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FOUNDATION FOR CROSS-CONNECTION CONTROL 
AND HYDRAULIC RESEARCH 

Updated Methods for-PVB 
Testing. 

-~ -

A ccurate results when testing 
any type of backfiow prevention as
sembly are essential. The Foundation 
Engineering Staff has made some dis
coveries regarding the use of certain 
gauges. Gauges are not all coastucted 
in the same manner, therefore, certain 
gauges have different characteristics 
than others. Because of this, it is nec
essary to modify testing procedures 
slightly to assure the most acc:urate 
readings possible. 

T he Midwest Model 830 differ
_ ntial gauge is constructed with an 

elastomer diaphram separating the -
high side of the gauge from the low 
side of the gauge. This elastomer di
aphragm fully Hexes when only one 
side of the gauge is pressurized. This 
is an important fact in testing the 
pressure vacuum preaker (PVB.), as 
only one side of the gauge is used. 
While testing the PVB, th<l 7th edi
tion of the Manuiu of Cross-Connec
tion Control states that, " ... the dif
ferential pressure gauge must be held 
at the- s·ame level as the assembly be
ing tested. Be sure that the hos-es not. 

{continued on p_age 4) _ 

The Foundation Short Course 
Comes to Your Area. 

M any Members are not aware 
of the fact that the Short Course of
fered by the Foundation may be held 
at any location. Many tiines a "Host
ing Agency" will ask th~ Foundation 
to bring our 5-day Short Course for 
the Training of Backfiow Prevention 
Assembly Testers to their area. The 
Foundation does this several times 
each year. 

T here are several advantages to 
hosting a Short Course in your area. 
The Foundation charges the host-
ing agency a fiat fee plus expenses. 
A hosting agency will normally fill 
a portioD: of the class with its own 
personnel. The rest of the class will 

,.. be opened to those parties in the 
:.rea which may be interested in the 

course. These "other parties" are 
charged a fee by the hos~ing agency 
which is sufficient to cover tlie entire 
cost of the course! In ~his way the 

hosting agency gets their own person
nel trained without any net cost. 

T here are also advantages for 
the Foundati~n as "aw.ay" Short 
Courses do not necessitate the clo- · 
sure of the Foundation Laboratory. -

... the host~ng agency gets 
their own personnel trained 
without any net cost. 

The cours~s held in Los Angeles are 
held at the Laboratory, therefore, hin
dering the normal operation of the · 
Laboratory. H you would like so~e 
more information regarding hosting 
the USC Short Course in your area, 
please call the Foundation office at 
(213) 743-2032. Ask for the "Infor
mation Packet on Hosting the Short 
Course." 

Roy Van Meter Donates. 
Material. · 

' ~ 

R oy 0. Van ¥ete~ has' d~ated 
· his personal library of cross-c;onnec
tion control information to ~he Foun
dation. Mr. Van Meter has been in
volved in cross-connection control 
since the earliest programs were .set 
up in the western United St~tes. He 
attended the Unive~sity of Southe~ 
California and after serving folir years 
in the Navy, Mr. Van Meter joined · 
the Los Angeles Department of Wa- · ·· 
ter and Power in l925, After working 
with the Department for 39 years he 
retired, only to take on a full time 
consulting positi~n with 'the Hersey
Sparling Company, which he held for·.,_ 
several years. Mr. Van Meter also 
served on the original ".Specifications · · 
and Manual of Cross-Connection 
Control Practice Committee,• which 
prepared the first edition of the. Man
ual of Cross-Connection Control. Mr. 
Van Meter has-also been the rece
prient of many varied awards and 
honors. · · 

T he Foundation is v~ry St-~~~u( 
for the gift to the .foundation of Mr. _ 
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Foundation Membership Continues 
to Grow. 

M embership in the Foundation has continued to grow consistently over 
the past year. There are several contributing factors which have helped the 
expansion of the Membership Program. In California, the new Title 17 has 
caused a major awareness of responsibility to implement and maintain a cross
connection control program. The result of this is that more agencies are inter
ested in the benefits derived from Membership in the Foundation. Because of 
the increased Membership, it is possible for the Foundation to provide it's Mem
bership with ~ore S!lrvices and information without an increjl&e in COftit, to thp.. 
M.etilberlh: · '· ' ~ : : ' ," .. J " .~ • • : .; • • '". ... -

Below are listed the most recent recipients of the benefits of the Founda
tion's.M'enibe'cship Program. ·The agencies, depa.r~mentsa. and CC¥J1Panies listed 
below .joined.tlie Foundation's Membership Pro~.a.ro:in the~ fourth q)larter of 
1987:• Welcame to the Membership· Program! :i ' 

'. 
Allan T. Mitchell & SOn!, ·Inc., CA 

Apolld Ro~te; and Plumbing, NV 

' . ,J . 

.; i~ 11\ .. . " 'I o I l 1 1 

Bay~fl9": P~.os, Inc., ~A . . . . . ~ 
City qf Bishep, · Public Sei'Vices I>ept., 
CA. · · ,. .· 1"" .. .. 

Boclega Bay: Public "Utility District; 
CA ·• ' ' 

I ' ·~ · 

Capistrano. Valley Water bistrict, C'A 
~ : t,"' • I .J - · t o •' o~ 0 

Centenaia.l. Water C!Jld Sanitation Dis- 1 
... I • o 

trict, CO · . , . ,, ' 

Claremopt-Colleges, C~ · 

Clearlall:e Ous 'County Water Dis:! 
trict, c.X • 

o I 

Cit)r, df Col us~, Ca 
' • ) ' .. 

El Toro .Water Distric~, CA. 

I ~ 

Forest L~hs'Mutuai Water. Company, 
CA 

Groveland Community Services Dis-
trict •CA~ ' .:. • , . .. · 

' . ·~ 
,.. • ..... " I 

City of Healdsburg, CA . : .. 
Hillview Water Co., CA 

City. ofJiuntington Park, CA 

Idyllwild Water District, CA 

Kruppa and Associates, Inc.,CA • 

Lake Arrowhead Community Services 

·1' ·' · ' I 

' .r • 

City of Liv~,::mor,e, CA 

City of Madera Wkter/Sewer. Divi- · . . 
sion, CA • .· • " ,. .• ~ 

Marina: Cd~nty·' W~t~r Distt:ict, CA 
J I • ' ·~ i " I 

MaY,Wood Mutua,!._ ~a~~r .Co!llpaiJ.Y. 
#11 C~ ., .1 • 

Maywood Mutv.al.Water Company, 
#2, 9A , . ·~ · , • .~ 

McGee PlumbiBg and Heating, CA 

Mid-West Instrument, MI 

Millview County· Wate.r DiBt~~t, CA 

Mil Potrero Mutual Water Company, 
CA 

Monteb~~o Land & Water C,ompany., 
CA .. . / . 
City of Needles, Public Works Dept., 
CA • 
North Gualala Water Co~p~y, CA 

.. • t •• 

City of N9ll"alk, 9A 
Oakwood Lake, Inc., CA . . 

Oilda,l.e ~utual Water Co., CA 

Parkco~, Inc:, CO . 
Plumbing and Pipe Fitting, Industry 
Apprenticeship Committee, CA 

Rockwell hi'ternatio~al, CA · 

1987 Annual Report 

T he Annual Report of the Foun 
dation for '1987 has been published. 
The report cbntains fiscal informa
tion about the Foundation, as well 
as highlighting the work of the Foun
dation in 1987. Each Member of the 
Foundation should have recei'Ved a 
copy of the Annual Report. H not, or 
if an addition¥ copy,is needed, please 

I ,give th" Foundation ·ofiice a call. . J" ' 

F iscal informatiot\ is included ~·' ' 
the 1987 Annual Report for previous 
years. Because. of the heavy w.orkl~ad 
of the Foundation, it. had not been 
possible· to publish an annual report. 

San Bernardino, Waterworks · District 
#8, OA 

City of Santa. Clara, ·CA · 

Santa 'Monica Water Division, CA 
• ' "I I 'I • l 

City of Santa ~o~~~ . C~ ., . , 
Santiago County Water Dis~riet, C~ 

Scripps Clinic and Research Founda-
tion, CA ,. ·, - 1 • , . • •• 

Soquel Creek County Water' Dist.rict, • 
CA 

. S~~thern Oalif~~n~a· WaGex: ,Pom~anY., 
CA . , 

' I t j .., ,'" ' 

' Sunny Slope Water Obmpany, CA 

Therm,ali~o. Irri~.ation Qistric~ , C-\ 
Tuol11Ip.ne ~~gianal Water. Dist.rict, 
CA , ... •1 

City of Upland, CA ' l 

Utilitie's Mainten~ce bistricts, 'cA 
·' • ~ I . .. , 

Villag~ 'pf We,st~~int, W~ter De;part- ' 

ment, CA : ...: ·' . . 
West I5~rll.. W;t.ter. District, ..CA. • .' 
Willow Creek Community Services 
District, CA .. 
w;·'.J ... .Hanna &'soq'/ d.A ,_ 

~ f ~ · • ... 

·' ·' 
City of.Yuba yity1 CA. · 

' ' 
._. • • ' I i 

'· .. District, cA. · ' • 
City of Lebanon, TN 

Rosaniond Oomm:unity Servjces DiS-
tricts,·· CA ' ' • ' .. .. · Cross Talk ij;' published by 'the • 

university of ~ou'thern ta11f'orn1~ 1s Linden County Water Dilltrict, CA 

Littlerock Creek Irrigation District, 
CA ', 

Rudy's' Plumb~g and Heating, fuc. 
CA , . _' ' . , • 

' -· 
·. 

~ ' • ' I • j ... 

Foundation for Cross;Connectlori 
Control ~·nd Hyar~uilc Researctt 

.. i .. .. <r ' . "' .. 

for Its Members. Additional Cop-
Ies of Cross Talk 'are. available ~0 

' ' . 
Member's LJpon request. 
(213) t43-2o32 - ·· · ' 
1988 © Unl'lerslty ~t 'southern 
California, all rights reserved. 

J 



S ome -Membenl•.nlay •be 'wond~r;:. 
mg if, any ~hip).ges l}.ave occurred .at • 
the Foundation which have caused so 
many changes in appearance over the 
past year. There have been no ad
ministrative or major policy changes 

I 
, I I I' . ' ' 

I t ' ' •~ ' 

•• year. ,Fttr this sa:tne reason 'it •seemed i 
, necessa.cy to incr~as~ the amount 9f 

information being sent )Q tlJ.e ·¥em-. 
bers in 1988. Hence, the newer ex
panded version of Oross Talk. Since 
the Membership Program has seen 
such an increase, it is possible to aug-

. me:O.t the services to the Members -' 
I without a,n increase in COSt to'"tJte ' • 

in the Foundation. The only changes 
which have-taken place ov:er· $e last, , 
year or so is that of an increase in the: 
workload of the Foundation in gen Members. It is our desire to continue 

• t~ incr~ase the quantity and qual-eral:' B;cause of tiiis. mcre~ed wo;k.:. 
load, it was necessary to hir~ another·' 
full-time engineer. With the work- .... • ,· 
force a bit stronger the Foundation 

ity of'seivice to the Members of the 
Foundation as Membership continues 

J -to grow. 
was in a. position to: put more effort . ' ~ 
into increasing the quantity· and qual- • 
ity of work which is produced. O~e 
area which was extremely important 
was th~t pf s.trengtheqi.IJ.g ties with 
the Members. There"was' also the , 

I 't ' concerted effort to make more agen-
cies &'!are 9f the Membership-Pro- : • . 
gram ai}d in.J:hide .t)le:rp.. A• tes11lt pf · 
this effort has been a substantial in
crease in the Mt:~bers.li.iJ,> program of · 
~ e Foundatio~ . Because so many~wa: 

f agencies, health departments, pri
vate companies, etc. have joined the 
Membership of the Foundation, it has 
been possible to improve our commu
nication with the Members. This is 
why Orou Talk was re-instated last 

Air Gap? 
A n air gap is a very common 

means of backflow protection. How
ever, it should be noted that not 
all air gaps are sufficient to protect 
against backsiphonage. A proper air 
gap must be installed with the inlet 
pipe or fixture at least two pipe di
ameters above the overflow rim of the 
receiving vessel. In no case should the 
air gap be less than one inch. The 
Photo to the right shows what might 
happen if the proper air gap is not 
maintained. 

I t is necessary to realize that a 
·-· -:oper airgap is to be measured from 

.e supply line to the overflow rim of 
the receiving vessel. The overflow rim 
is not the same as a drain line. The 
overflow rim is the point at which wa
ter will overflow onto. the surrounding 
floorspace under flooding conditions. .. . ... 

T he Work of the Foundation 
Laboratory has continued to grow 
each and every quarter. The E~gi-

.. neerin~ S~aff has always been very 
q~tail~d in the evaluation process .. 
This is a time consuming process, but 
it"is necessary to assure the quality of 
backfl~· prevention assemblies being 

, a,pproyeq., With the workload in the 
. ·~~b.p!a~ory and in the field remaining 

extremely high, there are plans to up
grade some of the Laboratory eqttip-' 
ment, which should expedite some of 
the evaluation process. 

T raining courses continue to 
occupy much of the Foundation Engi-

neerlng Stl!-ff'~t ti.Jne. Several courses 
·: M~ sch~du~ed each, 'year both. in Los 
. Angeles, and at diff~rent locations ·' 
~ acra'ss the ~ation, as 'hosting agen-
cies request. The Thaining Course 
for Backflow Prevl\n~ion Asse~pb).y 
Testers, is very popular with many 
requests coming in.•frOJll around the • ·' 

·• ~ation fol) courses. Ne~t ·quarter the 
Foundation will offer a course for a 
"Cross-Connedion Contrel PFogram 
Specialist". This cour~e is ·~pecifi
cilty' d~sigried · to train an individ~ 

.u~.l t~ adtni$ter a cross-connectio;n 
control pr~gram . . The next• is~ue of 
Oross Talk wm contain1 the officjal an
nouncement for the Short Course and 
will gi-ve the exa~t dates. 

A n in all the Follnc;latip9- has 
not had any majo~ policy or admin
istrative changes. ::I'he Foundation 
plans on providing the expertise in 

,fl I . ~ / M ; ) 1, 

cross-connection control that 1t al-
ways has to the ME;mbers. The

1
.Foun

dation staff is striving to i'ncrease 
this E)Xpertise.' Sheuld the Founda
tion iMeni'b.,rs have• any cQITlmen~s, 
suggestions, or questions, the Founda
tion's Engineering Staff may always 
be contacted at (213} 743-2032. 



PVB Testing. · 
{continued from page 1} 

being· us~d are also kept at thj$ l~vel." 1 

In the. past. i~ . had bee.n· "ac~ptable~ .• 
to have the gauge at a lower eleva- ' 
tion than 'that of the assembly being 
tested as long as the low side hose 
was filleq with water ~~rnd 'kep~' at th~ 
saine level as the assembly-"to' wbich ' \ I , 
the high' side of the · hose was con- 1

• 

ne(lted),: S~e ~ross Talk, ,Volume 5, 
NuJ:J!.ber 2, Jtily ~98;7. However, be
cause of the.large ' amohnt of flexing in 
the M;~el ~3d : diaplu:agm, this is not 
a valid proceqpre. , 1 

t t ~ I 

W
~ I , J I ' .,o 

i J • 

i ith ~he hi~h side' ho'e at- I 

tached to the PV.:B and the low side . ·• 
I "' ./ .: • 1 

hose open :to atmosphere, the vo).u:rp.c!' :• 
on the high side of the diaphragm is 
expanded to its maximum (as shown 

4: 

•' 
1 ' 

side hose (e.g. 60" Water = 2.1 psi), 
while the low Bide may have no water 
at all.i.n' the hosj!. · Thus, the gauge , 
is reading as much as 2.1 p~Ji higher ' 
than the actual'differential between 
the pressure in the chamber of the as
sembly and atmosphere. Since both 
t~e air.inlet va~ye and. ·the c]leck valve 
of the PV,B, m~st have opeqin'g points 
above l.O'psi, this'error could 'be "life 
threatening". · 

W ' . J' ~. 
ith this new information 

' • I 

it is essential tha~ 'the gauge be held 
at the same level as the PVB being 
tested in order to o.bta'in .accur!'tll 1 , , 

readings. This holds true for the Mid
west Model 830 differential gauge and 
other gauges which have an elastomer 
diaphragm. The lTT Barton differ
ential ~au'ge uses a metal' bellows ·a~d 
dqes. i).ot degtonstrate this effect to 
t~e extent that _would ~e9.P3.fd~e the 
a_s:c~acy of the t~s~ results (although , 
a slight ~rror of approximately 0.1 psi . 

to the right). Although the low side 
hose is full of water and at the ~arne 
level . a.S the a.Ssembly 'being· ~estea,' · 
this is oilly ' temp~rary. As t.,he pres
sure in•·the b~dy· of the. P.VB·is slowly., 
?ropp~d, ~q determ~e. eith~r the -open
mg po~pt of ~he ,air. inlet valve or the 
open!ng pbi.D.t of 'the check va,lve '(de:_ 
pending upon 'wliich p~t of the test 

' ill possible if 'the gauge '18 not 'held at' 
. . the same level.) ' 

is b'eing conducted}, the pressure 'm 
the high side of the gauge also drops. 
As the pressure in the high side of 
the gauge drops the volume in the 
high sj~e .of 'the' g~uge ill reduced d~e 
to · the · de flee; tion of ~h,e di~phri!-gm. 
This, 41. turn, caus~B( tll~ volume Qn 
th~ lbw side of the diaphr,jl._ght to in
creas:e, filling wi~h tlle water which . 
was m the low s1de hose, thns drain- · 
ing the lmv side hose. fu expe'riments 
run at the Foundation Laboratory ·it 
was found that as much as 60 inches ' 
of water could be drained from the 1 

low side hose to fill' the .. $-olume 911, the 
low side of the gauge. ·•Even tl'i'QugJI/ .: I 

one may think that the low lm;BBlir~ 
hose is filled with water (to compen
sate for the differepce in heig}lt be
tween the gauge and thl! assembly' ' . 
being• tested) 'this h.ose may actually' 
be ea1pty. This could re~mlt ~ an er
ror in the .gal\ie read~g ~ ~u,ch as 
2.1 psi. Thl) ga:age is rea5iin~ the dif~. 
ference' in pre~ure ' between~the high 
side of th'e gauge imd the 'tow side of ' 
the gaug~. The nigh' s1de could si.Jri.
ply be the height of water in the high 

,I I 1 

"f~e information regard~g - the ' 
gauges above qoes no~ . imply tqe pr~f
erence of one gauge over another. It 
is only provided so that the tester 
may be aware of the idiosyncrasies of 
his or he,r partic'!llar gauge. ' < , 

J .. . " 

'' I ' 

T ~1 ' I 

he' 8th edition of the Manu;u 
' • I 

of Cross-Cdnnection Control is its 
last phases before' printing~ The Man-: 
ual will contain items which will be 
important to all of those involved in 
cross-connection control. The price 
of the 8th e(iition will be determined 

i once the bids ceme in from the print
ers: The11~ce . sho'uld not-be substan- · 
tially mo;re thl!-n· ~hat af the '7th edi- • 
tio!l. The Members of the Foundation 

' will rj!ceive a coinplinientary copy 'of 
the as a benefit of Membership. Ad- ' 
ditional 'copies will be available to the 

. Members at a 2~% discount. 

J 

~ . J ., 
... . 

' ' ~I .,. ~ \ 

. ' 

J 
I 

... . ' 

.. 
' . 

. ... 

. As t~e press~re on t.h~ high side .. , 
of. ~he gauge drops,. . the tube, drains to 
fill the increas~d 11olume' on th.e low ·, 
side. 

.. I 

' 

The. ~l~stdnur diaphragnt of'the 
g~uge fiezes increasing lhe 11olume on 

' the low side. " ' 
• I ' ' ·, / , 

, ,. 

Va:nMeter 
{continued 'from page 1} 

:y:_C}n- · Met.er'~ papers jLnd documents. 
The collection contains some of the 
earliest papers ever presented on 
cross-connection control and back-

, I I • 

flo~ protectibn. Most o~ the papen 
ue thos~ which ¥1'· 'Van }:!eter pre-. 
sent~d hrmse~ yearp ag9 whlen h.e . • 
was p1troducmg the fundamentalS 
of cross-connection control~ ~ffer-
ent agencies .aecrossl the nation,: ~f!I;n 
information will serve to' edharife the , , -
arc¥,-ves of the Found~tion1'• .m~1n~ ·1 

more infotmatio~ aVailable to pass on' , 
to the MeJllbership.~ ' · : . ' 

• J ' .. 
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The Foundation's Engineering Staff ... 
F,- S hown below is each member of the Foundation's Engineering Staff. Because of the 

increased activity of the Foundation and the increased communication with the Member
ship, it is nice to know a little more about the engineers that you may be speaking with. 

Prof. J .J. Lee is the Director of the Foundation. Prof. 
Lee is also a full time professor of Civil and Environmental En
gineering at the University. He earned his Ph.D. in Civil Engi
neering at the California Institue of Technology. Prof. Lee is a 
registered Professional Engineer in the State of California. Prof. 
Lee directs the entire operation of the Foundation. Aside from his 
activities at the Foundation he is also a noted expert in Coastal 
Engineering and one of the student's favorite professors at USC's 
School of Engineering. 

Paul H. Schwartz is the Chief Engineer of the 
Foundation. He earned his B.S. in Mechanical Engineering at the 
University of Southern California. He is a registered Professional 
Engineer in the State of California. Paul oversees the Engineering 
staff in all aspects of the Foundation's Programs and functions. 
He is also very much involved in the revision of the Manual, and 
he instructs for the Foundation's Training Courses. Aside from all 
of this, Paul is quite often representing the Foundaton at seminars 
and training courses. 

He~ry W. C~a:Qg is a Mechanical Engineer. He 
earned his B. S. in Mechanical Engineering at the University of 
Southern California. Henry is also actively pursuing his Masters. in 
Mechanical Engineering at USC. Henry devotes most of his time 
to the Evaluation Program of the Foundation. He is involved with 
the scheduling of the laboratory and also the placement of back
flow preventers in the field for the field evaluation phase of the 
Approval Program. Henry is also an instructor for the Foundation 
Training Courses. 

Patrick A. Sylvester is a Mechanical Engineer. 
He earned his B. S. in Mechanical Engineering at the University 
of Southern California. He is also pursuing a Masters of Business 
Administration at USC. Patrick is mostly involved in Membership 
services. This includes publishing Cross Talk, Annual Reports, 
and various promotional material which the Foundation publishes. 
Patrick is also an instructor for the Foundation Training Courses. 
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CfJiendflr Dl Events 
T his Calendar lists the activities which the Foundation has participated in over the , 

past few months. The Calendar also lists those activities which the Foundation plans on -
participating in through the end of April1988. 

October 1987 
28th-29th American Water Works Association 
CA/NV Section Fall Conference, Palm Springs, CA 

November 1987 
9th-13th USC Tester Course, Tempe, AZ 

21st Trojan Football, USC-17 UCLA-13 

December 1987 
lOth Western States Symposium Association meet
ing, San Diego, CA 

January 1988 
11th-15th USC Tester Course, Los Angeles, C~ 

25th-29th USC Tester Course, Los Angeles, CA 

February 1988 
19th American Water Works Association CA/NV 
Section Recertification, Las Vegas, NV 

FOUNDATION FOR CROSS-CONNECTION CONTROL 
AND HYDRAULIC RESEARCH 

UNIVERSITY OF SOUTHERN CALIFORNIA 
BHE-315 University Park MC-0231 
Los Angeles, California 90089-0231 

24th Western States Symposium Association meet
ing, Ventura, CA 

27th American Backflow Prevention Association 
update seminar, Los Angeles, CA 

March1988 
7th-11th USC Tester Course, Pasadena, CA 
21st-25th USC Tester Course, San Diego, CA 

April1988 
12th American Water Works Association CA/NV 
Section Recertification, Concord, CA 

13th-15th American Water Works Association 
CA/NV Section Spring Conference, Concord, CA 

25th-28th American Backflow Prevention Associa
tion National Conference, Orlando FL 

NON-PROFIT ORGANIZATION 
POSTAGE PAID 
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