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Project GoalsProject Goals

Determine the accuracy and Determine the accuracy and 
reliability of reliability of E. coliE. coli home lab home lab 
methods when used by methods when used by 
volunteersvolunteers
Recommend a home lab Recommend a home lab 
method for use by volunteers method for use by volunteers 
Produce training program  Produce training program  
Increase use of volunteerIncrease use of volunteer--
collected datacollected data
Go in the same direction!!

EasyGel
Lab Analysis

Petrifilm
Colisure

E. coli

Total coliform

MF method ?

Go in the same direction!!



Why research Why research E. coliE. coli home lab home lab 
methods with volunteers?methods with volunteers?

Citizens want an Citizens want an easyeasy, , 

reliablereliable, , inexpensiveinexpensive methodmethod
High cost of lab analyses & High cost of lab analyses & 
shippingshipping
Lab access can be problematic Lab access can be problematic 
Many economical home lab Many economical home lab 
methods availablemethods available
No independent study No independent study 
comparing these methods to comparing these methods to 
traditional lab methods traditional lab methods –– nor nor 
how they work for volunteershow they work for volunteers



Project OverviewProject Overview
Year 1 Year 1 -- 20042004

Pilot testing 5 home lab methods in 2 states (Iowa Pilot testing 5 home lab methods in 2 states (Iowa 
and Indiana) and Indiana) →→ recommendationrecommendation
Developed training materialsDeveloped training materials

Year 2 Year 2 -- 20052005
Compared recommended home lab methods to state Compared recommended home lab methods to state 
lab methods in all 6 stateslab methods in all 6 states
Evaluated data and training methodsEvaluated data and training methods

Year 3 Year 3 -- 20062006
Continued testing home lab vs. state lab methodsContinued testing home lab vs. state lab methods
Shared results and materialsShared results and materials



2004 Testing 2004 Testing –– Iowa & IndianaIowa & Indiana
Home lab methods: Home lab methods: 

ColiscanColiscan®® Easygel (incubated)Easygel (incubated)
ColiscanColiscan®® Easygel (not incubated)Easygel (not incubated)
3M3M™ ™ PetrifilmPetrifilm™™

ColiscanColiscan®® MF Method Kit MF Method Kit (IN only)(IN only)
ColisureColisure®® Method with IDEXX Method with IDEXX 
QuantiQuanti--Tray/2000Tray/2000™ ™ (IA only)(IA only)



Results Results –– 4 Decision Criteria4 Decision Criteria

Evaluation of Evaluation of 
1)1) Cost of home lab methodsCost of home lab methods
2)2) Ability to make distinctions on Ability to make distinctions on 

impaired waters (235 cfu/100ml)impaired waters (235 cfu/100ml)
3)3) Regression models (lab vs. Regression models (lab vs. 

volunteer)volunteer)
4)4) User friendliness (volunteer User friendliness (volunteer 

preferences on surveys)preferences on surveys)

So what did this yield?So what did this yield?



Results:  Results:  
(1)(1) Cost of Home Lab MethodsCost of Home Lab Methods

Incubator (varies)Incubator (varies)
Sealer ($4,000)Sealer ($4,000)

UV light & box ($240)UV light & box ($240)
$5.45$5.45

ColisureColisureTMTM Method  with Method  with 
the IDEXX Quantithe IDEXX Quanti--
TrayTray®®/2000/2000

Incubator (varies)Incubator (varies)
Filter apparatus Filter apparatus ($7.00)($7.00)

Syringe & hose Syringe & hose ($2.50)($2.50)

$1.70$1.70ColiscanColiscan®® MFMF

Incubator (varies)Incubator (varies)$1.06$1.063M3MTMTM PetrifilmPetrifilmTMTM

Incubator (varies)Incubator (varies)$1.85$1.85ColiscanColiscan®® EasygelEasygel

Additional CostsAdditional CostsCost/SampleCost/SampleMethodMethod



2004 Results:2004 Results:
(2)(2) Identify ImpairmentsIdentify Impairments

Four methods were statistically significant for Four methods were statistically significant for 
predicting above or below EPA standards (235 predicting above or below EPA standards (235 
cfu/100 cfu/100 mLmL))

IDEXX IDEXX Colisure Colisure 
3M3MTMTM PetrifilmPetrifilmTMTM

EasygelEasygel –– incubated incubated 
EasygelEasygel –– not incubated

NONOYES

YESNONO

235 cfu?

Vo
lu

nt
ee

r

not incubated

Lab



2004 Results:2004 Results:
(3)(3) Regression ModelsRegression Models

Home lab methods showing best relationship as Home lab methods showing best relationship as 
compared to lab values:compared to lab values:

IDEXX Colisure IDEXX Colisure 
3M3MTMTM PetrifilmPetrifilmTMTM

EasygelEasygel –– IncubatedIncubated

Good

Vo
lu

nt
ee

r 
Re

su
lts

Lab Results

Poor

Those with poor correlation Those with poor correlation 
EasygelEasygel –– Non IncubatedNon Incubated

ColiscanColiscan MFMF



2004 Results:2004 Results:
(4)(4) Volunteer PreferenceVolunteer Preference

Based on “End of Season” EvaluationsBased on “End of Season” Evaluations

Preferences mirrored accuracy resultsPreferences mirrored accuracy results

Positive reaction to 3MPositive reaction to 3M™ ™ PetrifilmPetrifilm™™, , 
EasygelEasygel Incubated, and IDEXX Incubated, and IDEXX ColisureColisure

Less enthusiastic about Less enthusiastic about ColiscanColiscan MF and MF and 
EasygelEasygel not incubatednot incubated



Preliminary DecisionPreliminary Decision

And the winners were…And the winners were…
3M3MTMTM PetrifilmPetrifilmTMTM

Incubated Incubated ColiscanColiscan®® EasygelEasygel

Michigan, Minnesota, Ohio, and Wisconsin Michigan, Minnesota, Ohio, and Wisconsin 
used these methods in 2005 and 2006used these methods in 2005 and 2006

Iowa and Indiana volunteers…Iowa and Indiana volunteers…
Continued monitoring all 5 methods during 2005, plus…Continued monitoring all 5 methods during 2005, plus…
IDEXX IDEXX ColilertColilertTMTM was tested in Iowa in 2005 & 2006was tested in Iowa in 2005 & 2006
IDEXX IDEXX ColisureColisureTMTM & & ColilertColilertTMTM were tested in Indiana in were tested in Indiana in 
20062006



Results Results –– Decision CriteriaDecision Criteria

Evaluation of Evaluation of 
1)1) Cost of home lab methodsCost of home lab methods
2)2) Ability to make distinctions on Ability to make distinctions on 

impaired waters (235 cfu/100ml)impaired waters (235 cfu/100ml)
3)3) Regression models (lab vs. Regression models (lab vs. 

volunteer)volunteer)
4)4) User friendliness (volunteer User friendliness (volunteer 

preferences on surveys)preferences on surveys)
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y = 0.7306x + 85.618 
R2 = 0.6606
n = 499

85% Agreement at 
235 cfu/100mL



2005 Results2005 Results
Percent of samples with home lab and state lab Percent of samples with home lab and state lab 

values values bothboth either either above or belowabove or below the 235 cfu/100 the 235 cfu/100 mLmL
cutoff cutoff value.value.

63%
79%
81%
83%
85%
88%

% 
Agreement

250Easygel - Room Temp
95Coliscan MF
504Easygel - Incubated
163Colilert (IDEXX)
499Petrifilm (3M)
174Colisure (IDEXX)
nTest



RegressionsRegressions

Equation of line:   y = Equation of line:   y = mxmx + b+ b
Best case scenario:Best case scenario:

Volunteer data Volunteer data 
match lab data match lab data 
exactlyexactly
m = slope = 1m = slope = 1
b = intercept = 0b = intercept = 0
RR22 = 1

lab values

H
om

e 
la

b 
va

lu
es

= 1



0

1
2

3

4
5

6

7
8

9

0 2 4 6 8

Lab vs. home lab Lab vs. home lab –– IN & IA IN & IA 
IDEXX IDEXX Colisure Colisure 

20042004--66

N
at

ur
al

 lo
g 

C
ol

is
ur

e
24

 h
r 

va
lu

es

y = 0.8418x + 0.9176
R2 = 0.6817

n = 498

Natural log lab values



Lab vs. home lab Lab vs. home lab -- All states All states 
ColiscanColiscan EasygelEasygel -- incubated incubated 

20052005--66

0
1
2
3
4
5
6
7
8
9

0 2 4 6 8N
at

ur
al

 lo
g 

E
as

yg
el

24
 h

r 
va

lu
es y = 0.6553x + 1.5108

R2 = 0.5349
n = 989

Natural log lab values



0
1
2
3
4
5
6
7
8
9

10

0 2 4 6 8

Lab vs. home lab Lab vs. home lab -- all states all states 
3M 3M Petrifilm Petrifilm 

20052005--66

Natural log lab values

N
at

ur
al

 lo
g 

Pe
tr

ifi
lm

24
 h

r 
va

lu
es

y = 0.5946x + 2.1914
R2 = 0.5508

n = 1014



Lab vs. home lab Lab vs. home lab –– IN & IA IN & IA 
EasygelEasygel –– not incubated 2004not incubated 2004--55
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20042004--6 Results:6 Results:
Regression ModelsRegression Models

Home lab methods showing best relationship Home lab methods showing best relationship 
between volunteer and lab values are:between volunteer and lab values are:

IDEXX IDEXX Colisure Colisure 
IDEXX IDEXX ColilertColilert
3M3MTMTM PetrifilmPetrifilmTMTM

EasygelEasygel –– IncubatedIncubated

Those with poor correlation Those with poor correlation 
EasygelEasygel –– Not IncubatedNot Incubated

ColiscanColiscan MFMF



2006 Results:2006 Results:
Volunteer PreferencesVolunteer Preferences

Volunteers preferred 3M Volunteers preferred 3M PetrifilmPetrifilm (n=56) (n=56) 
3M 3M PetrifilmPetrifilm: 66% (37) : 66% (37) 
EasygelEasygel (incubated): 26.8% (15) (incubated): 26.8% (15) 
ColilertColilert: 5.4% (3) : 5.4% (3) 
Colisure:1.8% (1) Colisure:1.8% (1) 

Note: Eight people had the option to choose IDEXX Note: Eight people had the option to choose IDEXX 
methods; Four of those chose 3M methods; Four of those chose 3M PetrifilmPetrifilm



2006 Results:2006 Results:
Volunteer PreferencesVolunteer Preferences

Difficult time distinguishing between blue and Difficult time distinguishing between blue and 
teal colonies with teal colonies with EasygelEasygel
Less time and mess to set up a Less time and mess to set up a PetrifilmPetrifilm testtest
The The EasygelEasygel method allowed samples to be method allowed samples to be 
diluted, which the diluted, which the PetrifilmPetrifilm method did not.method did not.
IDEXX were easy to read; some had problems IDEXX were easy to read; some had problems 
with incomplete fluorescencewith incomplete fluorescence



ConclusionsConclusions

IDEXX IDEXX ColisureColisure and and ColilertColilert, , ColiscanColiscan EasygelEasygel® ® 
(incubated), 3M(incubated), 3MTMTM PetrifilmPetrifilmTMTM

Perform well hitting above and below 235 cfu/100 Perform well hitting above and below 235 cfu/100 mL mL 
Strongest correlations with lab results Strongest correlations with lab results 

Volunteers across all states preferred 3M Volunteers across all states preferred 3M PetrifilmPetrifilm
Cost of IDEXX prohibitive for some volunteer Cost of IDEXX prohibitive for some volunteer 
groupsgroups



Recommended MethodRecommended Method

Which method depends on data Which method depends on data 
needs of the group needs of the group 

Home well contamination?Home well contamination?
Local swimming hole quality?Local swimming hole quality?
Community wastewater treatment Community wastewater treatment 
plant? plant? 
“Get” a local farmer?“Get” a local farmer?

These methods can be excellent These methods can be excellent 
screening tools screening tools 

Need additional QA/QC measures Need additional QA/QC measures 
if regulatory purposesif regulatory purposes
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