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4. Procedures

4A Scope and Applicability

This document provides methodologies for laboratory analysis and quality assurance/quality
control (QA/QC) activities for Escherichia coli (E. coli) and total coliforms samples that are
collected by Kentucky Division of Water (KDOW) personnel.

4B Summary of Method

KDOW follows the multi-well enzyme substrate methodology for the enumeration of E. coli and
total coliforms, as described in Standard Methods for the Examination of Water and Wastewater,
20" ed. (APHA 1998). Currently, KDOW exclusively uses IDEXX Laboratories, Inc. Defined
Substrate Technology® reagent products to conduct the methods described in this manual. The
reagent Colilert® contains two nutrient-indicators, ortho-Nitrophenyl-p-galactoside (ONPG) and
4-methyl-umbelliferyl-f -D-glucoside (MUG), which are metabolized by total coliforms and E.
coli. When total coliforms metabolize ONPG, the sample turns yellow. When E. coli
metabolize MUG, the sample fluoresces.

On the occasion that KDOW personnel determine that any of the procedures described in this
manual are inappropriate, inadequate or impractical, the variant procedure will be documented in
field log books or field observation sheets, along with a description of the circumstances
requiring its use.

This manual should be considered a dynamic document that is reviewed and updated as new
procedures and methods are used.

4C Acronyms

CFU: Colony Forming Unit

COC: Chain of Custody

DEP: Department for Environmental Protection
KDOW: Kentucky Division of Water

MPN: Most Probable Number

PPE: Personal Protective Equipment

QA: Quality Assurance

QC: Quality Control

SOP: Standard Operating Procedures

TSB: Tryptic Soy Broth

Enzyme Substrate Test Method for the Detection of Total Coliforms and Escherichia coli
EFFECTIVE DATE — May 1, 2011 Page 4 of 25 DOWSOP03025
Revision: 1.0



4D Health & Safety Warning

4D.1 Job Specific Training

Each employee will be individually trained by his/her supervisor, or designee, to perform
assigned job tasks safely. Each employee will be trained in the safety aspects of assigned tasks
by the subject matter expert prior to his/her performing the task. Supervisors will document all
training provided. Supervisors should use the following methods to increase employee
comprehension.

a. Employees will receive verbal instructions and specific directions on how to
perform functions safely.

b. Employees will receive a demonstration of job tasks, using known safe work
practices.
C. Supervisors, or designee, will observe employees performing the work previously

demonstrated. If necessary, remedial instruction will be provided to correct
training deficiencies prior to final release to perform unsupervised work.

d. Employees will be given safe operating instructions prior to the use and operation
of new equipment or processes.

e. Supervisors shall be responsible for reviewing safe work practices with
employees before permitting new, non-routine, or specialized procedures to be
performed.

f. Supervisors will make employees aware of Kentucky DEP rules, policies, and
procedures.

4D.2 Human Health

Field staff working in and around potentially contaminated surface waters should receive
immunization shot for Hepatitis A in accordance with DEP Policy SSE-708. In addition, staff
should receive immunization for Hepatitis B and tetanus, to aid in the prevention of contracting
those pathogens. All field staff should also be trained in CPR, First Aid and Blood Borne
Pathogens in accordance with DEP Policy SSE-711.

The use of personal protective equipment (PPE) should be used when analyzing samples from
waters known to have the potential for adverse health effects, or in unknown waters that have
been determined impaired, but the pollutants have not been identified. All field staff should
review “DEPs Personal Protective Equipment Program” document located at the following
intranet website: http://eecintra.eppc.pri/DEP/HS/Health/Forms/Allltems.aspx.
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The following items are examples of PPE that may be used during laboratory analysis:

. Powderless latex or nitrile gloves
. Goggles, or glasses with splash guards
. Lab coats or aprons

4E Precautions
The following precautions shall be considered when performing bacteriological analyses

Sample Handling Precautions

e Samples should always be stored in a secure location to ensure that they cannot be
tampered with.

e All samples should have appropriate Chain of Custody (COC) documentation and COC
documentation must remain with all samples.

Analytical Precautions

e The procedures presented in this SOP are intended for the analysis of samples from
ambient waters and should not be used to dictate procedures or QA/QC practices for
samples collected for drinking water compliance purposes.

e Colilert® results are definitive only after a 24-28 hour incubation period. Positives for
both total coliforms and E. coli observed before 24 hours and negatives observed after 28
hours are also valid (IDEXX 2007).

e Ifsample dilutions are made, multiply the most probable number (MPN) value by the
dilution factor to obtain the proper quantitative result.

e Use only sterile, nonbuffered, oxidant-free water for dilutions.

e In samples with excessive chlorine, a blue flash may be seen when adding Colilert®. If
this is seen, consider the sample invalid and discontinue testing.

e Aseptic technique should always be followed when using Colilert®.

4F Interferences

It is important to remain cognizant of potential sources of contamination when performing
laboratory analyses. Always disinfect bench tops with anti-bacterial cleaning products. Floors
should be cleaned on a regular basis. Wash hands with anti-bacterial soap prior to conducting
lab work.

Water with high iron or manganese levels in the presence of hydrogen sulfide may react with the
Colilert® media to cause an atypical color change (greenish-black or black). Any tests resulting
in atypical color change should be invalidated and the tests should be repeated on new sample
water.
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4G Personnel Qualifications / Responsibilities

All personnel involved in microbiological laboratory analysis will meet at least the minimum
qualifications for their job classification. In addition, all analysts must be trained in the proper
analytical methodologies. Training will continue on-the-job through interaction with
experienced personnel and continued outside training when educational opportunities become
available. Analysts should, ideally, participate in a three day training course for new analysts
performing ambient surfacewater, groundwater and wastewater analyses sponsored by Morehead
State University’s Kentucky Laboratory Certification Program.

4H Equipment and Supplies
Table 1 contains a list of supplies that may be required for laboratory analysis.

Table 1. Laboratory Equipment and Supplies

Sample Containers
Wide-mouth sterile plastic container
Non-corrosive glass bottles w/non-leaking ground glass stoppers or caps
Sterile plastic bags

Chemical Preservatives
Sodium thiosulfate (Na,S,05) tablets
Laboratory Equipment

Water-jacketed incubator
Biological indicator incubator
Autoclave

Refrigerator

IDEXX Quanti-Tray® Sealer
Conductivity meter

pH meter

Balance

Water Purification System
6-watt, 365-nm UV lamp

Laboratory Supplies
IDEXX Quanti-Tray®/2000 multi-well trays
IDEXX Quanti-Tray®/2000 comparator
Colilert® test media
Sterile mixing vessels
Quanti-cult® QC kit
SimPlate® for HPC
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Table 1. (cont.) Laboratory Equipment and Supplies

Laboratory Supplies
Tryptic Soy Broth (TSB) (single strength and double strength)
Biological Indicator Capsules
Maximum temperature thermometer

National Institute of Standards and Technology (NIST) calibrated thermometers
(with 0.1° increments)

Specific conductivity low-level calibration standard
pH 4, 7 and 10 calibration buffers

Sterile SmL and 1mL glass pipettes

Pipette bulb/automatic pipetter

1L glass flasks

100mL class A or B graduated cylinder

Glass beakers

Anti-bacterial cleaning wipes

Powderless latex/nitrile gloves

Sterile Water

41 Step by Step Procedure

41.1 Sample Collection

Samples must be collected in sterile plastic or glass containers or sterile plastic bags with a
volume of at least 120mL. Sterile plastic and glass containers should not be filled past the
100mL fill line and at least 2.5cm of headspace must be left in the container to allow for
adequate mixing during analysis. (APHA 1998)

41.2 Sample Handling and Preservation

Samples should only be accepted by the analytical laboratory if they have been properly
preserved and are delivered within the designated holding time. Samples to be used for E. coli
analysis MUST be preserved on ice to <10°C within 15 minutes of collection. Samples have a
holding time of 6 hours +2 hours for lab processing. Sample analysis MUST occur prior to
exceeding an 8 hour holding time, or they should be discarded. If the source water for the
sample is suspected of having residual chlorine or halogen, 0.1mL of a 10% sodium thiosulfate
(Na,S,0;) solution should be added to dechlorinate and neutralize residual halogen within the
sample water. (40 CFR 136.3, 2009)

41.3 Sample Preparation and Analysis

Sample Preparation

Prior to running analyses, check all sample bottles to ensure they contain the required volume of
100mL and at least 2.5 cm of air space in the bottle to allow for sufficient mixing of the sample
by shaking. If the sample volume is less than 100mL, discard the sample and cancel the analysis.
If the bottle was over-filled resulting in less than 2.5 cm of air space, shake the bottle 25 times
and use a sterile pipette to withdraw the excess water from the bottle until the appropriate
amount of air space is achieved.
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Analytical Procedures

Analysis methods using Colilert® Test kits should be performed according to the Quanti-Tray®
Enumeration Procedure in Appendix A (IDEXX 2007) and user instructions for Quanti-
Tray/2000 in Appendix B (IDEXX 2010). It is important to follow aseptic technique throughout
the following procedure:

1.

2.

Shake sample bottle 25 times. Pour sample to the fill line of a 100mL IDEXX sterile
mixing vessel.

Add contents of one Colilert® media pack to the vessel. Cap vessel and shake until the
media is completely dissolved.

Allow any foam to settle. Pour sample/media mixture into a Quanti-Tray®/2000. Avoid
contact with the foil tab and the inside of the tray while pouring.

Close the tray using the foil tab. Tap the small wells 2-3 times to release any bubbles.
Allow any foam to settle.

Place the tray in the rubber insert of the Quanti-Tray Sealer. Place the rubber insert and
tray well side down onto the feeder tray of the sealer.

Gently push the tray until the sealer grabs hold. Once the tray is sealed, remove it from
the rubber insert and incubate in a 35°+ 0.5°C incubator for 24 hours.

Results should be read only after the 24 hour incubation time has been reached. Yellow
cells indicate a positive result for total coliforms and fluorescing cells indicate a positive
result for E. coli. E. coli results must be read using a 6-watt, 365 UV light within 5
inches of the sample in a dark environment. The following table describes how results
should be interpreted. An IDEXX Quanti-Tray®/2000 comparator should be used to aid
in the interpretation of results.

Table 2. Colilert® Result Interpretation (from IDEXX 2010)

Appearance Result

Less yellow than the comparator™ Negative for total coliforms and E. coli

Yellow equal to or greater than

the comparator* Positive for total coliforms

Yellow and fluorescence equal to or

greater than the comparator* Positive for E. colf

*IDEXX P/A Comparator, catalog #WP104; Quanti-Tray Comparator #WQTC, or Quanti-Tray/2000 Comparator #WQT2KC
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Sample Dilutions

The Colilert® method has an upper quantification range limit of 2419 CFUs for sample water
run without dilutions. Dilutions can be made in order to obtain quantifiable results that are
>2.419 CFUs.

41.4 Waste Disposal

All microbiological waste must be placed in a biohazard bag and decontaminated in an autoclave
at 119°-124°C for 30-45 minutes prior to being discarded.

41.5 Troubleshooting

If results are not interpretable after the 24 hour incubation, incubate the trays for an additional 4
hours. Remove trays from the incubator when a 28 hour incubation time has been achieved. Use
the comparator to aid in the interpretation results. Any results read after 28 hours should be
considered invalid. Any cells that are lighter than the comparator after 28 hours of incubation
should be reported as negative.

41.6 Data Acquisition & Calculations

Record the number of positive large cells and positive small cells for E. coli and total coliforms
on a laboratory bench sheet (see section 4]J.2). Use the IDEXX Quanti-Tray®/2000 MPN table
(Appendix B) to calculate the total number of CFUs for each sample. If sample dilutions were
made, multiply the MPN value by the dilution factor to obtain the proper quantitative result.

4J Data and Records Management

4J.1 Sampling Records

A COC must accompany every sample collected by the KDOW. Any changes or corrections
made to the original entry should be crossed out with a single line, initialed and dated. All
original COCs for each project must be maintained permanently in individual project files,
according to the DEP State Agency records retention schedule (KDLA 2006).

4J.2 Analytical Records

Analytical results should be recorded using indelible ink in bound logbooks and/or on laboratory
bench sheets (Appendix C). The following information must be recorded for each sample:

Lab sample number

Collection date, time and collector’s initials

Analysis time and analyst initials

Sample ID/Sample Source

Sample volume

Dilution factor

Date and time the sample is read and analyst initials

Large cell and small cell counts

Result from MPN table

e (Calculated MPN based on a dilution factor, if dilutions were made
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Any changes or corrections made to the original entry should be crossed out with a single line,
initialed and dated. Analytical records produced by each laboratory must be maintained

permanently in laboratory files, according to the DEP State Agency records retention schedule
(KDLA 2006).

5 Quality Control and Quality Assurance Section

5A Quality Control Practices

A rigorous QA/QC program should be established for any lab analyzing bacteriological samples
in order to support the validity of analytical data. Table 3 summarizes QC practices that are
recommended for laboratories conducting bacteriological analysis for ambient waters. Detailed
methods used to perform these tasks can be found in the Manual for the Certification of
Laboratories Analyzing Drinking Water: Criteria and Procedures Quality Assurance (USEPA
2005). Each analytical laboratory should develop a QA/QC policy based on the requirements of
specific program/project data quality objectives.
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Table 3. Quality Control Practices

Laboratory
Equipment* QC Activity Frequency Performance Criteria Corrective Action
Calibration With each use Must meet or exceed instrument Re-calibrate to within allowable specs.
accuracy specs.
If slope is not within range perform
pH Meter Slope Calculation Monthly 95% - 105% maintenance on electrode following
manufacturer's instructions
Performance Test Annually Must meet or exceed instrument If performance fails repair or replace meter
accuracy specs.
Standardization With each use Must meet or exceed instrument Re-calibrate to within allowable specs.
.. accuracy specs.
Conductivity Meter Must : dinst :
Calibration Annually ust meet or exceed mstrumen If calibration fails repair or replace meter
accuracy specs.
S Must meet or exceed instrument . o
Calibration Monthly Re-calibrate to within allowable specs.
accuracy specs.
Balance Must . dinst .
Serviced Annually ust feet or exceed mstrumen If instrument fails repair or replace balance
accuracy specs.
Thermometers:
o Must not differ by >1°C from I .
NIST Traceable Calibration Annually reference thermometer If calibration fails replace thermometer
Recertify Every 5 years n/a n/a
. . i >1° . . .
Non-NIST Calibration Annually Must not differ by >1°C from If calibration fails replace thermometer
reference thermometer
Water-jacketed Serviced Annually Must meet or exceed instrument If instrument fails repair or replace incubator
Inctbator accuracy specs.

Temperature Check

Twice daily (when in use)

35°+0.5°C

Adjust temperature settings as necessary

Bioindicator Incubator

Serviced

Annually

Must meet or exceed instrument
accuracy specs.

If performance fails repair or replace
incubator

Temperature Check

Once daily (when in use)

55°-60°C

If not functioning correctly perform
maintenance
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Table 3. (cont.) Quality Control Practices

Laboratory Equipment™

QC Activity

Frequency

Performance Criteria

Corrective Action

Performance Test

With each use

Must maintain temperature of 119°-
124°C

If not functioning correctly perform
maintenance

An entire cycle must be completed

If not functioning correctly perform

Timing Check Quarterly within 45 minutes when a 15 minute .
Autoclave o L maintenance
sterilization period is used
Spore strips or spore ampules must .
Bioindicator Test Monthly show negative growth after 48 hr. If npt functioning correctly perform
. . . maintenance
incubation time
Quanti-Tray/2000 Sealer Sealer Check Monthly No dye should be observed outside of  If npt functioning correctly perform
wells maintenance
. Fluorescence should be within 70% of . .
Ultraviolet Lamp Fluorescence Quarterly original reading of bulb If reading fails replace bulb
Refrigerator Temperature Check Once daily (when in use) 1°-5°C Adjust temperature settings as necessary
Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action
Volume Check Each new lot Volume at fill line is 100mL = 2.5mL Return unused containers to rpaqufacturer;
Use new lot that meets the criteria
St Clomiiers Sterility Test Each new lot No growth in 25mL TSB after 48 hr. Return unused containers to manufacturer;

incubation time at 35° + 0.5°C

Use new lot that meets the criteria

Fluorescence Test

Each new lot

No fluorescence

Return unused containers to manufacturer;
Use new lot that meets the criteria

IDEXX Sterile Mixing
Vessels

Volume Check

Each new lot

Volume at fill line is 100mL + 2.5mL

Return unused vessels to manufacturer; Use
new lot that meets the criteria

Sterility Test

Each new lot

No growth in 25mL TSB after 48 hr.
incubation time at 35° = 0.5°C

Return unused vessels to manufacturer; Use
new lot that meets the criteria

Fluorescence Test

Each new lot

No fluorescence

Return unused vessels to manufacturer; Use
new lot that meets the criteria
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Table 3. (cont.) Quality Control Practices

Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action
No growth in S0mL double strength . )
Colilert Media Sterility Test Each new lot TSB and 50mL water after 24 hr. Return unused media to manufacturer; Use

incubation time at 35° £ 0.5°C

new lot that meets the criteria

Performance Test

Each new lot

E. coli = yellow and fluorescence; K.
pneumoniae = yellow and no
fluorescence; P. aeruginose = clear, no
fluorescence

Return unused media to manufacturer; Use
new lot that meets the criteria

Fluorescence Test

Each new lot

No fluorescence

Return unused media to manufacturer; Use
new lot that meets the criteria

No growth in 100mL single strength

Repeat on 2-4 more trays from same lot. If
growth is observed, return unused trays to

Quanti-Tray/2000 trays Sterility Test Each new lot TSB anFl SOmL wateroafter 204 hr. manufacturer; Use new lot that meets the
incubation time at 35° + 0.5°C o
criteria
HPC Test Monthly <500 CFU/mL If performar}ce of filtration unit fails
perform maintenance/replace filters
Conductivity Monthly <2 micromhos/cm at 25°C If performapce of filtration unit fails
perform maintenance/replace filters
Metals Test (Pb, Annuall I;;ﬁﬁ;?ﬁ;ﬁ;:};% (ig?ercri?\i]glpiro 1 If performance of filtration unit fails
Lab Grade Water Cd, Cr, Cu, Ni, Zn) y mg/L. y= perform maintenance/replace filters
Total Chlorine If performance of filtration unit fails
Residual Monthly <0.1 mg/L perform maintenance/replace filters
Bacteriological Annually (if fea ggnt water does NOT . If performance of filtration unit fails
Quality meet the criteria for Type II or Ratio of growth rate 0.8 to 3.0 perform maintenance/replace filters
Medium quality water or better)
No growth in 50mL double strength . e
Sterile Water Sterility Test Each new batch (lab prepared) or lot TSB and 50mL water after 48 hr. Discard batch/lot or resterilize, if

(commercially prepared)

incubation time at 35° + 0.5°C

appropriate
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Table 3. (cont.) Quality Control Practices

Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action
pH Check Each new batch '(lab prepared) or lot 73100 Return unused broth to mangfacturer; Use
TSB (commercially prepared) new lot that meets the criteria
Sterility Test Each new batch (lab prepared) or lot No growth Discard batch/lot or resterilize, if

(commercially prepared) appropriate

Pipettes Volume Check Each new batch Cerﬂﬁcate of calibration from vendor n/a
is acceptable

Must meet Class B tolerance;
Graduated Cylinders Volume Check Each new lot Certificate of calibration from vendor  n/a
is acceptable

*It is recommended that annual calibration and repair of equipment be performed by professional service technicians.
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5B Quality Assurance Practices

QA practices should be based on the requirements of specific program/project data quality objectives. Table 4 provides some
examples of QA practices that may be implemented.

Table 4. Quality Assurance Practices

Type of QA

Frequency

Performance Criteria

Corrective Action

Duplicate sample collection

10% of total samples or one sample
per test run

Range of logs must be less than a
calculated precision criterion value (SM
9020B, Section 8b)

*Review all analytical results since last precision check
and censor as dictated by project specific data quality
objectives

+Identify and resolve the analytical problem before
making further analyses

Sterile water blank

One per test run

Results should not exceed the minimum
reporting limit for E. coli or total coliforms
(<1 CFU)

* Repeat on 2-4 more trays from same lot. If a positive
result is observed, return unused trays to manufacturer;
Use new lot that meets the criteria

*Consider the possibility of analyst error or non-aseptic
conditions; review procedure and lab cleaning
requirements; censor data as deemed appropriate

Results should not exceed the minimum

*Consider the possibility of field contamination; properly

Field blank One per day of sampling reporting limit for E. coli or total coliforms  clean all containers used to transport and store samples;
(<1 CFU) censor data as deemed appropriate
One per day of sampling in each g .
Temperature blank container used to transport and store ~ Temperature <10°C Discard all samples that do not meet a holding

samples

temperature of <10°C

Comparison Counting of
Quanti-Trays

Monthly

Replicate counts by the same analyst
should agree within 5%, those between
analysts should agree within 10%

*Review tray reading procedures; censor data as deemed
appropriate

Verification of E. coli positive
results

10% of total samples run

E. coli positive cell must be confirmed by
adding Kovac's reagent to the medium to
detect the presence of indole (the medium
should turn red)

*Review all analytical results since last precision check
and censor as dictated by project specific data quality
objectives

eIdentify and resolve the analytical problem before
making further analyses
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5C Quality Assurance/Quality Control Documentation

Analytical laboratories should maintain records of all QA/QC activities relating to
microbiological testing. QA/QC logs maintained for equipment should include the make and
model number, the annual service date and the vendor who provided the service. QA/QC logs
maintained for laboratory supplies should include the manufacturer’s name, lot number and
expiration date. An example log for QA/QC activities can be found in Appendix D.

A supplies log should be used to document the receipt and quantity of all supplies used by the
laboratory. This ensures that all supply manufacturers and lot numbers can be tracked in case it
is necessary to implement corrective actions for failed QA/QC tests.
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Appendix A. Colilert Test Kit Method Using Quanti-Tray® Enumeration Procedure (IDEXX 2007)

Colilert® Test Kit

Trousse d'analyse Colilert®

Kit di analisi Colilert®

Colilert® Testkit

Introduction
Colilert simultaneously detects total coliforms and E. coff in water. ftis based on IDEX)('s patented Defined Substrate Technology®
(DST*®). When total coliforms metabolize Colilert’s nuirient-indicator, ONPG, the sample furns yellow. When E. coli metabolize
Collert’s nutrient-indicator, MUG, the sample fluoresces. Colllert can simultaneously detect these bacteria at 1 ¢fu/100 mL within
24 hours aven with as many as 2 million heterctrophic bacteria per 100 ml presant.
Contents

WP020l contains 20 Snap Packs for 100 mL samples

WP200! contains 200 Snap Packs for 100 mL samples

WO501 contzins 20 Snap Packs for 50 mL samples

W0S0BI contains 200 Snap Packs for 50 mL samples

DEXX Quanti-Tray® Sealer
4. Place the sealed trayin a 35°C = 0.5°C incubator for 24 hours,
5. Read resutts according to the Result Interpretation table below. Count the number of positive wels and refer
to the MPN table provided with the frays to obtain 2 Most Probable Number.
Result Interpretation

Storage
Store at 2°-30° C away from light.

Presence/Absence (P/A) Procedure

1. Add contents of one pack o a 100 mL sample (50 mL for W0501 and WOS0BI) in a sterile,
transparent, nonfluorescing vessel.

2. Cap vessel and shake.

3. Incubate at 35°C + 0.5°C for 24 hours.

4. Read results according to Result Interpretation table below.

Quanti-Tray® Enumeration Procedure (WP0201 and WP200] only)

1. Add contents of one pack to a 100 mi water sample in a sterile vessel.

2. Cap vessel and shake unfil dissolved

3. Pour sampla/reapent mixture into a (Quanti-Tray or Quanti-Tray®/2000 and seal in an

Appearance Result
‘Negarive o total cofiforms and E. ool

Less yellow than the comparor*

Yllow cgal o o e

e comparatar® Posiive for 1ol ealforms

Yellow and funrescence gl 1o of

QrE2er than M Compaeator® Posiive ot E. cof

* Look for fluorescence with a 6-watt, 365-nm UV light within 5 inches of the sample in a dark environment. Face light away
from your eyes and towards the sample

+ Collert resuits are definitive at 24-28 hours. In addition, postives for both total coliforms and E. coli observed before 24 hours
and negatives ohserved after 28 hours are also valid.

Procedural Notes
« This insert may not reflect your local regulations. For compliance testing, ba sure to follow appropriate regulatary procedures.
« Colilert can be run in any multiple tube format. Standard Methods for the Examination of Water and Wastewater** MPN tables
should be used to find Most Probable Numbers (MPHs).
« Ifa water sample has some background color, compare inoculated Collert sample to a control blank of the same water sample.
« f sample dilutions are made, muftiply the MPN value by the dilution factor to obtain the proper quantitative result.
* Use only stenile, nonbuffered, oxidant-free water for dilutions.
+ Colilert is a primary water fest. Colilert performance characteristics do not apply to samples aftered by any
pre-gnrichment or concentration.
« In samples with excessive chloring, a blue flash may be seen when adding Collert. If this is seen, consider sample invalid and
discontinue testing
« Aseptic rechmque shuu\d always be followed when using Colilert. Dispose of in accordance with Good Laboratary Practices.

Quality Control Procedures
The following quality control procedure is recommended for each lot of Colilert:
1. Inoculate 3 sterile vessels filed with 100 mL sterile water with the following:
A. one with Quant-Cult™*** E. colf or a sterile loop of ATCC**** 25022 or 11775 (E. coli)
B. one with Quant-Cult Klebsiella pneumoniae o a sterile loop of ATCC 31488 (fotal coliform)
€. one with Quant-Cult Psevdomonas asruginosa or a sterile loop of ATCC 10145 or 27853 (noncoliform)
2. Foliow the P/A Procedure or Quanti-Tray Enumeration Procedure above.
3. Results should match the Result Interpretation table above.

*IERCPA Compro casog awvmn QT Comparsor #TG, o o Ty 2000 Comparatr #WGTZAG.
** it AD.Chsten LS, Greenber . Sivda e

% ot Lotalues - I][xxmahg # WE1001
*hmgican Ty Cubs Collcion 1-800-638-6507

. 1968, Washngon, O

el Dt e ki, 5T borarie, b i G
s sademark o Rerel e

10 2017 IDEXY Laboratorie, . Al it rescrved

Manufachred under e or o f e olowing LS. pants: 4,975,789, 5,470,033, 5,516,892, 5610009 5620, 865, 5620095 5753456 and 5,780,759 Oter US. andir
Torign s eoed o

Introduction

Colflert permet la détection simultanee des coliformes totaux et £ coli dans 'eau. Ce test est basé sur la technologie brevetes
Defined Substrate Technalogy® (DST*) d'IDEXX. Lorsque les coliformes totaux métabolisent ONPG, lindicateur de nutriants
Collert, le prelévement vira au jaune. Lorsque E. coli metabalise MUG, I'indicateur de nutriants Colilert, le prélevement devient
fluorescant. Colilart peut détecter simultanément ces hactéries & 1 cfu/100 ml en 24 haures, méme en présance de bactéries
hétératrophes d'une concentration de 2 millions par 100 ml,

Contenu =
WPO20! contient 20 sachets hermétiques pour prélevements de 100 ml ‘-{% =
=

WPO200 contient 200 sachets hermetiques pour prélévements de 100 ml i
WOS0! contient 20 sachsts hermétiques pour prélévements dz 50 ml ‘ =
WOS0BI contient 200 sachets hermetiques pour prélevementsde 50ml  / /

Conditions de Conservation
Conserver entre 2° et 30°C a l'abri de la lumiére.

Procédure de Présence/Absence (P/A) .
1. Ajouter le contenu d'un sachet dans un prélévement de 100 mi (50 mi dans le cas du WOS0I et du E
WOS08BI) placé dans un récipient stérla, transparent et non fluorescent

2 Fermer le récipiant et agiter.
3. Incuber 3 35°C = 0,5°C pendant les 24 heures qui suivent
4. Interpréter les résultats en se référant au tableau d'interprétation des résultats ci-dessous ~

(Quanti-Tray* Procédure de numération (WP0201 et WP200I uniquement)

1.Ajouter le contenu d'un sachet dans un prélévement de 100 mi d'sau placé dans un récipient sterile.

2 Fermer le récipient et agiter jusqu'a dissolution.

3. Nerser le melange prélevement/ieactf dans un Quanti-Tray ou un Quanti-Tray/2000 et fermer hermetiquement
dans un dispositif hermétique Quant-Tray IDEXX.

4.Placer le plataau hermétiquement fermé dans un incubateur a 35°C = 0,5°C pendant 24 heures.

5. Interpréter les résultats en se référant au tableau d'interprétation des résultats ci-dessous, Compter le nombre de puits positifs
et se référer au tableau MPN fourni avec les plateaux pour obtenir le Chiffre le plus probable (MPN).

Interprétation des Résultals

Aspect Résuital
T —— :aépmmpwrksm\Wmﬁ i
Aussi jaune ou plus jaung que b .

il Posit pour es colformes totaux
o e el oesonce e | g

SupesieEs 2y comparateur®

= Evaluer la fluorescence avec une ampoule UV d B watts et 365 nm placée & 13 cm du prelevement dans I'obscurité. Orienter
la lumigre vers le prélevement, dans la direction opposée a celle des yeuw de I'opérateur.

= Les rasultats de Colilert doivent étre lus entre 24 &t 28 heures. En outre, les résuitats positifs pour les coliformes totawe st £
calf natés avant 24 heures, dz méme que les résultats negatifs notés aprés 28 heures sont egalement valides.

Remarques Concernant la Procédure

= Cette nofice peut différer des réglementations en vigueur dans votre pays. Pour tout test de conformits, suivre les pracédures
réglemantaires approprisss.

« Collert peut &re effectus en format de tubes multiples. Utiliser des méthodes standards et les tableaux MPN pour le contréle
des eaux et eaux usées** afin de déterminer les Chiffres les Plus Probables (MPH).

= 5i un prélévement d'eau présente une couleur de fond, comparer le prélevement inoculé avec Colilert a un contréle neutrs du
méme prelevement d'eau.

* 5i les prélevements sont dilues, muftiplier la valeur MPN par le facteur de dilution pour obtenir le resultat quantitatif correct.

« Utiliser uniquement da 'eau stérile, non tamponnaa et sans axydant pour les dilutions.

+ Collert est avant tout un test pour eau. Les caractéristiques de performance de Colilert ne s'appliquent pas aux prélévements
atérés par tout enrichissement préalable ou toute concentration.

 Avec les prélévements présantant un excédent de chlors, il paut se produire une rapide lueur blaudtre lors de Fajout de Colilert.
Sitel est le cas, le prélevement n'est pas valide et il faut cesser le fest

= Utiiser systématiquement des techniques aseptiques dans 'emploi de Colilart. Metire au rebut conformément aux Bonnes
pratiques de laboratoire,

Procédures de contrdle de gualité
Il st recommandé d'adopter la procedurs de contréle de qualité suivante paur chaque lot de Colilert -
1. Inoculer 3 récipients stenles remplis de 100 ml d'eau sterile comme suit
A. un avec Quanti-Cuft™ *** E coli ou une boucle siénle C'ATCC**** 25922 ou 11775 (E. coli)
B. un avec Klebsiafa preumoniae Quanti-Cult ou une boucle stérile d'ATCC 31488 (coliformes totaux)
C. unavec Pseudomonas aeruginosa Duanti-Cult ou une boucle sténle d'ATCC 10145 ou 27853 {non coliforme)
2. Suivre la procédure P/A ou la procédure de numération Quanti-Tray ci-dessus.
3. Les résultats doivent comespondre aux resultats du tableau d'interprétation ci-dessus.

1o WP g Tray 7 WATE o0 Quar T/ 2000 Comparteur 17 WOTAG
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Introduzione

Coffert rileva simultaneamente i coliformi totali e [£. coff nellacqua. Si basa su una tecnologia di substrato definito (Defined
Substrate Technology) brevettata IDEXX® (DST®). Quando i coiformi totali metabolizzano indicatore di nutrienti del Calilert,
ONPG, il campiane diventa giallo. Cuanda I'E. coli metabolizza Findicatare di nutrienti del Colilert, MUG, il campione diventa
fluorescente. | Collert & in grado di rlevare simultaneamente questi batteri in concentrazioni di 1 cfu/100 mi entro 24 ore anche
& 50n0 presenti addirittura 2 milioni di batten sterotrofici per 100 mi.

Contenuta
WP020I cantiene 20 pacchetti Snap per campioni da 100 ml
WP200I cantiena 200 pacchetti Snap par campioni da 100 ml
W50l contiena 20 pacchetti Snap per campioni da 50 mi P
W050BI cantiene 200 pacchetti Snap per campioni da 50 ml

Conservazione
Conservare a 2*-30°C lontano dalla luce.

Procedura Relativa a Presenza/Assenza (P/A)

1. Unire il contenuto di un pacchetto ad un campione da 100 mi {50 ml per W050 & WO0508)
inun a provetta sterile, trasparents & non fluarescents.

2. Incappucciare la provetta ed agitarla.

3. Incubare a 35°C = 0,5°C per 24 ore.

4, Legaere | risultafi secondo |a tabella di Interpretazions del risutati qui sotto.

Procedura di Enumerazione Quanti-Tray® (solo WP0201 e WP2001)

1. Unira il contenuto di un pacchetto ad un campione di acqua da 100 miin una provetta sterile.

2. Chiudere la provetia & agitarla fino a dissofuzions.

3. Versare |a miscela campione/reagente in un vassoietto Quanti-Tray o Quanti-Tray/2000 & sigilario
in un Sigillatore: Quanti-Tray IDEXX

4, Mettere il vassoietio sigillato in un'incubatrice a 35°C = 0,5°C per 24 ore.

5. Leggere i risultati secondo la tabella di Interpretazione dei risultati qui sotto. Contare il numera di pozzetti
‘pasttivi e consultare la tabella MPN fomita insieme ai vassoietti per attenere il numera piu probabils.

%@

Interpretazione dei tati
Aspetto Risulata
Mena giallo ispetto al calore i Negativo per cafiformi wtal
confronto® edE col
Gdouq_unieuwi‘mun:uamal Posiivo s ol oz
‘colore di confromz’
Gialho ¢ fuorescenza ugual o il intensi Positva per . cof

fispeno al colore di confromo®

» Indviduare la flugrescenza con una luce a ragg: uftraviolett da 6 watt, 365 nm, entro circa 13 cm dal campione, in ambiente
buio. Dirigere |a luce versa il campione, in direzione opposta ai propr occhi.

« [risultati del Colilert sono definitivi a 24-28 ore. Inoltre, i risultati positivi sia per i coliformi totali che per [E. colf
osservati prima di 24 ore ed i risultati negativi osservati dopo 28 ore sono anch'essi validi

Note Sulla Procedura

» (Questo inserto informativo potrebbe non riflettere le normative locall, Per i test sulla conformita, assicurarsi di seguire le
procedure normaive comspondenti.

= |l Colilert s1 pua eseguire in qualsiasi formato a provetta muttipla. | metodi standard per Fesame delle tabelle MPN dell'acqua e
delle acque di scarico** vanno usati per otienere  Numeri Pii Prababili (MPN).

+ Se un campione di acqua dovessa presentare della colorazione di sfondo, confrontare il campione Colilert inaculato con
controllo vuoto dello stesso campione di acqua.

= Seil prodotto viene diluito, moltiplicare il valore MPN per il fattore di diluiziane per ofteners la quantita giusta.

« Parle diluizioni usare solo acqua sterle, non tamponata, priva di ossidanti.

« || Colilert & un test primario per 'acqua. Le caratteristiche di prestazione del Colilert non sono applicabili a campioni afterati da
qualsiasi pre-amicchimento o da concentrazione.

* In campioni con cloro eccessivo, quando si aggiunge il Colilert si potrebbe vedere un lampo azzurro. In questo caso,
considerare il campione non valido e interrompere 'analisi.

+ Quando si usa il Colilert va sempre saguita la tecnica asettica. Fliminare seconda ks buang pratiche di laboratorio.

Procedure di Controllo della Qualita
Si raccomanda la seguente procedura di controllo della qualita per ogni lotio di Collert:
1. Inoculara con quanto seque 3 provetts sterli contenanti 100 ml di acqua sterile:
A. una con Quanti-Cult™** E. cofi 0 un'ansa sterile di ATGC**** 250822 o 11775 (E. coli)
B. una con Quanti-Cult Klebsieka preumoniae o un'ansa sterile di ATCC 31488 (coliformi totali)
C. una con Quant-Cuft Pseudomanas aeruginosa o un'ansa sterile di ATCC 10145 o 27853 (nan-coliforme)
2 Seguwre la nmced.uva P/A 0la procedura di enumerazione Quanti-Tray descritte sopra.
3. I a quelli della tabella di dei risultati indicata sopra.
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Einfiihrung

Colilert ist zum gleichzsitigen Nachweis von Gesamteoliformen und £. colf im Wasser bestimmt. Es basiert auf der patentier-

ten Defined Substrate Technology™ (DST*) von IDEXX. Wenn die Gesamtcoliformen den Nahrstoff-Indikator ONPG von Colifert

metabolisieren, verfarbt sich die the gelb. Wenn E. caii den Nahrstoff-Indikator MUG von Cofilert metabolisieren, fluoresziert die

Probe. Colilert kann diese Bakterien glewchzemg im Bevelch von 1 CFU/100 ml innerhalb von 24 Stunden nachweisen, selbst wean

2 Mig. h he Bakterien pro 100 mé

Inhalt
WP0201 entht 20 Snap Packs fir 100 mi Proben
WP200! enthalt 200 Snap Packs fir 100 ml Proben
WO50I enthalt 20 Snap Packs fiir 50 ml Proben
W050BI enthat 200 Snap Packs fir 50 mi Proben

Lagerung
Bei 2°-30°C und nicht im Licht lagem.
Presence/Absence (P/A) Tes!
1. Den Inhalt einer Packung zu einer 100 ml Probe (50 mi fiir OS0! und WOS0BI) in einem sterilen,
transparanten, nicht fluoresziersnden Gef3A hinzugeben. a

2. Das Gefaf verschlieBen und schiltteln.
3. Fir den verbleibenden Qﬁrsmnderrlemamn bei 35°C = 0.5°C inkubieren.
Tabelle ablesen.

4. Die Ergebnisse gemah der

Quanti-Tray® Auszahl-Methode (nur WP0201 und WP2001)

1. Den Inhalt einer Packung zu einer 100 ml Wasserprobe in einem sterilen GefaR hinzugeben.

2. Das Gefal verschiieBen und so lange schitteln, bis der Inhalt aufgelast ist

3. Die aus Probe und Reagenz bestehende Mischung in ein Quanti-Tray oder Quanti-Tray/2000 gieBen und in
einem |DEXX Quanti-Tray Sealer fest verschiisBen

4. Das verschlossens Tray 24 Stunden in &inen Inkubator im Temperaturbersich von 35°C + 0,5°C stellen.

5. Die Ergebnisse anhand der nachstehenden Ergebnisauswerts Tabelle ablesen. Die Anzahl der positiven
Vertiefungen zahlen und die wahrscheinfichste Zah! (MPN; Most Probable Number) anhand der MPH-Tabelle,
die den Trays beiliegt, ermitteln.

Ergebnisauswertung
Aussehen der Probe Mogliche Ergebnisse
. s Negatv for
Gomparator E£oof
Gleiche oder starkere Gelbtarbung als. .
o i Posi fr Gesameoifome
Gebiartung und Auoreszen: geich oder
starer als e des Comparators * Py E ool

+ Priffung auf Fluoreszenz mit einer 6-Watt, 365 nm UV-Lampe aus sinem Abstand von 13 em in einer dunklen Umgebung. Dabei
die Lampe nur auf dis Probe, nicht auf die Augen, richten

« Colilert Ergebnisse sind nach 24-28 Stunden definitiv. AuBerdem sind positive Ergebnisse fiir Gesamtealiforme und E. coli, die
vor Ablauf von 24 Stundan beobachtet werdan, und negative Ergebnisse, dis nach 28 Stunden baohachtet warden, giiltig.

Verfahrenshinwsise

« Diese Packungsbeilags gibt méglicherweise nicht Ihre drtlichen Vorschriften wieder. Bei den Qualitatstests sind die
anwendharen aufsichtshehdrdfichen Verfahren zu befolgen.

« Das Colllert Verfahren kann in jedem Multiple-Tube-Format durchgefiihrt werden. Zur Ermittung der MPNs (wahrscheinfichste
Iahlen) sollten MPN-Tabellen fir Standardverfahren zur Untersuchung von Wasser und Abwasser** verwendet werden.

+ Wenn eing Wasserprobe etwas Hinterprundfarbe aufweist, ist die inokulierte Colilert Probe mit einer Kontrollprobe dersefben
Wasserprobe zu vergleichen.

+ Bei Probenverdiinnungzn den MPN-Wert mit dem Verdinnungsfakior multiplizieren, um das korrekte quantitative Ergebnis zu
arhalten.

« Nur sterles, nicht gepuffertes, keine Oxidantien emthaitendes Wasser zur Verdiinnung verwenden,

« Colilert ist ein pimérer Wassertast. Die Leistungsmerkmala von Gollert gelten nicht fiir Proben, die durch Voranreicherung oder
Konzentration modifiziert wurden.

* In Proben mit ibermaBigem Chlorgehat wird bei der Zugabe von Colilert u.U. ein blaues Aufleuchten beobachtet. In diesem Fall
ist die Probe als ungittig zu betrachten und der Test abzubrechen.

* Bei der Verwendung von Calilert ist ein aseptisches Vorgehen vorgeschrisben. Entsorgung gema8 Standard-Laborprakiiken.

Qualitatskontroliverfahran
Das folgende Oualtatskontrolivertahren wird fiir jedes Colilert Los empfahlen:
1. Drei sterile, mit 100 ml sterilem Wasser gefiilits GeféBe folgendermaBen inokulieren:
. ein Gefal mit Duant-Cut™** £ colfoder sere thansch\eﬁe mit ATCG**** 25922 oder 11775 (E ool
B, ein Gefal mit Quant-Cuft Kiebsiel ‘oder eine sterile P ife mit ATCC 31488
C. ein Gefalt mit Quanti-Cuft Pseudomanas aeruginosa oder eine sterile Probenschleife mit ATCC 10145 oder 27853
{Nichtcoliform)
2. Das oben beschrisbene P/A-Verfahren oder das Quant-Tray Auszahlverfahren befolgen.
3. Die Ergebnisse solften mit dar Ergebnisauswerte-Tabelle oben thersinstimmen.
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Appendix B. Quanti-Tray/2000 Instruction Manual

IDEXX Quanti-Tray /2000

Insert and Most Probable Number (MPN) Table
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Quanti-Tray Certificate of Sterility
This certifies that the enclosed Quanti-Trays have
been sterilized with ethylene oxide.
For further information or documentation, contact
IDEXX Laboratories, Inc.
North/South America: 1-207-556-4496/1-800-321-0207
Europe: 00800 4339 9111
UK: +44 (0) 1638 676800
China: +86-21-61279528
Japan: +81 422 71 5921
Australia: 1800 655 978
N S
Validated for use with IDEXX products only. Failure to use only IDEXX authorized
products with this product will void any IDEXX warranty. IDEXX does not support any claims
made by other manufacturers regarding product compatibility, performance or outcome. l"ll-w=
IDEXX Laboratories, Inc.
“Quarti Tray and Defined Substrats Technology ere trademarks or registered trademarks of One IDEXX Drive
IDEXX Laboratonies, Inc. o its affistes in the United States andfor other countriss. Coverad Westbrook, Maine 04092 USA
by U5 Patert Nos. 5,518 BI2; 5 £20,B05; andjor 5 753,456, Other patants panding.
06-02320-41 www.idexx.com/water
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IDEXX Quanti-Tray /2000

English Version

Introduction

IDEXX Quanti-Tray/2000 is designed to give quantitated bacterial counts of 100 mL samples using IDEXX Defined Substrate
Technology® reagent products. Add the reagent/sample mixture to a Quanti-Tray/2000, seal it in a Quanti-Tray Sealer and incubate
per the reagent instructions. Count the number of positive large and small wells and use the Most Probable Number (MPN) Table
attached to detarmine the MPN.

Contents
This package contains sterile Quanti-Tray/2000s.

User Instructions

1. Use one hand to hold a Quanti- 2. Squeeze the upper part of the Quanti- 3. Gently pull foil tab to separate the
Tray upright with the well side Tray so that the Quanti-Tray bends foil from the tray. Avoid touching the
facing the palm. toward the palm. inside of the foil or tray.

4. Pour the reagent/sample mixture 5. Place the sample-filled Quanti-Tray 6. Seal according to the Quanti-Tray
directly into the Quanti-Tray, avoiding onto the Quanti-Tray/2000 rubber Sealer instructions.
contact with the foil tab. Tap the small insert of the Quanti-Tray Sealer with i
wells 2-3 times to release any air the well side (plastic) of the Quanti- z :2:;531’5;:(:0 rding 1o reagent
bubbles. Allow foam to settle. Tray facing down. g

B. Count large and small positive wells
and refer to the Quanti-Tray/2000 MPN
table to find the MPN.!

9. Dispose of media in accordance with
good laboratory practices.

For Technical Support
U.S./Canada 1-800-321-0207 or 1-207-556-4496
www.ldexx.com/water

T
M

! Downdoad IDEXK's MPN tor softwars § tomated Cusnti-Tr It= &t e f rarat
! QEneraine = e for automated Quanti-Tray results Bt www.ide: com/mpngensrstor BEX e

“Quanti-Tray and Defined Substrate Technology are trademarks or regestered trademarks of IDEXX Laboratones, Inc. or its affiistes in One I0EXX Drive
the United States andfor other countries. Covered by ULS. Patent Numbers 5 51B,803; 5 620,805; and 5,753 456, Cther patents pending. ‘Westbrook, Masne 04002 LISA
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IDEXX Quanti-Tray' /2000 MPN Table

# Large # Small Wells Positive
Wells
Positive (1] 1 2 3 a4 5 1] T -] L] 10 1 i2 13 14 18 16 17 18 18 20 g 22 23 24

1] <1 10 20 3.0 4.0 5.0 60 7.0 B.O a0 0.0 Ho 120 130 1441 154 164 171 184 184 0.2 M2 222 2313 243
1 10 20 30 4.0 5.0 B.0 74 a1 8.1 101 114 124 i3z 142 152 i6.2 173 183 193 204 214 224 235 245 258
2 20 a0 41 b1 B.1 k| B4 92 i0.2 112 122 133 143 154 16.4 i74 185 185 206 b i 27 7,7 248 258 269
3 34 41 51 6.1 T2 B2 a2 103 1.3 124 134 145 155 16.5 176 iBE& 19.7 208 Ha 2239 239 250 261 7A 252
4 41 52 62 72 B3 8.3 104 114 125 135 148 1586 16.7 i7.8 8.8 189 210 220 231 242 253 263 274 285 236
& 62 B3 73 8.4 94 105 115 128 137 147 158 169 179 19.0 201 M2 202 233 244 255 268 2T 288 209 HO
6 63 T4 BAa 9.5 10.8 1.6 127 138 149 16.0 170 181 19.2 203 M4 225 238 247 %58 269 280 291 302 3113 324
T 75 BS 9.6 107 11.8 128 138 150 16.4 17.2 183 194 205 MEe 27T 298 249 260 274 283 294 305 e 328 339
a a6 87 iDa 1149 13.0 141 152 163 174 185 198 207 MHa 229 241 52 263 74 e 27 308 320 331 3413 354
a 98 10.9 i2.0 131 14.2 153 164 178 8.7 19.8 209 20 232 243 264 2686 oy 288 300 312 323 335 348 358 7o
10 110 121 3.2 14.4 155 16.6 17.7 189 200 211 223 234 246 257 269 28.0 202 30.3 s 327 338 35.0 362 ar4 386
11 122 134 145 156 16.8 17.9 194 202 21.4 225 27 248 26.0 a2 283 285 307 38 330 342 354 366 378 30.0 40.2
12 135 146 i5a 169 184 183 204 ME 228 239 261 263 275 2BE 208 3.0 322 334 348 358 ar.o 382 395 40.7 .9
13 148 16.0 174 183 18.5 208 28 230 242 254 266 278 200 302 14 328 338 350 362 s 387 389 412 424 436
14 16.1 173 iB5 19.7 209 231 2313 245 a57 269 281 293 305 My 330 342 354 367 379 301 40.4 416 429 442 45.4
15 175 18.7 1889 HA 223 235 247 269 ar2 2B.4 296 303 321 333 348 358 ari 384 396 40.9 422 43 4 447 46.0 47.3
16 189 201 2.3 226 238 250 262 275 287 30.0 |z 325 337 350 863 75 388 401 414 427 440 4513 466 479 432
i7 203 2B 228 241 253 266 g 9.1 303 316 329 344 354 3BT 380 a3 406 418 432 445 459 472 485 408 51.2
18 8 231 24.3 256 26.9 284 204 07 320 33 346 355 araz 385 398 414 424 438 451 46.5 478 432 505 5189 532
18 233 248 259 ara 285 288 A 324 3T 350 3813 376 30.0 40.3 416 43.0 443 a57 474 48.4 49.8 5182 526 540 554
20 249 262 Ly 28.8 304 315 328 34.1 354 36.8 381 395 408 422 436 449 46.3 ar7 491 50.5 518 533 54T BBA 578
21 265 278 202 305 ais 332 345 3548 373 386 4000 414 42.8 449 455 46.9 484 458 512 5286 541 555 bE9 584 5.9
22 282 285 309 323 336 35.0 364 arT 384 405 418 433 448 462 476 48.0 505 518 534 548 56.3 578 5593 60A 62.3
23 239 313 327 341 355 3648 3813 97 414 425 4389 454 468 483 497 512 527 542 556 574 58.6 602 61T 632 BAT
24 e 3 i 334 345 359 373 388 402 a7 431 448 46.0 475 40.0 505 520 B35 550 565 5810 595 611 B2 B 642 6548 E7.3
25 338 350 364 3ra 303 40.8 422 437 452 467 482 497 B1.2 527 5413 568 573 589 B0S 620 636 B5.2 BEB BBA 0.0
26 355 369 384 399 41.4 428 4413 4589 474 489 504 520 B35 551 BET 582 5088 &1d B30 B4.T 66.3 678 BIE Ti2 29
a7 ar4 389 40.4 420 43.5 45.0 465 48.1 406 512 528 544 B6.0 576 552 608 624 641 B5.7 674 691 7.8 T25 T42 5.9
28 285 41.0 426 441 45.7 473 488 50.4 520 536 1% 569 =1 4 602 618 B35 652 669 686 703 T2.0 TaT 765 TTa .0
20 a7 432 44.8 d6.4 48.0 488 512 528 545 561 578 5895 61.2 629 646 663 8.0 E38 15 733 754 7689 BT BOS B24
30 439 455 471 487 50.4 52.0 587 56.4 574 5Ba B0.5 622 B4.0 BT 675 B3 "o 728 TAT T6.5 783 Bo2 B24 B4 D BS.9
3 462 479 495 512 529 548 563 58.1 588 616 63.3 B5.1 B6.93 BB.7 705 724 T42 T6A T8O 0.9 81.8 B3T BET BT 8B B3.6
3z 487 504 521 538 EG5E 5743 591 609 B2.7 645 B6.3 682 700 7.9 738 757 FEE:] 785 85 B3E 854 875 B9.S 815 3.6
13 12 B30 548 B6.5 583 602 620 63.8 B5.T 67.6 68.5 714 733 5.2 Fra 8.2 B2 B32 B5.2 BF.3 8a.3 o4 836 857 ar.8e
34 539 BE.7 57.6 594 61.3 831 650 B7.0 (=1 ) T0.8 728 748 T6.8 788 808 B2.9 B850 BT A B892 014 935 5T a7 9 100.2 102.4
35 GEB EB.E 605 624 B4.4 66.3 683 703 723 743 763 784 BO S B2E 84T BED 891 813 935 5.7 98.0 1003 102.6 1060 107.3
36 588 B17 6837 B5.7 B7.7 6.7 T 7aB 758 TB.O 801 823 B45 BET B39 "2 35 858 281 100.5 1028 1063 1077 1102 1127
ar 629 B5.0 67.0 691 T2 733 To4 7re 0.8 B2.0 842 865 BaA A 93.4 858 a2 1006 1094 1066 1081 1107 1133 1159 118.68
38 663 EBB.A T0.6 72T T4.9 T7TA To.4 816 B39 BE.2 886 Ho e3.4 as8 983 100.8 103.4 10589 1086 112 113.9 116.6 1194 1202 125.0
700 T22 744 TET TH.a 8143 836 86.0 BB.A4 0.9 93.4 959 ‘ea.4 1M.0 109.6 106.3 109.00 1118 1146 1174 120.3 1232 1261 1202 1322

738 T6.2 785 809 B33 BET 82 a0.8 B33 259 98.5 iH2 109.9 1067 1095 1124 1153 1182 12 1243 127.4 1306 1337 137.0 140.3

M T80 BO.S 83.0 855 BB.O 0.6 233 958 887 101.4 1043 1074 11000 113.0 1160 118.1 1222 1254 128.7 132.0 135.4 138.8 1423 1459 1495
42 828 B5.2 ara 80.5 @32 S6.0 8.8 1H.7 104.6 107.6 1106 1137 116.9 1204 123.4 1267 1304 13386 1372 1408 1445 148.3 1522 156.1 160.2
43 a7e 804 aa2 96.0 89.0 1018 1050 10a.1 1112 114.5 1178 1214 1246 1281 1917 1364 1394 1430 1470 154.0 1652 150.4 163.8 i6a.2 1728
44 831 6.1 901 1022 105.4 10B8.6 11189 1163 1187 1223 12689 1296 133.4 137.4 141.4 1455 149.7 1541 1585 16314 1679 72T 1777 iB29 1882
45 993 1025 1058 1092 1126 1162 119.8 1236 1274 131.4 135.4 1396 143.9 1483 1529 157.6 162.4 1674 1726 17B.0 1835 1892 1851 212 207.5
46 1063 109.8 1134 1172 1.0 125.0 1201 1333 1376 14214 146.7 1615 166.5 161.6 167.0 1725 1782 1842 1904 106.8 2035 2056 278 2254 2333
a7 1143 1183 1204 1266 1309 135.4 1401 1450 1500 1563 160.7 166.4 1723 1785 1850 1818 198.9 2064 Ha2 290 4 231.0 24000 2495 2505 270.0
48 1239 128.4 1331 1379 143.0 148.3 15389 1597 165.8 122 1788 1860 1835 2014 2098 248.7 228 2 2382 2489 2603 2723 2851 2087 3130 28 2
49 1355 1408 146.4 1623 158.5 165.0 1720 1783 187.2 1956 2046 243 204T 2359 248.1 261.3 2765 2009 07 6 3265 3448 3654 3873 4106 4352
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IDEXX Quanti-Tray’/2000 MPN Table

# Large # Small Wells Positive
Wells
Positive 25 26 27 28 29 30 31 32 a3 34 35 36 37 38 39 40 a“ 42 43 44 45 48 47 48
0 263 26.4 27.4 28.4 295 30.5 315 326 33.6 347 357 36.8 378 38.9 40.0 41.0 421 4341 442 453 46.3 47.4 48.5 49.5
1 26.6 277 287 208 30.8 319 329 34.0 35.0 36.1 3r.2 38.2 39.3 404 414 425 436 447 457 46.8 47.9 40.0 50.1 51.2
2 279 29.0 30.0 31a 322 a3.2 343 35.4 365 375 38.6 397 40.8 419 430 44.0 451 46.2 47.3 48.4 405 50.6 51.7 52.8
3 203 304 314 325 336 347 358 36.8 379 39.0 40.1 412 42.3 434 445 45.6 46.7 47.8 48.9 50.0 51.2 523 53.4 545
4 30.7 318 328 339 35.0 361 37.2 38.3 39.4 405 41.6 42.8 43.9 45.0 461 47.2 48.3 495 50.6 51.7 529 54.0 55.1 56.3
5 321 332 343 354 365 376 38.7 39.9 41.0 421 43.2 444 455 46.6 4ar7 48.9 50.0 51.2 52.3 53.5 54.6 55.8 56.9 58.1
6 335 347 358 369 38.0 39.2 403 41.4 42.6 437 448 46.0 471 48.3 494 50.6 51.7 529 54.1 552 56.4 576 58.7 58.9
7 35.0 36.2 373 384 39.6 407 419 43.0 442 453 46.5 477 48.8 50.0 51.2 523 53.5 547 556.9 571 58.3 504 60.6 61.8
8 36.6 ar7 389 40.0 41.2 423 435 447 459 47.0 48.2 494 50.6 518 53.0 541 553 56.5 57.7 59.0 60.2 614 62.6 63.8
9 381 393 405 418 428 44.0 452 46.4 478 48.8 50.0 51.2 524 536 548 56.0 57.2 58.4 50.7 60.9 B82.1 834 648 65.8
10 39.7 409 421 433 445 457 469 48.1 49.3 50.8 51.8 53.0 54.2 565 56.7 57.9 59.2 60.4 B61.7 62.9 B64.2 654 B66.7 67.9
11 414 426 438 450 46.3 475 487 499 51.2 524 53.7 549 56.1 57.4 58.6 59.9 61.2 62.4 63.7 65.0 66.3 675 68.8 701
12 431 443 456 468 481 493 50.6 51.8 53.1 543 55.6 56.8 581 504 60.7 62.0 63.2 645 65.8 67.1 68.4 69.7 71.0 72.4
13 449 461 474 486 49.9 512 525 53.7 55.0 56.3 576 58.9 60.2 B1.5 62.8 841 B5.4 66.7 68.0 69.3 70.7 720 733 747
14 48.7 48.0 493 50.5 51.8 53.1 544 5.7 57.0 58.3 58.6 60.9 62.3 B3.6 849 66.3 B7.8 €8.9 70.3 7186 73.0 744 7.7 771
15 48.6 499 512 525 53.8 5b6.1 56.4 57.8 59.1 B60.4 61.8 63.1 845 65.8 67.2 68.5 69.9 713 728 740 75.4 768.8 78.2 79.6
16 50.5 518 53.2 545 55.8 57.2 58.5 50.9 61.2 62.6 64.0 65.3 66.7 68.1 69.5 709 723 737 75.1 765 77.9 793 80.8 2.2
17 525 539 552 56.6 58.0 59.3 60.7 62.1 63.5 64.9 66.3 67.7 69.1 705 719 733 748 76.2 776 791 80.5 82.0 835 849
18 548 56.0 57.4 58.8 60.2 B1.8 63.0 B64.4 65.8 67.2 68.6 701 71.5 73.0 744 759 773 78.8 80.3 81.8 83.3 84.8 86.3 87.8
19 56.8 58.2 59.6 81.0 62.4 839 653 66.8 68.2 89.7 711 728 741 755 7o 785 80.0 815 83.1 846 86.1 87.6 80.2 90.7
20 50.0 60.4 619 833 64.8 B86.3 67.7 69.2 70.7 722 737 752 76.7 782 798 81.3 82.8 844 85.9 87.5 801 90.7 922 93.8
21 61.3 62.8 643 65.8 67.3 68.8 703 71.8 733 749 76.4 778 795 811 826 84.2 85.8 87.4 89.0 90.6 922 938 954 971
22 63.8 653 66.8 68.3 69.8 7.4 729 745 76.1 7786 792 80.8 82.4 84.0 856 8r.2 88.9 90.5 921 93.8 955 871 98.8 1005
23 66.3 67.8 69.4 710 725 741 757 773 789 80.5 822 83.8 85.4 871 88.7 90.4 a21 938 95.5 97.2 98.9 1006 102.4 1041
24 68.9 705 721 737 75.3 77.0 7886 80.3 81.9 838 852 86.9 B88.6 20.3 920 93.8 955 97.2 99.0 100.7 1025 1043 1081 107.9
25 n7 733 75.0 7686 78.3 80.0 81.7 83.3 85.1 86.8 88.5 90.2 92.0 93.7 955 973 291 100.9 102.7 1045 108.3 108.2 110.0 1119
26 748 76.3 78.0 797 81.4 831 848 86.6 88.4 90.1 91.9 a7 955 97.3 992 101.0 102.9 1047 106.6 108.5 1104 1123 1142 116.2
27 776 794 811 829 84.6 86.4 88.2 90.0 91.9 a3.7 955 97.4 99.3 101.2 1031 105.0 106.9 108.8 110.8 1127 114.7 116.7 118.7 1207
28 80.8 8286 B4.4 86.3 881 89.9 91.8 93.7 95.6 a7.5 99.4 101.3 103.3 105.2 107.2 109.2 i11.2 113.2 115.2 117.3 119.3 121.4 1235 1256
29 B4.2 86.1 879 89.8 91.7 e3.7 956 g7.5 99.5 1015 103.5 105.5 107.5 109.5 1116 113.7 118.7 1178 120.0 1221 124.2 1264 128.6 130.8
30 87.8 89.7 91.7 93.6 95.6 97.6 99.6 101.6 103.7 105.7 107.8 109.9 112.0 114.2 116.3 1185 120.6 122.8 1251 127.3 1295 131.8 1341 136.4
31 91.6 936 95.6 a7 Q9.7 101.8 103.9 106.0 108.2 1103 1125 1147 116.9 1194 1214 123.6 125.9 128.2 130.5 1329 135.3 137.7 1401 1425
32 95.7 978 99.9 102.0 104.2 106.3 108.5 110.7 113.0 1152 1175 119.8 1221 1245 126.8 129.2 131.8 1340 136.5 139.0 1415 1440 146.6 1491
33 100.0 1022 104.4 106.6 108.9 111.2 1135 115.8 118.2 1205 1229 1254 127.8 1303 1328 135.3 137.8 1404 143.0 1458 148.3 1509 153.7 156.4
34 104.7 107.0 109.3 1137 114.0 116.4 118.9 1213 123.8 126.3 128.8 1314 134.0 136.6 130.2 141.9 144.6 147.4 150.1 1529 185.7 158.6 161.5 164.4
35 100.7 112.2 114.6 1171 119.6 122.2 124.7 127.3 129.9 1326 135.3 138.0 140.8 143.6 146.4 149.2 15241 155.0 158.0 161.0 164.0 1671 170.2 173.3
36 116.2 117.8 120.4 123.0 125.7 128.4 1314 133.9 136.7 1395 1424 1453 148.3 151.3 1543 157.3 160.5 163.6 166.8 170.0 1733 176.6 1799 183.3
37 121.3 1240 126.8 1206 132.4 1353 138.2 141.2 1442 147.3 150.3 1535 156.7 158.9 1631 166.5 169.8 1732 176.7 180.2 183.7 187.3 191.0 1947
38 127.9 130.8 133.8 136.8 139.9 143.0 146.2 149.4 152.6 1558 159.2 162.6 166.1 169.6 173.2 176.8 1680.4 184.2 188.0 191.8 195.7 199.7 203.7 207.7
39 1363 1385 1417 145.0 148.3 161.7 155.1 158.6 1621 165.7 169.4 1734 176.9 180.7 184.7 188.7 192.7 196.8 201.0 205.3 209.6 214.0 2185 223.0
40 143.7 1474 150.6 1542 157.8 161.5 165.3 169.1 173.0 177.0 1814 185.2 189.4 193.7 198.1 202.5 20741 211.7 216.4 2214 226.0 231.0 236.0 2414
a 153.2 157.0 160.9 164.8 168.9 173.0 177.2 181.5 185.8 190.3 194.8 1995 204.2 20041 214.0 2194 224.2 2294 234.8 240.2 2458 2515 257.2 2631
a2 164.3 168.6 172.9 1773 181.9 186.5 191.3 196.1 2011 206.2 211.4 216.7 2222 2277 2334 2302 2452 2513 257.5 263.8 270.3 276.9 283.6 200.5
43 177.5 182.3 187.3 192.4 197.6 202.9 208.4 214.0 219.8 225.8 231.8 23841 2445 251.0 257.7 264.6 271.7 278.9 286.3 203.8 301.5 3094 317.4 325.7
a4 193.6 1993 2051 211.0 217.2 223.5 230.0 236.7 243.6 250.8 258.1 265.6 273.3 281.2 269.4 297.6 306.3 31541 32441 3333 3428 3524 362.3 arz2.4
45 2144 2209 227.9 235.2 242.7 250.4 258.4 266.7 275.3 2841 203.3 302.6 3123 3223 3325 343.0 353.8 364.9 376.2 a87.9 399.8 412.0 4245 437.4
46 2415 250.0 2589 268.2 2778 287.8 208.1 308.8 319.9 331.4 3433 3565 368.1 3811 3945 408.3 4225 4371 452.0 467.4 4833 4996 516.3 5335
a7 280.9 202.4 3044 3169 330.0 3436 357.8 3725 387.7 403.4 419.8 436.6 454.1 4721 4907 500.9 5208 550.4 5717 503.8 616.7 640.5 665.3 691.0
48 3441 360.9 3784 396.8 416.0 436.0 456.9 478.6 501.2 524.7 540.3 574.8 601.5 620.4 658.6 689.3 7215 755.6 791.5 8297 870.4 9139 960.6 1011.2
49 461.1 488.4 517.2 547.5 579.4 613.1 648.8 686.7 727.0 770.1 B16.4 B866.4 920.8 9804 10462 11199 12033 12897 14136 15531 17328 19863 24196
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Appendix C. Laboratory Bench Sheet

Month Year Page of TOTAL COLIFORM E. coli
24 Hrs Calculated 24 Hrs Calculated
Sample Number Collector Analyst Volume/ Date/Time Number Number per Number Number per
and Date Time/Initials | Time/Initials Sample ID/Sample Source Dilution | Read/Initials | LC SC | per 100 mL 100 mL LC SC | per 100 mL 100 mL
Enzyme Substrate Test Method for the Detection of Total Coliforms and Escherichia coli
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Appendix D. Example QA/QC Log

IDEXX MIXING VESSELS AND SAMPLE BOTTLES STERILITY, VOLUME, FLUORESCENCE CHECK
(To Be Performed For Each New Lot)

Lab: KDOW Microbiology Laboratory Year: 2011 | Page #: 1
Sample bottles/Mixing Vessels S
Date Lot # of +25mL SS TSB* (Checg ﬁ%lass s Fluorescence Analyst
Received | Media/Supplies Manufacturer Growth No Growth graduated cylinder) Positive | Negative Initials

Note Action Taken if results are unacceptable

*SS = Single Strength, Incubate at 35°+0.5°C for 48 hours.
**Sample container volume should = 120 mL £2.5mL;
Mixing vessel volume should = 100mL + 2mL at the fill

line
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