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. PLUMBING SYSTEMS

o

Once a potable water system (also referred to as “safe dnnkrng water’ or just “drinking water”)
has been contaminated by the inadvertent actions of the user or installer, the foreign or toxic
material can be distributed throughout the facility's potable plumbing system and adjacent
premises on the same supply. The contaminated water, if undetected and utilized, may
subsequently cause illness or death. Therefore each business, institution, residence; or other
user has the ultimate: responsnbihty to protect its potable water from any actual or potential
introduction of contaminants or poliutants. The entire piping network for a water system, from
the point of origin to-the point-of use; is dlvrded |nto two. categorles PRIMARY (contalnment)
and SECONDARY (|so|at|on) systems

PRIMARY SYSTEM or CONTAINMENT a
The primary system is composed of the water mains used by the water purveyor to dellver
- water to the various buildings (or service connections) on the system. The water purveyor is
C respon3|ble for delivering safe drinking water to the point of delivery for the customer’s or
user's water system (secondary system). To protect the system from foreign or toxic materials -
being introduced via the customer, a-backflow preventron assembly or device i |s installed at the
water service entrance for “containment” on the premrses ‘ : :

SECONDARY SYS TEM or ISOLATION :
The secondary system is the plumblng network that dlstrlbutes potable water from the down
stream side of the water meter or service connectron to the points of use throughout the facility
and/or premlses 'Remember, few people are aware of what is occurring inside the building
and/or premises (secondary system). The: determination of cross-connections is, in part, the -
function of the inspector, however, it is the ultimate responsibility of the owner to comply with
state and local plumbing.codes spechc for that jurisdiction.:Safeguarding the system.is met
by “isolation,” providing backflow protectron at each actual or potentlal cross- connectlon on the
premises. . - G : :

il CROSS CONNECTIONS

A cross- connect:on is an ACTUAL or PO I'ENTIAL I|nk between the potable water supply and
a source of contamination (sewage, chemicals, gas, etc.). This link can be envisioned as a
conduit or hose permitting the transfer of foreign material into a safe drinking water system. A
cross-connection can be any temporary or permanent direct connection (hard plumbed), by-
pass arrangement, jumper. connection,-removable_section,-swivel.or:change-over device, etc.
that could connect a potable system to a non-potable source. Ideally, it is best not to have any
cross-connections, but in certain situations they may be unavoidable. When an installation
requires a cross-connection (as a last resort or unavoidable situation i.e., boiler, injector units,
chemical aspirators), it must be properly protected with an acceptable backflow prevention
assembly or device to eliminate any potential for a reverse flow back into the potable supply.
An unprotected cross-connection threatens the health and safety of |nd|V|duaIs and food or
beverage products utilizing water from that system.
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TWO TYPES OF CROSS-CONNECTIONS

1. DIRECT CONNE_CTION

ﬂGU‘{E 10.
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s sewer, .
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A dlrect connectlon is a physucal connectnon between a potable and non- potable system An

example of this would be a water.supply line connected directly to a. boiler, sewage line, or

. other nonpotable auxiliary water source. A direct pathway exists between the two separate _
systems for contamination to be transferred into the potable system as shown in the diagrams

:below. A direct connectlon is subject to both back-siphonage and backpressure {sce next '

page).

2. INDIRECT CONNECTION _ : '

~ An'indirect connectlon between a potable and nonpotable supply does not eXIst under ‘
"normal” condltlons however, .under "unique' CIrcumstances a pathway for contamlnatlon can -
occur. Usually the source of contamination may back-up, be blown across, ‘siphoned, pushed
or diverted into a potable water supply ‘An indirect connectlon is onIy subject to back— ;
: S|phonage (see next page) :

_Example scenano the end of a faucet terminates below the flood level: of a smk (referred to
as a “submerged inlet” because it does not provide the reqmred air gap) and the waste backs
‘up or the sink becomes clogged to the point that the water inlet becomes submerged. If a

~ vacuum or negative pressure should develop in the potable supply, the contaminant could be -
S|phoned mto the water supply :
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_____PLUMBING AND CROSS-CONNECTION ¢ CONTROL.
[ll. FORCES ACTING ON CROSS-CONNECTIONS

£
ot R

Some cross-connections are immediately obvious, but others can be subtle and difﬁ'cu|t,t_0"
find. Contamination. or pollution occurs when the pressure differentials between the water -
supply and another system, via some connection, are sufficient to transfer the contaminant or -
pollutant into'the potable supply. The temporary reversal of pressures or momentary vacuums
in the:-water supplies-can-be freakish and unpredictable. These hydraulic forces can either--
PUSH (forced by higher pressure than the potable supply) or PULL (vacuum/siphon, the
potable supply drops below normal levels) the contaminant into the drinking water system.

7o
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BAC KFLOW

Backflow is a reverse flow in the prlmary or secondary system that is oppOSIte to the expected or.
intended direction. This flow reversal is undesirable, however, a properly protected systemcan
remain safe. There are two types of backflow, acting separately or in combination; that allow
contaminates (high hazard) or pollutants (low hazard) to enter the water supply via a cross—- '
connectlon BACKPRESSURE and BACK SlPHONAGE

' BACKPRESSURE (A PUSHING FORCE) : 2 _
Backpressure occurs when both systems (potable & nonpotable) are under pressure (above .
atmospheric pressure or positive head pressure) but the nonpotable system has a greater
- pressure than the potable system. This pressure differential pushes: the contaminant or
~ pollutant into the potable supply. Pumps or thermal expansion from boilers connected to a

supply are examples of how- these pressure dlfferermals can be created. o

PRINCIPLE CAUSES OF BACKPRESSURE
‘For backpressure to occur, a “direct connection” to another system must exist. This
. other system would actually or potentially be operated at a higher pressure than the
- potable supply, i.e., a fertilizer injector system, booster pump, boiler, fire spnnkler
: system or other auxuhary water source.

Potential Backpressure‘on Clty v

Suoply
A. Contact Point: A valve B. Cause of Reversed Flow:

. connection exists between- While the ship is connected to the
the potable and the city water supply system for the
nonpotable systems aboard .. purpose of taking on water for the

8 B oot estom B ~|"~the ship- = P potable’system, the valve between

the potable and nonpotable systems
is opened permitting contaminated
s gt . water to be pumped into the
FICLRE 52 - ‘municipal supply.
Backflow - case 3. ; :

6V



___EJ_LLMBlNG_ANDLBQSSLQ&MECIIQN_QQNIBQL—

BACK-SlPHONAGE (VACUUM, PULLING FORCE)

Back-siphonage occurs when the pressure in the water supply drops below zero’ (Iess than
atmospheric pressure or negative head pressure), and the adjacent nonpotable source |s

drawn or’siphoned into the potable supply:

NOTE: Back- srphonage can occur wrth either a “direct™ or “indirect” connectron and the

systems can-be “opened” o

exposed/closed to the atmosphere

PRINCIPLE CAUSES OF BACK- SIPHONAGE

Backsiphonage
. Case b [Fig. 49)

A. Conlact Point: There is o)
submerged inict in the sewnd
finor bathrub. :

B. Cause of Reversad Flow: An
automoblle hreaks 2 nearby lire
hydrant cavstog o rush of water

and s negative pressure in the .. . .5

senvico line to the house,
sucking dirty water gut of the
bathtub,

C Sugpested Currectmn Thc bot

and sojd water Inleis 1o the
bathtub shovld be uboxe rhenm
ol the luh )

| AouRgso-
B.wksnphon.sgx. Cuzn_(‘ 3

. Lairgap and the wasie

r “closed” - meaning exposed/open to the atmosphere or not

C_ Sugpostad Correction: The
dishwiishier Tt and cold water
shou)d be supplied through an
from the Lk

dishwusher should
Aheough on indireel waste. T
booster punp should bo
wexquippod with o Jow-pressiee:
antoff dovics.

L OFIGUKE 47 :
. Bncks-p)mnay. case 4.

F'l(:URh . S i
Negative [m:ssuru cn:al:d bv
oonsh'ict('d ow.. .

1. Undersized sections of pipe can create an asprrator effect in the restricted area.

2. A break or repair in a supply line can create a vacuum or siphoning effect (as gravity
drains the water out) on the eIevated portlons of the system above the-effected area.

3. A hlgh water W|thdrawa| such as t"re fghtrng or water main ﬂushlng, can create a.
vacuum. This withdrawal is more likely to create stronger negative pressures at the

higher elevations on the system.

4. A vacuum can be induced on the suction side of a booster pump, such as high-rise

buildings and processing plants.
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V. EVALUATING CROSS CONNECTIONS

There are’ several dlfferent types of assemblles (units that can be tested after lnstallatlon) and
devices (can-not be tested after mstall_atlon) available for controlling cross-connections and
preventing backflow. The type of assembly or device needed depends upon the type of cross-
connection, the intended purpose of the plumbing confguratlon and what could backﬂow lnto
- the water supply under various scenarios. v : W i e

EVALUATING EXISTING OR POTEN TIAL CROSS CONNECTIONS
1. Evaluate the plumbing supply, equipment attached to it, and any waste I|nes attached
or near by. Think about WHAT-COULD GO WRONG wrth this desrgn and WHAT CAN
BE DONE TO MAKE [T SAFER ,

2. Determine the DEGREE OF HAZARD lNVOLVED elther a HIGH or LOW hazard W|ll
exist with a cross-connection. The degree of hazard depends on whether the
nonpotable source is deleterious or not :

HIGH HAZARD sttuatlons exist when there is.an actual or potential connection.
for any toxic or infectious substance (also referred to.as a CONTAMINANT), to
. be introduced into the water supply, and may create a danger to the health and
well-being of anyone using the’ water. Examples of contamlnants are pestrcndes
chemlcals and infectious mrcroorgamsms . :

LOW HAZARD situations exist when there'is an actual or potential connection
for a nontoxic substance (also referred to-as a POLLUTANT) to be introduced to-
the water supply and createa nuisance, or be aesthetically objectionable to the’
water user.. Examples of pollutants are turbidity, beverages, and food colorlng

3. Evaluate the use of the backﬂow preventlon device relative to the TIME that supply
pressure is present on both the “up stream” and “down stream” side. of the dewce

CONTINUOUS PRESSURE conditions exnst when the water pressure remains
on both sides of the device for more than 12 hours. Continuous: water pressure
can exist under DYNAMIC conditions (the water is “on” and flowing in the.
intended direction through the device) or STATIC conditions (the water is “on”
but a shut off device down stream in'the “off”.or closed position results in no flow
through the device). : '

_ NON CON l'lNUOUS PRESSURE condmons eX|st when the deV|ce isonly

exceed 12 hours.

Note: Continuous and non-continuous pressure conditions are important factors in
determining the installation and use of backflow prevention devices.

(6]



M
V PHYSICAL BACKFLOW PREVENTION METHODS

AIR GAP or PHYSICAL AIR GAP (an "air break” is in reference to waste lines only)

An air gap is'the MOST DESIRABLE METHOD OF BACKFLOW PREVENTION. It is simple,
economical, non-mechanical (no moving parts), fail safe, and can be used for potential back-
siphonage or backpressure situations. An air gap is an unobstructed vertical air space that
separates a potable system from a nonpotable system. This air gap’is necessary to prevent
any.contaminant or poIIutant from being siphoned or pushed back into the potable water
supply. Although this is an extremely effective backflow preventer, the interruption in the piping
creates a- subsequent pressure drop on the "down stream" portion. Conseguently, most air
gaps are used-at’ the end of the’ supply I|ne or faucet such as ata smk vat or storage tank

FIGURE 12
Alr Gap

e s : v l
T Fire syslom mal kwp lanklm
- . “dual water rysiom. . |

ITIFUN\ Al

Airgap o sewer mb;etl 1o
Dbackpressure - force main.

AIR GAP INSTALLATION & USE

1., The air gap must be the greater of the two - A MINIMUM OF ONE INCH OR TWICE
THE INS_IDE_ DIAMETER OF THE SUPPLY PIPE. This distance is measured from the -
supply pipe.'to*the'ﬂood level rim (the point of over ﬂow) of the receptacle or fixtu re.

2. Air gaps requ;re |nspect|on for any. compromlsed "2xD or: 1 ‘inch” reqmrements and any
splashing problems, but no testlng is. necessary :

3. An air gap can be installed in a contlnuous piping system to prbtect the source from anyA

potential-contaminant-on the-down-stream-side of the system: ‘Providing-an air gap
within the supply system (versus at the end of the supply line) would require a reservoir
and possibly a booster pump. An open reservoir can subject the water to air borne
pollutants and the loss of free chlorine in a treated supply. If a reservoir is utilized, then
there needs to be a means to periodically drain and clean the tank. :

(o)
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BAROMETRIC LOOP

The barometric loop is ‘an extension of the supply line that can be construed as a glant upsnde
down "U". This configuration is designed based on the fluid dynamics of water and is utilized to
protect all down stream inlets against “back-siphonage” only. An absolute vacuum on a.pipe
can only "pull" the water up 33.9 feet; to go any higher, a pump would be necessary to push
the water up the column- The barometnc loop must be at least 35 feet tall and the base must
be at a higher elevation.than any of the inlets or fixtures that.are on the down stream side of
the loop. The size of the 35 foot high loop limits its practlcahty for application (processmg
plant) for protectmg agalnst negatlve pressure.. ‘

were airtight, lhc water E o

would remain at the level of

the faucet because of the

partial vacuum created by the

drop in pressure. I the faucet

were opened, however; the ol BT S

Figurn 4. . . .
Effect of evacuating air from a
column,

'Maximum heighta
vacuum could back
siphon water.

@w _Absolute

: .Su'p_-Ply, T _ | R Usa'gePoint

B S S P S R PR

'BAROMETRIC INSTALLATION & USE:

1. The loop must be at least 35 feet uprlght and all plu mping lnlets or t“xtures must be no
higher than the Ioop s base.

2. Approved for CONTINUOUS PRESSURE & NO POTENTIAL BACKPRESSURE.

N



_£LL1M_BII>LG_A D CR
VI MECHANICAL BACKFLOW ASSEMBLIES & DEVICES

The type of mechanlcal assembly or device selected must be approprlate for the degree ot
hazard and specific application relevant to the potential backflow possibilities. Mechanical -
backflow preventers consist of single or multiple check valves that open from the flow pressure
of the potable water. These valves are fabricated to seat tlghtly on a machined surface and
when closed; prevent any flow-in the wrong direction. Also, some devices have air rnlets or-
ports that are vented to the atmosphere to relieve any vacuum or negative pressure developed
in the system. All backflow devices must be installed so they are accessrble for mspeotlon
service and reparr

1 SR . T R fute b emge ageh didess o R eeegasea o

'NOTE , - |
" The specific use and mstallat|on of a backflow preventlon assembly or device
- must be clarified by the: manufacturer-and comply with-the plumbing codes e

governlng the jur|sd|ct|on in whlch the unit is installed. e

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

. ASSE |s a consensus voluntary ANSl (Amencan National Standards Institute) aocredlted p

. association that develops and maintains product performanoe standards for component parts
of the plumbing systems and professmnal qualifications standards. Eighteen standards are for

- backflow devices/assemblies. On the following pages, examples of various devices are cited
‘with the number for the ASSE standard under *Installation & Use.”

FOOD PROCESSING & RETAIL FOOD CODE PLUMBING REGULATIONS .

FDA Food Code
Chapter 5. The followmg section is from the Food and Drug Admmlstratlon s 1997 Food Code
'(foodestabllshmen_ts) pertaining to: 5- 202.14 Backflow Prevent_lon Device, Design S_tandard

A backflow or backsiphonage prevention device installed on a water supply system
“shall meet American Society of Sanitary Engineering (A.S.S.E.) Standards for
_construction, installation, maintenance, inspection, and:testing for that specific

applrcatlon and type of device.

_'Grade A Pasteurlzed Milk Ordinance (PMO), Current Edition _
Item 8r; ‘7p;’-a'nd-App‘endtx“D"Sta‘ndards*for-Wate'r"Sources““*" T

National Shellfish Samtatlon Proqram Manual of Operatlons Part Il,. 1995 Rev;sron
Section D, Part 8 and 9.

l09]



HOSE BIBB VACUUM BREAKER (HBVB) |

A hose.bibb vacuum breaker contains one spring loaded valve and an atmosphenc Vent that is
controlled by a diaphragm seal. The HBVB is installed on the end of a hose bibb (sill cock or”
boiler drain inlet) for a'garden hose, slop/mop sink hose etc., or anywhere else a hose can be
connected. Internally, the valve is spring loaded to be in a closed position and opens with flow
in.the proper direction. As the water flow begins (dynamic, water flow in the desired direction),
- the valve opens.and allows the diaphragm seal to close off the atmospheric vent (the flow
pressure is-what moves & holds the diaphragm against the vent ports). When zero pressure or
back—snphonage (negative pressure) conditions exist, the spring pulls the valve closed and
simultaneously pushes the diaphragm (thus, opening the vent to relieve any vacuum) into -
- position to form a tight sealbetween the valve and valve‘seat: Under static ‘conditions: (no flow)
with the HBVB, the check valve may or may not be closed. (The:HBVB is-not approved for -
contlnuous pressure: but there may be tnme penods when water pressure exists on both srdes '

open

closed

Vent/air inlet

HBVB INSTALLATION & USE: : : _
) 1. Shut off valves must be located up stream from the vacuum breaker and sprlng loaded
pistol-grip shutoff valves are not to remain on the hose with the water Ieft on, when not

being actlvely used.
2. Each hose connected to a manifold or e must be prov1ded with its own HBVB ie.,

county fair, speolal events where several vendors may share one hose SplgOt

3. Approved for HIGH HAZARDS, NON-CONTINUOUS 'PRESSURE & NO POTENTIAL
BACKPRESSURE. ASSE standard #1011

NOTE: HBVB's cannot be used under continuous pressure conditions (defned as water
pressure on both sides of the unit for more than 12 hours), because the spring loaded valve
may stick or freeze in the open position, thus making the water supply vulnerable to backflow.
Remember, you must evaluate the HBVB in its setting and determine the use and time. If the
use period extends over 12 hours, then an approved continuous pressure backflow device
must be installed.

0
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ATMOSPHERIC VACUUM BREAKER (AVB)

This device has an internal polyethylene ormetal float valve that moves up and downona _
shaft (not spring loaded). Water moving in the normal direction of flow lifts the float, and
causes the atmospherrc vent to close (an opening on the top of the unit is open to the air). The
normal water pressure keeps the float valve in the upward closed posxtlon Shuttlng off the .
water causes the float to drop; the supply: valve to close; and results in the atmospheric vent
‘being open. With the water off, the down stream piping of the. AVB is. open.to the atmosphere,
creating an air gap, and thus preventing any back-siphonage. When a negatlve pressure
occurs on the supply side, the float valve drops, closing off the supply, and opening the
atmospheric vent.-Thus, any down stream contamination will not be: 'siphoned into'the potable
supply. The atmospherrc vacuum breaker provides’ excellent‘protectlon against “back-""
siphonage” only. Exposing the AVB to backpressure can cause the atmospheric valve to
modulate up and-down, thus- permlttmg a potentlal contamlnant Vla backpressure to enter the
water supp[y . o S e s B R T B T e

AVB INSTALLATION & USE _ - : o
1. The mushroom. shaped device: must be installed vert|cally (uprlght position), wrth the.
~ atmospheric opening at the top and the elevation of the unit must be at least 6: lnches
‘ above the hrghest inlet, "down stream" of the AVB » -

2. All shutoff devices must_ be looated "up stre‘am from the AVB (supply srde) Thrs unit
cannot be tested after installatloni S et g

3 Approved for HIGH HAZARDS, NON-CONTINUOUS PRESSURE & NO POTENTIAL
BACKPRESSURE ASSE Standard #1001

sveas e i v s e b Sk S s ettt Gl R RS

NOTE: AVB's cannot be used under contlnuous pressure condltlons (deﬁned as water
pressure on both sides of the unit for more than 12 hours), because the float valve may stick
or freeze in the up position, thus making the water supply vulnerable to potential back-
siphonage. Remember, you must evaluate the AVB in its setting and determine the use and -
time. If the use period extends over 12 hours, then an approved continuous pressure backflow
device must be installed. :
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PRESSURE VACUUM BREAKER (PVB)
The PVB is similar to the atmospheric vacuum breaker (AVB), except that it has two-test cocks
and two gate valves (new units use ball valves) for testing the unit, and it also has two positive
seating (spring loaded) valves. The first check valve (supply side) is spring loaded for a closed
position and "guards” the potable water supply side; when the water supply is turned on, the
flow pushes it in the open position. The second check valve or air inlet valve (down stream
side) is spring loaded.for an.open position to the atmosphere.and only.closes when the supply
‘water is turned on. When the supply pressure drops to or below atmospheric pressure (below
0 gauge pressure), the second check valve opens to the atmosphere and the first check valve
closes. As w1th the AVB the PVB only provrdes protectlon for back snphonage ' :

-PVB INSTALLATION & USE:

1 The unitis generally used in agrlcultural |rr|gat|on and industrial appllcatlons

2 I'he PVB must be installed at least 12 inches above the. highest elevated inletor ﬂxture‘
. on its down stream side. Also, the unit must have a shut off vatve on each side and two
test cocks for testmg :

_ 3 The device must be.located in an accessible area for testing and servicing. Also, it is
' permissible to install shut off devices down stream of this unit.
4. Lines should be thoroughly flushed prior to installation in order to prevent any debris
from lodging in the valve seats and preventing a tight seal.

5. The PVB is approved for HIGH HAZARD, CONTINUOUS PRESSURE & NO
POTENTIAL BACKPRESSURE. ASSE standard #1020




BACKFLOW PREVENTERS WITH INTERMEDIATE ATMOSPHERIC VENT

1. SPECIALTY UNITS FOR1/2 & 3/4 INCH SUPPLY LINES

This device contains an atmospheric vent between two spring loaded check valves, and these
valves are spring loaded for automatic closure under static (no water flow) conditions. The
atmospheric vent:is.controlled by a diaphragm seal that directly responds to the-movement of
the the supply side (primary) check valve. As the water flow begins (dynamic), the primary -
check opens and simultaneously. frees the diaphragm seal to close off the atmospheric vent
and then proceeds to open the secondary check valve (down stream side). The positive
supply pressure holds the diaphragm sealin place to close off the atmosphericvent under
static (there is no flow, but supply pressure exits in the device) or dynamic conditions. Under
back-siphonage conditions, the diaphragm seal is able to open the atmospheric vent.
independent of the primary check valve{to-relieve-any-vacuum-on-the supply side). To further
understand how an atmospherlc vent satisfies a vacuum, put a hole ina soda straw, keepmg :
the hole out ofthe soda and try to drlnk the soda. .

When a zero pressure or back- SIphonage condition exits on the supply side, the primary check
valve closes under spring pressure and simultaneously pushes the. diaphragm seal into
position to form a tight seal between the valve and valve seat openlng the atmospherlc vent
and closing the secondary check valve , _

Under back—pressure condltlons the secondary check valve would c|ose first. If the secondary
- check valve were to foul in the closed position, the primary check valve would.close and the
backpressure leakage would drain out through the atmospheric vent (air break chamber).
(Note: Backflow preventers W|th atmospheric vents should be located SO that water Ieakage
will not cause a nuisance.) :




SPECIALTY UNITS WITH AN INTERMEDlATE ATMOSPHERlC VENT FOR 1/2 & 3/4 INCH
SUPPLY LINES, contlnued :

INSTALLATION & USE

1. The unit can be mstalled horlzontally or vertlcally and must not be Iocated ina p|t ora

- location subject to standing water. Under no mrcumstances should pluggmg of the re||ef
* port or vent be permitted. S

2. Generally, the unit may be mstalled on water supply lines for laboratory equipment,
food processing tanks, sterilizers, dairy equipment, livestock drinking fountains,
residential bon!ers or in other SItuatlons where cross—connectlon contro| is needed

3. Approved for LOW HAZARD, CONTINUOUS PRESSURE & BACKPRESSURE OR
BACK-SIPHONAGE. ASSE standard #1012" -~~~ =~

Note: Some plumbing codeés orjurlsdlctlons place appllcatlon ||m|tat|ons on this devnce
because the unit cannot be tested
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INTERMEDIATE ATMOSPHERIC VENTS CONTINUED

2. SPECIALTY IN-LINE APPLICATIONS/LAB FAUCETS

These types of backflow preventers operate on the same principle as the backﬂow preventer
with an intermediate atmospheric vent for 1/2 and 3/4 inch supply lines. There are several
types of these units and not all of them are approved for continuous pressure..

INSTALLATION & USE

1 Units that are approved for continuous pressure can be used in supply lines for low
water volume needs such as coffee and tea urns or ice makers. (Not approved for
soda carbonators.)

2, Unlfs that are only approved for non-continuous pressure applications such .as those
installed on the supply: side of an aspirator for a laboratory faucet or on a barber shop/ "
beauty parlor sink.

3. Whether a particular unit is APPROVED FOR CONTINUOUS PRESSURE OR NOT
WILL NEED TO BE CLARIFIED BY THE MANUFACTURER.

4. All types are approved for LOW TO MODERATE HAZARDS AND BACKPRESSURE
OR BACK-SIPHONAGE. ASSE standard #1035




INTERMEDIA TE ATMOSPHERIC VENTS CONTINUED.

3. SPECIALTY UNITS FOR BEVERAGE VENDING MACHINES

This backflow preventer is very similar internally to the specialty units for 1/2 & 3/4 inch, and
1/4 & 3/8 inch supplies, except that it has an added ball check valve (after the secondary
check valve). The ball check is an extra precaution to prevent carbon dioxide (CO,) from
backflowing (via backpressure) out of a soda carbonator and-into any copper. supply.lines. The
CO, gas reacts with water to form carbonic acid, which in turn will dissolve the copper lines
and thus create possible copper toxicities in those ingesting the water. Any carbon droxrde
leaking past the ball check-valve and the secondary disc valve would be. vented mto the
atmosphere via the atmospherrc vent/air mlet oo e . LT

' Backfiow Preventer

WATER = BEVERAGE
supPPLY e | DISPENSER

PLASTIC ~ ==
VALVE - PIPE
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. =
VALVE : :
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PUMP
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CARBONATED
BEVERAGE
. DISPENSER

‘CARBOH,
MOmEEz oo, as

in a vented srea

INSTALLATION & USE

1. The backflow preventer'and carbonator system must be Iocated ina well ventllated
area. lnstallatlon may be horizontal or vertical.

2. The unit may also be used for other beverage equrpment such as coffee, tea; and hot
chocolate.: :

3. Approved for LOW HAZARD, CONTINUOUS PRESSURE & BACKPRESSURE OR
BACK-SIPHONAGE. ASSE standard #1032 . . . ... __ .

BCRREE VAE e s ORI X
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REDUCED PRESSURE ZONE BACKFLOW PREVENTION ASSEMBLY (RPZ) v
This type of mechanical backflow prevention assembly provides the maximum protec’uon %
against both back-siphonage and backpressure. Construction of the: RPZ consists of two very.
“sensitive, lndependent spring loaded check valves with-a reduced pressure "zone" between
them (at least a 2 psi pressure differential between the “supply pressure” and the “reduced
pressure zone”). These check valves are spring loaded to automatically close unless they are
held open.with flow in the proper direction. As the water passes through the primary check
valve, the water pressure will drop (predetermined friction loss/resistance) at least 2 psi in the :
~ "reduced"” pressure zone or central chamber. Under normal conditions the water will contlnue :
‘through the secondary check vaIve (only requures 1 ps: to open) to the pomt of usage

._,,p

- The reduced pressure zone contalns a relief valve that dralns to the atmosphere and is spnng h
loaded for an automatic open position. The relief valve has the RP zone water pressure on "
one side‘and the water supply pressure on the:cther:side.:To-keep the relief valve closed the

“supply pressure must exceed the RP zone pressure. Thus; it will spring-open under any™
conditions causing the water pressure in the “RP zone” to approach or exceed the supply
pressure. Also, when the relief valve opens, an air passage from the atmospheric vent to- the
‘RP zone is- opened to satisfy any back-sxphonage ‘conditions. So, even it both check valves :
are fouled the rellef valve will contlnue to protectthe supply

“REDEFVALVE Zi BN

C Palent'q.4,241752° WATER-OUT"



' ,. RPZ WATER FLOW AND RELIEF VALVE ACTION WITH VARIOUS SCENARIOS:

3

1. BACKPRESSURE pressure lncreases downstream from the backﬂow preventer
As the downstream pressure approaches the pressure of the "reduced pressure
zone", the secondary check valve will close. (Water pressure in the "RP zone" -
must exceed the downstream pressure in order to hold the secondary check
valve open ) S - :

2. BACK-SIPHONAGE - approaching zero or negative pressure on the supply side.
When the supply pressure approaches zero or negative values, the
primary check-valve will'close; the relief valve-will springopen (draining
the reduced pressure zone); the atmospheric vent passage to the reduced
pressure zone: erI open and the secondary check valve will-close.

Pressure

3. BACKPRESSURE & BACK-SIPHONA_GE_SIM_ULTANEOUSLY
The primary and secondary check valves would close, and the
relief valve and atmospheric vent port would open.



&

4. CHECK VALVES OR RELIEF VALVE MALFUNCTION :
Malfunctioning of one or more of the three valves in the RPZ backﬂow preventer

would not compromise the safety of the water supply (but there may be water
discharging from the relief port until unit is repaired).

Secondary Check Valve - - :
Backpressure: If some obstructlon or wear prevents the secondary check valve

from closing tightly, backpressure leakage would increase the central chamber
pressure and thus open the rehef valve and atmospheric vent port. (As chamber
pressure approaches supply. pressure the rehef valve springs open.)

Primary Check Valve -
. Back-smhonage Ifthe primary check valve were to foul, then srmultaneously the_

relief valve would open, and the air passage from the atmospheric vent port .
would deliver air to.an area just above the primary check valve. The air would
satisfy any vacuum caused by back-siphonage. The air flowing to the primary
check valve does not use the same passage in the relief valve used for draining
water. -

Backpressure: If the primary and secohda_r_y check valves were to fail
simultaneously, then the water leaking back into the central chamber would exit

through the relief valve.

e o RN PO AR

Relief Valve/Port
A malfunctioning relief valve will not close; it will remain open,
discharging water through the port until repaired. Even when
fouled,-the supply remains protected.




RPZ INSTALLATION & USE:
1.

2.

Under no cwcumstances should plugging of the relief port be permltted
The RPZ is equipped with.test cocks and gate valves to enable reqUired unit t_esting.

Several unit sizes are available for 3/4 to 10 inch supply lines. Approxinw'ate»presedre _
losses across the unit are 10 to 20 psi, depending on the size and flow rate.

Install on each high hazard connection within a secondary system and/or at the service

- connection or water-meter (for containment on the property) of car washes, autopsy

and funeral parlors,’ ‘commercial boilers, cooling towers, hospxtal and laboratory
equipment, processmg tanks, sewage treatment, etc. - -

The unit must be accessible for:testing: and:service, and-must be located above grade '

~ (not subject to ﬂoodlng) The device must be installed at least 12 |nches from any wall
and between 12 to 30 inches above the floor. :

Approved for HIGH HAZARDS CONTINUOUS PRESSURE BACKPRESSURE OR
BACK- SIPHONAGE ASSE standard #1013

@ Rel llef valve {otatett 90‘ tar c!amyi

sy o=




DOUBLE CHECK VALVES |

A double check valve backflow preventer consists of two check valves that are spnng loaded
in the closed position. These devices do not have the added protection of an atmospheric vent
and therefore are limited to the amount of protection they offer and how they can be used.
Some jurisdictions and codes do not permit double check valves to be used for backflow
protectron ‘

INSTALLATION & USE
1. Double check valves can only be used where they are approved for limited use with low
hazard, contmuous pressure condmons

2, I'HREE TYPES OF DOUBLE CHECK VALVES:

1L DOUBLE CHECK VALVE e oEI oy B R R e e e
This type of device is designed for commercial appllcatrons for 3/4 to 10 inch supply
lines and contains test cocks and gate valves for testlng purposes
ASSE standard #1015 . ;

—» Flow —»

Il. DOUBLE CHECK DETECTOR CHECK VALVE

This deVIce is srmrlar to the "double check" unrt except that |t has a water meter added
‘to detect down stream leaks and unauthorized wrthdrawa|s The unit-is commonly
installed on fire protectlon supply. marns ASSE standard #1 048 v

I1l. DUAL CHECK VALVE : ‘

The dual check valve is for residential apphcatrons only: When used, it is usually
installed on the customer side of the water meter in an attempt to.contain any pollutant
(low hazard) within the resident's secondary system. The dual.check. valve is not
equipped for in-line testing. ASSE standard #1024

Regidential Josiallation
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PLUMBING AND CROSS-CONNECTION CONT ROL.

Vil. TYPICAL RETAIL FOOD SERVICE CROSS-CONNECTIONS

NOTE: When evaluating the potential plumbing hazards for each fixture, there may be more
than one type of backflow assembly or device that can be installed to protect a cross-
connection (even if it exceeds minimum requirements to meet the hazard) In lieu of an air
gap, is a-cross-connection subject to backpressure and continuous or non-continuous ~ *
pressure (all are subject to back-siphonage)? All.inlets and cross- -connections attached to the
water supply are subject to back-siphonage, but not all are subject to backpressure. For
specifications: on proper mstallatron and use for each devrce revrew the prevrous pages

The following are “typical” examples of equrpment and backflow preventlon devices requrred in
lieu of an air gap. Remember, sometimes plumbing: installations can be construed in a - '
“nontypical” fashion; this does not:mean that‘is‘necessarily-wrong;but it will take more effort to
evaluate the cross-connection control desrgn

1. Prerinse o¢reflush hose: (typically located at garbage grrnders/dlsposals prerinse or -
flushing statrons prior to mechanical warewashrng machlnes or vegetable/prep smks)

Units that are. not equrpped with a proper retainer spring (so an air gap above the flood
level rim can be maintained when allowed to hang freely) must be provided with an
appropriate backflow assembly or device. The type mstalled is dependent on the shut
off valve location: :

a. Hand valve on spray nozzle: ' ' -
Since the entire supply line is subject to contmuous pressure the backﬂow
device must be. acceptable for use with continuous pressure and back—srphonage
application. Backpressure is not an issue for a potential indirect cross-
connection. An in- |me double check valve assembly with an intermediate
atmospheric vent or pressure vacuum breaker (PVB) can meet the minimum
requirements for continuous pressure.

b. No valve on the spray nozzle or end of hose: _ .
The supply line from the shut off valve to the end of the nozzle is not’ subject to
continuous pressure or backpressure. An atmospheric vacuum breaker (AVB)
can meet the minimum requirements for non-continuous pressure and potential
back-siphonage.

2. Hose bibbs, threaded faucets (msrde & outS|de of establrshment falrgrounds SpeCIal
- events, festival,etc:): o T ST it

When a hose is attached directly to the faucet, a potential indirect cross-connection
exists. Protected will depend on whether or not a shut off device (pistol grip, etc.) is -
installed on the end of the hose.



a. No shut off device on the end ofthe hose: :
The hose is not subject to continuous pressure or backpressure. A hose- blbb
vacuum breaker (HBVB) or atmospheric vacuum breaker (AVB) can meet the

‘minimum requirements for non- contlnuous pressure and potential back-
siphonage. : _

b. A shut: off dewce on the end of a hose: . - -
The backflow device is subject to continuous pressure and no backpressure An
in-line backflow preventlon device with an intermediate atmospheric vent or a.
pressure vacuum breaker (PVB) can meet the minimum requirements for
protection. (Note‘ the*PVB must be installed at least-12 inches-above the
maximum expected. height that the hose.end will be utilized.)

-

3. Inlets which are oﬂr may beCome.submerqe'd:;::'f;:;‘.;... B ey SR

A. Supply line for a mechanical warewashlng machine and dish conveyor belt.
B. Supply inlet to a dISh table trough or SIIvenNare and dlSh soak tanks. -

C.. Supply line to a soap dlspenser (detergent feeder) and/or drying agent for mechanrcal
warewashlng machines:
' ‘The dispenser drscharges the solutlon on the down stream side of AVB for the
warewashmg machlne S supply hne :

D. Supply inlet to a. garbage dlsposal wnth ﬂushlng rim: ' '
: The submerged: inlet is controlled by an electronic solen01d that supplres water R
to the waste be|ng ground to form a sIurry whenever the drsposer is turned on

E. Garbage can washer (If a Jet rinse type the |nlet through the ﬂoor must be at Ieast snx
- inches above the flood Ievel rim of the depressed area/smk)

F. Perforated p|pe to an orlental wok cooker

G. Supply |nlet or fill linefor equment such as steam kett|es steam tables drpper weIIs
and coffee urns. :

Backflow prevention for items A - G: Typically the atmospheric vacuum breaker is utilized on a
submerged inlet for non-continuous pressure and potential back-siphonage. For continuous -
pressure and potential back-siphonage (no backpressure), a pressure vacuum breaker (PVB)
...can meet the. mlnlmumreqwrements.for"protectron,.,_, e o el e mir o

Inlets which are or may become submerged, Continued: -

H. Soap portioner on a faucet:
The soap portioner must contain an internal air gap:

22



___ PLUMBING AND CROSS-CONNECTION CONTROL.
l. Water wash system for an exhaust hood (self cleaning):
Detergent feeder must discharge on the down stream side of the backflow
prevention device and have an AVB for non-continuous pressure, PVB for
continuous pressure or an in-line backflow prevention device with an
intermediate atmospheric vent for continuous pressure and potential

backpressure. A reduced pressure zone (RPZ) backflow preventron device may
be required if toxic chemicals are added.

4. Carbonators for beverage dispensers: Carbon dioxide (CO,) from the carbonator that
comes into contact with water will form carbonic acid (weak acid). If carbonic acid comes into
contact with copper pipingcopperwill dissolve intothe water and-may-resultin copper
poisoning (vomiting). Typically, the hazard exists for those. consuming the first few softdrinks of
the day. To prevent the backpressure of CO, an in-line backflow prevention device with an
intermediate atmospheric vent meeting. ASSE Standard.#1022:must be. installed between
the carbonator and any copper supply lme : -

5. Boiler:
a. with no chemrcals added: '
An in-line backflow prevention device with an intermediate atmospherrc vent for
contrnuous pressure and potential backpressure.

b. with chemrcals added (hlgh hazard)
A reduced pressure zone (RPZ) backflow preventlon device would be requrred
for toxic chemicals with potential backpressure and continuous pressure. The
water supply Irne for the chemical additive reservorr must also be adequately
protected. ’ : : : v

6. Water softening edupment with a continuous feed to a brine tank requires at least an in-
line backflow prevention device with an mtermedaate atmospheric vent to meet the minimum
protection for continuous pressure

i 'Lawn sprinkler system with no potential backpressure: An AVB for non-continuous
pressure and a PVB for continuous pressure would meet minimum requirements for backflow
protec’uon If chemicals are added, a RPZ may be required.




TYPICAL MECHANICAL WAREWASHING INSTALLATION

@@%wwé

Gauge cock for tests
Vacuum breaker

. ‘Wash and final rinse

Shock arrestor (recommended)
Pressure — temperature relief valve
Pressure — temperature gauge

. Pressure reducing valve

- (set.at-15-25 psi)
Strainer

. Cut-off valve
10.
11.

140 degree water supply
Booster heater



Vill. AIR GAPS & AIR BREAKS FOR DRAINS & WASTE

An indirect connection between the water supply or food service equipment and the facility’s
drainage or wastewater disposal system is necessary to prevent wastewater from backflowing
(back-snphonage or backpressure) into the supply or into equnpment where food kltchenware
or utensils-are retained. - :

DIRECT CONNECTION A waste line or pipe from a fixture, receptacle or device that
dlscharges used water waste materlals or sewage drrectly |nto the facnlty s dralnage system

INDIRECT CONNECTION A waste line or pipe from a fixture, receptacle or devnce that
dlscharges used water waste materials or sewage into the facility’s drainage system through
an “air gap” or “air break.” Thus, there'i lS no- dlrect connectlon between the two systems '

AR GAP is the unobstmcted vertical air space that separates the end ofa s ley l|n
and the flood level rim of a receptacle. This receptacle may be a sink, coffee urn, steam

kettle, floor drain, floor sink, etc. The air gap must be the greater of the two - a minimum

of one inch or twrce the inside dlameter of the supply plpe

AIR BREAK isa waste llne or plpe from a fixture that dlscharges used water or. IIQUld
waste into another fixture or receptacle at a point below the flood level rim, i.e., the
waste line from a vegetable preparation sink that drains lnto a floor drain. (Restated an
air break is an indirect connection that'does not have an “air gap.”) (Note: some
Jurisdictions do require the waste Ilne to termmate above the flood Ievel rim of the floor,

i smk or draln )

1. Booster heater for warewashlnq machme
Provrde an air gap between the rellef valve vent plpe and the floor drain or floor. snnk

2. Water-cooled condenser for an ice machlne or other refrigeration system:-

' Provide an air gap between the end of the supply line and the floor drain or floor sink.
(The supply line water still remains as part of the supply system as it cools The cooling
water is not exposed to, potentlal outside contamlnatlon untrl it exits the unit.)

3. Draln lines for food serwce equmment such as salad cooler table or salad bar, ice
machlne or ice bin, soda fountain/dispenser, steam kettle and steam table
Prowde an air break

ot e Cmm oWl s 4 amamras mes s seavieed v amadt aee sae e A <

4. Condensate dram Imes for refrlgeratlon eqmpment
Provide an air break




PLUMBING AND CROSS-CONNECTION CONTROL

5. Water softening equipment:

a. Brine tank drains through a hose bibb (potential indirect cross-connection with a drain
hose): a hose bibb vacuum breaker (HBVB) can meet the minimum requirements for
non-continuous pressure and potential back-siphonage.

b. Brine tank with a gate or ball valve: drain line must be air gapped.

6. Exceptions to indirect wastes:

a. Warewashing machines located within five feet of-a trapped-floor drain may have a-
direct waste connection to ini'et side of a prOperly vented floor drain trap..

b Garbage disposals reqwre a direct connection to prevent the SO|IdS from separatlng out .
from the waste slurry. :

" ¢. Other exceptions as provided by law or regulation. -

X GREASE I_NTERCEPTORS

Oil and grease entering a facility’s drainage waste system wm eventually solidify somewhere
down stream and eventually clog the sewer line and/or cause potential problems for the onsite
~ or public sewage system. The oil and grease from foods and cooking liquefy at high water

temperatures primarily originating from.the three compartment sink, warewashing machine or
some pieces of equnpment such as an oriental wok cooker

Oil and grease can occurin-a combination of four forms:

1. Dissolved oil is oil that has dlssolved in the water via a degreasing’ compound and will
not separate from the water. . _

2. Chemicallv emulsified 0|l is oil that has been broken down into very small particles via a
detergent and will not float to the surface o

3. Free oil, which is the majority of the oil produced in a food service facility, is not -
dissolved or chemically emulsified but is in a liquid form that is available to float to the
water surface when-it'is aiiowed‘to*coaiesce (consolidate or congeal onthe water
surface).

4. Mechanically emulsified oil is free oil that has been agitated in water to form small
droplets. These droplets. w1l| congeal, as free oil does, provided enough time is allowed
for the process.




__ PLUMBING AND CROSS-CONNECTION CONTROL.

HOW GREASE INTERCEPTOR'S WORK " _ -

A grease interceptor (or grease trap) is a chamber designed for wastewater to pass through
and allow any free or mechanically emulsified oil to float to the top for retention as the
remainder of the effluent passes through. (This concept is similar to a septic tank, but
~.remember a septic tank is designed to collect solids on the bottom and scum on the top of the
tank.) For the oil-to float to the top, it is necessary to calm the water as turbulence only
perplexes the separation. To assist in the ponding or calming process, the waste water enters
through an inlet baffle and may pass through additional baffles before exiting through the
outlet baffle. Flow rate (volume of water per unit of time; i.e.7 gallons per minute [GPM]) ..
affects time and turbulence in the interceptor. Too fast a flow rate does not allow the “time”
necessary for separation and creates turbulence. Thus, many of these installations are
equipped with a flow control valve prior:to-the inlet baffle.... ..

Only the faclility’s grease laden waste should be plumbed to the grease trap, otherwnse
suspended solids would fill the unit and a larger tank would be needed for the hlgher volume
of waste water. Also, some installations are designed with a solids strainer prior to the -
interceptor, to prevent solids from interfering with grease separation.

SIZING TH_E-INTERCEPTOR

Grease trap installations are designed and sized based on anticipated flow rates and organic
load for maximum efficiency. Specific gravity (density) of the grease filtrates affects the time .
necessary for.separation. For example, the specific gravity of water is 1.0, thus the lower the
specific gravity of the oil, the less time it takes to separate and float to the top of the tank. Also, -
the higher the flow rate, ratio of grease to water, suspended solids, and total grease volume to ‘
be retamed between c|eanmg/ernpty|ng the larger the grease interceptor must be S

INTERCEPTOR LOCATION

Grease traps range in size from 5 gallon units located inside the kitchen area to 1,000 gallon
in-ground-installations outside the facility. Installation should be properly vented and as close
to the source as possible but in a manner that facilitates the.ease of cleaning and service
‘without creating a nuisance. :
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X BACKFLOW PREVENTION QUIZ

A cross-connection is a Ilnk or union between a potable water supply and any other
system or apparatus through which a contarninant or pollutant may be transferred via
some form of backflow into the dnnklng water system

“Backflow is the reverse flow of water in a plumbing system. -

Ba’ckpressure -isICaused by a reductiOn in the system’s pressure.

Backpressure can occur through an indlrect cross- connectlon between a system that is
operated at a hlgher pressure than the potable water supply

The least reliable backﬂow'preventer'rsﬁhe‘ 'duaI”check valve:

A pressure vacuum breaker w1ll protect agamst back—snphonage but it will not protect
agalnst backpressure - 4 _

Atmosphenc vacuum breakers must alw. y be mstalled beyond the fnal control (shut off)
valve.

An air-break is another term for a‘i'r gap. -
A typlcal dlrect cross connectlon is an ordlnary hose

Hose blbb vacuum breakers are only approved for noncontmuous pressure situations.

" The best “fool proot" method of preventlng backﬂow is the lnstallatlon of the reduced

pressure zone backﬂow preventer (RPZ)

The pressure vacuum breaker must be mstalled at Ieast 6 mches above the hlghest inlet
down stream and conversely the atmospheric vacuum breaker must be |nsta|Ied at least

12 rnches above the hlghest |n|et or ﬂood level nm down stream

A reduced pressure zone backﬂow preventer (RPZ) pressure vacuum breaker '(PVB)
double check value assembly, and a-dual check valve:with an mtermedlate atmosphenc
vent all require periodic testing to assure proper operatlon

A backﬂow device that has a vent to the atmosphere may not be installed in a pit.

An inlet from a potable water supply that terminates in a pit would be considered a
submerged inlet. :

The barometric loop is a very effective design of the plumbing system to protect against

28



17.

backpressure The only l|m|t|ng factor with- |ts mstallatlon is that it requires at least a35
foot vertical clearance in the facility. '

A garbage disposal typically has a submerged inlet that automatically provides water to
the grinding process, when the unit is turned on. Usually this cross-connection is
protected with an atmospheric vacuum breaker (AVB) that is installed at least 6 inches

-above the flood level rim of the fixture. Relative to the location of the electronic solenoid

shut off valve, which one of the following is true?- -

The shut off valve can be installed on either side of the AVB.

The shut off valve'must be installed on the down-stream side of the AVB
The shut off valve must be installed on the supply side of the AVB.

The shut off valve must be lnstalled on the supply side of the AVB and elevated at -
least 12 inches above the AVB... S _

ooow
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XIl. ANSWER KEY TO THE BACKFLOW PREVENTION QUIZ

TRUE, a cross-connection is 'any direct or indirect connection that could pos'sibly join a
potable and nonpotable or unknown source and the transfer of a contamrnate or pollutant
could occur via back-siphonage or backpressure. .

TRUE, Ibai;kﬂow is a reverse flow in the plumbing system that is opposite to the expected or
intended direction. Backflow can be caused by backpressure or back_—siphonagef

FALSE, backpressure can occur through 'a'd'ire'ct' cro;;ss-ce'r{ne'c'tion. (not ihdi"re"ct")'_w'h'eﬁ"'the
“‘other” system’s pressure exceeds-that of the potable water supply. Flow will occur in the
drrectron of Iower pressure (Ieast resrstance) from hrgher pressure to lower pressure '
FALSE, backpressure can only influence a potable system via a dlrect connection.
Remember, a direct connection can be subject to backpressure and back srphonage An
indirect connectlon is only subject to back-siphonage.: :

TRUE, a dual check valve can not be tested and-the unit is not vented to the va_tr'ri'osp\here.
‘Many times but not always, a vented deviCe will Ieak'when one of the check'valves fail.

TRUE, a PVB is approved for hrgh hazard contrnuous pressure and NO POTENTIAL
BACKPRESSURE

TRUE, all shut off valves must be installed on the supply side of the AVB,.-.o_the'rwi'se the -
device would be subjected to continuous pressure, which the device is not approved for.

" FALSE, air gap is the vertical, unobstructed air space between the flood level rlm'oic a .

fixture an.the supply inlet. Air break is the vertical air space or separatlon between a waste
line and-floor drain or floor sink. Air breaks are installed to prevent sewage back-ups from
entenng food preparation equipment and srnks

FALSE, a hose is a typical INDIRECT cross-connection, not a direct cross-Connection.

TRUE HBVB’s are not approved for contlnuous pressure water pressure on both side of
the vacuum breaker for more than 12 hours.

FALSE, the RPZ is the “best” device available for high hazard, continuous pressure,
backpressure, back-siphonage conditions. The device is testable and even protects the
supply if the-unit-fails{check valves-foul):-The*foot proof-or most-desirable'method of
preven_ting backflow is the “air gap”. It is simple and nonmechanical.

FALSE, the PVB is to be installed at least 12 inches above the highest inlet down stream
and conversely the AVB is 6 inches above the highest down stream inlet or flood level rim.

FALSE, the RPZ, PVB and double check valve assemblies can be tested. Dual check
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15,

16.

17,

valves with intermediate atmospheric vents can not be tested.

TRUE, a vented backflow device submerged in a pit full of water could permit this
nonpotable water to be drawn into the potable supply under back-siphonage conditions.
Also, under static conditions the vent chamber could fill with the pit water and affect up
stream or down stream under various water flow conditions.

TRUE, a submérgé inlet is an inlet that terminates below the flood level rim of a fixture. If a
situation necessitates a submerged inlet, then the cross-connection must be protected with
an appropriate .backflow device.

FALSE, the barometric !odp only provides protection against back-siphonage. An absdlute’ ’
vacuum can only “pull” water up a column 33.9 feet, therefore, only backpressure can
create adequate pressure to go.up:and:over.the.column:=. - 2. .

C., all shut off devices must be on the supply side of the AVB and be accessible.
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