
Bleeding the Test 
Cocks 

n testing the reduced pressure 
principle backflow prevention 
assembly it is critical that the relief 
valve opening point be determined 
before exercising the relief valve. 
In the preliminary steps of the field 
test procedure it is possible to 

accidentally activate the relief 
valve. When this happens the relief 
valve is exercised. If the relief 
valve had been sticking, exercising 
it may have loosened it up so that 
the reading recorded at the time of 
testing the relief valve is quite 
different that it would have been 
had the relief valve not been exer
cised. When backflow occurs, it 
never exercises the relief valve 
first. It just occurs. When it does 
occur it is important to know how 
the assembly will react. This is 
why it is essential that the tester 
not activate the relief valve before 
recording the relief valve opening 
point. 

The relief valve is activated when 
the differential pressure across the 
first check valve drops to some 
level. (In a successful test the 
differential must be greater than 2.0 
psid.) This can occur by either 
dropping the pressure upstream of 
the first check valve or increasing 
the pressure downstream of the first 
check valve. One way to help 
ensure that the relief valve is not 
activated prematurely is to have 
water flow through the assembly. 
When water flows through a 
backflow preventer, the pressure 
drop across the assembly increases 
(especially at low flows. When the 
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Foundation 
Receives AWWARF 
Pro jed 

he American Water Works 
Association Research Foundation 
(AWWARF) put out a request for 
proposal earlier this year for the 
project: National Assessment of 
the Impact of Cross Connections 
in North American Water Supplies. 
The Foundation contacted Mem
bers to determine which Members 
would be willing to help with this 
project by way of in-kind contribu
tions. As a result several water 
utilities were willing to contribute 
to the project. This information 
was included in the Foundation's 
proposal to the AWWARF. The 
AWWARF recently announced that 
the Foundation was awarded the 
project. The project will take 
approximately two years and bring 
in valuable information to all those 
involved in cross-connection 
control. This article summarizes 
the Foundation's proposal. For 
water utilities still interested in 
getting involved in this project, 
please contact the Foundation 
Office. 

Background 
Technical literature and the public 
press have recorded incidents of 
backflow of contaminated or 
polluted substances into the 
distribution systems of water 
utilities for well over 100 years. A 
few water utilities instituted 
modest cross-connection control 
programs in the 1930's. However, 
only recently has there been a 
marked increase in the number or 

continued on page six 



he Foundation's Membership Program provides many benefits t 
the Members of the Foundation. These include: twenty percent discounts 
on Foundation Training courses for any employee of the Member company/ 
organization, the List of Approved Backf/ow Prevention Assemblies, printed 
quarterly, and access to the up-to-the-minute version of the List for those 
Members with Internet access. 

Members are encouraged to call the Foundation with technical questions. 
The Foundation's Engineering Staff is available to assist Members with the 
various aspects of field testing backflow prevenrers, installing backflow 
preventers, administering their cross-connection control program. 
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Contacting the 
Foundation 

Mailing Address: 
Foundation for Cross
Connection Control and 
Hydraulic Research 
University of 
Southern California Q 
Kaprielian Hall 200 
Los Angeles, CA 90089-2531 

Phone: 
213 740 2032 

FAX: 
213 740 8399 

e-mail: 
fccchr@usc.edu 

Web Site: 
www. usc.ed u/fccch r 

The Foundation accepts 
Purchase Orders via mail or 
fax and credit card orders 
(Visa, MasterCard, Discover) 
via telephone and the Web. 

Cross Talk is published by the Foundation for Cross-Connection Control 
and Hydraulic Research at the University of Southern California for Foun
dation Members. Limited additional copies are available to Members 
upon request. (213) 740-2032 1999 ©University of Southern California. 
All rights reserved. 
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Bleeding the Test Cocks ...... .,_ 
continued from page one 

pressure drop across the whole 
assembly increases, this is also an 
indication that the pressure drop 
across the first check valve in
creases. This is an indication of 
the force being used to open the 
check valve. At a no-flow condi
tion, the pressure drop across the 
assembly is steady. As water starts 
to flow through the assembly more 
pressure is lost due to friction loss 
and the opening of the check 
valves. Once the check valves are 
opened a fair amount there is less 
force required to keep them open. 
This is why the flow curves of the 
various backflow preventers tend 
to have similar characteristics. 
One thing consistent in all flow 
curves is the increase in 
pressure loss as the flow 
increases from a no-flow 
condition. 

Because of the pressure loss 
characteristics of backflow 
preventers, the possibility 
of activating a relief valve 
can be reduced substan
tially if flow is established 
through the assembly 
during certain prelimi-
nary steps in field test-
ing. This is why there is 
a very specific order for 
bleeding the test cocks 
on the reduced pres-

cocks No. 
1, No.2, 
(open 
No. 2 
test cock 
slowly), 
and No. 3, by 
opening and closing 
each test cock one at a time, 
to eliminate foreign mate
rial. Be careful not to 

activate the relief valve 
during this process. Close 
test cock N o.4. 

As water flows out of the No.4 test 
cock it is flowing through the 
assembly, thus increasing the 
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the Manual of Cross
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In order to avoid 
premature 

activation of the 
relief valve in this 

manner, the 
Manual of Cross

Connection Control 
states that the 

tester should open 
the No. 3 test cock 

and bleed water 
from the low side 
of the gage while 
opening the No.2 

test cock very 
slowly. 

Bleeding the Test Cocks 
continued from page three 

pressure loss across the No. 1 
check valve. This reduces the 
possibility of activating the relief 
valve dramatically. This is espe
cially important while opening the 
No. 2 test cock. The No. 2 test 
cock is located at a place on the 
assembly upstream of the number 
one check valve. Opening this test 
cock may reduce the pressure 
upstream of the No. 1 check valve. 
If this is done suddenly the pres
sure differential across the No. 1 
check valve can drop, discharging 
the relief valve. This is especially 
critical when the No. 2 test cock is 
located in a restricted region on 
the high side of the relief valve 
diaphragm as shown in the illustra
tion. If, however, water is flowing 
through the assembly when the 
No. 2 test cock is opened, the 
overall differential across the No. 
1 check valve is much higher and, 
therefore, requires a greater loss of 

l_! 
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pressure m 
order to 
activate the 
relief valve. 
This is why 
it is so 
important to 

have water flowing through 
the No.4 test cock when the No.2 
test cock is opened. 

Bleeding the test cocks is not the 
only way the relief valve can be 
activated accidentally. Bleeding 

the air from the gage can cause the 
same effect. When the gage is 
attached to the assembly, the high 
side hose is attached to the No. 2 
test cock. Therefore, bleeding 
water from the high side hose, 
could cause the same effect as 
bleeding the No. 2 test cock. In 
order to avoid premature activa
tion of the relief valve in this 
manner, the Manual of Cross
Connection Control states that the 
tester should open the No. 3 test 
cock and bleed water from the low 
side of the gage while opening the 
No. 2 test cock very slowly. 

Section 9.2.2 Test f: 
Maintain the low side bleed 
needle valve in the open position 
while test cock No. 2 is opened 
slowly. 

This, again, allows water to flow 
through the assembly keeping the 
differential across the No. 1 check 
valve high. The water continues 
to flow through the low side bleed 
needle valve until the No. 2 test 
cock is opened and the high side 
bleed needle valve is bleed. The 
low side bleed needle valve is only 
turned off after the high side is 
turned off. This ensures that 
water will continually be flowing 
through the unit when pressure is 
dropped from the chamber up
stream of the No.1 check valve. 

This is an example of how impor
tant it is to follow proper field test 
procedures, even though the 
details of the procedures-on the 
surface-may not seem to have an 
impact on the final outcome of the 
test. In this case, even the order in 
which the test cocks are bled is "( 
crucial to obtaining proper field 
data. 

( 



AWWARF Project 
continued from page one 

' ' programs across North America. 

Although many cross-connection 
control programs have been initi
ated in recent decades, there are 
many utilities, which either do not 
have a program or do not have a 
sufficient program to provide for 
reasonable protection from cross
connections. Part of this is due to 
a lack of uniform regulations. 
Another reason many utilities have 
not initiated or maintained strong 
cross-connection control programs 
is that vast quantities of docu
mented data regarding cross
connections are not readily avail
able. This is mostly due to the 
nature of backflow. 

Hydraulic conditions within a 
piping system change continu
ously. As a brief example, it is 
possible for a water main break to 

cause a drop in system pressure 
within a region of a water distribu
tion system. Because of cross
connections common to any distri
bution system, backflow could 
occur contaminating a portion of 
the distribution system. As a 
result of this backflow situation, 
individuals could ingest the con
taminant, or the appearance of 
water could cause alarm to the 
water user. Before the source of 
the contaminant can be discov
ered, the water main is repaired, 
water pressure is normalized and 
the system flushed clean through 
normal use. This makes it very 
difficult to document such a 
backflow incident. 

Since there is no Federal reporting 
requirement for cross-connections, 
national statistics are not available. 
There are, however, a number of 
backflow incidents, which have 

been compiled by the 
Foundation for Cross
Connection Control 
and Hydraulic Re
search. Selected 
portions of this infor
mation is published 
in the Manual of 
Cross-Connection 
Control, Ninth Edi
tion. This is by no 
means all-inclusive, 
but does give an 
indication that cross
connections are widespread and 
nationwide. 

1. Objective 
A comprehensive surv y 
will be designed for w ter 
utilities, local and stat 
governments. The su ey 
will be designed to de er
mine the extent of existing 
cross-connections wit in 
utility distribution sys ems 
as well as within prem se 
piping systems. Addit on
ally, the survey will de er
mine the extent of cro s-t...---.... connections, which have 
been controlled by an 
effective means of 
backflow protection. An 
assessment of best man
agement practices will be 
made in order to help 
determine the most etr,ec
tive means of elimina~ng 
contamination and pollu
tion due to cross-connections, and 

--~ provide the greatest puDli' health 
benefit. Three computer models 
covering large utilities and_small _ ~ '-~ 
utilities will be developed to ..,.._ - -=-.... ..:. ~" 
simulate backflow and the effec .;.· -"~~~~~~-;ijl[i~~ 

.... ~'"" contimted on page six ~~ 



The survey will 
determine the 
extent of existing 
cross-connections 
within utility 
distribution J 
systems as well as 
~it~in premis71' 
p1p1ng systemsll'1 
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Foundation Receives AWWARF Project 
continued from page five 

of cross-connection con-

Survey 
first tas of the project will be 

.... ,.",'"'"""i~n and conduct a survey 
'1\C()...~e,rJng a Ia1ge sample of water 

~ovef lOOO utilities are 
concerning the cross-

~\l.l., ... nJLLIOJlS 'itnd cross-connection 
le'l'l.r.n't'r.n.'l pracoces and their effec
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ipformation in the 
f~lowing areas. 

ost Common Types of 
-"''"'N.,-Connections 

s-connection is 
as follows in the 

J.rul'""'r-~' of Cross-Connec
Contro/, Ninth 

term "cross-con-
mean any unpro

L'-'~'"'..._urt''"t-•'-'11 or potential connec
arrangement 
or a consumer's 

system and any other 
through which it 

introduce into any 
le system any used 

I fluid, gas, or 
other than the intended 

r with which the 
· d. Bypass ar-

"direct cross-
on" shall mean a cross

which is subject to 
u a.,_ .... .,.phonage and 

b. The term "indirect cross
connection" shall mean a cross
connection which is subject to 
backsiphonage only. 

The survey will determine which 
types of cross-connections (i.e., 
direct, or indirect) are most preva
lent in distribution systems as well 
as within user premises. The 
analysis of this data will determine 
if specific types of cross-connec
tions are more prevalent in spe
cific geographic regions, or types 
of systems. Additionally, the types 
of cross-connections most com
monly found in distribution sys
tems will be compared and con
trasted with types of cross-connec
tions most commonly found in 
internal on-premise water systems. 

2) History of Backf/ow Incidents 
A comprehensive analysis of data 
provided from the survey will 
determine the history of backflow 
incidents, which have occurred in 
water distribution systems and on
premise systems. The analysis 
will determine if there is a correla
tion between backflow incidents 
and efforts on behalf of the admin
istrative authority to abate cross
connections. 

3) Financial Impacts 
The financial impacts of backflow 
incidents will be analyzed includ
ing incident response, investiga
tion, clean-up and repair. This 
information will be valuable to 
water utilities in determining the 
ramifications of allowing cross
connections to go unabated. This 
information will also be analyzed 
contrasting on-premise incidents 
to system incidents. 
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\4) Hydraulic Changes within a 
Distribution System 
The survey will determine the 
hydraulic changes within a water 
distribution system and the 
changes' potential to create 
backflow conditions. Changes in 
system pressures change the 
direction of the flow of water, by 
varying high and low pressure 
regions within a system. A com
prehensive analysis of how this 
affects the potential for backflow 
will be conducted. Comparisons 
will be made to see if there are 
differences based on the age of the 
water systems, the region of North 
America, the time of day and the 
season of the year. As a follow up 
to a written survey, a physical 
survey of a sample of water sys
tems may be deemed necessary. 
Battery operated pressure record
ers can be installed at various 
locations in different water sys
tems to get more comprehensive 
data. This information can be 
compared with the historical data 
on backflow incidents to identify 
patterns of backflow occurrence 
under certain hydraulic conditions 
within the system. Ultimately, 
this information will help adminis
trative authorities prioritize their 
backflow prevention program 
based on hydraulic conditions in 
the system. 

5) Assessment of the Occurrence of 
Backpressure and Backsiphonage 
An assessment of the data ob
tained will show any correlation 
between the type of backflow, 
which occurs (i.e., backpressure or 
backsiphonage) and various water 
systems and communities. 

6) Types of Cross
Connection Control 
Programs 
A detailed analysis of 
cross-connection 
control programs will 
determine the major 
elements of an effec
tive cross-connection control program. 
The types of programs in effect 
combined with other elements of the 
survey will show which specifi c as
pects of a program provide the great
est public health benefi t .. 
This information will also 
determine if specific aspect , 
such as public education are 
helpful in bringing about 
compliance. 

An analysis of the effective
ness of internal protection 
verses system protection will 
be conducted. This wi ll be 
helpful in determining 
whether one type of cross
connection control program i 
more effective than another in 
protecting the potable water 
supplies. Or, whether both 
aspects are necessary to ensure 
the quality of the water within 
the distribution system'>. 

7) Regulations and Enforcement 
Issues 
The common aspects of the most 
effective regulations will be i'iolated 
from the survey data. The most 
effective means of enforcement wil l 
also be determined. \ · nether or not a 
public relations program assists in th t: 
overall enforcement of a program " ill 
be determined as well as what effect 
public education has on the enforce
ment capability of a program. The 
effectiveness of guidance man ual'i , 
specific policies and procedures will 
also be assessed. 

The next issue of 
Cross Talk will 
discuss the 
remaining points 
of the survey and 
the other aspects 
of the project. 
Any water 
utilities desiring 
to participate in 
the project, 
should contact 
the Foundation 
office. 
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Tester Course 

Las Vegas, NV 

13-17 September 1999 

L os Angeles, CA 
24-28 January 2000 

L os Angeles, CA 
15-19 May 2000 

L os Angeles, CA 
10-14 July 2000 

Specialist Course 
==== 

Las Vegas, NV 
18-22 October 1999 

Los Angeles, CA 
7-11 February 2000 

Los Angeles, CA 
13-17 March 2000 

Los Angeles, CA 
- 24-28 July 2000 
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Foundation for Cross-Connection Control 
and Hydraulic Research 
School of Engineering 
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Kapriehan Hall 200 
Los Angeles, Californ ia 90089-2531 

Upcoming Events 

Joint Instrumentation Conference 
•Santa Ana, CA ·-' 

18 August 1999 

Inland Counties Backflow Group l 
•San Bernardino, CA 

15 September 1999 

Northern California Backflow 
Prevention Association 

• Pleasanton, CA 
26 August 1999 

AWWA Distribution Systems 
Symposium 
•Reno,NV 

21 September 1999 

Tri-State Seminar 
• Laughlin, NV 

23-25 September 1999 

Western Regional Backflow 
Conference 
• Las Vegas, NV 

) 

4-6 October 1999 ' 

Manual Review Committee l tl 
Open Meeting 

• Los Angeles, CA 
12 October 1999 
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