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Introductiom

Hror' vien of groundwater IS @ top priority fior
Nvirenmental water regulators as well as
or]\‘ Wellfewners

Fg centepidemiological studies show that

== gastrointestinal illness due to ingestion of

'drlnklng water IS occurring at significant levels In
the U.S. and Canada.

= S Center for Disease Control study Indicated
that 70% of outbreaks occurring in the U.S.
were assoclated with well water sources
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Whatus; neededza ™

SERSILVE; 1ieliable and affordable Iaboratory
me_:r ods tordetect microbial contamination

=

‘@ er e past 100 years methods for detection
T total coliform and E. coli have evolved

® Enzyme-based methods have become industry
standard
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11013 collfienm and E. Coll' produce unigue
err VINES

> @ Al coliform produce beta-D

-
_-'-

_ alactosidase
-'_E coli produce beta-D Glucuronidase

e These tests are based on the ability of
each enzyme to hydrolyze lactose
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UG Poesitive Reaction
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E

It of Lactose Hydrolysisioy.
ERZ/MES

ERAINE=IIASEM tests result Inra chromogen and
iNENeEER eing released.

SSuIerenzyme-based tests only result in different
= —’r:e chremogens being released to represent

i
)
=
___—-

E f)tal coliform and/or E. coli presence.

‘. Chromogens and fluorogens released are

triggered by galactosidase and glucuronidase
Aydrolysing the lactose substrates
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EPA_ Approved Enzyme-Based fiests™

I 10 2001, three enzyme- based tests
WE e approved by U.S. EPA

-Jthree of these methods were

‘__h

_'oroughly tested for use for groundwater

- testing.
= \ore recently the U.S. EPA has approved
many. other enzyme-based tests for use.
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ARPIBYEd enzyme-nased tggl -

Soliionm and £ colltests

T I

SREHBIREr2Z000" = Colllert(1DEXX),
SONERELB(IDEXX) and Colisure(IDEXX)
SESEVenrecently approved tests —
JJ iIscan(Microelogy Laboratories),
feelirBlue 24 (Hach/Millipore),
:-"Readycult Coliforms 100(EMD Chemicals Inc.),
— Chromocult(EMD Chemicals),
E=Colite(Charm Sciences Inc.),
MI Agar(S&S Biosciences),
Colitag(CPI International).




—
ENtly. Approved Enzyme-Bases s

~ Tests

> | Jm [Ed amoeunt of data avallable
rdlng ihe newly approved tests

| l\ie -publlshed studies detailing a side-by-
==S|de performance of all approved tests

“. No studies regarding their performance to
the best of our knowledge are currently
Lnderway.
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C)o)|aailVe

SRVELEIIMINE the capabllltles Of each’ proeduct to
I tec &t total coliform and E. coli in three
emically: diverse Wisconsin groundwaters

D termlne the ability of each product to
Acclrnately guantify the number of total coliforms
_ %md E. coli in WI groundwaters
~ & Determine the ability of each test to of suppress

Aeromonas spp.
e Determine the unit cost for each test system
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fﬁﬁ IRg Sites

IEErsampling sites representing geographically
_:t_hemically diverse groundwaters

siici=igh pHi, alkalinity and conductivity, low
=S0IUble 1ron and hardness due to softening

M—Slte I1"— moderate hardness with neutral
pH;moederate alkalinity and conductivity

e Sjte 111 — low hardness, pH, alkalinity and
conductivity

_-l-
= -
i

=
=
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Al characterzationrelsites ™

- Che Icaltanalysis Was conducted each
erercollectioniwas made from each site

= ' naIyS|s for alkalinity, pH, hardness,

= conductmty and soluble iron content was
conducted
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E

Preject Designy

SGIRSILENAS sampled wwice

BONceror the total coliferm detection ebjectives

=ONCE for Aeromonas spp. suppression experiments

J;L pIES Were dispensed and spiked with five total
SColIerms separately at two different levels of

ontamination. Each spiked in triplicate for the total
== Coliform objectives.
= * Similarly,

the Aeromonas spp. objectives consisted of
dispensing 100mL samples and spiking with six different
contaminatioin levels of two different strains of
Aeromonas spp. in triplicate.
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e

Sliemical characterlstlcs of the

gielRcwater sampllng sites

= ol
—

Southern
Wisconsin

Northern
Wisconsin

Central

Wisconsin

pE

3.1 3.4

7.4 7.4

6.44

6.26

amty(mg/ L)

332 331

100 101.1

10.22

9.87

-".'Aﬁardness(mg/ L)

3.36 3.97

100.2 98.15

12.5

11.11

“[Soluble Iron(mg/L)

0.002 0.004

0.15 0.39

0.19

0.07

Conductivity(uS/cm)

898 891

202.1 201.4

117

106.7
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Resulits

SOIENMENOAS Were unable to detect certain
SPECIES) 0 totall coliform in Wisconsin
J'rf-’ nawaters.

B RViajor differences were seen in the ability of

| “‘-’each test to quantify amounts of total coliform
-~ and E. coll.

s \/ast dissimilarities were seen between methods
and strains to suppress Aeromonas spp.
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asence/Absence Data Results — Siuerlill
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Discussion« =

SOIENMENOAS Were unable to detect certain
SPECIES) 0 totall coliform in Wisconsin
J'rf-’ nawaters.

B RViajor differences were seen in the ability of

| “‘-’each test to quantify amounts of total coliform
-~ and E. coll.

s \/ast dissimilarities were seen between methods
and strains to suppress Aeromonas spp.
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I
SimpIEMDEtECtion of total colifermpend’ & coli™

SESHIENNEINEeAS from' the CWI site exhibitead
i BEsuersImply detect total coliform and £. co/

: _I'Jres 1 and 2 graphically illustrate the overall
E_Qwer Y% recoveries of total coliform and £. coli
:-' = from the CWI site

® One possible explanation is the water guality
characteristics
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I
SimpIEMDEtECtion of total colifermpend’ & coli™

SESPIENmetneds from' the CWI site exhibited
il besue simply detect total coliform and £. coli

: _I]res i and 2 graphically illustrate the overall
E_(awer Yorrecoveries of total coliform and £. coli
:-' ~from the CWI site

® One possible explanation is the water guality
characteristics
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I
SimpIEMDEtECtion of total colifermpend’ & coli™

SESPIENmetneds from' the CWI site exhibited
il besue simply detect total coliform and £. coli

: _I'Jres 1 and 2 graphically illustrate the overall
E_Qwer Y% recoveries of total coliform and £. coli
:-' = from the CWI site

® One possible explanation Is the water guality
characteristics
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E_
Sliemical characterlstlcs of the
gielRcwater sampllng Sites

Site’ | Site Il Site 111

oF 81 84 |74 74 |6.44 6.26

Al iﬁity(mg/L) 332 331 (100 101.1 [10.22 9.87

'--_‘aﬂardness(mg/L) 3.36 3.97 |100.2 98.15 (12,5 11.11

‘|Soluble Iron(mg/L) |0.002 0.004|0.15 0.39 |0.19  0.07

Conductivity(uS/cm) |898 891 |202.1 201.4 |117 106.7
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A
pleVVater Quality InterfereRces ol
Enzyme=Based Tests

IBINEVEIS of background heterotrophic
gelctieria interference

HL;@' v pH

e
—

= Vledia may reguire a greater buffering
capa(:lty

— Vlay' mot provide enough acid-neutralizing
capacity to provide accurate results

* |_ow alkalinity




"&_
AnalysIs of Aerormonas s  SPPr
Suppressmn Objectlve

> Differdnless observed In products ablllty {0)
ST 1r ess Aeromionas Spp.

l\ie ohvious pattern to each products

: nablllty 10 suppress Aeromonas spp.

'Varlablllty between strains of Aeromonas
SPp.
® Product Inconsistencies observed
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eeEUct apility to suppress Aeromonas spp. —Siterll

- ——— 1_#"- -'F_
AEronionas Strain #1. Aeromonds, | Strain #2
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N
AnalysIs of Aerormonas s  SPPr
SU[Pression Objectlve(contlnued)

SNIENCHEmical characterlstlcs appeared ({0
IEVE IO efifect en each products ability or
mr |I|ty G sUppress Aeromonas spp.

Readycult Coliforms 100 all methods at
some point were unable to completely
suppress Aeromonas spp.
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SUMMAIR/A

S=IZA/IME=ASE methodologles nave hecome
Wikely accepted as the industry standard for
WalEsmicroniological testing

J_ US EPA has approved 10 different methods for
=Setalfcoliform and £. col/testing

S Data produced by this study has shown that
tlhere are major differences among all ten USEPA
approved methods in the ability to detect and
guantify total coliforms and E£. coli as well as
SUppress Aeromonas spp.
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JturerResearchnGeals

L:. usmg elrganisms cultured from a treated
sublicwater system.

= r @klng fiturther at the effects of water quality
:.‘”?arameters such as pH and alkalinity, regarding
= enzyme-based tests.

& Spike samples with bacterial suspensions
prepared by flow cytometry for increased
accuracy.
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