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What is back-siphonage?

Back-siphonage is the reversal of normal flow in a system
caused by a negative pressure (vacuum or partial vacuum) in

the supply piping.

What factors can cause back-siphonage?

Back-siphonage can be created when there is stoppage of the
water supply due to nearby fire-fighting, repairs or breaks in
city main, etc. The effect is similar to the sipping of an ice
cream soda by inhaling through a straw, which induces a flow
in the opposite direction.

What is backpressure backflow?

Rackpressure backflow is the reversal of normal flow in a
systern due to an increase in the downstream pressure
above that of the supply pressure.

What faclors can cause a back pressure-backilow condition?

Back pressure-backilow is created whenever the downsiream
pressure exceeds the supply pressure which is possibiein
installations such as heating systems, elevaled tanks, and
pressure-producing systems. An example would be a hot water
space-healing boiler operating under 15-20 [bs. pressure
coincidental with a reduction of the cily water supply below
such pressure {or higher in most commerciai boilers). As water
tends io flow in the direction of least resisiance, a back-
pressure-backflow condition would be created and the
contaminated boiler water would flow into the potable water

suppiy.

RETURMN ——

What is a cross connection?

A cross connection is a direct arrangement of a piping line
which allows the potable water supply to be connected to a
line which contains a contaminant. An example is the common
garden hose attached to a sill cock with the end of the hose
lying in a cesspool. Other examptes are a garden hose
attached 1o a service sink with the end of the hose submerged
in a tub full of detergenti, supply lines connected to bottom-fed
tanks, supply lines o boiters.

What is the mosi common form of a cross connection?

Ironjcally, the ordinary garden hose is the most common
offender as it can be easily connected to the potable waler
supply and used for a variety of potentially dangerous
applications.
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- cock) watering shrubs, chemical sprayers are attached to
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VT‘heoreiicaIfy yes, but practically no. An anti-siphon vacuum

What is potentially dangerous about an unprotected sill cock?

The purpose of a sill cock is to permit easy attachment of a
hose for outside watering purposes. However, a garden hose
can be extremely hazardous because they are left submerged
in swimming pools, lay in elevated locations {above the sill

hoses for weed-killing, etc.; and hoses are often left laying-on
the ground which may be contammated with fertitizer, cess-
pocls, and garden chemicals.

What protection is required for sill cocks?

A hose bibb vacuum breaker should be installed on every sill
cock to isolate garden hose applications thus protecting the
potable water supply from céntamination.

Should a hose bhibb vac"uum breaker be used on frost-free
hydrants?

Definitely, providing the device is equipped with means to HOSE BIBE VACUUM BREAKER
permit the line to drain after the hydrant is shut-off. A “remov- Ne. 8

able” type hose bibb vacuum breaker could alfow the hydrant
to be drained, but the possibility exists that users might fail to
remove it for draining purposes, thus defeating the benefit of
the frost-proof hydrant feature. If the device is of the
“Non-Removable” type, be sure it is equipped with means to
drain the line to prevert winter freezing.

Can an atmospheric type, anti-siphon vacuum breaker be
installed on a hose bibb?

breaker must be elevated above the sill cock to operate S O B ot Y DHANTS
property. This wou'ld require elevated piping up to the vacuum No.NF8

breaker and down to the sill cock and is normally not a feasible

installation. On the other hand, a hose bibb vacuum breaker

can be attached directly to the sill cock, without plumbing

changes and at minor cost.

What is an atmospheric type vacuum breaker?

The most commonly used atmospheric type anti-siphon
vacuum breakers incorporate an atmospheric vent in
combination with a check valve. Its operation depends on a
supply of potable water to seal off the atmospheric vent,
admitling the water to downstream equipment, if a negative
pressure develops in the supply line, the loss of pressure
permits the check valve to drop sealing the orifice while at the
same time the vent opens admitting air te the system to break

the vacuum.

ATMOSPHERIC VACUUM BREAKER
No. Z288A



Will an anti-siphon vacuum breaker protect against a backpressure

backflow candition?

Absolutely not! if thereis an increase in the downstream
pressure over that of the supply pressure, the check valve
would tend to “modulate” thus permitting the backffow of
contaminated water {o pass through the orifice into the
potable water supply line,

Can an atmospheric type vacuum breaker be used on lawn-
sprinkler systems? S o
Yes, if these are properly installed, they will protect the A o by
potable water supply. The device shall be installed 67
above the highest sprinkler head and shail have no
control valves located downsiream from the device.

Sprinkler Beads
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i ’ Ground Level

T
Drip Valve al Low Point
m System

Can an atmospheric type vacuum breaker be used under SINGLE ZONE SYSTEM
;. continuous pressure?

Na! Codes do not permit this as the device could become
“frozen”, and not function under an emergency condition.

Pressure vacuum breaker (gr

Can a pressure vacuum breaker be used on a mulfi-

zone fawn sprinkier System') ~ Sprinkler heads

Yes. This type of vacuum breaker can be used under A Urip Valves
. . . e at Laowest Point

continuous pressure. Therefore, if propey instafied, =1 X -

it will protect the potable water supply. The device - -

shall be installed 12”7 above the highest sprinkler head.

Zone Shut-off Valve
Zane Control Vakve

MULTI-ZONE SYSTEM

What is continuous pressure?

This is a term applied to an installation in which the pressure
is being supplied continuously to a backilow preventive device
for periods over 12 hours at a time. Laboralory faucet equip-
ment, for example, is entirely suitable for a non-pressure,
atmospheric type anti-siphon vacuum breaker because the
supply is periodically being turned on and shut off. A vacuum
breaker should never be subjected to coniinuous pressure
unless it is of the continuous pressure type and clearly identi-
fied for this service.

. L. . ) SUPPLY ND. 9D .
P Are check valves approved for use on boiler feed lines? : FEEDVALYE

Most jurisdictions require backilow protection on all boiler
feed lines. Some will allow a backflow preventer with
intermediate vent as minimum protection for residential © DRAM T ——
boilers. A reduced pressure backflow preventer is generally 6
required on commercial and compound boilers,




) : However, low cost, continuous pressure backflow preventers
are now available which will perform with maximum
protection; thus check valves are not recommended.

What is the difference between poliution and contamination?

Pollution of the water supply does not constitute an.actuai
health hazard, atthough the quality of the water is impaired
with respect to taste, odor or utility. Contamination of the
water supply, however, does constitute an actual health
hazard; the consumer being subjected to potentially lethal
water borne disease or iliness.

FERMENTING TANK

SPARKLING WINE
AT 100 PSI PRESSURE

h Whal recent case would reflect users being exposed to
“pollution” of the water supply?
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Poltution can sometimes be amusing. In December of 1970 in a

winery in Cincinnati, Ohio the water supply valve was VALVE#S M M VALVE 56

inadvertently left open after flushing out wine-distilling tanks. VALVE 11 VALVE #2

The result was that during a subsequent fermenting process, 1

sparkling Burgundy backfiowed from the vats into the city FILTERS z

main and out of the kitchen faucets of nearby homeowners. 2]=

This typical reversal of flow in water supply piping caused by VALYE #3 VALVE a1 513

the distilling tanks operating at a pressure higher than the city v L VaLE %8 G E R aial
\ water supply did impair the condition of the water but did not o j PR ESING,

make it dangerous. Indeed, many thought it was the best water AT s = T S0FSIPRESSURE

they ever tasted. e

What recent case would reflect users being exposed to (jr/’f«——’f‘* ===

“contamination” of the water supply?

In May 1869 in a Pennsylvania college, the air conditioning
system which contains dangerous chromaies became blocked
preventing circulation of the coolant.In an attempt to unblock.
the pipe line, a maintenance man inserted a hose in the pipe
and attempted to dislodge the blockage by water pressure. A
reversatl of flow developed, allowing the chemicals in the air
conditioning line to backflow through the hose and into the
potable water supply. Unknowing students in other parts of
the building subsequently drank what was ithought to be
potable water, resulting in illness to 23 persons.

Are there any other records of recent cases involving unpro-
tected cross cennections?

The startling fact is that cross connections are increasing at
the estimated rate of 100,000 per day and there are frequently
documented cases involving reverse flow.

What recently reported cases occurred in a plant?

" In addition to the case described in “No. 19”7, there are addi-
tional reports but because of the possibility of litigation for
these pending cases, information is difficult to obtain. However,



in 1972 in San Francisco, an industrial plant had a

submerged water inlet supplying a lye vat. Immediately
adjacent to this installation was the employee’s shower room.
Officials fortunately discovered the cross connection, but were
alarmed that employees could potentially be bathing in water
contaminated with lye from the vats.

What recent case was reported invelving a school?

Most people are familiar with the details of the Holy Cross
Football Teams’ “hepatitis” incident, which was [ater
determined to be caused by a backflow of contaminated water.
It took close to nine menths for officials to determine that a
severe fire in nearby Worcester lowered the pressure in the

football field area to the point where a back pressure backflow

condition was created aflowing contaminants from a sunken
hose bibb pit to backflow into the field house drinking bubbler.

What recent case was reporied invelving a commercial bidg.?

Much to the surprise of the customers of a bank in Atlanta,
Georgia they saw yeliow water flowing from drinking fountains
and green ice rolling out of cafeteria dispensing machines.

It was later reporied that a purnp, used for the air conditioning
system, burned out; and a maintenance man, unaware of the
danger, connected the system to another pump used for
potable water. The result caused large doses of bichromate
of soda to be forced into the potable water supply, causing
the dramatic appearance of yellow water and colored

ice cubes.

Are there any cases involving outside processing activities?

Yes, in 1972 a case occurred in a gravel pit operation in Illinois.
A pump was used in the processing operation supplying 100
Ibs. pressure. Contamninated water was forced back through an
unprotected “prime line” overcoming the city water pressure of
45 Ibs. The contaminated waler entered the cily main and was
channeled into a nearby bottling plant. This probably would’
have gone undetected except that personnel in the bottling
plant noticed that the water was not only dirty but was warm.
City officials.were immediately called which led to the discov-
ery of the reverse flow from the gravel pit operation.

What other typical cases have been reported recently?

In 1872 an Automatic Car Wash injected galions of a stroeng
detergent solution into the city supply. The reverse tlowing
detergent was discovered in nearby homes more than a block
away and was officially classified as being caused by an un-
protected cross connection in the plumbing line.
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tn 1970 in Utah a Doctor reported two gold fish flowing into his
bath tub. Earlier in the day he had been filling his gold fish
pool with a garden hose when a back-siphonage condition de-
veloped resulting in the late emergence of the gold fish into

the bath tub.

What is more significant, however, is the number of recent
cases that have not been reporied. With the number of un-
protected cross connections in existence today, these are
potential disasters which can occur any time untess adeguate
protective devices are instatled.

? What is meant by “Degree of Hazard”?

The degree of hazard is a commonly used phrase utilized in
cross connection programs and is simply a determination on
whether the substance in the non-potable system is toxic or
non-toxic. Referencing No. 18 and No. 20, the winery would be
a low hazard, while the air conditiening system would be a
high hazard insiallation. :

What is the difference between a toxic and a non-toxic
substance?

Toxic subsiance is any liquid, solid or gas, which, when intro-
duced into the water supply, creates, or may create, a danger
to health and weli-being of the consumer. An example is
treated boiler water. A non-loxic substance is any subsiance
that may create a moderate hazard, is a nuisance or is aesthe-
licalty objectionable. For example, food stuff, such as sugar,
soda pop elc. Therefore, you must select the proper device
according to the type of connection and degree-of hazard.
Thete are five basic devices that can be used to correct cross

coennection.

What are the five basic devices used forprotection of cross
connectlions?

The five basic devices are:

1. Air Gap

2. Atmospheric Vacuurm Breakers - which also
includes hose connection vacuum breakers.

3. Pressure Type Vacuum Breakers - which also

" includes Backflow Preventer with Intermediate

Atmospheric Vent for1/2” and 3/4” lines.

4. Double Check Valve Assembly

5. Reduced Pressure Principle Backfiow Preventiers.

What is an Air Gap?

Air Gap is the physical separation of the potable and rion-
potable system by an air space. The vertical distance between




the supply pipe and the flood level rim should be two times the
diameter of the supply pipe, but never less than 17. The air gap
can be used on a direct or inlet connection and for all toxic

substances.

. 909AG Series

Where is an Atmospheric Type Vacuum Breaker used?

Atmospheric Vacuum Breakers may be used only on
connections to a non-potable system where the vacuum
breaker is never subjected to back-pressure and is installed on
the discharge side of the last control valvé. it must be instatled
above the usage point. It cannot be used under continuous

{ No.288A
pressure. (Also see No.11) d

2 Where is a Hose Bibb Vacuum Breaker used?

* Hose Bibb Vacuum Breakers are small inexpensive devices
with hose connections which are simply aitached to sill cocks,
and threaded faucets or wherever there is a possibility of a

" hose being attached which could be introduced to a

contaminant. However, like the Atmospheric Type Vacuum

Breaker they should not be used under continuous pressure.

No. 8

Whereis a Pressuré Type Vacuum Breaker used?

Pressure Type Vacuum Breakers may be used as protection for
connections to all types of non-potable systems where the
vacuum breakers are not subject to back-pressure. These units
may be used under continuous supply pressure. They must be
installed above the usage point. ‘

Where is a Backflow Preventer with Intermediate Atmospheric
Vent used?

These devices are made for 1/2” and 3/4” lines and may be
used as an alternate equal for pressure type vacuum breakers.
In addition, however, they provide the added advantage of
providing protection against back-pressure.

s 3 No. 8D

Where is a Double Check Valve Assembly used?

A double check valve assembly may be used as protection of
all direct connections through which foreign material might
enter the potable system in concentration which would consti-
tute a nuisance or be aesthetically objectionable, such as air,
steam, food, or other material which does not constitute a

heaith hazard.




Where is a Reduced Pressure Principle Backflow Preventer used?

" Reduced Pressure Zone Devices may be used on aH direct con-
nections which may be subject to back-pressure or
back-siphonage, and where there is the possibility of
contamination by the material that does constitute a potential

health hazard.

What are typical applications for an Air Gap?

Because today’s complex plumbing systems normally require
continuous pressure, air gap applications are actually in the
minority. It should be remembered, however, that whenever a
piping terminates a suitable distance above a contaminant, £
this itself is actually an air gap. Air Gaps are frequently used Mj
on industrial processing application, bul care should be taken / —

that subsequent alterations are not made to the piping which SUPBLY VALVE ] FIXTURE OR

APPUANCE

would result in a direct connection.

What are typical applications for Atmospherie Type Vacuum
Breagkers?

CoLD

Atmospheric Type Vacuum Breakers can be used on most inlet
type water connections which are not subject to back-pressure DISHWASHER
such as low inlet feeds to receptacles containing toxic and
non-toxic substances, valve outlet or fixture with hose
attachmenis, lawn-sprinkler systems and commercial
dishwashers.

What are typical applications for Hose Bibb Vacuum Breakers?

Hose Bibb Vacuumn Breakers are popularty used on sili cocks,
service sinks and any threaded pipe to which a hose may
potentially be attached.

What are typical applications for Pressure Type Vacuum Breakers?

These applications should be similar to the Almospheric Type
Vacuum Breaker with the exception that these may be used
under continuous pressure. However, they should not be
subject to back-pressure.

BACKFLOW WATEA HAMMER SHOCK ARRESTER

FPREVENTER '
e ﬂ/

What are typical applications of Backilow Preventer with Inter-
mediate Vent?

UPSTREAN  DRAIN

CONTROL VALVE
N
WATER SUFFPLY LINE \

DRINKING CUPS

N For1/2” and 3/4” lines these devices are popularly used on
e boiler feed water supply lines, cattie drinking {ountains, trailer
park water supply connections and other simitar fow-flow ap-
plications. They will protect against both back-siphonage and
back-pressure and can be used under continuous pressure.



What are typical applications for Double Check Valve
Assemblies? ' o

Briefly, Double Check Valve Assemblies may be used where
the degree of hazard is low, meaning that the non-potable.
source is poliuted rather than contaminated. The degree of
hazard is oftentimes determined by local Inspection Depart-
ments and, therefore, such departments should be questioned
in order to comply with local regulations. . '

What are typical applications for Reduced Pressure Principle
Backflow Preventers?

BT
L ;. Eﬂih—-—‘
; / WATTS No. 803

This type should be used whenever the non-polable source is
more of a contaminant than a pollutant. Basically, they are
applied as main line protection to protect the municipal water
supply, but shoutd also be used on branch tine applications
where non-potable fluid would constitute a health hazard,
such as boiler feed lines, commercial garbage disposal
systems, industrial boilers, etc.

Are there any regulations in OSHA regarding cross
connections?

Yes, OSHA requires that no cross connection be allowed in an
installation uniess it is properly protected with an approved
backflow prevention device. These requirements are also
covered in B.O.C.A., Southern Std. Building Code, Uniform
Plurnbing Code and City, State and Federal Regulations.

What Standards are available governing the manufaciure of
backflow prevention devices?

RETURN

Table A on Page 12 provides a summary of the various
standards available relating to specific types of backilow pre-

vention devices.

What is the benefit of a strainer preceding a backflow
preventer? . :

A strainer will protect the check vaives of a backflow preventer
from fouling due to foreign matter and debris which may be
flowing through the line. This not only protecis the device but
eliminates nuisance fouling and subsequent maintenance
and shutdown. The use of a strainer with a water pressure
reducing valve has been an accepted practicefor years. The
amount of pressure drop attributed to the strainer is negligible
and is far outweighed by the advantages provided by the
strainer. '

LROSS
CONMECTION
CODES &
REGULATIONS




? What would cause a reduced pressure principle backflow pre- _
venter to leak? ' NEGATIVE -
. SUPPLY PRESSURE

LLeakage from a backflow preventer is normally attributed to
foreign matier lodging on the seating area of either the first or
second check valve. Most iimes this can be corrected by
simply flushing the device which will disiodge any loose
particles. it is, therefore, most important on new installations

that the piping be thoroughly fiushed before installing the oy
unit. It should be remembered, however, that spillage does WATER-OUT AN
provide a "warning signal” that the device is in need of main-

tenance. ' Testvroees

Is periodic testing required for reduced pressure principle
backllow preventers?

No. TK-9A

Yes, and this is to ensure that the device is working properly
and is arequirement of many states and cross connection
control programs. Test cocks are provided on the device for
this purpose and manuiacturers are required to furnish field
testing information. :

Should a backflow preventer be instalied in the water supply
line to each residence? _ _ Schematic Diagram
: |

Because of the growing number of serious residential backilow H L
cases, many water purveyors are now requiring the installation of TR Al * LT
approved dual check valve backflow preventers af residential water O g [ LL S
meters. They are alse educating the public concerning cross FoR r
connections and the danger of backilow into the local water
supply. Since waler purveycrs cannot possibly be responsible for
or monitor the use of water within a residence, the requirements
for these cross connection control programs are increasing
throughout the countiry.

CHECK VALYE
Ha 7

e RELIEF POAT

What is a cross cennection control program?

This is a combined cooperative effort between plumbing and

healih officials, water works companies, property owners and '/f’“_‘\
certified testers 1o establish and administer guidetines for 3\ ¢° {1 [&
controiling cross connections and implementing means 1o SN
ensure their enforcement so that the public potable water

supply will be protected boih in the city main and within

buildings. The efements of a program define the type of pro- h
tection required and responsibility for the administration and % Z
enforcement. Other elements ensure conlinuing education _ /g i

programs. ‘
IR

11



W%%iﬁ complete line of Backflow ?g‘%@ﬁéé@% Devices.
The Complete Concept in Cross Connection Control and Containment

eries B - Backilow Preventers for
iose Bibb Insiallations

or 3" H.T sill cocks and threaded
wcets where a portable hose could be
ttached. Tested and approved under
.S.S.E. Std. 1011, ANSI At12.1.3 and

sted by LA.P.M.O.
{o. 8, 8A, 8B, 8P, S8, NF8

- Listed by LA.P.M.O.

Mo, NLF2 - Atmospheric Type
Rackiiow Preventer -

Double check valve with atmospheric vent.i
Especially made for use on laborafory
faucets with gooseneck spout.

Size 38" NPT,

Certilied under ANSIASSE Std. 1035 -

L aboratory Faucet Vacuum Breakers’.

io. 80 - Backflow Prevenier
fith intermediate
itmospheric vent
witable for continuous

ressure. Sizes V27, 3”7 NPT.
feets AS.S.E. Std. 1012,

Ho. 7 - Doal Check Valve
Backflow Preventer

Dual check backflow preventer

for residential water supply service
or individual outlets. Sizes 2"- 1%
ANSWAS S E. Std. 1024

3jg" No. 7 for deep sink or similar
in-line continuous pressure apphcations.

TABLE A

STANDARDS AND TESTING LABORATORIES

FOR BACKFLOW PREVENTER PERFORMANCE
TEST AND CONSTRUCTION

. Anti-siphon pressure type vacuum

Ho. E08, 800M & SBEMZ Pressure
Type Vacvam Breaker '

breakers for continuous pressure
piping systemns. A S.5.E. Na. 1020.
Sizes ¥''- 2" FCCCHR of USC
Sizes - 2 listed by LAP.M.O.

CURRENT STANDARDS

FCCCHR WATTS
PRODYUCT ASSE AWwA of USC SERIES
Aimosphefic type
vacuum breakers 1061 788A
Hose connection
vacuum breakers 111 8
Backflow preventer
with intersnediate 12 SD
atmospheric vent
Reduced pressure M?;:‘a[ a0
principle backilow caq '
preventer [ER CEDUSI:IE;"”- 009

Manual
Double check valve for 759
Type backpressure 1015 |C-510-89] Cross Conn. 007
" backflow preventer : Control

Wacuum breakers,
pressure type 1020 800
Dual check valve .
backflow prevenler 1024 7
Laboratory fautet
vacuum breaker 1935 NLF3

REFERENCES: )
ASSE — American Saciety of Sanitary Engineering
AWWA — American Water Works Assaciation
USE - FCCC — University of Southern California, Foundation
for Cross Connection Control Research
NSF — Natiosal Sanitation Foundaten

OTHER BACKFLOW PREVENTION DEVICES:

No. 709DCDA double check dectector assembly/ backilow preventer
No. 909RPDA reduced pressure detector assembly/backflow preventer

No. 288A atmospheric vacuum breaker

For easy setfter adapter, send for S-WES2-7.

World Class Valves

-50-6 915
ted in US. A

REGULATOR

OW PREVENTION DIVISION

DOUBLE CHECK VALVE
BACKFLOW PREVENTERS

Series 709 %”- 197
Series 067 34"- 37

REDUCED PRESSURE ZONE
BACKFLOW PREVENTERS

Series 909 %"'- 107
Series 009 127~ 3"

For additional information,
send for C-BPD catalog.
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