water might pass from one flat lo another. The requirement also
applies to Industrlal premises, schools, offices, hospitals, etc. but does
not apply to, and within, any separately occupied premises with its
own supply pipe. The requirements for backflow protection should be
applied In the following cases:

{a} on the commeon supply pipe system serving two or more premises
and on any common distributing pipe system serving two or more
such premises.

(b) on the supply pipes of individual premises arranged to receive an
Intermittent supply of water.

Clause G14.24.3 deals with secondary backflow protection associated
with supply plpes and Clause G14.24.4 deals with secondary backflow
protection that is assoclated with distributing pipes. In each case the
requirement of the Regulations would be accepted as being satisfled If
the measures Indlcated are taken. For re-clrculatory hot water systems
It Is not practlcable to provide secondary backflow protection except
In cases where the hot water feed pipe to an Indlividual premises Is
not Itself a re-circulatory flow and return system. Except In this latter
event, secondary backflow protection would not therefore be required
bul special care should be taken to ensure full conformity with other
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backflow requirements. In all cases appllances should be down-fed
fram ceiling level and high risk appllances (e.g. bedpan washers)
should only be fed from dedlcated distributing plpes.

G14.24.3
Secondary backflow protection on supply pipes

It Is recommended that secondary backflow protection be installed at
every floor level as indicated in Diagram 120. Where the backflow risk
does not exceed fluld category 3 the acceptable protection devices
would consist of double check valve assemblles Installed Immedlately
downstream of the stop valve on each branch supply plpe to the level
or floor under conslderation.

G14.24.4
Secondary backflow protection on distrlbuting plpes

It Is recommended that secondary backflow protection be installed at
every floor level as Indicaled in Diagram 122, Where the backflow risk
does not exceed fluld category 3 the acceptable protection devices
would conslist of double check valve assemblies installed immediately
downstream of the stop valve on each branch supply pipe to the level
or floor under consideration.

An alternative method Is shown In Diagram 121, This method, which
has been accepted and used in the past as secondary backflow
protection against fluid category 3, depends onh a vented distributing
plpe which serves two floor [evels only. With this system great care

Is required In the sizing and conneclions of pipework to ensure
adequate backflow proteclion of the lower floor appliances. All
appliances served should have point of use backflow protection. To be
effective It Is recommended that:

{a) A vent pipe is connecled and arranged on each distributing pipe
at its junction with the associated storage cistern, Every vent pipe
should be the same size as the distributing pipe at the point of
connectlon to the clstern; and

(b

No part of any branch pipe is at a higher elevation than the point
of its junction with the distributing pipe; and

(c) Every branch plpe Is arranged In such a way that the overflowing
level of associated fixed appliances served by a draw-off filling
connected to the branch pipe is at a level not less than 300mm
below the polnt of the Junction of the branch pipe with the falling
length of distributing pipe.

G14.25

The provision of zone or whole-site backflow protection should be
In addition to Indlvidual requirements at polnts of use and within the
system.

G14.26

Zone protection may be required in other than domestic premises
where particular industrial, chemical or medical processes are
undertaken. A typlcal outline of such a system Is |llustrated in
Diagram 123.

(See Clause Ris,26)

Individual
applications
each with own
backflow
pratectlan if
required

o Watet Tor
H ite setvices

_ o Wholesoma
water

—

Dlagram 123. Schematic tayoul of zoned waler system




Fire protection systems

G14.27

Wet sprinkler systems (without additives), first-aid fire hose reels and
hydrant landing valves are considered a fluid category 2 backflow
risk Wet sprinkler systems with additives to prevent freezing are
considered a fluid category 4 rlsk,

Water services to buildings for fire sprinkler systems are usually
Independent of the domestic water supply and are considered a

fluld category 2 risk. This Is only necessary due to the likelihood of
the water remaining stagnant and as such a single check valve, or
equivalent, Is acceptable for backflow protectlon (see Diagram 124).
Check valves to the appropriate BS are at present anly avallable up
to DN 54; if the pipe Is larger than DN 54 It may be necessary to use
non-return valves, preferably with soft faced seals and spring loaded,
If available,

Additlves are often added to the water In sprinkler systems in exposed
situatlons to prevent freezing at low amblent temperatures and in
these conditions the contents of the system are considered to be

a fluid category 4 risk. This would therefore necessitate a Type BA
backflow prevention device such as a RPZ valve (See Diagram 124).

Dlagrams 125, 126 and 127 show cases where sprinklers are supplied
with water from storage of potable water or where the storage Is
supplemented by a supply from another source.

Sprinklers Sprinklors
NOWATER DRAWN OFF NOWATER DRAWN OFF
FOR OTHER USES FOR OTHER USES

Singln check
valve, If no
additives are
used (Fluid
tepor
e RPZ valve -
Supply Supply  Ifadditives are used
plpe pipa (Fluld categary 4)
Loand L e
5

Y

Dlagram 124. Backflow protection ta sprinkier systems

Type AA, AB or AD alr gap

T
Warning pipe
—

. y Sgv H )k

Sprinklers - with or without additives

= i ] = _ GL

Diagram 125, Elevated uncovered storage serving water for sprinklers only

e

Type AA, AB or AD alr gap

A 58V ———Waming plpe

——

Sprinklers - with or
without additives

pipe

O
Diagram 126. Water pumped from uncovered storage serving sprinklers anly

Typa AA, AB or AD air gap

x

Supply fram
another source
(og: river)

: “Warning pipe

Sgv

Sprinklers with or
without additives

Dlagram 127, Cistern with supplementary supply serving water for sprinkler use onfy

G14.28

Flulds contalned within large cylindrical hydro-pneumatic pressurised
vessels are consldered to be a fluid calegory 4 risk.

G14.29

Where fire protection systems and drinking water systems are served
from a common domestic supply pipe, the connectlon to the fire
systems should be taken from the supply pipe immedlately on entry
to the building and appropriate backflow protection devices should be
Installed.

Generally, first aid fire hose reels and flre landing valves are
considered a fluld category 2 risk for which a single check valve
would be sufficlent, Detalls of a combined domestic and fire service
pipe arrangement Is shawn in Diagram 128.

Deadlag to fire Supply for domestic
fighting systems purposes

} f

Single check valve

Sgv sgv

Incoming supply pipe
and stop valve

Diagram 128. Amangement of commen service lo domestlc and fire supply plpe

e Ty
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Backflow Prevention

Miscellaneous commercial and industrial applications

G14.30

All wholesome water derlved from supply or distributlon pipes
and used in commercial, industtial, marine, sclentlfic and medical
establishments, situations and processes should be adequately
protected against backflow.

Water supplles to laboratorles and similar scientific establishmenis

for non-domestic purposes are generally considered to be a fluid
category 5 risk unless a risk assessment clearly shows that a lower
category of risk exists. Where a fluid category 5 exlsts supplles should
always be taken from distributing plpes supplled with waler from an
independent storage clstern. Each water outlet should be individually
protected to prevent backflow between Individual points of draw-off,
Where water Is required at a higher pressure than |s attainable from

a storage cistern, the supply should be pumped from a clstern (see
Diagram 128).

Safely/drench showers and eyewash fountains should be supplied
with water directly off the supply plpe.

Water supplies to chemical dosing tanks, water tankers, ceniralised
laundries processes, and other fluld category 5 risk applications, or
where the water supply Is supplemented from an alternative source,
should only be supplied with water through a Type AA, AB, AD or
AUK1 backflow protection arrangement (see Diagrams 130, 137 and 132).

Type AA, AB or AD alr Diagram 128,

. gap lo be provided Pumpea waler
nY | supply to laberatory
R — fittings
Warmning == _’ Ehf“!‘
pipe i Ta laboratory
I appllances
e
Dadicaled storge cislein Plmp
Water suppiled by Dlagram 130
Type AA, AB of AD air ag -
Waier Supplicis 0P 10 bo privkdod Separa!lan Df
l ARV N patable waler from
1
p—t S i supplementary
7 3 o T Splllaver lovel solrees
Warning pipe
Water nal supplled by
Waler Supplicrs or ‘
nan-potable water
Typa AA, AB o1 AD
air gap must be provided
SgV
] T
L !
Waming * Used
nlpe water
[
]
Supply  Fluld category 5 risk Xs"'v
plpe
Agricultural
+ pracess

Dlagram 131. Separatlon of potable water from waler that has been used
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sqv Tyt A&, AR or AD

alr gop bullt nlo point
J/ of supply
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pipe —[

supply
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for oxamplo;
* Chemical dosing tarks,

waler fankers elc,

Dlagram 132. Water supply te a flxed or mablle appliance In Industrial
or commerclal premises

Backflow protectlon should be provided at all points of connection of
a wholesome water supply to boats, ships etc. Diagrams 133 to 138
shaw several different applications.

Hoso must ba rastrained ta prevent
any part being In conlact with other than
whaolesome water (og. scawater)

Type Adar AD alr
#ap or DC device
al all. times

(eg. via tundish
arrangement)
: 1

Dlagram 133. Waler supply taken directly from supply pipe ta ship

Type AG alr gap
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tirough hose ||

Supply
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Diagram 134, Water supply taken by gravily from storage on shore




Type AB ar Al air gap or BC device at Intet

Storage cistern
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Diagram 135. Waler supply pumped from storage on quayside

Double check valve assembly,

protected agalnst frost Small Inland

pleasure cralt only
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Hose not more than
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Diagram 136, Water supply taken from hose union tap on quayside
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Diagrams 137 Water supply taken by gravity from storage
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Diagrams 138. Waler supply pumped from storage
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Schedule 2 Section 7
Paragraph 15

Cold Water Services

15. (1)

(2)

(3)

@)

(5)

Every pipe supplying water connected to a storage cistern shall be fitted
with an effectlve adjustable valve capable of shutting off the inflow of
water at a suitable level below the overflowing level of the clstern.

Every Inlet to a storage cistern, combined feed and expanslon cistern,
WC flushing cistern or urinal flushing clstern shall be fitted with a servicing
valve on the Inlet pipe adjacent to the cistern.

Every storage cistern, except one supplying water to the primary circult of
a heating system, shall be fitted with a servicing valve on the outlet pipe,

Every storage cistern shall be fitted with -

(a) an overflow pipe, with a sultable means of warning of an impending
overflow, which excludes insects;

(b) a cover positioned so as to exclude light and insects; and
(c) thermal Insulation to minimise freezing or undue warming,

Every storage cistern shall be so installed as to minimise the risk of
contamlination of stored water. The cistern shall be of an appropriate size,
and the pipe connections to the cistern shall be so positioned, as to allow
free circulation and to prevent areas of stagnant water from developing,
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v

Float-operated valves

G15.1
Float-operated valves and other fittings for controlling flow to cisterns,
including flushing cisterns, should:

{a) be capable of controlling the flow of water Into any clstern or
apparatus and, when closed, be watertight and remaln watertight;
and,

(b

incorporate, as applicable, a renewable seat and a washer which
are reslstant to both corrosion and erosion by waler, or have
some other no less effective valve closure assembly; and,

(c) as applicable, have a float which Is constructed of a material
capable of withstanding without leaking any water temperature
In which It operates or is likely to operate, and has a lifting effort
such that when not maore than half immersed, the valve is capable
of drop-tight closure against the maximum operating pressure at
that elevation in the building; and,

(d

when acting via an operating lever, and when the valve Is closed,
will withstand without bending or distorting a force twice that to
which It is ordinarily subject and, in the case of a G1/2 size valve,
Is constructed so that the water shut-off level may be altered or
adjusted without bending the float lever; and,

(e)

where used in cisterns storing water olher than for drinking
purposes, the installation of the fitting should be such that it is
capable of satisfying backffow preventlon requirements when the
water level In the clstern Is level with the centrellne of the floal-
operated valve,

G15.2

The requirements for float-operated valves may be satisfied as
fallows;

(a) for use In WC cisterns — should comply with BS 1212, Parls 2, 3 or
4; and

(b) for use elsewhere = should comply with BS 1212, Part 1,2, 3 or 4

Float operated valves that salisfy Clause G15.1 are:

BS 1212: Part1: 1990: Specification for plston type float operated
valves (copper body alloy) (excluding floats)

Unless there Is a suitable backflow prevention device (for example, a

double check valve) Immediately upstream of the float operated valve,

the G 1/2 size float valve Is not acceptable In a WC clstern or In any
other location where any part of the valve may be submerged when
the overflow pipe is in operation. See Clause G15.1&e

BS 1212; Part 2: 1990; Specification for diaphragm type float operated
valves (copper alloy body) (excluding floats)

B5 1212: Part 3:1990: specification for diaphragm type float operated
valves (plastics bodied) for cold water services only (excluding floats)

BS 1212: Part 4:1991: Specification for compact type float operated
valves for WC flushing clsterns (including floats)

The Part 2 and Part 3 and Part 4 valves are capable of withstanding a
backflow test when the water level Is as high as the centre line of the
valve whereas a Part 1 valve will not withstand such a test.

Schedule 2: Sectlon 7: Paragraph 15(1) would be accepted as being
satisfied if any float Is of the appropriate slze having regard (o the
working pressure and It complies with either:

a. BS 1968: Floats (copper) for float operated valves, or

b. BS 2456: Floats (plastics) for float operated valves for hot
and cold water.

There are many float-operated valves avallable which do not comply
with BS 1212 and therefore reference should be made for other
acceptable types, Care should be taken to ensure that they are
Installed so as to satlsfy the backflow preventlon requirements of
Schedule 2 Sectlon 2: Paragraph 14.

Guidance Clause G15.1d requires not only that the lever of a float-
operated valve should be strong enough but that in the case of every
G 1/2 sized valve the float should be fitted with some easlly ad)ustable
device for setting the water level. Bending of the float arm will not be
accepted as a8 means of meeting the latter provision and BS 1212: Part
2 Hllustrates an acceptable method. See Diagram 139,

Methads of water level Inlet control other than float operated valves
may be used, such as control by water level sensors controlling
remole electrically or pneumnatically operated valves. In all cases

the methods and installation should be suitable for the purpose and
comply with all aspects of the Byelaws.

G15.3

Float-operated valves which are subject to hot water at the Inlet
should conform to Clause G15.1 and be constructed of materlals
capable of withstanding without leaking any ordinary operating
water temperature to which they are likely to be subjected. 5o far as
Is reasonably practicable, thelr operation should not be prevented ar
Impalred by scale. Having regard to any scale which s likely to be
deposited on the valve or float, the valve should be capable of being
adjusted to prevent any flow through the valve above the required
water level,

Lavel

float operaled valve
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Alternative sliding lMoat
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Except in the case of the cistern element of a hot water storage
cambination unit where the temperature Is permitted in BS 3198 to
tlse to not more than 39°C (See Clause G15.13) this guldance Is not
intended to apply to float operated valves conveying cold water to
feed cisterns supplying hot water apparatus, except that the float must
be capable of withstanding an occaslonal rise In temperature due to
any expansion water belng recelved In the cistern. Floats conforming
to BS 2456 and BS 1968 will be accepted as satisfying

this requirement.

Floats conforming to BS 2456 are not deslgned for continuous
contact with hot water and copper floats for such a purpose should
have brazed or equlvalent seams, Float operated valves conveying
hot water must not Incorporate materials unsuitable for continuous or
frequent contact with hot water; BS 1212 does not include

relevant requirements.

Inlets to cisterns

G154

Inlets to all cisterns should be provided with a servicing valve to
facllltate maintenance, and a float-operated valve or some other no
less effective device which is capable of controlling the flow of water
into the cistern. A solenold valve responding to a float level switch will
be acceptable as a no less effective device, The servicing valve should
be fitted as close as reasanably practical to the float operated valve
or other device. This does not apply to a plpe connecting two or mare
cisterns each of which has the same overflowing level,

G15.5

Float-controlled valves or equivalent inlet devices should be securely
and rigldly attached to the cistern and Installed so that the valve
closes when the level of the water Is not less than 25mm below

the overflowing level of the cistern. Where the clstern Is fitted with
an approved alternative to a warning pipe, such as an Inclicator
Instrument or a visual or audible alarm, the inlet valve Is to close
when the water level Is not less than 50mm below the overflowing
level of the cistern

Outlets from cisterns

G15.6

Where practicable all outlets from a cistern should be taken from the
bottom of the cistern.

The recommendation for bottom outlets In Clause G15.6 does not
preclude the use of outlets taken from the side of a cistern but the
statutory guidance recommends that where practicable outlets are
located in the bottom of the cistern. See Diagram 140,

This recommendation Is to reduce the retention of sediment in

the bottom of a cistern below the level of the lowest outlet as this
deposited matter may harbour or provide nutrient for bacterla and
other organisms. To ensure that a system operates safely It Is essential
that any sediment In the bottom of the cistemn |5 routinely removed
and the temperature of the water be maintained below

20°C whenever possible.

The need for different levels of draw-off from a cistern Is particularly
relevant where mechanical shower mixing valves or comblnation taps
are supplied with both cold and hot water from a common storage
cistern. In these cases it is recommended that the outlet serving a hot
water system |s taken from the clstern at a slightly higher level than
the outlet serving cold water to appliances, This will ensure that in

the event of the cistern belng drawn down the hot water will cease

to flow at the shower or combination tap before the cold water, thus
preventing any possible scalding of a person uslhg the appliance.

See Diagram 140,

‘A’ or 'B' to he not less than Internal dlameter of outlet of cold water distributing pipe

f 1
Warning _L

pipe

Slorage cistefn Alternative to bottom outlet

for cold water distributing
plpe to appilances

Cold water supply to hot water
apparatus to be taken from side
of cistern above the oullet serving
cold water distributing pipes

Boltom outlet from clstern recommended,
where practical, to reduce sediment relention
In botiom of cistern

Diagram 140. Nustration showing position of dstern oullets
I T P

G15.7

Except for cisterns supplying water to primary circuits or heating
circuits, all outlets other than vent plpes, overflow pipes, and warning
pipes relating to storage cisterns supplying water to cold water taps
and secondary hot water systems, should be fitted with a servicing
valve as close to the clstern as is reasonably practicable.

It is not normal to provide servicing valves on the outlets of cisterns
serving primary circuits because of the danger of bolling and shortage
of feed water if the outlet servicing valve Is Inadvertently closed and

a fault in the temperature control system occurs. As clsterns used for
this purpose are usually of relatively small capacity, llttle wastage

of water occurs If the Inlet servicing valve to the cistern Is used for
maintenance purposes and the cistern, and system, Is dralned.

Warning and overflow pipes

G15.8

All clsterns, except automatically operated urinal flushing cisterns,
should be provided with a warning pipe, or some other no less
effective device, Installed In such a manner that it discharges
immediately the waler In a clstern reaches the defined overflowing
level. Where an alternative no less effective device is installed Instead
of a warning pipe, an overflow plpe should also be installed. The outlet
end of a warning or overflow pipe s not to be at a higher level than
the inlet end; It should be installed on a downward Inclined plane, and
not comprise, Include, or have connected to it, any flexible hose.

In many cases an adequately sized warning pipe will also act as an
overflow pipe, but there Is nothing ta prevent both a warning pipe
and an overflow pipe being provided, however it is suggested that
a single warning/overflow pipe should be sufficlent for a cistern of
1,000 litres or less actual capacily. See Dlagram 147,

It should be noted that the "actual capacily’ of a clstern means the
volume of water which the clstern Is capable of holding measured to
Its overflowing level.

With cisterns that have an actual capacity greater than 1,000 litres it
Is recammended that a warning plpe and an overflow pipe should be
provided, the warning pipe discharging In a conspicuous position and
the overflow pipe discharging in a suitable position elsewhere. This
method is often used with large cisterns. See Diagram 142,

Cisterns with an actual capacity in excess of 5,000 litres should

be provided with an overflow that aperates when the water level

is 50mm above the normal shut off level. A warning pipe may be
omitted but a level Indicator should be provided with an audlble ar
Vvisible alarm which operates when the water reaches 25mm below
the Invert of the overflow. This latter provision would not be required
If, In addition to the float valve or other device controlling the inflow,
there Is an Independent control to shut off the inflow when the water
level reaches the overflowing level of the warning plpe or lowest
overflow pipe as the case may be, See Diagram 143.
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In all cases the level of the outlet of the float operated valve or
other inlet device and the location and position of termination
of any warning or overflow pipe must comply with the backflow
requirements of Schedule 2: Sectlon 6.2: Paragraph 14.

Every warmning pipe shall be installed so as to discharge water
Immedlately the water In the clstern reaches overflowlng level. Any
warning/overflow pipes must be securely fixed and have a falling
gradient towards its outlet and should not comprise, Include or have
connected to It, any flexible hose.

G159

Warning or overflow plpes from any cistern should not be Installed to
discharge into any other cistern.

Wherever possible warning pipes should discharge outslde a bullding,
however, where thls Is not practicable owing to the deslgn of the
bullding, they may be discharged Internally provided the discharge is
conspicuous, The following are examples of acceptable arrangements
for the discharge of warning/overflow pipes:

{a) In dwellings. The pipe discharges outside an external wall or it
discharges Internally with a AUK3 alr gap over a tundlsh, or not
less than 150mm above the rim of a WC pan or shower trays,
etc, Alternatively, the pipe may terminate into a combined bath
overflow manifold as lllustrated In Diagram 144,

(b) Commaon pipe. Each pipe discharges Into a tundish In a normally
vislble position (that Is, not In a duct or similar) such that there
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Warning pipe from cold water cisiern

Bath side ar end Diagram 144,
Principle of operalion of
combined bath averflow

manifold

warnlng plpe

Warning pipe comblned Into
from flushing bath
clstern : =
=== [
Bath
averllow

Is a type AA alr gap between the point of discharge and the rim
of the tundlsh. The tundish Itself may drain into a common pipe
discharging outslde an external wall.

G15.10

A warhing/overflow pipe should be not [ess than 19mm internal
diameter, but the actual internal diameter of the pipa(s) installed
should be capable of taking the possible flow In the plpe arlsing from
any fallure of the Inlet valve.

While a 19mm diameter warning/overflow pipe may be adequate

to take lhe flow from a cistern if the reason for fallure Is a worn
washer In a float operated valve, it may not be adequate for a major
breakdown of the valve. The size of warning/overflow pipes provided
should therefore be determined taking into consideration the nominal
slze of floal operaled valve, or no less effective device, or the diameter
of the orifice in the valve and the pressure avallable at the Inlet

to the valve,

Gi15m

When determining the size of an overflow plpe account should be
taken of any Insect or vermin screen Installed, which may reduce the
nomingl flow capacity of the overflow pipe.

G15.12

When two or more clsterns have a common warning pipe the
pipework should be arranged so that the overflow from any cistern
cannot enter another. The location of the cistern overflowing must be
readily identiflable and the discharge should be In a

conspicuous position.

The jolning together of two or more warning/overflow pipes from
cisterns to form a common warning plpe Is acceptable providing the
discharge Is readlly seen and the combined overflow pipe is designed
50 that the overflow from one cistern cannot discharge into another,

Cold water storage cisterns

G15.13

Cisterns sloring water for domestic purposes should be watertight
and, where required, be lined or coated with a suitable impermeable
materlal; they shall be provided with warning and overflow
connections, as appropriate, which are 5o constructed and arranged
as to exclude Insects. They should have a rigid, close fitting and
securely flxed cover which Is not alrtight but which excludes light and
Insects from the cistern; be made of a material or malterials which do
not shatter or fragment when broken and which will not contaminate
any water which condenses on Its underside; and, in the case of a
clstern storing more than 1,000 litres of water, be constructed so that
the cistern may be inspected and cleansed without It having to be
wholly uncovered. See Dlagrams 145 and 146.
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Diagram 145. Princlpal delalls of cistern for slaring water for domestic purposes
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Dlagram 146, Details of lower part of clstern for storing water for domestic purposes where
the cistern Is located in a roof void of @ house (lyplcal for a house where the celling thermal
Insujatlon is omitted below cistern),

All cisterns storing water for domestic purposes should be made from
or lined with a material which |s approved for contact with drinking
waler. The requirements of Clause G15.1 for clsterns storing cold
water for domestlc use can normally be satlsfled for housing by the
use of single piece storage cisterns and covers conforming to BS 7181,
Cisterns manufactured of polyolefin or olefin copolymer conforming
to BS 4213 are available up to 500 litres capacity. One plece clsterns
manufactured of glass fibre reinforced plastics up to 500 litres are
available conforming to BS 7491: Part 1 and larger cisterns in the
same materlal up to 25,000 litres nominal capacity to BS 7491: Part
2. Cisterns and covers from 18 litres up to 3,364 lltres capacity are
manufactured of galvanized low carbon sleel conforming to BS 417:
Part 2. For larger capaclty clsterns, or where access Is lImited, sectional
steel or glass fibre reinforced plastics clsterns are avallable.

Reinforced concrete cisterns or reservolrs, burled or partly sunk In the
ground, are acceptable when they conform with Clause G15.1 and
have been designed, constructed and tested In accordance with BS
8007: 1987; Code of practice for the design of concrete structures for
retaining aqueaous liquids.

All cisterns for storing cold water for domestic purposes should be
constructed to conform with the requirements of Clause G15.13
{see also Section 4: Clause G7.6).

They will generally be accepted when they:

(a) are placed wholly abave ground level, preferably on a well
drained site, not liable to flooding, otherwise such that the cistern
base Is not less than 600mm above the highest known flaod level
(see Seclion 4: Clause G7.6): or

{b) They are located In a watertight basement below ground level
with facllities for the disposal of water If the cistern Is emptied
for maintenance,

To restrict microblologlcal growth it Is important that stored
wholesome water should be Kept at as low a temperature as
practicable, Ideally less than 20°C. Insulation should be provided
against heat galn and/or from frost depending on the ambient
conditions and the following procedures are recommended.

(@ Where cisterns are sited In locations where a high amblent
temperature could occur the cisterns should be adequately
insulated and the capacity of the clstern restricted to a minimum
essential capacily so that the throughput of water Is maximised.
In hotels, hospitals, medical centres, etc. and In large commercial
and Industrial type buildings consideration should be glven to
praviding cooling facllities to ensure that stored drinking water
remalns whalesome, Specialist advice and contractors should be
sought when cooling equipment Is to be installed.

(b

Immersion heaters may exceptionally be provided in cold water
starage cisterns that are located in frost vulnerable locations,
where the heat is provided solely to prevent freezing of water in
the cistern. The heaters should be automatically cantrolled and it
Is suggested that they cut-in when the temperature of the water In
the cistern Is reduced to 1°C and cut-out at 5°C. It is also preferable
that the system be fitted with a visual indicator to operate when
the heaters are in operation.

In the case of the cistern element of a hot water storage combination
unit the terperature Is permitted in BS 3198 to rise to not mare than
39°C, 5uch a cistern would be accepted as meeting the requirements
providing that:

(@) the unit only supplies hot water for domestic purposes,

(b) the cistern Is incorporated as an Integral part of the unit,

(c} no water is drawn from it except to the hot water storage vessel,
(d) it Is effectively insulated against frost, and

{e) In all other respects it meets with the requirements of
Clause G15.13.

Feed and expansion clsterns serving primary circuits should
conform generally with Clause G15.1 but do not need to fulfil all the
requirements for the cover or for the warning/overflow pipe to have
a screen.

G154

Every clstern should be adequately supported to avoid distortion or
damage and only installed in a place or posltion where the inside may
be readlly Inspected and cleansed, and any float-operated valve or
other controls may be readily inslalled, repalred, renewed or adjusted.
The cistern should have a minimum unobstructed space above of not
less than 350mm. See Diagrams 147, 148 and 149 overleaf
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350mm minimum

Diagram 147 Minimum unobstructed spoce for conventionally shaped cistern of
1,000 litres actual capacily or less
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Dlagram 148, Minlmum unobstructed space for a cistern with a boited on Ild for cisterns
greater than 1,000 lires actual capaclty

350mm minimum

Cold water
clstern

Hot waler
clstemn

Haot water
slofoge
vaigsal

Cold water
clalern

Diggram 149. Minimum unobstrucled space for hol water combination units

Where a cistern Is made of rigid materials, for example, galvanised
steel, it can be placed directly on support beams spaced at not more
than 350mm centres,

The requirements would be deemed to be satisfied if a storage cistern
made of plastics, fibreglass, etc. Is supported on close boarded timber
lald on support beams. 5ee Diagram 150,

90

Close boarding

Timber bearings
suppoiling clstem

Diogram 150. Example of close boarded support to plastics cistern

G15.15

Where the required capacity of waler is provided by the use of iwo
or more clsterns, the inlets and the outlets of the clsterns should be
located so that water passes through the whole of the clsterns and
short-circuiting does not occur.

The cisterns should be connected in such a manner that there is an
equal flow of water through each cistern and also so that any of the
cisterns may be drained for malntenance while still maintalning water
supplies from the remalnder of the cisterns.
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Schedule 2

Section 8
Paragraphs 16, 17, 18, 19, 20, 21, 22 & 23

Hot Water Services
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16.

17.

18.

19.

20.

21.

22,

23.

Schedule 2 Section 8
Paragraphs 16, 17, 18, 19, 20, 21, 22 & 23

Hot Water Services

(1) Every unvented water heater, not being an Instantaneous water heater with a
capacity not greater than 15 litres, and every secondary coil contained in a primary
system shall —

(@) be fitted with a temperature control device and either a temperature relief
valve or a combined temperature and pressure rellef valve; or
(b) be capable of accommodating expansion within the secondary hot water system.

{2) An expansion valve shall be fitted with provision to ensure that water |s discharged In
a correct manner In the event of a malfunction of the expanslon vessel or system.

Appropriate vent plpes, temperature control devices and comblned temperature pressure and
rellef valves shall be provided to prevent the temperature of the water within a secondary hot

water system from exceeding 100°C.

Discharges from temperature relief valves, combined temperature pressure and relief valves
and expansion valves shall be made In a safe and conspicuous manner,

(1) No vent pipe from a primary clrcuit shall terminate over a storage cistern contalnlng
wholesome water for domestlc supply or for supplying water to a secondary system.

(2) No vent plpe from a secondary circult shall terminate over any combined feed and
expanslon clstern connection to a primary clrcult,

Every expansion cistern or expansion vessel, and every cold water combined feed and
expansion cistern connected to a primary circult, shall be such as to accommodate any
expansion water from that clrcuit during normal operation.

(1) Every expansion valve, temperature relief valve or comblned temperature and
pressure relief valve connected to any fitting or appliance shall close automatically
after a discharge of water.

(2) Every expansion valve shall -

(@) be fitted on the supply pipe close to the hot water vessel and without any
intervening valves; and

(b) only discharge water when subjected to a water pressure of not less than 0.5 bar
(50 KPa) above the pressure to which the hol water vessel Is, or Is likely to be,
subjected in normal operation.

(1) A temperature relief valve or combined temperature and pressure rellef valve shall be
provided on every unvented hot water storage vessel with a capacity greater than 15 litres,
(2) The valve shall —

(a) be located directly on the vessel in an appropriate location, and have a sufficlent
discharge capacity, to ensure that the temperature of the stored water does not
exceed 100°C; and

(b) only discharge water at below ils operating temperature when subjected to a pressure
of not less than 0.5 bar (50kPa) in excess of the greater of the following —

() the maximum working pressure in the vessel in which it is fitted, or
(I} the operating pressure of the expansion valve.

(3) In this paragraph ‘unvented hot water storage vessel’ means a hot water storage
vesse| that does not have a vent pipe to the atmosphere.

No supply pipe or secondary circult shall be permanently connected to a closed circult for filling
a heating system unless it incorporates a backflow prevention device in accordance with a
specification approved by the regulator for the purposes of this Schedule.
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Unvented hot water systems

G16.1

Every unvented water heater or storage vessel, and every secondary
coll cantalned In a heater and not being an instantaneous water
heater or a thermal storage unit of 15 litres or less capacity, should be
fitted with:

(a} a temperature control device; and

(b) either a temperature rellef valve or combined temperature and
pressure rellef valve or a second Independent temperature control
device; and

() an expansion valve; and

(d) unless the expanded water |s returned to the supply pipe in
accordance with Schedule 2: Paragraph 14(2)(a), either;

{i) an expansion vessel; or

(i) contain an integral expanslon system, such that the expansion
water |5 contalned within the secondary system to prevent
waste of water

such that the expansion water Is contalned within the secondary
system to prevent waste of water.
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Diagram 151. Unvented hot waler storage system of capacity greater than 15 litres with
vented primary circull
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Diagrum 152, Unvented hot waler storage system of capacity greater than 15 litres with
sealed pritary circuit

In addition to the items listed In Clause G16.1a to G16.1d, the Bullding
Regulatlons require an unvented hot water storage system to have a
non self re-setting thermal cut-out.

a. Directly heated systems

A directly heated unit should have a minimum of two temperature
activated safety devices operating In sequence, namely:

A non self re-setting thermal cut-out; and
{) one or more temperature relief valves; or

(i} other safely devices providing at least an equivalent degree
of safety in preventing the temperature of stored water
exceeding 100°C at any time.

These are additional to any thermostatic control that is filted to
malntain the temperature of the slored water,

b. Indirectly heated systems

Indirectly heated units require safety devices as for directly heated
units but the non self re-setting thermal cut-out should be wired to a
motorlsed valve or some other suitable device to shut off the flow to
the primary heater,

Where an Indirectly heated unit has any alternative direct method
of water heating fitled, a non self re-setting thermal cut-out will also
be needed on the direct sourcel(s). An lllustration of an unvented
hot water system with the appropriate primary controls Is shown In
Diagram 153.

Matailsed valve linked ta high Hmit
thermastat on sezondary storagn wisso|

TRV ar TR PRV wlih dischaige

upply pipe
outlet to tundish Hot witer supply pip &

for Mlling primary cireult,

:= ; = f.'u-l-;i_w;ﬂ-.-l supply plpe
I_L.-' Hot water
I, starage Heatlng
Exvl Y vessel il
e B -1
-{:Jc}-l EV wlith discharge
B sy outlet to tundish
Ry AEY EV with disch
[Is‘rcqulwdj o — “m‘i‘:“ '“:':\;I"'.ﬁ” Primary clrculation pump
== i Baller
SV Doy M,f’ 5V |
Tamparary canfeglinn M

Pl I i[O
Timary f.'xpﬂrﬂ ON Vosse H“n"ﬂa
return

Diagram 153, Unvented hot waler storage and heating system showing arrangement of
controls on primary circulation

¢. Independent water heaters

It should be noted that Clause G16.1a to G17 1d do not apply to
Independent water heaters, combination bollers or thermal storage
units, unless the capacity exceeds 15 litres.

Where these units Incorporate a primary thermal store exceeding 15
litres storage capaclty, the system shall be provided with the safety
devices required for direclly heated systems in Clause G16.1.1a above.
A typlcal arrangement for an electrical heated primary thermal store 1s
lllustrated In Dlagram 154.
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Dlagram 154 liustration of typlcal arrangement of thermal store exceeding
15 lltres storage capacity

Diagram 151 shows a typical unvented hot water system where the
primary clrcult Is vented; the primary circult belng automatically
malntained with water from a feed cistern. Diagram 152 lllustrates

an unvented system where the primary circult Is sealed and requires
regular malntenance to ensure that the primary circult Is always filled
with water at the recommended pressure, In both these cases the hot
water in the secondary part of the system expands, on healing, into
the expansion vessel,

Alternative methads of accommodating expanslon water In unvented
hot water secondary systems are;

a. By means of Integral storage of expansion water

In this case an airspace is maintained In the top of the hot water
storage system where expanded water can be accommaodated; this
is often known as the ‘bubble top” method. With this system there
should be minimal operational waste of water. An illustration of the
system is shown In Dlagram 155.

b. By means of expanded water belng accommodated
in the supply pipe

This system Is permitted under Section 6: Paragraph 14 whereby

the expanded water Is allowed to expand back into the supply plpe;
In this case the single check valve on the cold water inlet to the

hot water storage vessel and the expanslon vessel is omilted. See
Diagram 156 for details. With this system It Is essential that none of

the expanded water can enter the supply pipe and be drawn off as
drinking water; therefore the final length of branch supply plpe should
be of sufficient length and diameter such that it can accommadate all
the expanslon water and prevent the temperature of the water in the
supply plpe from rising above the statutary limit of 25°C or preferably,
the recommended limit of 20°C,

Integral
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Coldfeeg  Ghamber

Hot water
draw-off

Dlagram 155. Unvented hot water storage system with Inlegral expanslon system
{bubble top)

Servicing valve with
fixed washer plate
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oxpanslon water

Supply
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Hot water
draw-alf

!
* Cold water
draw-off

Diagram 156. Unvented hot waler storage system where waler s allowed to
expand Inla the supply plpe

G16.2

An expanslon valve should be fitted to all unvented hot waler storage
systems, with a capacity In excess of 15 lltres, to ensure that expansion
water Is discharged In a correct manner In the event of a malfunction
of the expansion vessel or system. See Diagrams 157 and 152,

Where, due to unsatisfactory maintenance or other unusual
occurrences, a malfunction of the expansion vessel occurs or the
bubble Is lost, expanslon water |5 allowed to escape to waste through
an expansion valve. See Clause G21.2, Any such discharge should be
visible at a tundish and is an Indicatlon that the contalnment means is
not functioning carrectly.

Gl16.3

Where expanslon water |s accommodated separately the expanslon
vessel should preferably be of an approved “flow through type’ and
should comply with the requirements of BS 6144 and BS 6920.

When water Is heated from 4°C to 100°C it expands In valume by
approximately 4% of ils initial volume; it Is therefare, usual to provide
an expansion capacity of 4% of the volume of the hot water

storage system,

Where expansion vessels are used to accommodate expansion

water on unvenled hot water storage systems the expansion vessels
consist of a pressure vessel in which there Is a bag type membrane;
expanded water entering the membrane bag expands the bag against
an alr or Inert gas cushlon. This principle Is shown In Dlagram 157.

The vessel must be sized correctly to ensure that it Is capable of
accepting at least 4% of the total systems water content In order to
prevent unacceplable high pressures arising within the system. In all
cases careful note should be taken of the manufacturer's installation
Instructions when Installing these vessels.

Alr cughlon

Expanslon watar

membrang

Diagram 157 Principle of operation of single entry air or gos loaded expansion vessels
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Some doubts have been expressed about the deslrability of using
single entry expansion vessels on hot water systems. The use of
single entry expanslon vessels effectively forms a vertical dead-

leg through which there Is no flow of water and concern has been
expressed about the possibllity of bacterlal growth within the vessel. It
is considered preferable therefore, that an expanslon vessel with both
inlet and outlet connections should be Installed, wherever practicable,
so that the water contents of the vessel are constantly changed.

Temperature of hot water within a storage system

G171

Irrespective of the type of fuel used for heating, the temperature of
the water at any point within a hot water storage system should not
exceed 100°C and appropriate vent plpes, temperature control devices
and other safety devices should be provided to prevent this occurring.

The limitation that the temperature of water within a hot water
system should not exceed 100°C at any point In the system applies to
all instantaneous, vented or unvented hot water systems. Methods of
achleving the limitation in water temperature are described in other
parts af this Section.

Hot water distribution temperatures

G17.2

Hol water should be stored at a temperature of not less than 60°C
and distributed at a temperature of not less than 50°C. This water
distribution temperature may not be achlevable where hot water s
provided by Instantaneous or combination boilers.

While a distribution temperature In excess of 50°C may be desirable to
prevent microbial growth, it could be physically dangerous, as above
50°C there Is a danger of scalding; the degree of risk depending on
temperature and the time of contact, At 50°C the risk to most peaple
Is likely to be negliglble; however, the risk, particularly to young
children, the very old, and to those with sensory loss, will be grealer,
in which case slightly lower temperatures would be advisable.

G173

The maintenance of acceptable water temperatures may be achieved
by efficient routing of pipes, reducing the lengths of pipes serving
Indlvidual appllances and the application of good Insulatlon practices
to minimize freezing of cold water plpes and to promote energy
conservallon for hot water pipes. For references, see Comments and
Recommendations of Clause 2.6.4 of BS 6700.

Temnperature of hot water supplies at terminal fittings
and on surfaces of hot water pipes

G174

Where practicable the hot water dlstribution system should be
designed and installed to provide the required flow of water

at terminal fittings to sanitary and other appliances at a water
temperature of not less than 50°C and within 30 secands after fully
opening the tap. This criterla may not be achlevable where hot water
Is provided by Instantaneous or combination boilers.

In hot water storage systems, the requirement of a minimum
temperature of water after a stated time afier opening a tap, can often
be achieved by careful design and, In larger Installations, the use of

a secandary circulation. However, where hot water is supplied from
instantaneous heaters or combination bollers, and the temperature

of the water discharged is inversely proportioned to the flow rate,
difficulty may be experienced in achieving the suggested criteria.

(see Table G17.7).

G175

Terminal fittings or communal showers In schools or public bulldings,
and In other facllities used by the public, should be supplied with
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water through thermostatic mixing valves so that the temperature of
the water discharged at the outlets does not exceed 43°C,

Non-thermostatically operated/manually set cold and hot

water mixers continue to be available, but for reasons of safety
thermostatically controlled cold and hot water mixers should be used
in all installations, whether domestic or public. This is particularly
relevant where children in schools or aged or disabled people are
using showers in public buildings and are unsupervised,

G176

The temperature of waler discharged from terminal fittings and the
surface lemperature of any fittings In health care premises should not
exceed the temperatures recommended In H5(G)104 - Safe hot water
and surface temperatures.

Energy conservation

G17.7

All water fittings forming part of a primary or secondary hot water
clrculation system and all pipes carrying hot water to a tap that are
longer than the maximum length given in Table G17.7 should be
thermally Insulated In accordance with BS 5422,

Where the location of hot water outlets within a building require
long lengths of pipe (dead-legs) to serve them, heat energy is lostin
running water to waste until the water discharged at the outlet is at a
sultable temperature, It is recommencded that the length of dead-leps
should be as short as possible, not more than those shown in Table
G177, and all hot water plpes Including those forming part of any
secondary circulation system, should be thermally insulated.

Table G17.7: Maximum recommended lengths of uninsulated
hot water pipes

Qutside diameter of pipe in millimetres Maximum length In meires

12 20
Over 12 and up to and Including 22 12
Over 22 and 1ip:io-and incuding 28 8
Over 28 3

Equivalent of Table B.1 In DETR guldance document

Discharge pipes safety devices

G18.1

Discharge pipes from expansion valves, lemperature relief valves and
combined temperature and pressure relief valves should be installed
In accordance with the guldance glven In this document and should
also comply with the requirements of Bullding Regulations.

Apart from the requirements of the Byelaws for any hot water
Installation, other leglslation concerning the installation of unvented
hot water slorage systems with a capacity In excess of 15 litres Is
referred to In the Bullding Regulations, These are adminlstered by
the local Bullding Contral Officer to whom application to install these
systems should be made.

Discharge pipes from expansion valves, lemperature relief valves
and combined temperature and pressure rellef valves should not
be connected directly to a drain. In all cases the discharge should
pass through a visible tundish, with a AUK3 air gap, and be located
ad|acent to the device,

The dliameter of the discharge plpe from safety devices must be at
least the dlameter of the outlet of the device. The dlameter of the
discharge pipe from the tundish should be at least one size larger
than the outlet of the safety device and may need to be Increased In
dlameter depending on lis total length. See Clause G18.3.



G18.2

Where discharge plpes pass through environments outside the
thermal envelope of the bullding they should be thermally insulated
against the effects of frost and have no restriction In their cross-
sectional area.

G183
The discharge plpe from a temperature relief valve or combined
temperature and pressure rellef valve should:

{a) be through a readlly vislble alr gap discharging over a tundish
located in the same room or Internal space and vertically as near
a5 possible and In any case within 500mm of the point of outlet of
the valve; and,

be of non-ferrous material, such as copper or stalnless steel,
capable of withstandIng any temperatures arising from a
malfunction of the system; and,

(b

(€) have a vertical drop of 300mm below the tundish outlet, and
thereafter be laid to a self draining gradlent; and,

d

be at least one size larger than the nominal outlet size of the
valve, unless Its total equivalent hydraulic resistance exceeds that
of a straight pipe 9 metres long. Where the total length of the
plpe exceeds 9 metres equlvalent resistance, the pipe shall be
Increased in size by one nominal diameter for each additional, or
part of, equivalent 9 metres resistance length, The flow resistance
of bends In the pipe should be taken into conslderation when
determining the equivalent length of pipe; and,

Note: Alternatively, the size of the discharge pipe may be
determined In accordance with Annex D of BS 6700: 1996.]

terminate in a safe place where there is no risk to persons in the
vicinity of the point of discharge. See Bullding Regulations.

(e

Depending on the water pressure within a hot water storage vessel
the temperature of water or steam discharged from safely devices
such as temperature rellef valves and combined temperature and
pressure rellef valves on default will generally be approaching, or at
least 100°C, It Is therefore imperative that the terminal point of the
discharge plpe Is located where a sudden discharge cannot cause
injury to anyone. It should also be noted that as the discharge will
consist of scalding water and steam, materials such as asphalt, roofing
felt and non-metallic rainwater gutters and rainwaler pipes may be
damaged by such discharges.

Examples of acceptable discharge arrangements are:

(a) Ideally below a fixed grating and above the water seal In a
trapped gully;

(b) downward discharges at low level; that Is, hot more than 100mm
above external surfaces such as car parks, hard standings, grassed
areas elc are acceptable providing that where children may play
or otherwise come Into contact with discharges a wire cage
or similar guard Is posltioned to prevent contact. The point of
discharge must be vislble;

(d) discharges at high level: for example, into a metal hopper and
metal down pipe with the end of the discharge pipe clearly
visible or onto a roof capable of withstanding high temperature
discharges of water at least 3m from any plastics guttering system

that would collect such discharges (tundish visible);
{d

=

where a single plpe serves a number of discharge pipes, such as In
blacks of flats, the number served should be limited to not more
than six systems so that any installation discharging can be traced.
The single common discharge plpe from the tundishes should be
at least one plpe size larger than the largest individual discharge
pipe to be connected;

(e

If unvented hot water storage systems are Installed where
discharges from safety devices may not be apparent, that
Is, In dwellings occupied by blind, infirm or disabled people,
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Diagram 158. Typical discharge plpe arrangement

consideration should be given lo the Installation of an
electronically operated device to warn occupants when discharge
takes place.

A typical discharge plpe arrangement Is shown in Diagram 158.

Discharge pipes from expansion valves

G18.4

The discharge plpe from an expansion valve may discharge Into the
tundish used for the discharge from a temperature rellef valve or from
a combined temperature and pressure rellef valve as described In
G18.3; or:

(a) discharge through a readily visible alr gap over a tundish located
In the same room or internal space and vertically as near as
possible and in any case within 500mm of the polnt of outlet of
the valve; and,

(b) be of non-ferrous materlal, such as copper or stainless steel: and,

(0 discharge from the tundish through a vertical drop outlet and
thereafter be laid to a self draining gradlent; and,

(d) not be less than the nominal outlet size of the expansion valve
and discharge external to the bullding at a safe and visible
location.

The discharge from expanslon valves will normally be at a much
lower temperature and a much lower rate of flow than that from
discharge pipes serving safety devices considered In G18.3 and
therefore the safety risk is less than the higher temperature discharges
from safety devices.

Vent pipes
G191

Vent pipes from primary hot water circults and vent pipes from
secondary hot water storage systems should be of adequate size,
but not less than 19mm Internal diameter. They may terminale over
thelr respective cold water feed and expansion clsterns or storage
cisterns (or elsewhere) providing there is a physical alr gap, at least
equivalent to the size of the vent pipe, above the top of the warning
pipe, or overflow If there is one (or above any point of obstruction if
elsewhere), at the point of termination.

Diagram 159 shows the minimum dimension for an ait gap at the
termination point of a vent pipe, from a primary or secondary hot
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waler system, above the level of the top of the float operated valve
waming pipe, or overflow pipe If Installed, In a storage or feed and
expanslon cistern. This is greater than the minimum dimenslon
suggested In the Guidance to provide additional protection of the alr
gap between the discharge point of the vent pipe and the maximum
water level.

Inteinal diameter
of vent plpe 'd*

zx'd" Min.

IE

operated
valve

Vent pipe should tarmlnate not less than twice the
intarnal diamater of the vent plpe above the level
of the top of the Aoat operated valve

Dlagram 158. Alr gap at vent pipe terminatlon over a clstern
I S Ry |

G19.2

Vent pipes from hot water secandary storage systems should be of
adequate size but not less than 19mm Internal diameter and should
be Insulated agalnst freezing.

G19.2

Where vent pipes, from either a primary or secondary system,
terminate over their respective cold water feed cisterns, they should
rise to a helght above the top water [evel In the clstern sufficlent to
prevent any discharge occurring under normal operating conditions.
See Dlagram 160 for determination of minimum height required to
prevent discharge.

1. Minimum helght of top of
vant plpe abova top of
averflaw pipe to be determined
- by V = 0.04H +0.15

Vent where V and H are in metres,
pipe

. The abave minimum height
relates to gravity elreulation
systems, If a circulation pump

H iz Installed due allowance

should be made for any

induced head.

Cold water

Hot water storage eistern

starage
vessal

. The above mathod can also
Hot water be used for determination of
distributing the halght of a vent pipe Ina
pipe vented primary circuit.

-

("}

Diggram 160. Determination of minlmum helght of top of vent pipe
e e P e |

Although vent plpes from both primary and secondary systems may
terminate over thelr respective clsterns there should be no discharge
from the vent plpes at any time under normal circumstances, as the
waler in the system Is not permitted to exceed 100°C. Dlagram 160
shows a method of determining the minimum height of the top of a
primary or secondary vent plpe above the top of a warning plpe, or
overflow plpe if one Is provided, in a cistern

This method of determining the height of a vent pipe is only
applicable where gravily systems of supply and circulation are used.
Where circulation pumps are used in primary or secondary systems,
due allowance should be made for pressure variations within the
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system. The pressure variations will depend on the locatlon of the
pump within the system, the pressure and capacity of the pump used,
together with frictional head losses In the clrculation plpes.

Hot water systems supplied with water
from storage clsterns

G19.4

In any cistern-fed venled or unvented hot water storage system the
storage vessel should:

(a) be capable of accommodating any expansion waler; or
(b} be connected to a separate expansion cistern or vessel;, or

(c) beso arranged that expansion water can pass back through
a feed pipe to the cold water storage clstern from which the
apparatus or cylinder Is supplled with water.

Diagram 161 lllustrates an unvented hot water system with integral
expanslon capacity (or ‘bubble top’) supplied with water from a cold
waler storage clstern. In Lhis case any expanded secondary water [s
accommaodated In the space below the air/vapour cushion at the top
of the storage vessel.

A single check valve Is installed in the cold feed pipe to prevent
expanded water from passing back into he storage cistern.

Diagram 164 lllustrates a conventlonal unvented system with secandary
system expansion capacity supplled with water from a clstern.

Although not shown in detail the controls and safety devices required
for all these applications would be the same as for any unvented
system with a capacity In excess of 15 litres and supplled with water
from a supply plpe.

Diagram 161. Unvented
system with Integral
secondary expansion
capacily, supplied from
a dstern
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Diagram 165, Single feed indirectly heated and vented hot water storage system

Diagrams 162 and 163 lllustrate two alternative vented hot water
storage systems, the former being a directly heated system and
the latter being an indirectly heated system; both of these systems
operate on the basis of expanded water passing back Into the feed
plpe as described In Clause G19.4¢.

The directly heated hot water storage system shown in Diagram 162

should preferably only be used in soft water areas, that is, where the
water supplied by the Water Board Is not subject to the precipitation

of bicarbonates (scale) on heating, In hard water areas It Is preferable
to use a double feed indirectly heated system as shown In

Diagram 163,

Another type of hot waler storage system referred to as the single
feed indirectly heated system Is lllustrated in Diagram 165.

With this system the primary system Is fed with water from the
secandary system by using a hot water storage vessel incorporating a
special primary heat exchanger In which an air pocket separates the
secondary hot water from the primary heating water. No corrosion
inhibitors or additives are lo be used with this system. The operation
of a single feed Indirect storage vessel s lilusirated In Dlagram 166,
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Diagram 165, Single feed Indlrectly healed and vented hot waler storage system
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Diagram 168, Fitiing sequence of a single feed indirect storage vessel

G19.5

Where the cold water storage clstern supplying water to a vented

hot water storage vessel Is also used to supply wholesome water to
sanitary or other appliances, any expanslon water entering the clstern
through the feed pipe should preferably not ralse the temperature

of the wholesome water in the cistern to more than 20°C In order to
retain water quality.

Vented systems requiring dedicated storage cisterns
or mechanical safety devices

G19.6

Every vented and directly heated hot water storage vessel, single
feed Indirectly heated hot water storage vessel, or any directly or
indirectly heated storage vessel where an electrical immerslon heater
is installed, should be supplied with water from a dedicated storage
clstern unless:

(a) where the energy source Is gas, oll or electriclty, a non-self-selling
thermal energy cut-out device is provided In addition to the
normal temperature-operated automatic-reset cut-out; or,

{b) where the energy source is solid fuel, a temperature rellef valve
complying with BS 6283; Part 2, or a combined temperature and
pressure relief valve complying with BS 6283: Part 3, is provided
complete with a readlly visible alr-break to draln device and
discharge plpe as described In 160.
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In most circumstances the hot water supply system should be fed
with water from a dedicated cistern that supplles no other services
or appliances. In this case, if boiling does occur and there Is a hot
water discharge from the vent pipe into the ded|cated cistern, It will
not affect the temperature or quality of any wholesome water (see
Diagram 167).

Schedule 2: Paragraph 18 limits the temperature of the water at any
point In the system to 100°C; if this temperature Is not exceeded in
any part of a system there should be no discharge of water from a
vent pipe Into a clstern. Where a directly heated system is installed
the temperature of the system is normally contralled by a thermostat
which limits the maximum temperature to a predetermined limit, say
60°C, Two instances need to be consldered:

(@) Where the energy source Is gas, oll or electricity, and there is a
fallure of the thermostatlc control, there is a possibility of the
temperature rising to 100°C; or above, depending on the pressure
within the system. The consequences of this possibility can be
overcome by the provision of a non-self-setting thermal energy
cut-out device (see Dlagram 168 aption a).

(b

Where the energy source is solid fuel It Is not practicable to
pravide a sufficlently rapid reaction for shutting down fuel In the
event of a sudden rise in water temperature and a temperature
relief valve or preferably, a combined temperature and pressure
rellef valve should be installed to operate in the event of high
waler lemperalures occurring. The relief valve should be self-
setting {see Diagram 168 option b),
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Diagram 167, Vented direct or indirect hot ware storage system supplied with water from a
dedicaled storage cistern
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G19.7

Every double feed indirectly heated hot water storage system which
Is heated by a sealed (unvented) primary circuit, or the primary clrcuit
heating medlum |s steam or high temperature hot water, or where an
electric Immerslon heater Is Installed, should:

(a) be supplied with water for the secondary clrcult from a dedicated
cold waler slorage cistern; or,

(b) be provided with a non-self-setting thermal energy cut-out device
to control the primary circuil, and any electric immerslon heaters,
In additlon to any temperature-operated automatic-reset cut-out.

Where the temperature of the medium In the sealed primary
{unvented) slde of an Indirect system is derived from steam or high
temperature hot water where the temperalure is in excess of 1007,

or where a fault occurs with the thermostat of an immersion heater,
there is a danger of the water In the secondary side of the Installation
belng ralsed above the maximum permitted temperature of 100°C.
Therefore, a dedlcated clstern supplying water to the secondary
systemn should be provided which should not supply any other
services or appliances (see Diagram 167),

Alternatively, the system should be provided with a non-self-setting
thermal cut-out device to control the primary clrcult energy source
and any immersion heaters, In addition to any temperature-operated
automatic reset cut-outs (see Dlagram 168).

G19.8

No water In the primary circuit of a double feed indirect hot water
storage vessel should connect hydraullcally to any part of a hot waler
secondary storage system.

G19.9

Vent plpes from primary circults should not terminate over cold water
storage clsterns contalning wholesome water for supply to sanitary
appllances or secondary hot water systems.

G19.10

Vent plpes from secondary hot water systems should not terminate
over feed and expanslon cisterns supplying water to primary circuits.

c19.m

No water In the primary circult of a single feed Indirect hot water
storage vessel, under normal operating condltions, should mix with
water In the secondary circuit. Single feed Indlirect hot water storage
vessels should be Installed with a permanent vent to the atmosphere.

Primary feed and expansion cisterns
G201

Every expansion cistern, and every cold water combined feed and
expansion cistern connected lo a primary or heating circuit should
be capable of accommaodating any expansion water from the circuit
and Installed so that the water [evel is not iess than 25mm below the
overflowing level of the warning pipe when the primary or heating
circuit is in use (see Diagram 165).

Vent plpe shall iemminate nof less than twica the Intemal diameter of
the vent pipe above the top of the float operated valve 'a’ or top
of the overfllow plpe 'b* whichever Is the higher,

Internal dismetar Wacer level when

'R primary system is
S04 plpa e 25mm in operation
(_J—W i il
5 T b
flu I;ﬂii__ 4 I_ et Warning/overfiow pipe
""""" * gt Flont set 30 that this depth
Flaat aperaled | ——— gives a eapacity af nol less
valve with arm @ . than 4% of tatal volume of
oxtonded waler In the primary clreult
d Uncluding boller)

“T Feed pipe to primary circult

Diagram 169. Detalls of relative water levels In feed and expansian clsterns lo primary circuits




In a cistern fed system, expanslon water n the primary circult returns
through the feed pipe into the feed and expansion clstern. The
volume is approximately 4% of the total volume of water In the
primary circuit. To avoid overflow the cistern capaclty and the setting
of the float valve must be designed to accommodate this volume, This
Is done by setting the level of water in the cistern when the system Is
cold sufficlently low so that when the system heats up the water rises
to a point not higher than 25mm below the warning pipe (see Diagram
168). Note, the volume of water In the clstern when the system is cold
i5 not prescribed but it is recommended that It Is not less than the
capacity of the primary circuit, but it must be sufficlent to permit the
satisfactory operation of the float operated valve.

Expansion and safety devices

G211

Expansion valves, temperature relief valves or combined lemperature
and pressure rellef valves connected to any fitting or appliance should
close automatically after an operatlonal discharge of water and be
watertight when closed.

Because pressures in the Water Board’s malns can vary considerably
and are usually higher at night, care should be taken In selecting
expansion and safety devices, ensuring that they are appropriate at
all conditlons of mains pressure. If in doubt, the Water Board should
be consulted as It may be necessary to install a pressure reducing
valve. Expanslon valves and safety devices should be marked clearly
with thelr maximum pressure ratings and should be capable of
withstanding 1.5 times the maximum pressures to which they are
likely to be subjected.

G21.2

Expansion valves should comply with BS 6283: Part 1. They should
be fitted on the supply pipe close o the hot water vessel and without
any Intervening valves, and only discharge water when subjected to a
waler pressure of not less than 0.5 bar (50 kPa) above the pressure to
which the hot water vessel Is, or Is likely to be, subjected to In

normal operation.

Under normal conditions of operation, expanslon of water on
heating up |s referred to in Guidance Clause G16.1 and under those
circumstances no discharge should take place from expansion valves.
Only under malfunctlon conditions of the means of accommodating
expansion water should an expansion valve operate and discharge
water. An illustration of an expansion valve is shown in Dlagram 170
and detalls of discharge plpes from expansion valves are described In
Clause G18.4.

Spring

Diaphragm
Valve disc —| Outlet

Must provide safe
| [ and visible disposal
L of discharge of water
<
“~Oriice for discharge

(shown In open poistion)
Threaded ———
connection

Biagrar 170, Hustration of lypical expansion valve

e T ——

Temperature and combined temperature and pressure
relief valves

G221

Except for unvented hot water storage vessels of a capacily of 15 litres
or less, a temperature rellef valve complying with BS 6283: Part 2,

or a comblined temperature and pressure rellef valve complying with
BS 6283: Part 3, should be provided on every unvented hot water
storage vessel. The valve should:

{a) be located directly on the storage vessel, such that the
temperature of the stored water does not exceed 100°C; and,

(b} anly discharge water at below its operating temperature when
subjected to a pressure not less than 0.5 bar (50 kPa) greater than
the maximum working pressure In the vessel to which It is fitted,
or 0.5 bar (50 kPa) greater than the operating pressure of the
expansion valve, whichever is the greater.

Temperature relief valves or combined temperature and pressure
relief valve should only discharge water at the temperature, and
pressure where applicable, determined in accordance with Guldance
Clause G22.1. For details of discharge pipes and thelr termination see
Clauses G171, 2 and 3.

The recommendation In Clause G22.1 Is that the temperature of
the water does not exceed 100°C. To pravide a reasonable margin
below this temperature, and except where the valve Is provided in
accordance with Clause G22.2, It s suggested that any temperature
relief valve or combined temperature and pressure relief valve,
whether self-setting or non-self-setting, should operate at a
temperature not exceeding 85°C,

—{— Spiing
%E —{— Dlaphragm
valva disc -
= =
F o TE T — = Outlel.
! Must pravide
safe and vislble
L — disposal of
GED i discharge af
veryhot water
Support for —| Orlfice far beck il
temperature discharge
clomant (shown In opan
postian)
Temperature sensing element
Threaded — Immersed within top 150mm of
connection the vassel, On expansion it lifta
! the disc off its seating
|| |——— agalnst the spiing

Diagram 171. Hlustration of lypical lemperature relief valve
e —]

Non-mechanical safety devices

G22.2

If a non-mechanical safety device such as a fusible plug s fitted to
any hot water storage vessel, that vessel requires a temperature reljef
valve or comblned temperature and pressure relief valve designed to
operate at a temperature not less than 5°C below that at which the
non-mechanical device aperates or Is designed to operate,

Non-mechanical safety devices such as fusible plugs have sometimes
been Installed In the past In directly heated hot water systems

lo prevent the system being subjected to bolling caused by a
malfunction of the energy control. The problem Is that when the
fusible plug operates |t discharges water and/or steam, depending
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on the temperature and pressure of the water at the moment of
operation. To avoid a dangerous health and safety situation, Guidance
Clause G22.2 requires a temperature rellef valve or a combined
temperature and pressure relief valve to be fitted which will operate
at a temperature of not less than 50°C below that at which the non-
mechanical safety device Is designed to operale. In this situation the
non-mechanical safety device would never operate unless the rellef
valve falled and the overall effectiveness and benefits derlved from
installing the non-mechanical device need to be considered.

Filling of closed circuits

G231

No primary or other closed circult should be directly and permanently
connected to a supply pipe unless it Incorporates an approved
backflow prevention arrangement.

Primary and other closed circults have to be initially filled with

water and require additional ‘topping-up” at intervals during use.
Primary circults may contaln additives and the water can be heavily
contaminated, therefore they are not to be permanently connected to
any supply pipe without an air break device,

G23.2

A connection may be made to a supply pipe for filling or replenishing
a closed circult by providing a servicing valve and an appropriate
backflow prevention device, the type of which wlll depend on the
degree of risk arising from the category of fluld contalned within the
closed circuit, providing that the connection between the backflow
prevention device and the closed circuit is made by:

(@) atemporary connecting pipe which must be completely
disconnected from the outlet of the backflow prevention device
and the connection 1o the primary circuit after completion of
the filling or replenishing procedure (DMagram 152 shows an
acceptable method, of fliling a closed circult, providing that
the fluld In the closed circult Is not a greater hazard than fluid
category 3); ar

(b

a device which In addition to the backflow prevention device
Incorporates an alr gap or break in the pipeline which cannot be
physically closed while the primary circuit Is functloning; or

{0 an approved backflow prevention arrangement.

Where a connection is made to a supply pipe, or a distributing pipe

in some instances, for supplying water for filling or replenishing water
in a closed circult, such as a hot water primary circuit and/or a space
healing system, It Is essential that:

(a) there Is no backflow of water, at any time, from the primary circuit
Into the water supply; and

{b) the water supply Is disconnected, or vented to atmosphere during
the petiods between fllling and subsequent replenishing of the
water in the primary circuit,

Under normal operating conditions, the pressure in a primary healing
circuit is less than in the pipe supplying water to the circuit. However,
In the event of a malfunction of an expansion valve or pressure rellef
valve in the primary circult, pressure may rise above the pressure

In the supply pipe. In such an instance, a mechanlical backflow
prevention device could be damaged and cease to function. If there Is
no discontinuity or venling to atmosphere and, as frequently happens,
the valve controlling the water supply has been left In the open
position, fluld from the primary circuit may return o the supply pipe.

1t Is therefore essential that when filling or replenishing of a primary
circult Is completed, there shall be a discontinuity at the point of
connection, or the type of backflow prevention device installed shall
be of a type that allows any fluld resulting from excess pressure in the
primary clrcult to discharge to waste.

The type of backflow prevention device required should be suitable
for a fluld Category 3 risk in the case of a house or for fluid category 4
risk for Installations in other than a house (See examples In Schedule
2 Sectlon 6.1: Tables 1 to 5). It Is however essentlal that there |s a
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discontinulty In the connecting pipe work or a backflow prevention
arrangement Is used In which any fluid resulting from backflow from
the primary circuit Is discharged to waste,

To avoid control valves being tampered with and left in an open
poslition it Is recommended that all control valves used In connection
with fllling loops should be lockshield type valves with a loose key.

A satisfactory method of filling or replenishing a primary clrcuit In

a house Is described in Clause G23.2a and Dlagram 172, where the
temporary connecling pipe Is completely disconnected after filling or
replenishment.

Another method that is considered acceptable for a fluid category
3 rlsk In a house and satisfies Clause G23.2b is the installation of a
Type CA: 'Nan-verlflable disconnector with different pressure zones
backflow prevention device, (see Diagram 173).

In other than a house, where backflow protection agalnst a fluld
calegory 4 risk is required, a Type BA: "Verifiable backflow preventer
with reduced pressure zone’ backflow preventer (RPZ valve), with a
stralner on the inlet, could be used. {see Diagram 174).

Uinless using an approval backflow prevention device which is
permitted to operate continuously, methods of supplying feed water
to a closed circuit are to be manually operaied and are only to be
used when make up waler is required.

Dlagram 172 Approved
method for lemporary
connectlon for filing a closed

? Frimary flow
* clreult In a house

and retum Double chock

valve assembly
Is accoptablo
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Temporary
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Supply
pipe 1

Dlagram 173. Allernative
method of flling and
replenishing a closed circull
Ina house, uslng a Type CA
backflow prevention device
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Dilagram 174. Method of
Jiliing a closed clreult In a
system installed In other
than a house, using a Type
BA backflow prevention
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Schedule 2 Section 9
Paragraph 24

W(Cs, Flushing Devices and Urinals

24. (1) sublect to the following provisions of this paragraph —

@)

(b

(@

(@

(e

(h)

1]

every water closet pan shall be supplied with water from a flushing
cistern, pressure flushing cistern or pressure flushing valve, and shall be
50 made and installed that after normal use its conlents can be cleared
effectively by a single flush of water, or, where the Installation is designed
to recelve flushes of different volumes, by the largest of those flushes;

no pressure flushing valve shall be installed -

() Ina house, or

(I In any building not belng a house where a minimum flow rate of
1.2 litres per second cannot be achieved at the appliance;

where a pressure flushing valve is connected to a supply pipe or
distributing pipe, the flushing arrangement shall incorporate a backflow
prevention device consisting of a permanently vented pipe interrupter
located not less than 300mm abaove the splllover level of the WC pan
or urinal;

no flushing device installed for use with-a WC pan shall give a single
flush exceeding 6 litres;

no flushing device designed to give flushes of different volumes shall
have a lesser flush exceeding two-thirds of the largest flush volume;

every flushing cistern, other than a pressure flushing cistern, shall be
clearly marked internally with an Indelible lIne to show the Intended
volume of flush, together with an indication of that volume;

a flushing device designed to give flushes of different volumes =

(i) shall have a readily discernible method of actuating the flush at
different volumes; and

{li) shall have Instructions, clearly and permanently marked on the
cistern or displayed nearby, for operating it to obtain the different
volumes of flush;

every flushing cistern, not belng a pressure flushing cistern or a urinal
clstern, shall be fitted with a warning plpe or with a no less effective
device;

() every urinal that Is cleared by water after use shall be supplied with
water from a flushing device which =

(i) In the case of a flushing clstern, Is filled at a rate sultable for the
installation;

(i) in all cases, Is deslgned or adapted to supply no more water than
is necessary for effective flow over the internal surface of the urinal
and for replacement of the fluid in the trap; and

except In the case of a urinal which is flushed manually, or which Is

flushed automatically by electronic means after use, every pipe which
supplies water to a flushing cistern or trough used for flushing a urinal shall
be fitted with an isolating valve controlled by a time switch and a lockable
Isolating valve, or with some other equally effective automatic device for
regulating the periods during which the clstern may flll.
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(2

(3)

@)

(5)

(6)

7)

Every water closel, and every flushing device designed for use with a
water closet, shall comply with a specification approved by the regulator
far the purposes of this Schedule.

The requirements of sub-paragraphs (1) and (2) do not apply where faeces
or urine are disposed of through an appllance that does not solely use
fluid to remove the contents.

The requirement In sub-paragraph (1){)) shall be deemed ta be satisfled =

(@) In the case of an automatically operated flushing cistern servicing
urinals which is filled with water at a rate not exceeding -

{i) 10 litres per hour for a clstern serving a single urinal;

(i) 7.5 litres per hour per urinal bowl or stall, or, as the case may be,
for each 700mm width of urinal slab, for a cistern serving two or
more urinals;

(b) in the case of a manually or automatically operated pressure flushing
valve used for flushing urinals which delivers not more than 1.5 litres
per bowl or position each time the device is operated.

Until 1 January 2001 paragraphs (1) (a) and (d) shall have effect as if they
provided as follows —

(a) ‘every water closet pan shall be supplied with water from a flushing
cistern or trough of the valveless type which incorporates siphonic
apparatus;’

(d) ‘no flushing device installed for use with a WC pan shall glve a single
flush exceeding 7.5 litres’.

Notwithstanding sub-paragraph (1)(d) a flushing cistern installed before 1
luly 1999 may be replaced by a cistern which delivers a similar volume
and which may be either single flush or dual flush; but a single flush
cistern may not be so replaced by a dual flush cistern.

In this paragraph -

‘pressure flushing cistern’ means a WC flushing device that utllises the
pressure of water within the cistern supply plpe to compress air and
Increase the pressure of water available for flushing a WC pan;

‘pressure flushing valve’ means a self-closing valve supplled with water
directly from a supply plpe or a distributing pipe which when activated
will discharge a pre-determined flush volume;

‘trap’ means a pipe fitting, or part of a sanitary appliance, that retains

liquid to prevent the passage of foul alr; and

‘warning pipe’ means an overflow pipe whose outlet is located in a

posltion where the discharge of water can be readily seen.
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General

G24.1

Every WC pan should be flushed and its contents cleared effectively
by a single flush of water or, where alternative volumes of flush water
are avallable, by the largest of the available flushes.

WC pans may be flushed with a single flush of water or, where two
different volumes of flush capacity are Installed, by the larger of the
two volumes of flush. Irrespective of the type of flushing mechanism
the contents of the pan should be effectively cleared.

Where dual flush devices Installed, a single lower flush volume should
be adequate to clear urine and paper, a single larger flush volume
should clear all faeces and paper.

Methods of flushing WC pans

G24.2

Except in @ house, or any other bullding where a minimum flow
rate of 1.2 lltres per second cannot be achieved at the appliance, a
WC pan may be flushed by a manually operated pressure flushing
valve direclly connecled lo a supply or distributing plpe, provided
that the flushing arrangement Incorporates a backflow preventlon
arrangement or device appropriate to fluld category 5.

See Schedule 2: Paragraph 14

Pressure flushing valves are not permitted In houses. These valves
require a minimum rate of flow of 1.2 litres per second to be available
at the WC pan and may be installed in premises, other than houses,
where this amount of waler for flushing Is available at the WC, Many
smaller premises have a total flow demand of less than 1.2 litres per
second, therefore pressure flushing valves are not permitted for

these applications.

Pressure flushing valves may be served with water from elther a
supply pipe ar, In sultable clrcumstances, a distributing plpe. The outlet
of the pressure flushing valve should incorporate, or be provided with,
a pipe Interrupter with a permanent atmaospheric vent; the flushing
valve being Installed so that the level of the lowest vent aparture

Is not less than 300mm above the splllover level of the WC pan.
Unless a servicing valve s integral with the pressure flushing valve It
Is recommended that a separate servicing valve be provided on the
branch pipe to each pressure flushing valve, A sultable arrangement Is
shown in Diagram 175.

If manually operated solenoid or equivalent pressure flushing
valves are installed the valve must be of the normally closed type or
non-latching.

Pressure flushing valves thal do not incorporate a permanent vent, or
where a plpe interrupter Is not Installed on the qutlet of the valve, are
acceptable providing that the pressure flushing valves are located not
less than 300mm above the spillover of the WC and they are supplied
with water from a dedicated cistern supplied with water through a
Type AG alr gap.

G24.3

Flushing apparatus for use with a WC pan should be designed to
deliver a maximum flush volume not exceeding 6 litres and the lesser
volume of waler for a dual flush apparatus should not exceed two-
thirds of the large flush volume.

G24.4

Except in the case of a pressure flushing cistern, a clearly marked
Indelible line should indicate the water level and the volume of fiush.

G24.5

Every flushing mechanism designed or adapted to give flushes

of different volumes should have instructions for operating and
obtaining the different volumes of flush clearly and permanently
marked on the cistern, or displayed near the flushing mechanism.
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Dlagram 175.
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Flush pipe ———| Not less

than 300mm

| ————. |
J Splllover lavel

Problems have arlsen In the past where the operation of dual flush
cisterns has not been fully understood and repeated fiushing at the
lower flush volume has not cleared all the faeces from the WC pan.
To avoid problems In use It Is recommended that where any dual
flush devices are used in a building, the dual flush devices should be
Installed In all WCs.

Schedule 2: Section 9: Paragraph 24 (1)(c) requlires that a readlly
discernable method of operating dual flush cisterns must be provided.
Sultable methods may consist of separate buttons or handies,
segmented (one third/two third) buttons, wall plales with different
slzed pressure pads, handles which operate one way or the other, and
many other varlatlons.

Schedule 2: sectlon 9: Faragraph 24 (f)(ll) requires that Instructlons

for operation are clearly and permanently displayed for all users.

It Is important therefore that flushing devices that incorporate dual
flushing arrangemenis should have Instructions for operating the two
methods of flush either on the cistern or displayed nearby. Instructions
should be clear, unamblguous and permanently marked, particularly
In public buildings 1t Is recommended that dual flush devices be
arranged so that they operate the larger flush volume If the flushing
device defaults in operation.

Warning pipes

G24.6

Except for pressure flushing clsterns, all WC flushing clsterns should
be provided with a connection for a warning plpe, the outlet of which
is to discharge In a prominent position, or have an alternative equally
effective device.

A 'no less effective device’ Is an alternative to a warning plpe but
which still provides a warning of a fallure of the water inlet valve to a
WC cistern. A standpipe overflow within the cistern, which discharges
into the flush pipe or WC pan, is deemed acceptable In lleu of a
warning pipe but if a no less effective device Is being considered It Is
preferred the criteria listed in @ to d below is followed if at all possible,



The following are considered sultable devices:

(a) a visible warning, for example, a tundish, sight glass, mechanical
signal or an electrically operaled device such as an Indlcator lamp;
or

(b) an audible signal; or

() a mechanical device which disables the flush, thereby indicating to
the user that there Is a fault condition in the WC flushing system:;
or

{d) a device that detects when the water level rises above the
maximum operating level and closes the water supply to the float
operated valve,

The Specification for a WC cistern requires that where a standplpe
overflow Is provided In the cistern, water should not be able to enter
the pipe until the level of the water In the cistern is more than 10mm
above the warning plpe discharge level. WC flushing cisterns of the
slde entry type are normally constructed so that the centre line of
the float operated valve is at the same level as the centre line of the
warning plpe.

In order to provide a Type AG air gap between the lowesl level of the
outlet of the float-operated valve and any water discharging from the
warning pipe, it s preferable that a float-operated valve is installed
with an * up and over' discharge which conforms with BS 1212: Part

2 or 3, or 5 of a type that provides the necessary alr gap. See Diagram
176, A float operated valve conforming to Part 1 of BS 1212 should
not be Installed In a WC flushing cistern unless It Is protected against
backflow with an acceptable backflow prevention device.

See Section 7: Clauses G16.10 to G16.14 for further information on
warning pipes and combined warning pipes.

Typo AG alr gap of (o satlsfy vacuum lest
specified In BS 1212: Parls 2, 3, and 4

Allernative 1. Float oporated valve

Slde outlet

warming pips
4§ FL
4
Water line
leval ta be
markad
Allernative 2, — Siphan
Bottom outlet
standing
waming pipo

Dischargo ta WC pan

Diagram 176. Relationship between floal operated valve outlel, elevaled overfiow level and
alternative warning pipes in a WC flushing cistern
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G24.7

Where warning pipe(s) discharge over a tundish, the tundish must be
visible.

Any tundish recelving warning pipes must be located In a prominent
positlon so that any discharge Into It incorporates a AUK3 alr gap and
can readlly be seen. A tundish located in a duct, cupboard or room
only Infrequently visited would not be acceptable unless a viewlng
window aperture or sight glass is provided In a WC compartment or
toilet area.

A warning plpe from a WC flushing cistern which terminates over a
vislble tundish, which discharges Into a flush pipe to a WC, would be
considered satisfactory.

For reasons of health, the outlet from a tundish must not discharge to
a soil or waste discharge pipe, or a draln, downstream of any trap or
gulley. It is not sufficient to provide the tundish with Its own trap as
the water in the trap will evaporate.

G24.8

A warning plpe may be Installed to discharge water into a WC pan
providing It discharges Into the air not less than 150mm above the
top edge of the WC pan.

The termination point of any warning plpe discharging over a urinal
channel or above a drainage gulley grating must be at least 150mm
above the top edge of the urinal channel or ground level of the
surrounding area,

WC pans and WC flushing devices

G249

All WC pans and all flushing devices for WC pans should conform to a
specification approved by the Water Board and the types of flushing
devices for use with WC pans are described below,

WC flushing cisterns may Incorporate flushing devices as follows:

a. Flushing cistern with siphonic outlet

This Is the traditional WC “valveless’ flushing cistern where the water
from the cistern can only be used to flush a WC when the siphon

Is primed by the user. When the flushing arrangement is not being
operated it cannot pass any water to the WC pan.

When the operating handle In Dlagram 177 Is depressed the plunger
rises pushing air out of the siphon Into the flush pipe and initiating
the flush, When the water level reaches ‘A, alr enters the siphon and
stops the flush.

Typo AG alr gap at
float operated valve

B 2

Operating handle

 —
j b(\lulnl:‘lg
o (may ho
" Fumlll:‘d i
Intemnal averflow
and approved
Inlet valve aio
fitad as an equall
effectlve dovico

Operating
= water level

— Siphaile
atiflet

Al

- T
Float operated valvo %

contralling Inflow l

Peilarated plunger with
Noxibile sealing disc

Discharge to WC pan

Diagram 177. WC flushing cistern with siphonic discharge to WCpan

b. Dual flush flushing cistern with siphonic outlet

This is similar to ‘a” above but incorporates an arrangement whereby
alr can be admitted through an aperture in the siphon, thus breaking
the flow. If the lower flush volume has been selected, the aperture
admits alr when the falling water level reaches it, thus only part of the
waler In the cistern is discharged. If the larger flush volume is selected
the entry of alr Into the siphon Is prevented and the full amount of
water In the clstern Is discharged, The arrangement of the aperture at
point ‘A, shown in Diagram 177, Is equally applicable for both single
and dual flush cisterns.

€. Flushing cistern with ‘drop’ or ‘flap’ valve outlet

These ‘valve outlet' type cisterns have a valve on the outlet which s
normally closed. With the cistern full of water the operaling lever is
actlvated and the drop valve (See Diagram 178) or flap valve
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(5ee Dlagram 179) |s opened and water passes to the flush pipe. With
the ‘drop’ type valve the valve lifts around the full circumference of
the outlet, whereas with the ‘flap’ valve one side of the lifting valve
Is hinged. There Is an arrangement whereby the valve is held open
automatlcally until the whole of the flush has passed, after which
the valve closes. The drop type of flushing cistern outlet valve is also
available with dual flush mechanisms.

Typee AG air gap at
lloat oparated valve

Operaling liitlan

i [

-Walar
level

o

=]

Discharge to WC pan l‘

Drop oullel

Dlagram 178. WC lushing cistern with drop valve autlet

Typee AG alr gap al
flpat oporated valva

Operating handle

Flap valvo autlot =\ \

=

Dlscharge to WC pan ‘

Standing availlow

Diagram 179. WC{lushing cistern with flap valve outlet

Urinal flushing devices

G24.10
Urinals may be flushed with elther:

{a} a manual or automatically operaled cistern; or,

(b) a pressure flushing valve directly connected to a supply or
distributing pipe which Is designed to flush the urinal, elther
manually or automatically, provided that the flushing arrangement
incorporates a backflow prevention arrangement or device
approprlate to fluld category 5.

Urlnals are usually provided with automatically operated flushing
cisterns; however, 8 manually operated flushing clstern may be
provided for a single urinal (see Diagram 180).

Where pressure flushing valves or solenoid valves, either manually
operated or automatically operated after use by electronlc means, are
installed, the valves may be served with water from elther a supply
plpe or a distributing plpe which Is capable of dellvering 1.5 litres per
urlnal bowl, or posltion, each time the device is operaled.
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If manual or automatically operated solenold or equlvalent pressure
flushing valves are Installed the valve must be of the normally closed
type or non-latching.

Sectlon 2, Paragraph 24(1)(c) requires a permanently vented pipe
Interrupter located between the pressure flushing valve or solenoid
valve serving a urinal, a pipe interrupter, having to be open to the
atmosphere, effectively prohibits concealed or flush mounted control
systems which are vandal resistant compared to surface mounted
control arrangements, Furthermaore, a plpe Interrupter Is Ineffective If
too large a restriction Is placed upon the outlet, as In the case of the
sparge outlet of a urinal. It Is not reasonable therefore, to consider
that a pressure flushing valve or solenoid valve used for controlling
the flow of water to a urinal should require an accompanying pipe
Interrupter.

Pressure flushing valves and self-closing solenald valves used as
controls for flushing urinals will be deemed therefore to satisfy the
requirement of the Byelaw, the necessary backflow protection should

Warning 1| | Ds ‘ﬂu = Diagran 180,
Nine g Single urinal with
manually operated
\ flushing clstern
Cistern with float
Manual operaled valve and
opeiation Type AG ait gap
of siphon
H“‘x @
===}
PO —— 1 |
Servicing valve unless Diagram 181,
:;ne'glral witlll pressure Uririal with presstire
ushing valve flisshing valve

Pressure

Mushing valve with integeal
or separata (Type 1C)
pipe Interrupter with
( parmanant atmospharic vont
Lowest level of vent

Not less than
150mm

Flush pipe ———|

Not less than
joomm

Hushing outlat - /K Y .
[\\..
/

Splllover level

Urinal \l Tf

FL



be considered to be the air gap between the sparge outlet and the
spillover level of the bowl.

Unless a servicing valve is integral with the pressure flushing valve
It Is recommended that a separate servicing valve be provided on
the branch plpe to each pressure flushing valve. An acceptable
arrangement Is shown In Diagram 181,

G24.11

Unless a urinal cistern is manually operated, or fills and flushes by

a device operated by an electronic sensor, pressure pad or no less
sultable device which ensures that the urinal is only flushed after

It Is used, the Inlet ta the flushing cistern is to be controlled by a

time switch opening an Inlet valve or some other equally effective
automalic device which regulates the periods during which the cistern
may fill.

This requirement prevents the flow of water to urinal cisterns during
the periods when the bullding Is unoccupied thus conserving water
supplies, This is normally achleved by:

{a) incorporating a time aperated switch controlling a solenoid valve
which cuts of the waler supply to the urinal flushing cistern(s) (see
Diagram 182); or

{b) an ‘Impulse’ initiated automatic system which only permits water
to pass to a urinal cistern when other appllances are used (see
Dlagram 183); or

(d proximity, or sensor control devices.

Pet cock with
tye AUKZ alrgap Automatic
flushing
cistern
Timing switch controlling
shut off valve
Lo - 5 ;
XSEV — -
Sparge pipg ———
Unlts of slab |
= e -
-
FL

Diagram 182 Automatically operated urinal flushing clstern with peried time switch controf

I T

Hydraullcally
npe:atedvﬂiﬂ—‘
pa—(— }
S5gV - /
Pet cock with -
type AUK2 alr gap
Automatic
flushing
cistern
Operation of tap
Initiates flushing
sequence
o) "\\
IJ ‘|
e = ;i
< r I~ o
\ ‘,' \ i ”_.4 i
" l‘ oL Urdnal
\ A stall
- i or bawl
e
| A

Diagram 183 Automatically operated urinal flushing cistern centralied by hydraulically
operated valve

Automatic urinal cistern filling rates

G24.12

An automatically operated flushing cistern serving urinals should be
fllled with water at a rate not exceeding:

(@) 10 litres per hour per urlnal bowl for a cistern serving a single
urinal; or,

(b) 7.5 litres per hour per urinal bowl or position, or, as the case may
be, for each 700mm width of urinal slab for a cistern serving two
of more urinals.

This requirement will be accepted as being satisfied If any flushing
cistern deliverlng water to a urinal installation complles with BS 1876:
1990: Specification for automatlc flushing cisterns for urinals.

An automatic flushing cistern for use with a urinal (see Diagram 184),
contalns a siphon arrangement which prevents water flowing down
the flush pipe until the cistern is full. At this point water flows down
the flush pipe, thus creating a negative pressure upstream of the
discharge In the flush pipe, and the remaining water |s siphoned out
of the cistern by atmospheric pressure, Flow continues untll the cistern
is nearly empty and alr can enter the siphon at the Inlet. The cistern
commences refllling and the cycle Is automatically repeated.

Pet cack or other suitable

inlet control to clstl-:-f L{E‘i T D]J
Flow nd]u-.'lmnnt.. mJ

——— Type ALKz air gap

——— Operating
watar lavel

L Autamailc
siphon

.

=}
‘ Discharge to urinal
Diagram 184, Delalls of an automatic urinal flushing clstern
e r———— ey
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G24.13

Where manually or automatically operated pressure flushing valves
are used for flushing urinals, the flushing valve should dellver a flush
volume not exceeding 1.5 litres per bowl or position each time the
device is operated.

Limitation of capacity of WC flushing cisterns and
method of flushing

G24.14
Untll 31 May 2003 :

(a) every WC pan should be flushed with water from a flushing
cistern of the valveless type, that Is, one that Incorporates siphonic
apparatus for providing the means of flushing: and

(b} no flushing apparatus for use with a WC pan should give a single
flush volume greater than 7.5 litres.

While a 6 litre or lower flush will be permitted for flushing a WC pan,
the only method of flushing the pan will be by the use of a flushing
cistern containing a siphonically operated outlet. From 1 June 2003,
flushing by the use of ‘drop’ or ‘flap’ valves In clsterns, or pressure
flushing valves, will be permitted.

The above only applies to the flushing of WC pans. The use of a
manually operated clstern with a drop valve or flap valve outlet, or a
pressure flushing valve, for flushing a urinal is now permitted.

Renewal of existing WC cisterns

G24.15

Notwithstanding G24.14, where any existing flushing clistern Installed
before 1 June 2003 needs to be replaced without changing the WC
pan, the new cistern should be of the same flush volume as the one
being replaced, which may be a single or dual flush, A single flush
cistern may not be replaced with a dual flush cistern. Where duak-flush
cisterns are renewed the lesser flush volume Is not to be greater than
2/3 of the total flush volume.

Where a complete Installation of a flushing clstern and WC pan

Is being replaced, the cistern will be treated as new and not as a
replacement cistern, therefore the cistern will need to comply with the
current Byelaws.
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Section 10
Paragraphs 25, 26 & 27

Baths, Sinks, Showers and Taps
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Schedule 2 Section 10
Paragraphs 25, 26 & 27

Baths, Sinks, Showers and Taps

25.  All premises supplied with water for domestic purposes shall have at
least one tap conveniently situated for the drawing of drinking water.

26. A drinking water tap shall be supplied with water from —
(@) a supply pipe;
{b) a pump dellvery pipe drawing water from a supply pipe; or

(c) a distributing pipe drawing water exclusively from a storage
clstern supplying wholesome water.

27. (1) Subject to subparagraph (2), every bath, wash basin, sink or similar
appliance shall be provided with a watertlght and readily accessible plug
or other device capable of closing the waste outlat,

(2) This requirement does not apply to -
(@) an appliance where the only taps provided are spray taps;

(b) a washing trough or wash basin whose waste outlet Is incapable of
accepting a plug and to which water Is dellvered at a rate not
exceeding 0.06 litres per second exclusively from a fitting deslgned
or adapied for that purpose;

(c) a wash basin or washing trough fitted with self-closing taps;
(d) a shower bath or shower tray;
(e) a drinking water fountain or simllar facility; or

(f) an appliance which Is used in medical, dental or veterinary premises
and is designed or adapted for use with an unplugged outlet.
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Drinking water points

G25.1

All premises supplled with water for domestic purposes should have
al least one convenlently situated tap for supplying drinking water
directly from the supply plpe.

Wherever practicable In any new or altered water supply installation
where waler Is required for drinking. a drinking waler tap, supplied
directly fram the supply plpe, should be provided. Where the drinking
water tap cannot be provided with water from a supply pipe, the tap
should be supplied from cistern containing water of drinklng water
quality (see Clause G26.2).

G25.2

In houses, a drinking water draw-off tap should normally be sited
over lhe kitchen sink and be connected to the supply plpe. Where
drinking water Is required In premises which use a water softener, an
unsoftened drinking water tap should be provided.

Drinking water supplies

G26.1

All taps supplying drinking water should be fed from a source of
wholesome water and preferably be supplied with water directly off
a supply pipe. Where Insufficient water pressure is available in the

supply plpe and:

{a) the demand is less than 0.2 litres per second; or

(b} If a larger demand Is required and the Water Board agrees,
drinking water may be pumped directly off the supply plpe.

Where it is impracticable to supply water directly off the supply pipe
due to Insufficlent water pressure being available, it may be necessary
to Install pumps or a booster system. If the amount of water required
Is less than 0.2 litres per second It Is permissible to pump directly off
the supply pipe. However, if a greater flow capacity is required to
serve the premises the written consent of the Water Board will be
required either for pumping directly or indirectly (through a clstern or
closed vessel) from the supply pipe. Iif an Indlrect system of pumping
1s Installed it Is preferable that the system Is of a type that minimises
exposure of the water to the air, In order to reduce the possibility of
deterioration of the microbial quality of the water.

G26.2

Where il is impracticable to supply drinking water from the supply
pipe, the water should be taken from a distributing plpe drawing
wholesome water from a storage clstern.

An alternative to supplying drinking water from the supply plpe Is
to supply It from a storage clstern contalning potable water Installed
In accordance with Clause G15.13. However, It s preferable that,
wherever practicable, water for drinking purposes is derived directly
from & supply pipe.

While drinking water derived from a storage cistern may be
wholesome, it is recommended that;

(a) the Interlor of the cistern Is kept clean; and

(b) the quantity of water stored Is restrlcted to a minlmum essentlal
capacity so that the throughput of water is maximised; and

(¢) the water is below a temperature of 20°C (bearing In mind that
clsterns are often placed In roof spaces ar volds and subjected to
wide temperature varlations); and

(d) the clstern is insulaled, ventilated and fitted with a screened
warning and/or overflow pipe In accordance with Dlagram 145.

(8) the cistern should be regularly Inspected and cleaned internally.
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The provision of thermal Insulation to a cistern, while protecting

the water In the cistern from freezing during winter periods, is not
always sufficlent to maintain the waler temperature to less than

the recommended 20°C during summer periods; thus the quality of
the water may not be satlsfactory when ambient temperatures are
elevated. The need for strict control of water temperatures is referred
ta in detall In Sectlon 4; Clause G8.1.

G26.3

Water that has been softened on site should only be used for drinking
purposes when the treated water Is wholesome.

Softening water alters its chemical composition and may result In
non-compliance with the quality requirements for wholesome water.
Where a water softener Is Installed In premises the owner or occupler
of the premises 1s responsible for the operation and maintenance of
the softener, and therefore, the quallty of the water produced by the
softener. If operation and maintenance Is not carried out properly

the quallty of the water may not be satisfactory and may not satisfy
the requirements of the Waler Quality legislation. While commercial
and Industrial premises may have trained maintenance staff avallable
this is unlikely to be the case In a private dwelling. It Is recommended
therefore that only water that has been derived from the Water
Board's mains and has not been softened on site Is used for

drinking purposes.

G264

Except In a house, all taps lhal are supplied with cold water that |s not
wholesome should be labelled 'Not Drinking Water".

In a house the accupler Is responstble for maintaining the quality

of the water used. Within a commerclal or Industrial building the
responsibilily for quality rests with the operators or owners, it Is
therefore Important that all taps that supply drinking water are
readlly distingulshed from those that do not. This can be achieved by
labelling either type accordingly.

Waste outlets from appliances

G271

Except for the following appllances, all baths, wash basins, sinks
and simllar appllances should be provided with a watertight and
readily accessible plug or some other device capable of closing the
water outlet:

(a) an appllance where the only taps provided are spray taps;

{b) a washing trough or wash basin where the waste outlet is
incapable of accepting a plug and to which water Is dellvered at
a rate not exceeding 0.06 litres per second excluslvely from a
fitting deslgned or adapted for that purpose;

{0 a wash basin or washing trough fitted with self-closing taps;
(g} ashower bath or shower tray;
{e) a drinking water fountain or similar facility; or

{ an appllance which Is used In medical, dental or veterinary
premises and is designed or adapled for use with an
unplugged outlet.

In the interests of preventing undue consumption and of conservation
water It s Important that It Is not allowed to run to waste durlng use
of an appllance. However, there are cases where water does not

need to be retained within the appliance during use and the cases
lsted within G27.5 are appropriate. in all other Instances of sanltary
appllances, waste plugs should be provided. Diagrams 185 and 186
show illustrations of the requirements,



Waste plug
required

Illlﬂ

Sink

Outlat

Inlat
X Waste plig roquired /
outter 1737 -3 o

Diagram 185. Hlustratlons of the need for waste plugs

Shawer head Shawer

Fitting incapabla of dellvering
mara than 3.6 litres per minute
No waste plug required

\[____ ‘

L J’

Oullut Nu waste
plug required

Hat — Cold

No waste
plug
required

Outlat

Diagram 186. Appllances which are nol required to be fitted with a plug

Water supplies to washing troughs must be made through a fitting
capable of feeding Individual units without, al the same time
discharging to others. Examples of washing troughs are lllustrated In
Dlagrams 187 and 188.

Dedicated fittings Incapable of delivering
more than 3.6 litres per minuta

\

g ——-:@'

Unlis 600mm

No waste
plug required

i
i
|
i
-

Dlagram 187. Example stralght washing trough

Dedlcated fittings incapable of delivering
maora than 3.6 litres per minute

Unit 600mm
No waste plug required

Diagram 188, Example circular washing trough

115



@ Baths, Sinks, Showers and Taps

116



4

Schedule 2
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Washing Machines, Dishwashers
and Other Appliances
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Schedule 2 Section 11
Paragraph 28

Washing Machines, Dishwashers and
Other Appliances

28.  subject to subparagraph (2), clothes washing machines, clothes washer-driers
and dishwashers shall be economical In the use of water.

(2) The requirements of this paragraph shall be deemed to be satisfied in the
case of machines having a water consumption per cycle of nol greater
than the following -

(@) for domestic horizontal axis washing machines, 27 Iitres per kllogram
of washload for a standard 60°C cotton cycle;

(b) for domestic washer-drlers, 48 litres per kilogram of washload for a
standard 60°C cotton cycle;

{c) for domestic dishwashers, 4.5 litres per place setting.
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RII-V Washing Machines, Dishwashers and Other Appliances

General

G284

Domestlc horizontal axis washing machines should not have a water
consumption per cycle grealer than 27 litres per kilogram of washload
In accordance with Annex 1 of EU Directive 85/12/EC,

G28.1

These requirements limit the volumes of water used in a single cycle
of operations of domestic clothes and dishwashing machines and
water using tumble drlers.

For detalls of backflow prevention requirements for both domestlc
and commercial application machines reference should be made to
Schedule 2: Section 6.2: Paragraph 14.

G28.2

Domestic washer-driers should not have a water consumption per
cycle greater than 48 litres per kilogram of washload In accordance
with Annex 1 of EU Directive 99/60/EC.

G28.3

Domestic dishwashers should not have a water consumption per cycle
greater than 4.5 litres per place setting in accordance with Annex 1 of
EU Directive 97/17/EC.
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Schedule 2 Section 12
Paragraphs 29 & 30

Water for Outside Use

29.  Every pipe which conveys water to a drinking vessel for animals
of poultry shall be fitted with -

(al a float-operated valve, or some other no less effective device to
control the inflow of water, which Is —
(i) protected from damage and contamination; and
(i} prevents contamination of the water supply; and

(B) a stopvalve or servicing valve as appropriate.

30. Every pond, fountain, or pool shall have an Impervious lining or
membrane to prevent the leakage or seepage of water.
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Water for Outside Use

Animal drinking troughs or bowls

G29.1

The supply to drinking apparatus for animals or poultry should be
fitted with a float-operated valve or other no less effective device to
control the inflow of water.

The inlet to an anlmal or poultry drinking trough should be provided
with a float operated valve or other no less effective inlet device. The
inlet device should be a Type AA or AB alr gap Installed to prevent
backflow from a fluid category 5 and prevent any cantamination of
the supply plpe, see Schedule 2: Seclion 6.2: Paragraph 14. The inlet
device and backflow arrangement should be protected from damage.
The general arrangements of the trough will be accepted as belng
satisfled If the animal watering trough complies with BS 3445 Fixed
agricultural water troughs and waler fittings (see Diagrarn 190).

Rigidly fixed floot Removable cover
operating valve Incked In position
Splllaver level
Water level controlled
to be not |oss than 25mm : I kel
betow splllover level ‘ = :'-31—L __________ j
L e @ e >
Servicing
valvi aL
- 1
Separation plate
750mm | prevenis
minimum | L . Waterproof damage by catile
depth of plpe insulation
caver

“ material
\

All parts to be protected agalnst damage by cattle

Dlagram 130, Typleal callle trough Installation

G29.2

A servicing valve should be provided on the Inlet pipe adjacent to
every drinking appliance for animals or poultry. See Diagram 190 far
location of the servicing valve which Is sultable for underground use.

G29.3

Water supplies to animal drinking bowls should be provided with an
appropriate backflow protectlon device on the Inlet plpe or an air gap
at the discharge point.

Where there are animal drinking troughs which are supplied with water
from a single trough the splllover levels of the supplied drinking troughs
should be at a higher level than the Initlal drinking trough In which the
water inlet device is located. This is illustrated in Diagram 191 where
troughs B and C are arranged at such a level thal any overflow takes
place at A, where trough A Is arranged as In Diagram 190,

Splllevoi levul lilghei than (i liough A

b

Traugh A ‘ ‘ Troigh €

Diagram 191, Example of supplylng two drinking troughs from another

Where animal drinking bowls are supplied with waler the source of
the supply will depend on the type of bowl belng Installed. Examples
of the types of animal drinking bowls available are shown In below,
Diagram 192 shows a type of bowl where the inlet valve could
become submerged and this type should only be supplled with water
from an Independent distributing plpe only. Diagram 193 has an air
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gap incorporated within the Infet device and this type may be supplied
with water from a supply pipe providing that the air gap is equivalent
to a Type AA alr gap detalled In Schedule 2: Section 6.2: Paragraph 14.

Float could become submerged resulting In a Auld
category 5 risk. Float valve shauld be adequately protected
fram physical damage which would lead to a waste of water

Float valve

T
@F*ﬂ

inlet

Dlagram 192, Example of animal drinking bow! with a fluld Category 5 risk (this type of bowl
to be supplied from a dedicated clstern or thraugh a Type AA alr gap only).

Inlet

Water Inlet valve
actuated by nase plate

__— Type AAalr gap
betwaen splilover
level and Inlat valve
dischargo polnt

Nose plate

Dingram 193. Example of animal drinking bow! which may be supplied with waler from a
supply pipe
i e e e T

G29.4
Agricultural water troughs should comply with BS 3445,

G29.5

Water supplles to farm bulldings housing pigs should comply with:
B5 5502: Building and structures for agriculture: Part 42: Code of
practice for design and construction of pig bulldings:

Sectlon 7.2 = Drinking arrangements; and,

Section 8.3 — Water, ponds, founlains or pools

Ponds, fountalns and pools

G304

Any pond, fountain or pool filled or supplied with water by the Waler
Board should have an Impervious lining and be watertight.

Pools etc. constructed of concrete will be accepted If they have been
designed, constructed and tested in accordance with BS B007: 1987:
Code of practice for the design of concrete structures for retaining
aqueous liquids.

G30.2

No supply or distributing pipe should be permanently or directly
connecled to a pond, fountain or pool. Where temporary connectlons
are used they should comply with the requirements of Paragraph 14
of Schedule 2,

In the context of both Byelaw) 5(1); Table; item 5, and the Guldance,
a pond, fountain or pool may be replenished by automatic means
providing a method of backflow prevention suitable for a fluid
calegory 5 risk is provided,



Schedule 3
Byelaw 5

Notification
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Schedule 3
Byelaw 5

1. The erectlon of a bullding or other structure, including a pond or
swimming pool with a capacity greater than 10,000 litres.

2i A material change of use of any premises.

3. The extension or alteration of a water system on any premises
other than a house.

4.  Theinstallation of -
(a) a bidet with an ascending spray or flexible hose;

(b) a pump or booster drawing more than 12 lltres per minute,
connected directly to a supply pipe;

{0 a water treatment unit which produces a waste water discharge
or which requires the use of water for regeneration or cleaning;

(d) a reduced pressure zone valve assembly or other mechanical device
for protection agalnst a fluld which Is In fluld category 4 or 5,

(e) a garden watering system unless designed to be operated
by hand; or

() any water systemn laid outside a bullding and either less than
750mm or more than 1350mm below ground level.
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Bath Inlet above splilover
Backllow protection
Bath Inlet below splllover
Backflow pratection
Baths
Bath laps
Combined overllow/waming pipe discharge
Notification of large voluma
Submerged Infets
Wasle outlets
Astending spray
Bldels
Backflow prolection = over ihe rim supply
Backflow protection - submerged infel or
fexible hose
Over the rim type, backfiow prevention for
Bidels inlet above splllover
Backilow protection
Bidets Inlat below spillover
Backflow protection

127

78

70

70

F

75

74
LH]
126
75
114
71

73

Fil
73

74

7

Bidets with nscendIng spray

Backflow prevention, alternative methods
Boals

Backflow preventian
Booster pumps

Need for written approval for installation of
British Standards

Reference to, In selection of fittings

Bullding Regulations G3
Instaliation of unvented hat water storage

Burled cisterns
Deslgn and instalintion

CA rion-verlflable disconnector
Description of backflow prevention device
Caplilary fittings
Use of
Cathodic protectlon
Pratection of copper cylinders by
Access cover, cistern aver 1,000 litres
Cisterns
Accessibility
Boliom oullels from clstems
Coalings
Comman waming or overlow plpes fram two
or more clsterhsg
Cominon warning pipes, need for
Condensale on lid, contamination of
Discharge polnts of waming and overllow pipes
Domestic, protection againsl freezing
Exclusion of Insacts
Filling rate, per slab widih, urinals
Filling rates, automatic urinal
Fixing of float cantrol devices
Fixing of Inlet valves
Inlets 1o cisterns
Lid specification
Linking together
Maintaining water lemperaiure In storage
comblnatlon units
Minimum headraom
Minimum size of waming pipe
Quilets fram clsterns serving primary drcults
Frovision of adequale support (o clslems
Reduced requirements for clstems serving
primary circuiis
Reduction of microbiological growih in elsterns
Supplying hol waler systems
Support of
Vermin screens (o waming and overflow plpes
Warmning & overflow provisions
Warning and overflow pipes
Warning level relative 1o overflow
Water-light construction, rcqulnzmenls for
Clation, commeéncement and |I'I|-lll'Pl'Bt-lllFDﬂ
Water Byelaws (Guernsey) Ordinance 2003
Coal tar products
Prahibition of the use of
Contings
Cistern, cold waler
Cold water temperatures
Maxlmum drquhullr,\n femperature
Colour coding of pipes
To prevent cross connectlon

Combl boller flow rates

Comblination hot water storage unlis
Temperature of distribuled waler
Comblinatlon tops
Appropriate for low and pressure
Backflow preventian
Standards for high and low pressure

Combinad tamperature and pressure rellef valves
Need for HW Storage above 151is capacity
Requirements for operation
Requirements for the pravision af

Common connectlon
Domeslic & fire supplies, backilow proteclion

Common supply pipes
Secondary backflow protection

Common warming plpes
Discharge from overflow in one cistern 1o anolher

Compatibllity of different materials
Selection of fittings

Concealed fitlings
Accassibllily
Gunmetal
Iy solid floors

72

Ho

34

25

a7

63

23

30
1]

49
ag

a0
as
ag
L]
1]
ag
108
08
87
a7
a7
liti]
a0

Bg
Ba
ag
a7
B9

88
98
89
i}
a8
87
a7
pili]

22

43

43

96

26
74
6

a4
im
101

79

77

25

35
a7
a7



&, 74 Index

Condenzate

Cistern Ild, contamination dug (o
Connection for fllling

Closed circuls for heating systems
Connaction for warning plpe

Requirement {or, In WC cistarns
Consplcuous discharge

Requirement {or, from cistern warning plpe
Consumption of water

Dishwasher, domeslic

Washer-drier, domestic

Washing maching, domestic
Contaminaled ground
Installation of pipes or fittings In
Contaminatlon of malterlals

Muterials and substances in contact with water
Contamination of water

Ban an substances which may cavse-

By permeation of futds

Location of clstern in cantaminated ncations

Resiriction on fittings in contaminated environment

Contractor's ceriiflcate

Waler Byelaws (Guernsey) Ordinance 2003
Contravention of hyelaws and defences

Water Byelaws (Cuernsey) Ordinance 2003
Control of flushing

Urinals. automatie ar manudal

Control of water entering a bullding
Control of water 1o premises
Convenlent drinking tap
Copper cylinders
Requirement far copper cylinders
Cathodic protection for
Effect of local water an
Thickness of
Covering operational valves

Critlcal water level
Definition

Cross connections
To unwhalesome waler, prevention of

DA onthvacuum valve
Description of backflow preventlon device

Damage to water fittings

Pratection for the prevention of
DB plpe Interruipter

Description of backflow prevention device
DC pipe interrupter

DE’EU"J“DI’I of backllow prevenlion device
Dead legs

Removal of

Default pressures
Fillings 1o wilthstand

Dapth of cover
Far underground pipes
Deslgn of water systems
Flow rates and plpesizing,
Flow rates wilh instanianeous bollers
General conslderations
Types of distribution systems
Detergent dispensing by garden hose
Backflow protection
Deterloration of materlals
Galvanic action

Dezinclilcation
Concealed (lings, Safely devices and backllow
prevention devices
Marking of fitlings
Resistant fitlings below ground
Thickness of protection
Usa of DZR Mings
Discharge from warning plpes
Need for conspicuous discharge
Requiremonts for
Discharge plpe
Expanslon 8 temperature reliof valves
Disconnection of disused fittings and branch plpes
Redundant fitlings and dead legs
Dishwashers
Domestic use, backfow protection
Non domeslic use, backow prolection

a8
102
106
aa
120
120

120

33

22
33
43
43

107
a4
a4

1a
30
30

30
30

44

52

63
33
63
62
45
3
37
43
43

42
42

77
a7
37
37
a7
a7
37

BH
87

a7

a5

76
76

Dlsinfection
Disposal of disinfection {luld
Fallowing suspected centaminalion
Far systems nol regularly used

Introduction of disinfection fluld 1o the water system

Major extensions and alterations

New Installations

Prucedure

Underground plpework

Using chiorlne

Using ciher than chiorine
Disputes

Water Byelaws (Guernsey) Ordinance 2003
Distinguishing types of pipas

Calour cading of pipelines
Distributing plpes

Definltlon

Provision of drain taps for
Distribution temperature

Cold water, maximumn recommended
Diverter with autamatic return

HC backfllow prevention device, description of
Domestic hose

Backflow proteciion
Domestic hose, exksting

Hackflow protection
Double check valves

Location of, an damestic hose

Dawnstream backflow risk
Related to fluld calegories
Drain down
To prevent freezing
Draln iaps
Buried
Frost-ree locallon
Laballing

Operating reguirements of
Provigian of
Spherical typa
Standards for
Submerged
Thermostailcally controlled for prevenlion of
freezing types af drain taps
Draining supply and distribution pipes
Drinking water
Allemalive sources of drinking waler supplies
Drinking water points In houses
Labeliing of drinking water taps
Pravision of wholesome supply
Slandards for installation of supply to pigs
Water softened on the premises
Drinking water fountain
Backflow protection
Oullel plug nol required
Drinking waler tap
Requirement for tap off supply pipe
Dual and single flush
Replacement of existing WCs
Dual flush operation
Instructions for use of
Dual flush WCs
Umit for fesser flush valume
Ductlie Iron plpes
Specification and installations requirements
Ducts
Removal of pipes from
Requirements for pipes in
sealing of
DUK, antk-vacuum valve
Description of backflow prevention dovice
Durabliity
Effect of, in selection of fittings

EA verliinble single check valve
Description of backllow prevention deovice

EB nen-verifiable single check valve
Descriplion of backflow prevention device

EC verifinble double check valve
DESCﬂpllDH of backllow prevention device

ED non-verlfiable double check valva
Rescription of backilow provention dovice

Effect of water on copper cylinders

Embedding of plpes
Accessibllity

128

a7
46
46
a6
46
46
46
46
46
46

32

16
a5

43

64

76

76

76

70

a5
45
iz
6
45
45
45
45
3

45

14
114
114
114
124
14

76
14

14

110

106

106

22

k1]
36

25

64

64

64

64
a0

Energy conservatlon

Maximum hol water pipe lenglh
Enforcement

Water Byelaws (Guemsey) Ordinance 2003

Exceptional freezing conditions
Precautions agalnst
Exclusion of Insects
Cold waler storage clstern

ExBting flushing clstern
Replacement by cistern of similar volume

Expansion clsiern
Capacity and water [evel

Expansion rellef valves
Discharge pipe specification

Expansion system
Integral expansian

Expansion system malfunction
5afe discharge expansion rellel valve

Expansion valves
Expansion vales speciiication
Roquirement far, If HW starage over 15 fiires
Requirements for —
Specification 1o BS6203(1)
Expansion waler
Accepted Inta cold water storage clatern
Expansion vessel flow traugh Lype
Maintaining cold water iemperalure
Primary feed and expansion clslems
Relumed o the supply pipe
Waler level In feed and expansion clslems
Extemal corrosion
Effect of, In seloction of fitlings
Extermnal temperatures
Effect of, in selection of fitings

Fatigue of malerlals
Eflect of, in section of NHings
Fertliisar dispensing by gardan hose
Backflow prolection
Fire sprinkiers and hose reels
Backilow prolection
Fittings approval
Use of approved test house
Fixing of water fittings
Recommended spacing of pipe supports
Floal operated valves
Aniimal dinking troughs of bowls
Flow control for cisterns using
Far use with hot water
Requirements for
Flow rate
Combinalions bollers, hot water temperatures
Flow reduction
Insect screen on overflow causing
Fluld categories
Backfiow device related 1o downsiream risk
Definitions and examples of
Flushing of water services
Recommendation to follow BSGT00
Flushing urinals
Fushing rate, complies with BS1876
Flushing valve, manual
Far urinals or WC flushing
Fountain, drinking water
Backilow proteciion
Freezing
Extreme conditions
Factars In the prevention of
In occupled properilos, prevention of
Narmal conditions, protection for

Protection of {iltings outside thermal envelape

5hul ofl & draln down
Frost prolection

Distinctlon between normal and extreme conditlons
3132

Effeciiveness of insulation
Exceplionally cold circumstances
For expanslon & temperature rellef plpes
General provisions
Insulations materlals
Insulation of cisterns
Insulations to hol waler pipes
Location of plpes
Trace heating

Frosi sials
For prevention of freezing

96

1

1o

100

97

94

a5

101

101
101

L]
95
a9
100
94
100

25

5

25

77

70

25

EE]

124
B6
86
A

96

70

54-55

46

109

73

76

31-32
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3
32
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Galtvanic action

Effect of mixed materlals 30

Protection against 26

With lead and ather materials 26
Garden hoses

Backflow protection — domesiic 76
Gas permeation

Plastlcs and permeable materlals 1n
GCaote valves

Requirements of 26
Grey water

Colour-caded plpes to distingulsh 52
Gunmetal fittings

Requirement for cancealed filtings 37

HA hose union backflow preventer

Description of backflow prevention device 64
HC diverter whh aulomatic return
Description of backflow prevention device 64
Health care prambses
Temperalure of hot waler pipes and autlels 95
Hosa pipa for house garden
Hand held hoses wilh self cloging mechanisms 76
Hosa pipe material
Use with washing machines eic 26
Hose union lackflow preverter
HA backflow prevention device 64
Hose union tap Incorporating double check
HUK, backflow prevention device i}
Hol water float valves
Requirements for 86
Hot water pipes
Maximum un-insulated lengihs 96
Hat water systems
Closed primary circulls = Auld category 102
Closed primary circults - general 102
Hot water systems
Discharge pipes from expansion valves a7
Discharge pipes from safety devices 96
Expansion and safely devices m
Expanslon valves - requirements o
Expansion valves — use of 95
Expansion water, éffect on stored waler temperalure 99
Hat waler distribution temperature 96
Independent water healers 94
Indirectly heated HWS using high temperaiure
primary heater 100
Maximum lengths of ur-insulated pipe a5
Methods of accommodating expansion waler a5
Minimum alr gap at lermination of vent plpe o8
Nan-mechanical safely devices m
Purpose of expansion valve a5
Size of primary feed and expansion dslems 100
Temperature and combined temperature and
pressure rellel valves m
‘Temperature of hol water at terminal fittings and
i plpe surfaces a6
Temjperature of water within a hot water
siorage system a6
Thermosialic valves {or safe use of o6
Unvenled hol water system with vented
primary circuit 96
Linvenied hot water system 96
Vent plpe above warning pipe in cistern w7
Vented hol water systems requiring dedicated
cold waler cisterns ag
HUK_ hose union tap
Descripion of backflow prevention device @4
Impervious linlng
Fountaing, ponds and pools 124
Independent cold waler distribuling pipe
Ascending spray bidets instaliation 72
Inlet servicing valve
Animal dinking bowls 124
Inlel to cistem, requirement for 87
Insecticide dispensing by garden hose
Rackflow prevention 76
Inspections, measurements and lests
Waler Byelaws {Guernsey) Ordinance 2003 q
Instantaneous water heater flow rates a3
Instructions
Display of, for dual flush WC operation 106

Insulation
Conditlons affecing the efficiency of
Hat waler fittings outside thermal envelope
Roof space, protection of fittings by
Slorape cislems

Insulation materlals
Close cell type
Essential instaliation requirements
Proleciion against damage
Prolection against malsiure
Thermat conductivity

Internal corroslon
Efiuct of, in selection of fitings

Internal tﬂmrnmlures
Effect of, In selection of fittings

Interpretations

Backflow prevention arrangements and devices

Backfiow prevention arrangements
Backilow prevention devices
Chemical waler conditioner
Clstemns

Communication pipes

Contaminalion of water supplied by an underiaker

Critical waler level

Distributing pipe

Erroneous measurement

Genaral Interpretations refating Lo backflow

ruguirements

Misuse

Physical water conditioner

Service pipe

Splilover level

Supply plpe

Undue consumption

Waste

Waler fitlings

Waler soflener

Wholesome waler
Irrlgation system

Backilow pravention

Jolnis on plpes and fittings
Adhesives and underground plpes
Joining of different Lypes of materlals
Jainling compounds
Fipe, pipe fitings and Joints
PTFE tape
Siiver solder or brazing malerial
Soft solders
Soft solders and stainless steel pipes

Jolsts
Nalching for plpe installation

Key to symbols

LA pressurised alr Inlat valve
Deseription of backiow prevention device
Labelling
Servicing valves
Stopvalves
Taps In non domestic premises
LB pressurised alr inlet valve, with check valve
Description of backflow prevention device
Lead, lead alloys or coal tar products
Frohibition of the use of
Lengths of hot distribution plpes
Maximum un-insulated
Lid specification
Cold water storage clstem
Linking together clsterns
Preventing shor circulling

Lacation of aperational fittings
Localion of servicing valves
Locatlon of stopvalves

Locallon of water fitting
Concealed filtings
Pipes enlering premises below ground level
Requirements for

Malntenance
Stopvalves, servicing valves and dralin
Taps, access far
Use of servicing valves to faciiltate
Maximum flush volume
WL, single and dual flush

129

3
32
32
3z

31
32
32
32
|

25

L]
26
22
22
26
26
26
20

35
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3z
az
1a

64

22

96

B8

a0
a4
45
a4

a7
36
a5

26
44
44

106

& ” Index

Maximum operating pressurg

Mink-irrigation systems

Backilow protection
Minimum depth

Far underground pipes
Minimum headraom

Cold waler slorage cistern
Mixing taps

Backflow prolection

Movament below ground
Allowance for

Movement of fittings
Alipwance for theemal or other cause

Night pressure

Non-mechanical safety device
Fusible plug thermal reliofl valve

Nan-mechanical backfiow davices
Preference for protection by

Non-metalilc materlals
Complianco with BS6920

Nan-verifiable disconnector
€A device for backflow prevention

Non-veriflabin double check valve
EN device, for backilow proteciion

Non-veriflabla single check valve
ER dovice for backflow prevenlion

Notching Jolsts
Far pipe Installation

Notification
Rooster pumps

Operating pressure
Maximum design pressure
Operatlonal fittings
Accessibility
Concealed or decorative material covering
Examples
Location of servicing valves
Locatlon of stapvalves In bulldings
Provislon of draining laps

34

77

7

a9

74

a8

38

34
10
70
25
63
64
G4
a5

34

3a

a4
a
a4
45
a4
45

Stopvalves = conlrolling more than single premises 44

Stapvalves = pravision 1o premises
Types of servidng valves

44
a5

Water supplies In common 1o lwo of mare premises 44

Ouitlels, clsterns
Requiremuents for servicing valve

QOutlets, waste
Plugs, requirements and exemptions

Outside fittings
Protection against freezing

Over the rim bidat
Backflow prevention for
Overfiow and waming plpes
For water storage
For WC

Overflow Inlet & outlet

Overflow plpes

Capatily reduction dur to screen

Capacity related to inlet valve fallure

Discharge armangement linked clsterns

Hexible hose altached to

Required fall in Instaliations

Requirement for

Requirement for, with ‘no less offective’
waming device

Parmanently vented distributlon pipes
As backflow prevention devices

Permeable hoses
Far Irrigalion, backflow pratection

Permeable materlals
Lacallon o avold cantamination

Patrol or oll contaminatlon
In conlact with plastic pipes

Fipe Interrupter, moving element
DB dovice for backflow prevention

Plpe Inteérrupter, permanent atmospheric
DC device for backitow prevention

Plpe lecation
To avoid contaminating flulds

Plpe support

B7
14
31
73
i)
106

a7

na
oa
a8
87
a7
as

a7

71

76

33

33

63

62

33
33
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Pipes
Entering premises undergraund
In cavity walls or through Jolsts
Flpﬁ underground
Minimum depih
Pipes, mixed matals
Effect on corroslon
Plpes, plpe fitlings and joists
Copper tubes
Duclile Iron pipes
Iron pipes
Lead pipes prohibiled
Plaslics plpes for hot and cold waler use
Polyethylene pipes
Stainless sleal pipes
Sieel pipes
Unplasticlsed pipes
Plpesizing
Destgn fiow rates and plpesizing
Plastlé materlals
Permedation af
Plastic pipes
In contact with oil, pelrol etc
Plastc plpes and fittings
Compliance with B56920
Plu cock
Specification for
Pilugs = Waste oullet
Speciiication for
Pneumatic pressure vesse| fire sprinkier
Backflow protection
Ponds, fountalns and pools
Backfow protection far waler supply to
Construction and ||I'I|I13
Notification of canstruction of
Porgus hoses
Irrigation, backflow protection of
Fosltlon of servidng valve
Animal drinking bowls and roughs
Pressure flushing valve
For WC flushing in non-domeslic premises
Pressure I’qu.l'l'!l'lleﬂl!
Design for aperaling pressure
Pressure tesiing
Pressure surge
Attenuatian devices
Pressure Lesting
Metallic waler systems
Plaslic waler sysiems
Prassurised alr inlat valve
LA device for backilow prevention
Presaurlsed alr inlet valve & check valve
LB device for backflow prevenlion
Prevention of freezl
Servicing valves and drain taps for isolallon
Primary circult vent
Requirement for discharge size B polnt
Primary clrcults
Expansion of water in
Primary feed dstern
‘Wholesome waler not required for
Primary system clsterns outlet
Requirement for servicing valve
Primatic cylinders
Backilow provention
Prohihited materials
Use of coal tar products, lead or lead alloys
Protection against damage
Water filtings
Protectlon of Insulatlon
Prolecior rods
In copper cylinders
Provision of servieing valves
Requirgrents for
PTFE lape
Specificallon for
PUmps
Appraval for installatlon of shower
Effect on distribution pipes
Effect on system operaling pressure
Umitatlion on discharge of pumped showers
Location affecting backflow risks
Need for written appraval for Installation of

36
35

37

30

33
22
22
i}
5
4
25
22
24
43
33
33
25
26
14
79

124
124
126

124

06

34
45-46

EL]

a5
a6

6d

64

az

a7

100

26

87

100

22

a3
3z

30

44

26

a5
71
34
35
|
34

Raln water
Colour-coded pipes Lo distingulsh

Recycled waler
Colour-coded pipes o distingulsh

Reduced pressure zone valve RPZ)

BA device, description of, for backlow prevenlion

Redundant fittings and dead lega
Requirement for permanent remaoval

Relaxatlon of requirements
Waler Byclaws [Guemnsey) Ordinance 2003

Removal of dead legs
Replacgment of Wes
Requirgment for backflow protection

Requirgment for water fitth
Water Hyelaws [Guernsey) Ordinance 2003
Restricilon on Installatlon etc, of water filtings
Water Byelaws (Guernsey) Ordinance 2003
Retrospective backilow prolection
Garden hoses
Reverberation In plped
Significance of surge pressure
Revacation of Byelaws
Water Byelaws {Guernsey) Ordinance 2003
Risk categorles for backflow preventlon device
Mechanical devices
Nonrmechanical devices
Routing of pl
Maintenance of hol waler lemperalures

safely devices
Conirol of water tempemiure by

52

52

45

45
110
58

76

34

63
G2

96

46

Requirement to withstand operational temperatures 30

Unvented hat water systeins

Venled hot waler siorage, requirement for
Safely valves

Discharge arrangements far expansion and

thermal rellef

ﬁ!t_vqulmml_'nls for discharge paint
Sanltary appllances

Autamatic uringl cistern flushing rates

Dual flush operating instruclions

94
29

96
97

120
106

Marking of maximum volume In WC flushing clstern 106

Maximum volumg for flushing WC pans
Pressure flushing valves for WC pans
Regulation of flushing periods for urinafs
Renewal of exisling WC cisterns

106
106
107
1o

Requirements for WC pans and WC flushing devices 106

Urinal flushing devices

Urinals, maximum flush volume using pressure

flushing valves
Visibllity of discharge from warming pipe

Warming pipe discharging over WC pan ar urinal

Warning plpes fram WC clstoms
W flushing capacily and meihod 1o Jan 2001
WC flushing = single of dual flush
Schedule 1= fluld categorles
Waler Byclaws (Guernsey) Ordinance 2003
Schedule 2 - Requirgments for water fittings
Waler Byclaws (Guernsey) Ordinance 2003

Screwed jolnts
Joining compaunds far

o8

nn
107
107
106
10
106

12

14-15

26

Secondary use of permanently vented distribution plpes 70

Secondary backflow protection
Disiributing pipes
In two storay premises
Indusirial and commerclal applications
Requirement far
Supply pipes
Venied disiribution pipes
Wholg slte and 7one protection
Secondary clrculation systéms
Thermal insulation of

Secondary vent pipes
Minimum Internal diameter
Selectlon of fittings
Factors having an effect on
Fttings down stream of {enminal fitlings

Self-closing machanksms
Domestic hoses

Service plpe
Befinktion

130

78
71
76
77
8
71
7778

86

88

Servicing valves
Animals drinking traughs or bowls
Far float valves, backflow prevenlion devices

and appliances

Labeliing
Lacation adjacent to appilance
Lacation af
0n Inlels lo slorage clsterns
Opaerating requirement of
Qullels 1o clslems
Prohibliinn of loose washer piate
Types of
Use wilh line straliners

ShaHow pipes
Need for wiilten approval

Shower bath tray
Unplugged waste oullels

Shower heads, discharge above splllover
Backflow prevantion

Showers = pumped
Need for writlen appraval for Installaiion of

Showers = Regulators' specified

Need for wrillen appraval for Installation of
Siiver solder

Use for stainless steel coplilary joints

Simultaneous discharge rates

Hal and cold waler, combl systems
Single check valve varlabia

EA backflow preventlon device, description
Single feed Indirecl eylinders

Requirement ta be venled
Single supply pipe

For domeslic and fire purposes
Siphonic flushing

Volume of WC flush prior 1o Jan 2001
Softened water

Requirement to be wholesome for drinking
Soll watering sysiems

Backflow prevention
Solder

For stainfess sleel

Lead-free for capillary joinis of copper

Selld floors
Pipes In

Spechicalion

Expanslon rellel valves discharge pipe

Regulator's, for W pans 8 flushing dovices
Spechilcations for PTFE

Tape for thread sealing applicationg
Spherical type servicing valves

Splllover level

Definition
Slagnant water

Preventing, In cold waler storage cstems
Stalnless steel

Solder for capillary Jointing of

Standards
Floal operaled valves

Stopvalves
Controlling more than single premises
Inside bulldings
Labeliing
Location In bulldings
Location on cammon supply pipe
Occuplers’ access to
n distribution plpc.‘,
On supply pipes
Operaling requirements of
Dutside bulldings
Point of entry
Prohibition of Ioose washer plate
Requirement for conlrol of waler supply
Specification below ground
To preimises
Slarape cisterns
Insulation of
Use far supply for domestlc purposes

Slorage vesse|

Hol waler, single feed indirectly healed
Submerged drain taps

Prohibltion of
Suitobliity of fittings

Adequate for purpases

Factors lo be considered

Meed to wilhstand operational lemperature
Supply plpe

Definition

Provision of drain tap

124
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26
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45
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Supply to animals

How contral, drinking bowls 124
Support to cisterns

Requirement for a9
Support of plpes

Requirements for 33
Surface temperatures

Fipes In health care premises 96
Surge pressure

Effect on test pressure requirements 34

Significance of 34
Suspended floors

Pipes under 35
Top gap

Dellnition Bl
Tap gap domestic AUK,

Descriplion for 0l
Tap gap high risk

AUK, backflow prevention deviee 62
Tap Inlets discharging below splilover

Bachflow prevention 75
Temperature

Hal water distribution 06

Hol waler lemperalures, comblnation bollers 96

Wholesome waler maximum for 99
Temperature - operational

Fipes to be capable of withstanding 30
Temperature at hot outlets

Health care premises a6
Temperature control device

Provision for, HW storage over 15 liires o4
Temperature of cold water

Maximum for distributed water a3

Temperature rellef valves
Automalic closing expansion & lemperalure valve 101

Discharge over lundish a7

Requiremant for wilh non-mechanical safety devices 101

Specification for discharge plpes from a7

Specification to BSG283(2) 101

Venled hol water system, solld fuel heated 99
Temparary connection

Fountains, ponds and pools 124
Terminal fittings

Draw-off taps 26

Exclusion frem requirement for dezincification EF

Resistance 26

Sultability for pressure and flow requirements 26
Test house

Use of approved, for materials and fittings 5
Test pressure

Requirements for a5
'I'hsl!nﬂ

Pressure testing of rigid pipe systems 45-46

Prisssure testing plastics pipes 46

Requirement for pressure testing 45
Thermal conductivity

Of insulation materials kY|
Thermal envelo re

Frotection of hol water fittings outside of 32
Thermal Insulation matetlals

Standards for 3
Thermal movamant In plpes

Allowance for, in Installation 33
Thermal safety devices

Requirements for 100
Thermostatle control

Aulomatic and manual re-selting 89-100

Conirol of lemperature at hot outlels using a6

Terminals flllings, hot water in public bulldings 96
Time and temperature

Hot water temp/time setiings 0§

Inslantaneous waler healers hot water temperature 96

Temperalure of hot water at terminal fittings o6
Trace heating

Self regulating for frost protection 2
Tralns

Backflow prevention for filling 80
Translent pressures

Occurrence and consequences T
Triggers, seil closing

Requirements for domestic hose 76
Tundish

Discharge from expansion relief valve 96

WC warriing plpe discharging io 107

Type B upstand
Definition

Types of distribution system
Methods of supplying

Underground fitlings

Dezinciftcation resistant

Exceptions to minimum depth of cover

Minimum depth for

Prohibltions on use of adhesives

Pratection from damage or frost
Unoceupled pmpqulﬂ

Prolection agalnst freezing
Unvented hot water syslams

Requirements for safely of
Unvented primary circult

Description
Unwhalesame waler

Colour-coted plpes to distinguish
Urlnal flush volume

With pressure flushing valves
Urinal flushing

Requirement for flush time control
Urinal flushing devices

Specification for urinal flushing devices
Urinal manual flushing vaive

Backflow pratection for
Urinals

Alling rates for automalic flushing or

Rushing devices for

Use of Guide
Naotes an

Vent pipes
scharge from primary not to terminate over
whalesome waler clstern
Discharge from secondary not to terminate
aver primary dstern
Discharge point, primary circults
Height of
Minimum size ta protect from freezing, secondary
Vantsize
Primary hol water circults

Vented distribution plpes
For backflows protection of cistern fed systerns
Vented hot waler storape
Temperature reflef
Vented primary circult
No discharge In normal operation
Vanted system
Mechanical safely devices
Verlilable backilow device
Definltion of
Veriflable doubie check valve
EC backflow prevention device, description
Visual alarms
Storage cistemns

Warning & overflow plpe

Cold waler siorage clstemn, requirements
Warning device

Requirement for averflow and warning pipe

Slorage clslemns

Common plpe, Identifiable, consplcuous discharge

Equally effective alternalive devices

Aexible hoses attached to, prohibition of

Required fall in Installation

Requirement for
Washbasin Inlets

Above splliover, backflow prolection

Below spillover, backflow pratection
Washbasin or trough

Self closing taps, plug not required
Washing machine

Backflow prolection

Limitation on water consumplion
Waste ouliets

Applications where plug nol required
Water closels

Requiraments for WC pans and {lushing devices
Water connection

Ponds, fountains and pools
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a2

38
37
a7
3B
E¥)

Ell

94

94

52

110

107

108

73

108
08

a0

100
a7
98
98

a7

7

28

28

99

&1

G4

7

a7
B7
88
06
a7
a7
a7

74
75

1a

76
120

114

107

124

b . Index

-

Waler consumption

Domeslic appliances 120
Waler draw=-off = kitchen sink

Lacation of dinking waler paint 114
Water fittings

Adequale for purposes 30

Capable of withstanding operational temperalures 30

Underground, minimum depth for ar
Water Fittings and Materlals Directory

Selection of fiiings 25
Water Byelaws 610
Water for non-domestic application

Backflow proleciion 76

Waler for outslde use
Backflow prolection, hose plpes for house gardens 76
Self-closing irigger, hose pipes for house garden

and other applications 76
Water supplies for house garden use in
exigling premises 76

Water hammer

Cause and attenuatlon of 31

Effect on system operating prossure 34
Water level

In gisterns with aliemative waming devices a7
Water supplles

Code of praciice for supply 1o pigs 124
Water system deslgn factors

Contaminated environment a2
Water systems

Rushing for cleaning of a6
Water tightness

Cold water storage clstern B8

Sultabllity of fitlings Bl
W Hushing

Requirement Lo clear pan contents 106
W flushing clsterns

Requirement for marked water line 106
wc manual flushing valve

Backfiow prevention, pressure flushing valve 73
W waming pipe

Discharge Into WC pan 107
Wet sprinkier systems

Backflow protection i
Whole Instaliation

Hydraulic lesting of systems 45
Whole sita backflow protection 77-78
Wholesome water

Applications nol requiring 26

Dririking water from starage cistem 14

Regquirement for tap supplylng drinking water 14

Requirement of softened waler for drinking 114
Working pressure

Pressure testing a5
Wrltten approval

Pumped showers ag

Water Board's approval before Installation starls a

Zone hackflow protection 7778
Zone protection
Indusirial and commercial applications 76
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