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A gpore colony indnudes itsdf into a
building®water system and causesamysterious
wave of potentidly lifethregtening iliness It
sounds likethe suff of TV dramas But itisa
redl-world scenario in the case of waterborne
pathogens particularly the L egandla organism.

Leagionellscommonifoundin domestic
drinkingweater systems coolingtowers, evepo-
rative condenseranddecoratiefountainsa
risky prospecgiventhe potentiallyfatal Le-
gionnairesO disease (LD) it can foster

L ejadlapnanghilaisthegpedibe grain of
bacteriaresponsblefor causngLD. Thisserious
illnessreaultsin fadity ratesrangingfrom 5%to
30%of dl cases ancordingtotheCentersfor Dis-
eese Control and Prevention (CD C). I ndividuds
withweskimmunesysemsaremos susoeptible
Risk haghtensfor those middle-aged and older,
for amokers thosewith chroniclung diseeseand
for thosewhoseimmunesystemsareuppressed
by cancer, kidney falure, digbetesor AIDS

Testingfor Legionellbacterids not re-
quiredby law, which creates widedisparity
in reporting of medically-diagnoséégion
naires€asesAn estimated,000to 100,000
casesarecontractecgnruallyincludingboth
conPmedcasesndestimatefrom sources
includingthe CDC, the U.S Depatmentof
Labor Occupationd Sefetyand Hedth Admin-
istration (OSHA) and indugtexpetis

The organismis commonlyfound in
water-cooled, heat transfer systems and
domestichot watersystemsBut it canonly
be transmittedo humanghroughairbone
paticlesDispersabf Legioneltaroughaere
solor mistingof contaminatedaterieadso
individual andsometimesvidespread illnes

Sourcesf aerosotlispersahcludeshovers
produce misters and cooling#o drift.
Whilecoolingtowersprevioudywerecon-

growth anddispersabngoingreseart bPnds
domestihiotwatersystemarehemorecom
mon source of egionelleolonization.
Growth of Legionellbacteriakolonies
oftenissuppotedby so-calle@®deatkgsn
plumbingsystemavhic allov scaleandbio
build-up Watertemperatureslsocanplay a
role with systemthatmixhotandcoldcreat
ing idealLeggionellgrowth ervironments
There are severd common techniques to
dignfect water sysems for Lejadla organiam
control. Proven effectiveness varies When
determining disinfection methods individua
water sygem managersareencouraged toweigh
effectiveness implementation cog, potentid for
plumbing corroson and environmentd impact.

Oneof EarthwisEnvironmental @SCWTs
isjoined by an engineer duringareview of
Legiondla prevention tacticsin front of a
5 cooling tower at a major Bar-SFoodsCo.

meat processing facility in Lawton, OK.

sideredheprimesourceof Legionellzacteria

Thermal/Heat & Flush

Thehest & Bush method involveshegting
water temperatureto ashigh as 160F for up to
30 minutesto gerilize sysems This chemicd-
free method requires no additiond equipment
and iscommonly used, particularly in hospita
outbresk scenarios However, itislabor intensve
andcanproveingffectivefor long-termL ejadla
infestetion management. It dso can damage
older pipes and creete potentid for scading

One examplés foundin the 2000out-
breakof LD ata 1,070-bednedicakenter
in southen Taiwan. The hospitalfacedthe
largestoutbreakeportedin thatcountry, with
33depPniteandprobablecasein themonths
from Jaruary throughApril, andatotalof 81
suspected casesduringan eight-month period,
including druary through April.

WhenLagioneltastingvasconductedt
the hospitalin Mard, 80%of distalsitesin
intensve careunits(ICUs)and50%of distal
sitedn patientwardswerefoundpositive for
LegionelldMeanwhile55%of coolingtower
samples tested pogiti

As no specializedquipments required
for heat& Rushdisinfectiorit allovsfor im-
mediatectionin the caseof aLD outbreak.
Hospitalmanagmeninitiatedaheat& Rush
disinfectiorplanthatalsoincludedndividual
disinfectionof all 1,2410f the hospitatd
faucetsand shaverheadsTwo disinfections
wereinitiated,in Mard 2000andJuly 2000.
The four wingsof the hospital alongwith
accompanyingatientwardsunderventheat
& RBushdisinfectiorveraneight-veekperiod
(onesection per week). Thesecond heet & Rush
in uly was perfomed in a tw-day period.
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Thebrg disinfectiondiminated L ejadla
sporesfrom patientwardsandreducedhe
colonizatiorratein ICUsfrom 80%to 25%.
Howeeronretestingwo monthdater colo-
nizationin patientwardshadincreaseffom
0%to 15%of thedistalsitesandto 93%of
distal sites in the ICUs

Shock (Hyper) Chlorination

The Shock or Hyper Chlorination dis-
infection method involves injecting chlorine
intothewater digtribution system. I nitia shock
chlorination levelsgpproach 50ppm, and taper
off to cregte a2ppm to 5ppm chlorine cycle

A concernwiththismethodisthat chlorine
decomposesrapidly a elevated water tempera:
tures and L egandlare-colonization canoccur in
aslittleasoneto two weeksduring continuous
chlorination following the shock.

Themethod dso hasproven highly corro-
svetoplumbing, which canbeoffsetinpartwith
slicate corroson control. Use of chlorination
aso can crestemaintenance chdlenges includ-
ing chemicd storage |n addition, exposureto
thechlorinebyproduct Trihdomethane(THMS)
islinked to severd typesof cancer, creatingrisk
for fadilityemployeeshandlingstored chemicas
or implementing disinfection.

Chlorine Dioxide

Chlorinedioxide (CIO,) is appraved by
theEPA for useasapotablevaterdisinfectant

under CFRPar 141-Nétiond PrimaryDrinking
WaterRegulatiorand hassuccessfullpeen
used for many years in Europe

ClIO, isagasgenerated by either chemical
or electrolytieneansWhile the method<of
productionvary, mostinvolve the useof an
acidandchlorite donor CIO, is a powerful
oxidantandkills Legionelendotherbacteria
throughthe oxidatie disuption of cellular
processed he CIO, is distributedasa gas
throughout the ater distribution system.

Cl O, readilydecomposesindrinkingwater
andresiduasdecreaseaswater sytemtempera
turesrise, makingthistreatment gpproach dif -
cultinhotweter sytems Cl O, isdsocorrosiveto
plumbinginfrastructureand crestesbyproducts
induding chlorate and chlorite Tegting for the
chlorite portion of the moleculeisrequired to
gay within EPA maximum limits and the test
isdifeult to Peld administer.

Copper-Silver lonization

Themost recent advanceinthebght againgt
L gjadlaiscopper-diver ionization. Thisdisn-
fection method dissolves and distributes smdl
amountsof copper and slver ionsthroughout
water sysemsto eradicae bacteria Ingdlation
of acontinuouseradicationmetdlicionunitisre-
quired. Typicdlythismethodishighlyeffectivein
diminaingL ejadla particulalyinrecirculaion
hot water systems according to Jnet F. Sout,
PhD, Universtyof Pittsburgh specid pathogens

Earthwise Environmental Case Study: Hospital

Oneof thelargest teaching hospitasin [li-
noisisasohometoacentrd plantwith 7,000tons
of cooling tower capacity and a 100,000 gdlon
centrd chilledweter loop. Thehospitad €discovery
of postive Lajadlacountsin its cooling tower
systemand excessvecorrosioninitschilled weter
system required immediate intervention.

TheEarthwiseEnvironmentaéngineer
ing survey and inspection process found
leakinghemicafeedstationandinsufpcient
biocidefeeds aswell astheabsenceof aproper
Legionelleontrol progam.

Furtherinspectiofioundthechilledioop
systenmrunningatacormosie pH of 5.5with
over 100+ PPM of dissoled iron. Neither
a blterchangingprogamnor anycomrosion
coupon studiesare in place

Earthwisecrested andingtituted solutions
to the centra plant®challengesthat served to:
reduce the hospita®liability from hazardous
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chemicasand potentia L ejandla; providelabor
savings; cresteincreased energy ef Pciency; and
ensure long-term protection of equipment.

Specific Solutions:

Cooling Tower

¥ Customdesigrof newfeedandcon
trol system

¥ |nitiation of dud Lejandla-specibc
biocide progam and testing

¥ Computetbase@4/7 monitoringand
control capability

¥ Weekly setice visits

Chilled Loop

¥ Developedacustom-formulated prod-
uct to raise and buffer pH to 9.0

¥ | ndtituted aCltep-downChiter gpproach
from 25-10-5 micron in three months

¥ Swithedto silica-basedorrosionin-
hibitor for rrulti-metal protection

laboratory director and an internationd expert
on waterborne pathogens

Sout isleading ateam invegtigdion of the
bacteriainhibitingeffectsof copper-silverioniza:
tionsygemsand chlorinedioxide Trackingof the
bra 16 hospitdsto use copper-silver ionization
for Legandladisnfection found the method &f-
fective over a10-year gpan, reports Sout. Prior
to copper-dilver ion equipment ingdlation, dl
16 of the hospitds reported hospita-acquired
LD, and 75% had previoudy atempted use of
disnfection methodsindudingthermd/ heet &
[3ush, ultraviolet light and hyper chlorination.

Thel6hospitalareof similarsizewith
ameanaverag of 435beds Ead hospital
alsoexperiencedonbPmedpatientcase®f
hospitd-acquired LD. Hospita sweresurveyed
in1995nd200G0 documensystenmospital
experiencewith system maintenance, L gjandla
contaminatiomateswithin the watersystem
and occuence ofhospital-acquired LD

By2000,ionizationsysgemshadbeeninplace
from bveto 11 years Prior to ingdlation, 47%
of thehospitalsreported that morethan 30% of
digd weter stestestedpostivefor L gjadla Post-
ingdlation, in 1995, 50% of hogpitas reported
zero postive results with 47% reporting 0% in
2000. Within the entire group of 16 hospitas
implementingionizetion disinfection, Sout@re-
search showsthat zero casesof hospita-acquired
LD have occurred snce 1995.

Central Plant

Favorable Outcomes:

¥ Reduced the hospitd® liability and
ernvironmentalmpacfromhazardou;
chemicals use and starag

¥ ProactielLagionelt@ontrolhasconsis
tentlyledto O positveresultsinsuring
the safetyof the hospitalemplyeed
and patients

¥ Ingdlation of aQed timeO24/ 7 online
monitoring system reduced steff labor
hoursandprovidesingantinformetionon
water conditionsthroughout the plant

¥ Insuringlong-tem protectionof the
chilled pipingsysteneliminatesieed
for costly capital pkacement

¥ Reductionof labor hours for blter
changs

¥ Cleaneheatransfesurfacesesulted
in increased efPciencies and lower
enery costsO



Next Steps

Therearenoblanletremediefor Legionelaadicatioprogams
Thereareanumberof issueto takeinto accountvhenewvaluatinghe
besttecnolog for disinfectionThe decisionis bestleft up to the
facilityteamevaluatingheeffectvenesgandultimatecostof variols
available temologies

A costewaluatiorby Universityof PittsburgiMedicaCentegSt.
Margaret Hospitd comparesquarterlythermal/ heet & ush eradicetion
with contiruouseradicatiometallidon unit. The250-bedicutecare
andteating hospitalhasa 2,000-gllondomestichot watersystem,
At thetimeof theewaluationheat& Rushcostsincludinglabor, lab
feesandanincrease waterheatingheedsotalednearly$82,00@n
nually(basednaquaterlyprogam) Meanwhilghemetallidonunit
purchaseandinstallatiorariedaone-timecostof $60,00(rovided

contiruouseradicatioandcreateanlyancillay anrualmaintenance

costs for cleaning, de-mineralizing and digdigcement.
Stout€studyrepresentshe bnalstep in expets@roposed\alu
ation processes disinfection systemriEhese include:
1)Demonstratedbilityof Legionelleradicationvith laboratoy
assgs (in vitro)
2)Anecdota experiences in individual hospitd Legionnaire®
outbreak preantion
3)Controlled studies in initilual hospitals
4)Vdidation from multiple hospitals over prolonged time period
Accordingto Stout,Ocoppesilver ionizationis now the only
disinfectionrmodalityto fulbll all four evaluationcriteriaOThusfar,
theprstthreeof four stepsaredocumenteébr themal/heat& Rud,
hyper dlorination andfdorine diaide
Expets recommendg completenehanicabndsystenewalua
tion of plantoperationdrom samplingo dataanalysito detemine
the bestbt of tedinology, productsandsewices Whena chemical
approah is decidedspecialistshouldwork closelywith chemical
marufacturersaandclientsto deteminethe customblendthat best
meets clients@ter treatment need?

§ .
TheEarthwiseEnvironmental teamingpectsan ammoniaevapo-
rative condenser at the Lawton, OK meat processing facility.

About Earthwise Environmental

The MidwestOs Leader in Water Safety, Conservation

Long before Al Gore@environmenta Bim scored an Oscar and
QyreenObecame urban chic, Earthwise Environmenta was working to
make water sefer and to conserve the Earth®most precious resource:

OW exceedndusty best-practices ensurghatwatermanag-
mentproductsarede\elopedmarufactureddistributedysedanddis
posed of inasafeand environmentallyresponsiblemanner,GsaysRobert
S Miller, founder and president Bathwise Ernironmental.

EarthwiseEnvironmenta designsand implementswater manage-
ment solutionsfor hospitals schools hotels food processingplants light
indugtria and commercid buildinggpplications With bveCertibed Weter
Technologists(CWTs) ontheteam- morethan anyother weter trestment
company in lllinois- Earthwise Environmentd isthe Midwest@leader
a providingsafe environmentaly-sound water management solutions
Itsgtaff has more than 120 years of combined experience

TheCWTcredentidfomtheAssociationf WaterTednologies
wasestablisheh providethewatertreatmenindustywithadesiga-
tion representinglewelof knowledg, extensie professionaxperi
enceandeducatiorin allaspectsf watertreatmentaindtedinology.
Cettibcationrequiregenologistgo have aminimum of Pwe yeard
experiencen thewatertreatment indusgr Theymustpassawritten
examsubmitthe CWT applicatiorandreferenceseceve approal
from the cetibcation committee and sign a codetbics

Water sysems coolingtowersand evaporativecondensersarebresding
groundsfor L ejandla Coolingprogramsdeveloped by EarthwiseEnviron-
menta ref3ect the biocide sdection necessary for suppressngthe L ejadla
organism. Lagt year, to makebuilding operaionsprofessondsmoreavare
of howtheycansafeguardtheir buildingsfromseriousproblems Earthwise
co-hogted an environmenta conference on ar qudity;, mold end LD.

Thecompany8strategic partnershipwith Phigenics- theindustry®
leadein LagioneltrganisnmtestingmalesEarthwiseEnvironmental
the natior®premiemesourcén the PghtaginstLD, exceedingiew
industy standardsetbytheAmericarSocietyf HeatingRefrigerat
ing and AkConditioning Engineers (ASHRAE).

LEED the Way

Thepushfor LEED certibcationmakesweter useacritica bottom-line
issuefor industrid and commerdid users I timpactsthehedthof employees
andvistorsandtheefPciencyof tower equipment and personnd. Earthwise
Environmentd solutionscut capitd costshy ssfeguarding theefbciency of
plant equipment and preventing production downtime, Miller notes

I mplementationof anEarthwiseWeter ef Pdency programcanreduce
water and sewer costs by as much as 30% and save energy, chemica and
maintenanceexpenses Reduced liabilityfromhazardouschemicasresults
in further reductions of labor, capitd replacement and energy costs

EarthwissEnvironmentd partnerswithleadersinindustrid hygiene,
saf ety and environmenta servicesto evauate and implement new water-
and energy-saving technologies In 1997, Earthwise was the brat water
management companyintheMidwest tointroducedrumlesstechnology-
diminatingtheneed for chemica drumsand hazardouschemicd storage
Eathwise betatesting of severd non-chemica water trestment devices
is underway by the company, and hold future promise to reduce water
consumption and diminate dl chemistries from customer facilities

Contact EarthwiseEnvironmentd byMail: 1290Mark S., Bensenville
IL 60016; Phone: 630-475-3070; Web: earthwiseenvironmentd.com. ©

P, ¥ Page 25



