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What is back-siphenage?

Back-sIphonage it the reversal of normal flow In a syalem
taused by a negative prassuse {vacuum or partial vacuu myin
the aupply piping. .

What tactors can cagse back-siphonage?

Back-siphonage can be crealed when lherg is stoppage of tha
water supply due to nearby tire-Tighting, repairs ar breaks in
cily mafn, etc. The effect is similar to the slpping of an ice
Créam soda by inhaling through a straw, which induces a {low
in the opposite direction. )

What is backprassure backilow?

Backpressurs backflow is the reversal of normal flow in 2
system due to an increase in the downstream pressure
a0ove that of the supply pressurs,

What factors can cause a backpressure.backilow
condition?

8ack pressure-hackllow is createg whenever the dawnstraam
pressure excaeds the supply pressure which is possibla In
installations such as heating systams, elevated tanks. and
Prassure-praducing systams. An examplea would be a hot water
Space-hgating boiler Cperating under 15-20 |bs. pressure
coincidental with a raduction of the City water supply below
Such pressure {or higher In most cermmersial bailers). &5 water
tends ta flow |n the direction of least redlstance, a back-
pressure-backflow condition would ba creaied and the
cantaminated beiler water would How inta the potabie watar
supply.

What is a cross connectjon®

A Cross connection is adirect arrangement af a piping line
which alipws tha potable water supply to be connected 1o a
line which cantalns a contaminant, An example |5 the common
Parden hoss attached to a sill cock with the end of the hase
lying In 2 cesspool, Gther examples are a garden hose
attached ta a service sink with the end of the hose submerged
in a tub full of detargent, supply llnes connected to bottom-fed
tanks, supply lines to bailers,

What is the mast comman form of 3
Crass connaction?

Iranically, the ordinary garden hase is the Mast comman
offtender as it can be easily connacted to the potable water
3upply And used for a varigty gl patentially dangerous
applications,
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What is potentially dangerous about an unproteciad
sill cock? .

The purpose ol a 5ill cockis to permit easy attachment of a
hose for culside watering purposes. However, a garden hase
can be extremealy hazardous because they are left submerged

in swimming pools, lay in elavated locations {above the 5il)
cock) watering shrubs, chemical sprayers are attached to

noses for weed-killing, etc.; and hoses ara ofien left laying on
the ground which may be contaminated with fertilizer, cess-
poals, and garden chemlcals.

What protaction is requifed for sill cocks?

A hose bibb vacuum breaker shauld be insialled an every sill
cock toisolate garden hose applications thus protecting the
patable walar supply from contaminatian.

Shoulcd a hosa bibb vacuum bregker be uxad on
Irosi-iree hydrants?

Dafinitely, providing the davice is equipped with means to HOSE BISE VACUUM BREACER
permit the line ta drain after the hydrani |5 shut-ofl. A “remay- M 8
able” typa hose bibb vacuurm breaker could allgw the hydrant

-10 be drained, but the passibility exists that users might faif ta

remave it for draining purposas, thus deiealing the benefit of
the {rost-proof hydrant fealure, If the device is al the
“"Mon-Hemovable” type, be surg it is equipped with means to
drain the line to prevent winter freezing.

Can an atmospheric, anti-siphon vaciuum Ereaker
be insialied on & hose bich?

Thearetically yes, but gracticalfy no. An anti-siphon vacuum

breaker must be elevated above the sitl cack to operate O N BAEAkER
properly. This would require elevated piping up to the vacuum Mo, NFE

breaker and down to the s/t cock 2nd Is normally not a feasible

installation, On the ather hand. a hose bibtr vacuum breaker

can He atlached directly to the sill cock, withaut plembing

changes and at mingr cost,

What is an atmaspheric vacuum breaker?

The most commonly used atmospheric anti-siphon

vacuum breakers Incorporate an atmaspheric vent in
combination with a check valve. Its operation depends on a
supply of potable waler to seal off the atmospheric vent,
admitting Lhe waler to downstream equipment. H a negative
pressure develaps in the suaply ling, the loss of presgure
permits the chack valve to drop sealing the arifice while at the
same time the vent opens admitting air lo the system to break
the vacuum,

ATAQEMHERIC v ACUUM BAEAK TN
Mo, 1834
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Will an anti-siphon vacuum breaker protect against
a backpressure backflow condition?

Absolutely not! If there s an increase in lhe downstream
pressure over thal of the supply pressure, the check valve
would tend to “modulate” thus parmittlng the cack!law of
contaminated water to pass through the arifice into the
patabla water supply line.

Can an aimospheric vacuum breaker be usad
on lawn sprinkler systams?

Yes, if thase are propetly installed, they will protect the
potable water supply, The device shall be installed 6"

abgve the highest sprinkler head and shall have no .;,a S et L
tontrol valves lacated downstream fram the device,

h n'.-; ¥alve 3o Lowr Poim;
Can an atmospheric vacuum bhreaker he used SINGLE ZONE SYSTEM In rstaem

under continuous pressura?

Na! Codes do not permit 1his as the device could became
“froren”, and not function under an emeargency conditian.

Can a pressure vacuum breaker bo used Fedtawre vacuum bragiwe
on a multi-zane lawn sprinkier system? .‘;, .Ya Sorinicter hisea
- =

Yes. This type of vacuum breaker can be used under
continuqus pressure. Therefare, If properly instalisd,

it will protect the potable water supply. The device
shall be |nstalled 12" above the highest sprinkler head.

. [
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MULTI-ZOMNE SYSTEM
What is continuous pressure?

This [s a term applied ta an installation In which the pressure
Is being supplied centinuously to a backflow praventer

tor perlads over 12 hours at a time, Laboratory avcet equia-
ment, for example, i3 entiraly suitable for a nOn-pressure,
atmospheric! anti-siphon vacuum breaker because the

upply i= periodically belng turned on and shut oM. A vacuum
treaker should never be subjected to continuous pressure
unless it is of the continuous pressure type and ciearly identi-
fied lor this service.

(11 {-LEL)

Are check valves approved for use on

beoiler feed lines?

Mast jurisdictions require backilow pratection on all boiler
feed lines. Some will allow a backflow preventer with
intermediate vant as minimum protection for residential
bailers. A reduced pressure backflow preventer is generally
required on commarcial and compound bailars.
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However, low cost, continuous pressure backflow prevenlers
ara now avaitable which wilt perform with maximum
praotection: thus check valves are no! recommendad.

What is the difference between pollution and
conlamination?

Pollution of the water supply does not canstitute an actual
health hazard, althaugh the quality af the water is impaired
with respact to taste, odar or utility, Contamination of the
water supply, however, does constitute &n actual health
hazard ; the consumer baing sub)aciled to potentialiy lethal
water bocne disease ar lliness.

[

What recent case would reflect usars heing 2xposad
to contamination eof the water supply?

Chicken House Cross-Conpectign, Spring 1991, Inrespanse (o a
complaint from a customet an e Casa wWatar System (Parry Caunby),

a stalf mamber of the Divisign of Engineering found thai the water
systems had been contaminated by backflow from chicken houses.

The waler sysiarn connected lo the chicken hauses included wo single
check valves in series for backfiow prevention purposes, The water was
being used (o adminisier an amubiglic salution to the chickans.

What other case rellects users bkeing exposed

to "contamination” of the water supply?

On ar about the wesk of the 14ih of May, 1951, a back-siphanage
prablemn ccourred . A local farmear reparted the peoblfam an his farm. He
waas flling a spray tank on his faim with water and 2-4-0, The wind kepi
blowing tha fill hose away from the 1 spout 50 he éxtended |he hoss
downinta the tank, As the tank filled, ha went anto gther duties. He want
L tha house for sama reasan and his wila told him that the water had
hacoma saity tasting. He immediately thought of tha 2-4-0 and wen? to
the lank and it had began siphoning water from the tank, He tald his wile
naol lo use any more water. An artasian well, (free Pow) whigh was Flling
Ihe tank. The artesian well also supplied waber b the hamae through &
storage tank and purmnp system. As e spray tank was filling, the pump in
lhe house cama on and created a pull on the well greater than the
pressure al the well head, Consequently. 85 Ihe pump was on, it was also
pulling the 2-4-0 and water Irom Iha spray lank.

#Are there any other records of recent cases
invalving unprotectad cross connections?
Tha stariling fact is that cross connections ¢ontinue o occur and there

arg documanted cases involving raverse low. For gther casas. requast
fcdder F-SEM.

Whas recently reported cases occurred in a plant?
In addition to the case described in "Mo, 197, there are other raporis but
because of the posaibifty of litigation for pending cases. information can
be difficult b abtain, However, in San Francisce, an industrial planthad a
submerged water inlal supplying a lye vat. Immediately adjacent to this
installation was Ihe emplayee's shower room. Officials fortunately
discovered the cross connection, but were alarmed that employees could
potenlially be balhing in waler contaminated with lye fram the vals.
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What case was 1oried invalving @ schooi?

Maat paople are famillar with the detaiis of the Holy Cross

Faotball Tearns' "hepatitis” incident, which was latar

determined to be cavsed by a backllow of contaminated watar.

1t took close o nine months tor officials to determine |hat 3 A
severe fire in nearby Worceslar lowered the pressure in the .
tootball tield area to the peint where a back pressure backHow Euﬁ
condition was created allowing contaminants from a sunken —
hose bibb pit to backlow inlo the field house drinking bubbler.

What case was reported involving 3 commercial
building?

Much to the surprise of ihe customers of a bank [ Atlanta,
Georgia they saw yallow water flawing from drinking fountains
and green ice rolling ou! of cafeteria dispensing machines.

It was later reported that a pump, used for the air condilioning
system, burned out; and a maintenance man, unaware of the
danger, connected the syslem la angther pump usad for
potable water. The result caused large doses of bichromate
of soda to be {orced into the patable water supply, causing
the dramatic appearance af yallow water and colored

ize cubes.

Are there any cases involving outside procassing

activities? P re g ‘:f'“'“";""-" “:"’ ke
Yes, acase occurrad in a gravel pit oparation in llinois. _'II'.
A pump was used in the processing operation supplying 100 "5
Ibs. pressure. Contamlinated water was lorced bask through 2n amct
wnprotected "prima ling” overcaming tha city water pressure of
451ibs. The contaminated water entered the city main and was

channeled [nto a nearby bottling plant. This probably would MEFA L ey
have gone undetectad excepl that personnel i the batiling coniaoL  Aersge 3 !
plant noticed that the water was not only dirty but was warm. v @ ooe }
City ofticials were Immediately called which [ed to the discav- D
ey of the reverse flow from the gravel pil operatian, - 1 1 b

Gifang, wake aag

YWhat octher typical cases have been reported?

Unwanted Guests (Residents lind pacasites in tap water) Oct. 1981,

Farasitical worms were faund In the water at ban homes after a maitune-

tioning lawn sprinkler coupled with a waler main break sucked the

nematades into the water sysiem. e e

The nematodes first showed up the evening of Oct. 1 after Ihe backNow e

prevention system on the privately awned undergraund sprinkler matfunc- . “"T::’L Fenen e
e

loned. When the water pressure dropped. the vacuum in tha gystam p—— |}
sucked some water fram the sprinkler imio the city water. ’m%_ Frr———Ty
A homeowner found the wanns swimming around in his bathiub when ha

started flling the tub far his child, Ha said he vas eppalad to find {he Ity
crittars, as well as rust and other debds in his water, "The aniy reason | o
noliced it s because | have children and was giving my kid a bath, I you

have a screen on your faucet or you were taking a showser, you wouldn't

seeit”

r."-..
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Tha contractor who installed the sprinkler zystam didn’t pull & Gty peemit
and used a “cheap” atmaspheric vacuum breaker. When it ralfenctianed,
which was at Lhe time of the waler main break, the nematodes wera
pulled right in.

In Wtah, a dactor reported wo goid fish figwing inta his bath tub. Earlier in
the day he had teen fllling his gord fish pagl with a garden hase when a
back-siphonage congition developed resulting in the late emergence af
the gold fish into the bath tub,

What |8 sigaificant, however, is Ine number af racent cases Lhat are nat
reported. The rumber of uripratectad ¢ross connectians in existence are
potential disasters which can occur any lima unlgss adequata prodective
devices are inslalled.

What is rneant by "Degrea.of Hazard'?

Tha degram of hazard is & commanty used phrase utilized in crass
conneclian programs and is simply a determination on whetnar tha
substance in the nan-polable syslem 15 lowic (health hazard) or non-loxic
(non-heaith haxard).

What is the diFerencs hetween a toxic and a
non-icxic substanca?

Toxic substance is any hquid, solid or gas, which whan intraduced in'o
the water supply creaies, or may creale, & canger 1o healin 214 wedl.
being of the cansumer. An example is Ireatad beiler water, A non-loxic
substance is any tubstance thal may creare a non-health hazard, is &
nUisance or is aes:heticaly objectioranle. Far example, faod stul, such
a3 sugar, 50d4a pop. ete. Tharefore, you must selest the proper device
according o the type of cannection and degren of harard. Thece are fve
basic products that can be used to correct crass conmaction.

What are the five basic productis usad for

proteciion of cross connections?

The fve basic groducts are:

1. Alr Gap

2. Atmospheric Vacuum Braakers - which a'sa includes hasg
canrtection vacuurn breakars

3. Pressure Vacuum Breakers - which afso includes bacidlow preventar
with Intarmediate atmospheric vent lor %" and %" lines.

4. Double Check Valve Assembly

5. Reduced Prassure Principle Backflow Preveniers

What is an Air Gap?

Air Gap is the physical separatian of the potable and non-
polabie sysiem by an air space. The vertical distance belwaen

Heafth Harard

Hon-Waalth
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tha supply pipe and the fload devel rim should be twa rimes the
dlameter of the supply pipe, but never less than 1. The air gap
¢an be used on a dicect or inlet connectlon and for all taxic
substancas.

Where Is an Atrmospheric Vacuum Breaker used?

Atmospheric Vacuum Breakers may be used only on
conneclions ta a non-potable system where the vacuum
breaker 15 naver subjected to back-pressure and is installed gn
tha discharge side of the last control valve. It must be installed
above the ysage point. it cannot be used under continuous
pressure. {Also see No.11)

Where is 2 Hese Bibb Vacuum Breaker used?

Hose Bibh Vacuum Breakers are small ingxpensive devices
with hose connactians which are simply attached te sifl cocks,
and threaded fauscets or wherever there it a possihility ol a
hose being attached which could B2 Introdyced to a
contaminant. However, lika the Atmaspheric Vacuum

Braaker they should not be rsed under cantinuous prassure,

Where is a Pressure Vacuum Breaker ugsd?

Preasure Vacuum Breakers may be used as protection for
connections 1o atl types of nan-potable systems where the
¥acuum breakers are not subject to back-pressure. THese units
may be used under continuous supply pressure. They must be
instatled above the usage point.

Where is a Backflow Preventer
with Intermediate Atmospheric vent us2d?

- I
These devices are made for 142" and 3/4” lines and may he =
used as an aliernate equal for pressure vacuum breakers. o ‘ o
In addition, howevar, they pravide the added advantage ol . o] |y 6T 4
providing pratection against back-pressure. 1y
Ko, S0

Where 12 3 Doukle Check Valve Assembly used?

Adouble check valve assembly may bae usad as protaction of
aft direct connections through which fareign material rmight
&filer the potable system in concentration which would consti-
tute & nuisance orhe agsthelically objectinnable, such as air,
sieam, food, or other material which does not constitute a
health hazarg,
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Wherz is a Aeduced Pressure Principie

Baciflow Preventer usad?

Reduced Prassure Zone Assemblies may be used on 2k direct canmec-
tions which may be subject lo backpressure or back-siphonage, and
wihere thara is the possibility of conlaminatian by the matariai that doas
canstitule a patential health hazard.

What are typical applications for an Ajr Gap? (—

Because today's complex plumbing systems normally require
continuous pressure, alr gap applications are actually [n the
minarity. It should be remem berad, however, Lhat wherevera
plping terminates a suitable distance above a contaminant,
this itsell is actoally an air gap. Air Gaps arg fraquentiy used
on industrial processing applicalion, but care should be faken /
that subsequent alterations are not mada to the piging which IOr waceg

weuld result In a direcl connection, : anunizy
What are typical appiications fer Atmospheric
Yacuum Sreakers? il
Atmospheric Vacuym Braakers can be used a0 most inlat
type water connections which are not subject to back-pressure T
such as low inlet teeds to receplacles containing toxic and
non-loxic sybstances, valve gutiet or fixture with hase
attachments, lawn-sprinkler systems and commereial
dishwashers,
Ahat are typical anplications fer Hosz Si=k
Vacuum Breaakars?
Hose Bibb Yacuum Breakars arp popularly used on sill COTKS,
service sinks and any threaded plpe to which a hose may
potentially be attached.
What arz tyzicai acpiications lor Fressyre
Vacuum Sreaksers?
These applications should be similar to the Atmaspheric
Yacuum Breaker with the exceplion that these may be used
under continuous pressure., However, they should nat be
subjact to back-presaure.
BACKFLOW L Th EErTee ey e L T

- FAEYEMTER r.T,,-
What are typical applications of Backilow S _ r-
Preventer with Iniermediate Veni? " W i

[FLE L FOPR L SL

For1/2" and 3/ 4" lines thase devices are popularly used an EEnFAC, e

bailer teed water supoly lines, cattle drinking fountains, trailer

park water supply connections and olhar similar low-Flow ap- T LA et \
plications. They will prolect against both back-siphanage and G S NS LY

back-prassuce and can be used under continuoys pressura.
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What are typical applications for
Double Check Valve Assemblies?

Briefly, Double Check Valve Assemblies may be used where
the degree of hazard is low, meaning that the non-polable
source is polluted rather than contaminated. The degrea of
hazard is olentimes determined by local in spection Depart-
ments and, therefore, such depariments should be questioned
in order to camply with local requlatians.

What are typicai applications for Reduced Pressure i

Frinciple Backflow Preventers?

This type shauld ba used whansver the nan -patable source |s
more of 8 contaminant than a peliutant. Basically, they are
applled as main |ine protection to protect the municipal waler
supply, but should also be usad on branch Hne apalications
where non-potable fluid would constitute a health hazasd
such a3 boiler fe=d lines, cammercial garbage disposal
systems, Indosteial boilers, stc.

Are thare any regqulaticns In OSHA regarding
tross conneclions?

Yes, OSHA requires that no cross connection be allawed in an
installation unless it iz properly protacied with an aspeaver backilow
preventar, These requirements are alsa cavered in B.0 C.A, South-
ern Std. Building Code, Unitorm Plumbing Codz and CHy, State and
Fadera! Aeguiatlans.

Mhat Standards are available governing the
manufactiure of back!low prevention devices?

Table en Page 12 provides a summary of the various standards
availahle relating to specific typas of backilaw praventss.

What Is the benefit of 3 strainer preceding a
backflow preventer?

A strainer will protect the check valves of a backflow preventer
Irom touling due to foreign matter and debris which may ba
flowing through the line. This nol anly protects the valve but
efiminates nuisance fouling and subsequant maintenance
2nd shutdown, The use of a strainer with a water pressyre
reducing valve has been an accapled practics for years. The
amount of pressure drop atiributad {0 the strainer is negligible
and is far outweighed by the advantages provided by the
strainer,

CACET
==l ==L ]
[=n~LiF Y
ARG ANCNT




!
]

What would cause a reducad pressure principle ﬁ"“{ b, ) R

backilow preventar o leak? AT e = 7
Lzakage from a backflow preventar is normally attributed ta
loreign matter iodging on the seating area of either the first or
second check valve. Most limes this can be corrected by
simply flushing the valvelwhich wili disiodge any loase
partictes. |tis, therefore, mostimportant on new instaliations
that thea piping be thoraughly flushed belare installing the
unit. It should be rememberad, hawever, Lhat spillage does
provide a "'warning signal” that the valve is in need of main-
tenance.

s pariodic tasting raguired for reduced sressura
principle backflow preveniers?

Yeés, and this s 10 engure that the valve is warking properly
and is & requirement af many states and cross connaction
control programs, Test cocks are provided on the valve for
this purpose and manulacturers are requirad ta furnish field
testing information.

Should a backilow prevenier ba installed
I the water suppiy line 1o each residence?

Because of the growing number of serious residentizl backflow
Cases, Many water purveyors are now requiring the installation of

. approved dual check valve backliow prevantars at residantial watar
meters, They are also educating the public congerning cross
cannections and the danger ol backfllow info the lacal water
supply. Since water purveyors cannot possitly be raspansible for
or rmonitor the use of water within 2 residence. tha requirements
for hese cross connection contral programs are increasing
throughaut Lhe cauntry.

What is 2 cross connection cantzel program?

This i5s a combined cooperalive eltort between plumbing and
health officlals, water works companias, proparty owners and/{-
——

—

certlfied testers ta establish and administer guidatines for
controlling cross connections and implamenting means to
ensure thelr enforcement 3o that the putlic patable watar !
supply will be protected both in the cily main and within |
buildings. The elements of e program define the type of pro-
tection required and respansitllity for the administration and
enforcement. Other elaments ensure continuing education
programs.
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