Plsmzbmg Code - Chapter 10

he plumbing code eh,apius that address water supply and distribution offer a

L great deal of divection regardirig the saiety of the potable water supply. The code’s
primary focus is protecting the occupants in a building and mainfaining systems in a
safe, bami:az v manner without the danger of backflow from cross connections.

4804 Pire IDENTIFICATION

The identification of piping systems is eritical. Any structure containing a potable
ami a nt}n—p()tabk" system, fs;ar exampie, st have the systems labeled. Patable water

Nnn«pomlﬂe water, cic) not drmk " ’Ihese: Iab@is mus!’ be pmwd@d every 2(} feet an&
not fess than once per room.

Listed fixtures that contain vacuum breakers can have the discharge omitted from
this labeling requirement. However, each outlet-on the nop-potable water line that
could be used for a special purpose must have a posting of: "Caution: Non-potable
water, donet drink.”

Many jurisdictions have constructed dual distitbistion systems, These include
reclaimed water. Reclaim system components will-be labeled using purple (Pantone
512y withblack letters for the words: “Cattion Reclaimed water, do nat drink.”

10.2 Uniawrur CONNECTION
No ingtallation of a potable water system can-be made
where itis possible for used, uriclear, pollited, or contan-
inated water, mixtures, or substances to enter any portion
- of the piping from any tank, recéplor, equipitent, or plismb-
ing fixture by reason of backsiphonage, suction, or any
‘pther cause, either during nomal use and operation there-
of or-when such tank, receptar, eqmpment or plumbing
fixture is. flovded. or subject to pressure in excess. of the

operating pressure in the hotor cold water piping, I short, Valved connection:

\ ‘& crogs donriection cannet be installed.
Reahshcaii}?, it is cizfﬁawuh tﬂ consmct a pnt&blo water

-p&!:&mtml z:m% Cﬂnnectmn Fc}r exampie mnﬁm"ier a h&s& Bibb, By itself, & faucet dis-

charging water into the atmosphere” is ty;:rxca&y safe. However, when a hose is

attacheéd, the watey line is extended fo the discharge of the hose, which may be in an
automobile radiator,

The code recognizes this poten-
tigh and provides for cross-connec-
tion. control. Cross connections
will geetr but they must be con-
Ctrolled. These are  controlled with
‘mechatiical  backflow preventers
or other means,

i is NOT abackfiow pleventer;
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listed within the code, and they must also be acceptable to
the Authority Having Jurisdiction:

e
W

10.3 TESTABLE BACKFLOW PREVENTERS!

The field-testable backflow preventers are the:

¢ Reduced pressure principle agsenmibly (ASSE 1013)
»  Reduced pressure detector assembly (ASSE 1047)
+  Double check valve assembly (ASSE 1015) -

+  Diouble check detector asserbly-{ABSSE 1048)

+ Pressure vacuum breaker assemnbly (ASSE 1020}

+  Spillresistant vacuum breaker {ASSE 1056)

A bioremade assembly is NOT The national model phimbing codes, product perform-

an approved backflow preventer,
D 10t 8e W0 swing checks and ance standards, andd manufactirers’ liferature require that
tivo gatevalvesand believe the backflow prevention assemblies be tested ‘when installed
combined pigces make an and atleast once a year thereafter: Plumbing codes require
approved double chieck vatve assembly. that backflow preventers be tested after a repair has been

. made and when an assembly has been relocated. The model
" plumbing codes recognize the ASSE Serfes 5000 staridards for tester, repaiver, and sur-
vey tredentials issued according to those standards.
Whiy should the assembly be tested after installation? After all, it's a new product
and shouldn't it work from the factory?
Nearly all the backflow preveriter manufacturers comply with 150 9000, whick is
an’ mtematmnal quiality-control standard. The backilow preventer should work “out
_-;(}f the box.” However, i the assembly is installed 'on a new service line, the
“tipstream” piping may not have been properly flushed. This may allow dirt or con-
-gtruction debris to enter the assembly. On exmhng service lines or retrofits, copper
from reaming or solder may become lodged in the check valve seats. Experienced
testers have reporied that approximutely 90 percentof backflow preventer failures are
-discovered at new installations.

1t is the property’ owner’s responsibility to Have the assemblies tested and
maintained. Agair, the: «code-specified testing frequengy is annwially st & mindmum.

10.4 INSTALLATION CLEARANCES

_The model plumbing codés and manufacturers’ installation instéuctions state that
RPsand DCVAs nged to-be installed at least 12 inches (30 cm) above the surrounding
ground or floor. This elevativnrequiremient does not affect the
RP ar DCVA’s ﬁuncfmn The mqmrﬁmem exists fcas the Eeci"x,m-

aszfx.mbiy compmnmli‘s
Some jurisdictions have 'adéitidmi installation require-

:exampiﬂ it may be mqmred tifmt asidew ﬂh atest cock have 24
inches (61 cm) clearance, and a side without a tést cock should
have 12 nches (30 e} clearance.
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Historically, the justification for such requirements has. bem‘: fieldmtiaﬁt convenience,
Be aware that other trades may take advaniage of extra spdce around a backflow
préventer. Tt is comumon to discover electrical conduit or industrial piping invading
the space of a backflow preventer after its installation.

Many would argue that a1 /248¢h assenbly would not need 24 inches of clearance
for testing purposes, but a 1linchvassembly may require thatdistance for testing and
repaie. As a result, some codes: have ’zd@pt(_d text ‘that requires an assembly

. installation according to the manufacturer’s specifications,

The installation elevation for a vacuum breaker’s critical level is a limitation of the
device. An atmospheric vacwam breaker and spill-resistantassembly must be installed
with the critical level a minimitim 6 6 inches {15 cm) above the highest.downstream
use, & pressure type vacauny breaker niust be installed with the critical level 12 inches
£30 cm) above the highest downstream use. The exception to these are the:deck-mount-
ed units that must be installed 1 ineh (2.5:¢m) above a downstream tse.

When a vacuum breaker is §1bemmry tested to its product standaxd, a vacuum
pump is installed in the upstream piping of the device. A container of colored water
is placed downstream of the assembly. Wherr the vacuum is applied, a specific colored
weater rise in the vacium breaker outlet piping is allowed, which ust comply with
the standard. If the vacuum breaker s installed too low, it is possible to siphon liquid
up te-and through the device. There are other specific installation requirements for
vacutim breakers. Please donsult the device’s specific séction f this manual for
additional information.

10.5 Hazapd APPLICATION

The model plumbing codes are congistent regarding the application of backflow
preventers for hydraulic-and hazard applications: In general, field-testable backflow

preventers may e used as follows: vacuum breakers {AVB/PVB/SVB) are adequate

for any hazard (high or low) application but may only be used fo prevent a siphon
fromi downstream piping. Inother words, vacuum breakérs cannot be installed where
backpressure is possibie

~ The RP and DCVA may- be applied where either backpressure or backsiphonage
backflow may occun An RP or RPDA is considered high- or low-hazard protection,
and a DCVA or DCDA provides low-hazard protection only:

An application chart is shown on the following page.
The model plumbing: codes further define the use of specific backilow preventer
applications. ,

10.6 SPECIFIC APPLICATIONS

The American Socicty of Sanitary Engineering publishes standards for various
specific-use backflow preventirs: Exatnples of these include:

*  Hose bibb vacuum breakers {ASSE 1011 and 1019y

s Hose bibb batkilow preveriters (ASSE 1052)

+  Laboratory faucet vacuum breakers (ASSE 1035)

s Beverage dispenser backflow preventers [ASSE 1072 and 1032)

‘Backflow Prevention Reference Manual
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7 2 g
Nofes: E)egree m‘ Hazard
Devige, Poliution Gamammatim instatiation™
Assembly, or (Lew ﬂazard} : {High Hazard}
Methed . L. .
: %c&@ Back : Back ¢ Backe
Siphonage Pr.essure Qiphana ig- | Pregsure l
Adegap . X ; . ® st ' fieg Table 6-3 In s chapter,
o : ¢ Linright gmsaimn No valve
Atmnosphaeiis x : ® downslieant. Minimuam of
Vaefium : : i ) inches {152 mm) or
Breaker : : : Tisted distance sbove all
: : ‘ i downgheam piping and
_ : ! 7 - Asod-develrim of recopon ™
Spili-Resistant =~ E I I Upright position, Minimm
Pressire-Top % : : i H of st (6] inches (152 ) or
Vassum : : : fiated distance above ait
Breaker ; : . ddwnstresn piphg and
‘ T 5 foodlevel vim of peeptor
: Hotizontal, unless otherwise
Prouble Chigk : Histed. Requires one (1)
Valve Backffow: & 5 ] fopt (305 munj mininnem
Prevenler P ; : clearance at bottom for main-
' g ‘ penanze. May need platforan/
: tadeder for st and repair.
: : _ Poes not discharge water.
: : Upnght position. May have
Pressure : valves downstream. Minkmum
Vacuam : S : X L of tivelve {12} inches {’%{}‘S s
Breaker . P : ahove ol downstream, piping
’ : : and fdod-fevel rim of
i‘eeeptfar- *efm s:kzscixarge Wi amr
R&éfl@éﬁﬁ' . o . _ ' Han?mmi {miwm dtheraise
Pressure: : £ Hated. ng!.m‘ea one () o
Pringiphe * ; ¥ % ; X {805 ryun miniram clear-
Backflow : ) : arice ab Bottomn for main-
“Previntes: : : ¢ fénance. May sieed platfonn
i i Tadder for test and vepair,
; v May discharge water.
*Sog deseription of dovices dnd assemidlivs i this chaptier
“irmtalistion i plbor vaul mosiees provicus approvid by the ﬁ.nfhm!y Hivving Jiadsdiction:
* Raferdo goberaland specific requivoment for inghalligomn
Mot o B subjeaad 46 aperating pressue for roare tha sespd Sy amy Bhowe perdods
* Fordeck-piotrded and sxuipmestomonstod vadic briiker, spg Hechon 603415
The muodel plumbing codes also have specificuse applications for backflow
pp
‘preventers. Examples of these include:

*  rrigation ‘;p}:mixier systemms are considered high-hazard appkcahorm- If
cheniicals are used in the system, such-as: rfhenugatmn, an RP is requiréd, ag
backpressure may be present. Otherwise, a vacuum breaker may be used if it

i - s installed c‘orrecﬂy

o *  Firessprinkler systems can be considered a lows or high-hazard application. If
3 - the system is constructed with pitable water pipe and no chemicals are used

in the systern; such as antifresze or fire retardants, no backflow preventer is

required. If the system is constructed using nor-potable water pipe, such as
biiﬁe:_:}c iron and no chemicals are used, a PCVA is the minbmwm protection. If

any chentical is used in the sprinkler system, the assembly required is an RE.

88 Backfiow Prevention Refererice Manual
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There are a number of other special applications,
such as heat exchangers, flushometers, toilet tanks
with ballcocks, water-cooled compressors, and
weater treatment units. Your plumbing code should
be congulted prior to making & determination of an
‘appropriate backflow preventer.

The model plumbing codes require that backflow
‘preventers be protected from freezing conditions.
“Typically, anenclosure will be required meeting the

product- specifications of ASSE's standard 1060.
There are freeze-protection valves available that can

Trappid water when vaive is {ully opened or closed,

Peinstalled as a test cock. Also, backflow
preventers cannot be located in areas thiat
contain fumes that are toxic or corrosive.

There :ave ‘ather backflow prevention-

relatéd pmmsmm throughout. the code,.

iifi}esf%_rgf,ﬁi ences may involve the mstaﬂav
tion of the assembly. For example; if a
backflow preventeris required as & refto-

£ will e nei,&ssazy 0 determine the
residual ‘pressure in the system with: the.

added device or assembly. It is important

that: a- mivimwne of 15 psi (103 kPa) be

sraiitained inthe plumbing systern, If the
system’s pressure is reduced as a result- of
the backflow preventer installation, the
‘systemn will be out'of code compliance.
“The installation of a backflow preven-
ter ina piping system creates a “closed”
plpmg systent. Trvother words, there is o
provision for elevated pressure created
by hot water to escape to the public sys-

&R COMPRESSOR TO A BACKFLOW.
. lm"iﬁ&ﬁil. nnmezz CAN OGOURE

Testoooks are balFvaives. SR
Ggave.tham cpan &t 45° Fig 10.7

Fig 10.8

Wihen iinteritig: m&ﬁow prevmnbon
assemblies, rotate ol yaldes to 45° -
shutol valves and tese focks.

" WARNINGE NEVER' CONNEGT ézN
PREVENTER TESTOOCK,

ternvas 4 pressure sink. Therefore, the code requires the installation. of thermal expan-
Sion tanks and temperature and pressure relief valves, so pressure] Ievels will nof pres-

ent'a danger:

1 there are pmsstsre vacuuin breakers or RPs installed indoors, prmfzsmﬂs should

be made to drain any discharge. The new editions of the codes address this 1ssue
' Backflow Prevention Reference Manual
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Hates: Thnotin the plumbing code, consider consulting the building code regarding drainage
and potential structural damage. '

The code is specific in stating that no potable water connection shall be made to
the sanitary spwer except by an air gap. However, waler Suppiwaﬁ*d trap primers do
existthrough the use of art AVB, Consult the product’s Histing forapproval and instal-
lation réquirements.

Hinally, waler pipe sizing is ciitizal to the proper pperation: 6f a pﬁtal::l@ water
systemn. Wehave already learned that undersized piping allows for a velocity increase
with'a downstream demand. With the increased velocity, the system pressure weill
diop: Oné of the best methods to aveid backflow is to mairtain the distribution
syslem pressure.

10.7 Dancerous CONNECTIONS

Animportant concept about potablé water supply protectioncan be demonstrated
with a simple lavatory. Technically, the end of the water supply is the discharge of the

faveet: The b&gummg of the sanitary sewer is the flood-level rim of the sink. The

protection is the break between the tweo.
 Assume that a user attaches a hose to the end of the faucet to fill the sink with dye.
Water: discharging through a submerged hose will not cause 3 splash.

When shown that the hose is an extension of the water supply into the sanitary-

sewer; the user gets a puzzled look on their face, thinks for @ moment and says, “Well,
T'was anly going to leave itattached while I was filling the sink. Then 1 was going to
‘disconmect the hose, so thewater system was never in.ciaﬂgexf.,”

Let's keep that thought while we look at piping arrangements thiat can be just as

Fig 10.8 vito T -
. dangerous; and maintained with e same argument.

10:8 Spool
User A spool 1§ very similar to the hose on a faucet.
SySIBM  Here, a section of pipe ¥s retnoved, creating a

Polable
waler
supply

user’s application. When potable water is needed,

conpection.

s
Direction The user's argument is that the connection is only

f
ot flow made when potable water is needed, and the piping

Dangerous Gonngsiorn.- $pool system is monitored during its use.
This is NOT: 2 backilow preventer. Once the spool is installed, a direct cross connec:
tion is established between the potable supply and a
sotrce of unknown guality. To corvect this piping artangement, it is necessary to
install a reduced pressure principle ammbiy prior to-the spool.

10.9 Swing CONNECTION

Aswing cormection is a variationref the spook. The user has two sources of water,
Génerally, the choice is the potable supply. However, a shallow well may be. used for
supplement m‘xga%mn The user disconnects the potable suppl}? and swings the-pip-

% Backflow Prevention Reference Manual

physical break between the potable supply and the:

the uset installs a spool séction of pipe to create the
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ing section pver to the well supply to frrigate. "
The industry refers to this arrangement as a igii‘;*e
“changeover device.” e SUPPIY

The argument f{}r fhzs p;pmg arrangemem i
that at o time is the awdliary supply ever direct-
1y conmected to the potable supply. The swing
makes a physicdl break between the tivo systems.

The argument fails when'itis pointed out that
the auxiliary supply water fills the pipes of the
pser's piumbmg system. Although the connec-

Uger can change |
ywater sourcs,

Dangerous changecver devica - swing connection
tion o the auxiliary sapply is broken, brice the This & NOT & backfiow praventer.

swmg'is regstablished tothe potable supply, the
user’s plumbing systern:condains the contaminant.

To correct this piping armangement, it is necessary to install a reduced pressure
‘principle assembly prior to-the swing connection.

1010 4-Way Valve

While, mnductmg a survey in a-mechanical room, . you note that two correctly
labeled piping systems: connect at one point with 4 valve. The pipes are labeled
potable, non-potable, waste, and use. The:valve is a four-way, four-port, 90-degree
turn, two-position valve, This is another type of “changeaver” device.

‘When asking for an explanation, the user replies that when clean potable water is
needed, they rofate the valve handle to connect with the sapply. If they need
non-potable water, the valve handle s totated to supply water from the other source.
“The argument again is that at no-time:ds the non-potable supply connected to the
potable supplv.

However, whernthe potable supply Is retonniected, the nervpotable water is down-
strean in the user’s systeny, To correct-this cross connection, a reduced pressure prine
ciple agsembly mist be installed in the potable supply line priorto the 4-way valve.

cottains water safety
sions including pipe ins
tion: below ground, mobile:
Fomés, réclaimed water afl
more.

E‘o;tab!eﬁﬁafer supply protectian:
Bame trénch nstallation:

Backflow Prevention Reference Manual
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Typical AVS irrigation system installation:

Nt

EN

)

. Atrnosphers !
Fig 1012 vaouur
braaker

. Control valve miist bis Upsirean o
IMPORTANT: No downstream valving

Typical PVB irrigation system installation

critical level

Fig 1013, @ Pressure vacuum breaker's oritioal i
12 Inches ainimam

Threaded outlets _ _
ahovehighestuse

are provided with
nen-rgmovable
yacuum bragkers.

RP assembly. Typical R irngation system installation
M

Fig10.44

Pressure
regulator
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Name:

ESdi

Date

Aflushomister vacuuny breaker must
be instatied above the fixture a
minimuniof ____ inches,

a3

h 6

e 12

d. 18

e 24
. Aheat exchanger's use of potable

watér must provide the protection
off

8. & backflow preventer

b double walls

& {ord-grade chemicals

d. sheathed hall cock

€. ‘Superior pressure

The Uniform Plurmbing Codé

requires backflow preventers to be :

tested by &

a. building owngr

b, certified backflow assembly
tester

o. oontraciodinstaller

d. -maintenance personnel

& ;piumtzmg confragior

. The critical installation level for &

water:closet ball.cock is
unch(es}

612

. Backflow préventers riay not be

located in areas containing:
a. -airflow restrictions

b. “inadequate lighting

¢. low-water pressure
d:foxic fumes

& waste discharge

‘Backflow Prevention Reference Marival
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The Uniform Plumbing Code color
code for potable water pipe is:
green with yellow jettering
green with white 18tfefing

green lettering

yellow stripes with greer lettering
. yellow with green: iettermg

The plumbing code reguires: that
backilow preventers be maintained
by a{n):

certified fester

contractor

inspector

CWTEr

person having conirot of such
davice

Backfiow preventers:shall be tested
when they are:

.- covered

. frozen

‘heated

retocated

. -visihle.

Petab!e water connections to the
inlet of 2 trap are protected with
alny '

a. almospheric vacuum breakar
b. compressien fitting:

¢. dual check valve

d. soft-seated check valve .

e: frap primer

The backfiow preveﬁter not allowed
on arvirrigation systemis aln)
alr-gap separation:

. atmosphericvacuum breaker
double-check valve assembly

. pressure type vacuum breaker
‘reduced pressure principle
assembly

oo o

wg_pwm

f?‘iﬂ-P oo
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