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The Foundation would like to thank all its 
members for their patience as the Founda-
tion finished up the new Manual for Cross-
Connection Control, Tenth Edition.

A complimentary copy of the Tenth Edition 
was sent out to all Foundation members at 
the beginning of January.  If you have yet to 
receive a copy of the Tenth Edition please 
contact the Foundation office immediately.  
We’re sure you’ll find Tenth Edition to be a 
great improvement over the Foundation’s 
previous editions.

For the past six months the Foundation has 
not published a new Cross Talk.  With all 
of the staff’s time and effort focused on 
completing the Tenth Edition in 2009 it was 
necessary to postpone any new Cross Talks.  
Beginning with this issue Cross Talk will be 
back on schedule for quarterly publication, 
bringing to you the latest news and infor-
mation regarding cross-connection control.

We apologize again for the inconvenience 
and encourage anyone with questions to 
contact the Foundation office via e-mail 
(fccchr@usc.edu) or phone (866-545-6340).    
g

In the summer of 1996, the Manual Review 
Committee met for the first time to begin 
work on the Manual of Cross Connection 
Control, Tenth Edition.  There were many 
technical issues that had to be resolved and 
many new portions that needed to be cre-
ated.  This past December the Tenth Edition 
was finally published.

The Tenth Edition 
is a great im-
provement over 
the Ninth Edition.  
It is about 200 
pages larger than 
the Ninth Edition.  
New chapters 
were created to 
help Testers and 
Cross-Connection 
Control Special-
ists understand 
all details of 
cross-connection 
control.

Chapter Two, 
titled History, discusses history from ancient 
civilizations to the current state-of-the-indus-
try.  Many of the developments in cross-con-

9th Edition vs 10th Edition p. 10
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The Foundation’s Membership Program provides many benefits to the Members of the Founda-
tion.  These include: a twenty-five percent discount on manuals, twenty percent discount on 
Foundation Training Courses for ALL EMPLOYEES of the Member company/organization, the List 
of Approved Backflow Prevention Assemblies with access to the up-to-the-minute version on the 
Foundation’s website.

Below is a list of those who have become members of the Foundation since the last Cross Talk:   
Aero Automatic Sprinkler Co.

Akita Plumbing

Arturo Felix

B & W Y-12, LLC.

Bay Area Backflow, Inc.

Beeco

Brent  A. Knowles

Cal Fire

Checkback Inc

Crestline Village Water District

Dakota Backflow Co.
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Darigold, Inc.

Drains 4 Less
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Everett Leon Banks
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Frederick Manthei

Gailey Fire Protection
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An ideal companion to the Manual of Cross-
Connection Control, Tenth Edition is the 
forthcoming new Field Testing Backflow 
Preventers, Instructional Video.  The instruc-
tional video is the perfect tool for those inter-
ested in learning how to field test backflow 
prevention 
assem-
blies.  

The new 
instruc-
tional 
video 
has been 
produced 
from the 
ground-
up.  The 
video 
has been 
entirely 
shot in 
high defini-
tion and new computer graphics have been 
created to help testers better understand the 
inner workings of the assemblies.

NEW Field Testing Video
New to the instructional video is the addition 
of the spill-resistant pressure vacuum breaker 
assembly (SVB) field test procedure with 
diagnostics.  In addition to using a five-needle 
valve gage for all field test procedures, the 
new instructional video will include field test 

procedures 
for the 
reduced 
pressure 
principle 
backflow 
prevention 
assembly 
(RP) using 
2 and 
3-needle 
valve 
gages 
along with 
diagnos-
tics.

The in-
structional video demonstrates the field 
test procedures for the double check valve 
backflow prevention assembly (DC), reduced 

pressure principle backflow pre-
vention assembly (RP), pressure 
vacuum breaker assembly (PVB) 
and the spill-resistant pressure 
vacuum breaker assembly (SVB).

You can find a preview clip of 
the new instructional video in 
the CD-ROM, which accompa-
nies the Tenth Edition.

The instructional video will be 
made available on DVD and 
high-definition Blu-ray disc and 
is scheduled to be released this 
Spring.  g
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“Lead Free” in California
The State of California Legislature passed a 
law, which limits the amount of lead content 
in plumbing components intended to convey 
or dispense water for human consumption.  
Other states have, or are developing, similar 
laws.   

The California Health and Safety Code (Sec-
tion 116875, commonly known as AB 1953) 
has established lead free as ≤ 0.25 percent 
maximum weighted average lead content.   
Effective January 1, 2010, Section 116875 
prohibits any person from introducing into 
commerce any pipe, plumbing fitting or 
fixture intended to convey or dispense water 
for human consumption through drinking 
or cooking that is not lead free.  A backflow 
prevention assembly for non-potable services 
such as irrigation, fire sprinkler and industrial 
are excluded.   

The Foundation has been asked repeatedly 
about the lead content of backflow preven-
tion assemblies since the first of the year.  The 
backflow prevention assembly manufacturers 
that have assemblies approved by the Foun-
dation were asked to provide documentation 
to the Foundation certifying that any assem-
blies deemed to be “lead free” do, in fact, 
meet the protocols set forth by the California 
Department of Toxic Substances.  Manufac-
turers responded with documentation, how-
ever, more information is needed to verify the 
details.
  
For example, most assemblies listed on the 
Foundation’s List of Approved Backflow 
Prevention Assemblies are approved with a 
variety of shutoff valves.  The Foundation 
needs to verify which shutoff valves al-
low the assemblies to meet the “lead free” 
requirements.  Additionally, the documen-
tation provided did not specify the size of 
the assemblies in every case.  Therefore, the 
Foundation has been working with the third 
party certifying entities to verify which size 
and model of assemblies actually meet the 
requirements of AB 1953 and which shutoff 
valves are required to be included with the 
assembly in order for it to meet the require-
ments of AB 1953.  

The Foundation has been successful in get-
ting this information in some cases.  However, 
some of the information is still being sought 
at the time of publication of this Cross Talk.  
Once the information is verified, the List of 
Approved Backflow Prevention Assemblies 
will be updated with the “lead free” informa-
tion.  

Another concern with this new regulation is 
spare parts.  Many have asked whether or 
not spare parts, in themselves, need to meet 
the “lead free” requirements, or is it accept-
able if the assembly as a whole still meets the 
“lead free” requirement after a spare part 
has been replaced.  At this point the State 
has not made a clear indication as to which is 
required.  Should the state require each spare 
part to meet the requirements of AB 1953, 
this could pose problems for those repairing 
USC approved backflow preventers.
  
If a USC approved backflow preventer needs 
a replacement part, it is necessary to use 
originally manufactured spare parts in order 
to maintain the Foundation’s Approval sta-
tus.  If, however, modified parts which have 
not been evaluated and approved by USC are 
used to meet the requirements of AB 1953, 
the assembly will no longer be approved by 
USC.  (For system protection assemblies, this 
will violate Title 17 of the California Adminis-
trative Code).  

The Foundation publishes a printed version 
of the List each January.  The publication of 
the printed list is being held up, at this point 
in time, until the third party certifying entities 
have had the opportunity to clarify the status 
of various assemblies.  This printed version 
should already be on the press by the time 
this Cross Talk is in the hands of Members.  
More information on California’s situation 
may be found at the following website: 

http://www.dtsc.ca.gov/PollutionPrevention/
LeadInPlumbing.cfm.  g
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Water conservation continues to be a topic 
that occupies the minds of conservation-
ists, lawmakers and manufacturers alike.  As 
water purveyors encourage users to reduce 
their water consumption and offer rebates 
for more water-wise appliances, a solution to 
low-head drainage has been developed and 
will soon be seen in landscaping ordinances 
near you.

Low-head drainage is a phe-
nomenon whereby water 
drains from sprinkler heads at 
low elevations in an irrigation 
system after the water source 
has been shut off.  In systems 
where there is an elevation 
difference between the various 
sprinkler heads, the residual 
water will flow to the low-
est point and out the sprin-
kler heads until the system is 
drained.  In some systems, this 
can be a considerable amount 
of water.

Anti-Drain Sprinklers to the 
Rescue
One solution to this problem is the anti-drain 
sprinkler head.  These sprinkler heads contain 
built in check valves designed to maintain a 
residual pressure of up to 16 feet of water.  
With these check valves holding the water in 
the pipes, water is saved for the next time it is 
needed rather than running down the side-
walk and being lost.

Backflow Prevention Implications
While these anti-drain sprinkler heads seem 
to provide an effective solution to the low-
head drainage problem, they may cause prob-
lems for the backflow prevention assemblies 
on irrigation systems.  

Many irrigation systems use atmospheric 
vacuum breakers (AVB’s) as backflow protec-
tion.  The recommended practices found 
in the Foundation manual along with most 

plumbing codes require that AVB’s not be 
pressurized more than 12 hours in a 24-hour 
period.  Depending on the topography of the 
irrigation system, it is possible that the re-
sidual pressure resulting from these anti-drain 
sprinkler heads could keep the air inlet of the 
AVB constantly closed and thereby susceptible 
to disc adhesion.  An AVB with the inlet disc 
adhered to the seat is no longer providing any 
form of backflow prevention.

The Foundation Investigates
In order to determine if these anti-drain sprin-
kler heads would indeed keep an AVB closed 
for more than 12 hours in a 24-hour period, 
the Foundation lab obtained three sample 
sprinkler heads to conduct a series of simple 
tests.  A miniature irrigation system was set 
up in the laboratory with a water source con-
nected to an AVB and then plumbed down to 
a single anti-drain sprinkler head installed at 
the required 6” below the critical level of the 
AVB.  The water pressure in this system was 
monitored with a differential pressure gauge 
held at the level of the sprinkler head.  

To conduct the test, sprinkler operation was 
simulated by flowing enough water through 
the sprinkler head to allow the stem of the 
sprinkler to pop-up and flow for several 
seconds.  The water source was then slowly 

Low-Head Drainage in Irrigation

continued on page 11
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continued from page 1
TheTenth Edition: continued

nection control are centered on incidents in 
the Los Angeles area in the 1930s and 1940s.  
A brief history of the Foundation is included 
starting in 1944 when USC established the 
Foundation.

Chapter Three, on hydraulics, explains the 
basics of general hydraulics and hydraulics 

specific to backflow and also backflow pre-
vention assemblies.  Types of backflow, types 
of cross-connections, degrees of hazard are 
all discussed to help the reader understand 
what types of cross-connections exist and 
what type of backflow protection is required 
to prevent backflow in each situation.  A 
general explanation of how the backflow 
preventers operate is included, in addition to 
a detailed explanation of their operation that 
goes far beyond the basic explanation.

Chapter Four discusses the various elements 
of a cross-connection control program and is 
included to help the specialist in developing 
a cross-connection control program.  Poli-

cies and procedures are discussed to help the 
specialist lay out the details of how a cross-
connection control program should be run.  
This chapter will help the specialist layout the 
details of how their cross-connection control 
program will operate.

Chapter Five explains the intricacies of con-
ducting a cross-connection control site survey.  
This includes information on preparing for the 
survey, notifying the customer and actually 
conducting the survey.  Chapter Five com-
bined with the following two chapters will be 
essential to the specialist in their site surveys, 
which is a big part of their cross-connection 
control program.

Chapter Six gives some general information 
about facilities. Facilities are divided into five 
general types  (plus “other types” to encom-
pass other facilities not specifically covered in 
the given categories).  A section on each type 
of facility explains the types of facilities which 
may be included and what types of cross-
connections may be encountered at this type 
of facility.
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continued on page 8

Chapter Seven shows several common 
pieces of equipment and systems that may be 
discovered on a site survey.  There are illustra-
tions of the equipment and systems showing 
how they work and where a cross-connection 
hazard may be present.  Each piece of equip-
ment includes a description of the equip-
ment, of how it works and where it is used. 

Chapter Eight includes updated sample 
forms, letters and a model ordinance.  On the 

inside back cover of the manual is a CD-ROM 
that includes either MS Word or PDF versions 
of these documents so the specialist may use 
them in their cross-connection control pro-
gram.  The Word documents may be edited 
to the specific needs of the agency using the 
forms.  For example, if a cross-connection 
control specialist conducts a site survey (per-
haps using the field survey form 8.17, on the 
CD) and determines a backflow preventer 
must be installed at the meter, a letter can be 

sent to the customer (such as 8.1 with any 
desired edits).  Included with this letter could 
be the general guidelines for installation of 
backflow preventers (8.2).  Again, any of the 
Word documents can be edited to meet the 
specific needs of the agency.

Chapters Nine, Ten and Eleven cover the 
same topics, as in the Ninth Edition: Field Test 
Procedures, Standards and the list of docu-
mented backflow incidents respectively.  
However, in the Tenth Edition a Standard for 
Field Test Kits has been added.  Once field 
test kits are submitted to the Foundation, 
they will be evaluated and placed on a new 
section of the List of Approved Backflow Pre-
vention Assemblies (or the List of Approved 
Backflow Prevention Assemblies and Field Test 
Kits, as it will be called).

The incidents included in Chapter Eleven are 
also included in an Excel file on the CD-ROM.  
This will allow the reader to sort through the 
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incidents based on any of the fields included 
in the spreadsheet.

Field Test Procedures
Although the basics of the field test proce-
dures remain the same there are some differ-
ences that are quite important.

One of the more important changes to some 
testers will be the inclusion of the fully illus-
trated field test procedures for the Reduced 
Pressure Principle Assembly using two, three 

and five needle valve field test kits.  The Ninth 
Edition only included the illustrated version 
with the five needle valve field test kit.  For 
the steps on the Double Check Valve As-
sembly, Pressure Vacuum Breaker Assembly 
and Spill Resistant Vacuum Breaker Assem-
bly, where the needle valves are opened or 
closed, an inset is included which shows the 
two and three needle valves field test kits dur-
ing the step.

Also in testing the RP, the order of test cock 
bleeding has been modified to reduce the 
possibility of activating the relief valve before 
it is actually tested.

Reduced Pressure Principle Assembly 
The Ninth Edition of the manual listed under 
“acceptable results” for the first check of 
the RP of “a recommended value of at least 
3.0 psid buffer greater than the relief valve 
opening point.”  This “recommended require-
ment” has been removed in the Tenth Edi-
tion.

The Tenth Edition of the Manual of Cross-
Connection Control has the following re-
quirements for the RP field test results:  The 

relief valve must 
open at 2.0 psid 
or greater, the first 
check valve must 
hold a minimum 
value of 5.0 psid 
and more than the 
relief valve open-
ing point; and the 
second check must 
hold tight against 
backpressure (see 
p.10 for more 
details).

Double Check 
Valve Assembly
Some detailing has 
been added in the 
field test for the 
double check valve 
assembly to include 

detailing on when the field test kit is to be 
raised to the same level as the water in the 
tube attached to the downstream test cock.

Pressure Vacuum Breaker Assembly
The field test procedure has been modified to 
show that the bleed-off valve arrangement 
should be attached at the beginning of the 
field test.  Also detailing has been added to 
clarify when it is critical to locate the field test 
kit at the proper elevation.

Spill Resistant Vacuum Breaker Assembly 
The field test procedure has been changed to 
test the check valve before testing the air inlet 

continued from page 7
TheTenth Edition: continued
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valve.  The procedure has also been modified 
to attach the bleed-off valve arrangement at 
the beginning of the field test. Also detailing 
has been added to clarify when it is critical to 
locate the field test kit at the proper eleva-
tion.

Other Changes
New language has been added to help verify 
detection of flow through the bypasses on 
the double check detector assembly and the 
reduced pressure principle detector assembly.  
There are also new sections demonstrating 
the field test procedures for the reduced pres-
sure principle detector assembly-Type II and 
the double check valve detector assembly-
Type II

Certification and the Tenth Edition

Many testers as well as trainers are concerned 
about using the Tenth Edition field test pro-
cedures, when the certification program they 
use may not be using the Tenth Edition yet.  

Some certifying bodies may move to accept-
ing the Tenth Edition Field Test Procedures 
immediately, some may allow testers to test 
according to the Ninth or Tenth Edition imme-
diately with a time frame for moving to the 
Tenth Edition exclusively and yet others may 
continue to use the Ninth Edition for a period 
of time.  Some certifying agencies may not 
have made a determination as to what their 
policy will be regarding certification with the 
Tenth Edition field test procedures.

Each tester will need to determine what the 
policy is with the certifying body they wish to 
certify through.  The Foundation has pub-
lished a document detailing the differences 
between the field test procedures in the Ninth 
Edition against those in the Tenth Edition.  
This allows trainers to use the Tenth Edition 
for the training course and yet discuss the dif-
ferences in the field test procedures, so that 
students will still be able to pass a test using 
the Ninth Edition procedures (see p.10 for 
more details).

The Foundation will be teaching according 
to the Tenth Edition field test procedures.  
However, because some students may want 
to know how to test according to the Ninth 
Edition for an upcoming certification exam, 
the Foundation staff will demonstrate the dif-
ferences.  For students needing to retake the 
USC training course exam, the Foundation 
staff will continue to allow testing according 
to either field test procedure for a year.  After 
that, the Foundation will require students to 
test according to the Tenth Edition in order to 
pass the course.

Although some certifying entities may still 
require field testing according to the Ninth 
Edition, these manuals are no longer avail-
able.  Training instructors will still be able to 
teach according to the Ninth Edition using 
the Tenth Edition with the help of the docu-
ment detailing the differences between the 
procedures that the Foundation has made 
available.  g
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9th Edition vs 10th Edition
Field Test Procedures
With the introduction of the Tenth Edition many have inquired as to the differences between the two 
sets of field test procedures.  The Foundation has put together a worksheet that lists the differences 
between the two procedures side-by-side.

The worksheet is available on the Foundation’s web-
site (www.usc.edu/fccchr) in the ‘Frequently Requested 
Documents’ section of the site.  It is available in PDF 
format and requires Adobe Reader to view.

The worksheet outlines the four backflow prevention 
assemblies (RP, DC, PVB, SVB) and lists reasons for each 
change in the Tenth Edition.  

For example, a common change found in the Tenth Edi-
tion concerns the location of the field test kit when per-
forming various parts of the test.  The Ninth Edition of 
the manual stated in a preliminary note for the DC, PVB 
and SVB that the field test kit must be maintained at the 
proper elevation.  The Tenth Edition specifies when it is 
necessary to have the field test kit at the proper eleva-
tion.  This helps the tester to know specifically when to 
raise or lower the level of the field test kit.  

Details of field test procedure changes are found on 
pages eight and nine of this Cross Talk.    

Most changes in the procedures are subtle.  There is one 
change that may be considered less subtle, the elimina-

tion of the 3.0 psid buffer between the first check reading and the relief valve opening point on the 
reduced pressure principle assembly (RP).  Although, the Foundation has taught the 3.0 psid buffer in 
Foundation Training courses, the Ninth Edition of the manual stated under the “requirement” for Test 
No. 3 is that “the static pressure drop across check valve No. 1 should be at least 3.0 psi greater than 
the relief valve opening point.”   Since the term “should” was used some agencies did not require the 
3.0 psid buffer in order for the assembly to pass the field test.  

The 3.0 psid buffer was originally recommended because having the buffer would reduce the nuisance 
of the relief valve discharging whenever there is a slight pressure fluctuation.  Whether the 3.0 psid 
buffer exists or not, does not affect the assembly’s ability to prevent backflow.  The Manual Review 
Committee decided to remove the 3.0 psid buffer and have the requirements that the first check hold  
at a value greater than the relief valve openiong point and at least 5.0 psid; and the relief valve open at 
a value of at least 2.0 psid.

The Foundation recognizes that some certifying agencies have yet to adopt the Tenth Edition pro-
cedures.  Unfortunately, the entire supply of Ninth Editions has been depleted.  The Tenth Edition 
combined with this worksheet available on the Foundation’s website will allow testers to learn the 
procedure that is needed for their specific certification, whether it be the Ninth or Tenth Edition of the 
manual.   g
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closed to stop the flow of water and allow 
the check in the sprinkler to close.

The initial residual pressure of the water 
trapped in the system was recorded as soon 
as the water was shut off.   Then the system 
was left untouched overnight and revisited 

over 12 hours later in order to observe both 
the pressure contained in the system as well 
as the condition of the air inlet of the AVB.

The Foundation Finds
The Foundation staff found that the checks in 
all of the anti-drain sprinkler heads held the 
AVB closed after water stopped flowing and, 
in most cases, enough pressure was main-
tained in the system to keep the AVB inlet 
closed for more than 12 hours.

The Foundation Recommends
It is important that the type of backflow 
prevention assembly being used be consid-
ered in all irrigation design plans.  An AVB 

may only be installed in a system that will be 
pressurized for no more than 12 hours in a 
24-hour period.  If anti-drain sprinkler heads 
are used to prevent low-head drainage and 
the backflow preventer for that system will be 
installed at an elevation that will not drop to 
atmospheric pressure once the system is shut 
down, an AVB must not be used.

Other vacuum breakers that may be used in 
these systems to adequately provide backflow 
protection would be pressure vacuum break-
ers or spill-resistant vacuum breakers.  If 
there is any possibility of backpressure in the 
system, a reduced pressure principle backflow 
preventer must be used.

To determine if an irrigation system is affected 
by this change, one should first check to see 
if anti-drain sprinkler heads are installed.  The 
documentation for the sprinkler head would 
mention features like “anti-drain” or “built-
in check valve.” It may also be possible to 
look up this information online, based on 
the sprinkler head’s model. If the sprinkler 
head is an anti-drain head, the proper type of 
backflow preventer must be installed on the 
system.

With proper irrigation system design, one can 
be water-wise and protect the safety of drink-
ing water at the same time.  g

continued from page 5
Low-Head Drainage in Irrigation: continued

The Foundation offers a brochure 
on cross-connection control, 
Working Together for Safe Wa-
ter, which is used to explain the 
concepts of cross-connection 
control in a simple written 
format.

The Foundation imprints the 
name and address of the 
ordering agency or company 
on the brochures.

Please contact us via e-mail 
or phone to request a 
sample.
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