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Relevant Aspects of Analyses 1
	
Reference 2
	
Y
	
N
	
N/A
	
Comments

	
LABORATORY FACILITIES
	

	

	

	

	


	
1.  Is the laboratory clean and free from dust accumulation (800)

	
D.3.8.a
	

	

	

	


	
2.  Does the lab prohibit plants, food and drink in the laboratory work area? (801)

	
D.3.8.a
	

	

	

	


	
3.  Are floors and  work surfaces non-absorbent and easy to clean and disinfect? (797)


	
D.3.8.a
	

	

	

	


	
4.  Are work surfaces adequately sealed? (798)


	
D.3.8.a
	

	

	

	


	
5.  Does the laboratory provide sufficient storage space? (799)

	
D.3.8.a
	

	

	

	











	
Relevant Aspects of Analyses 1
	
Reference 2
	
Y
	
N
	
N/A
	
Comments

	
EQUIPMENT AND SUPPLIES
	

	

	

	

	


	
1.  Is support equipment calibrated according to the method specified requirements? (Note: this includes conductivity meters, oxygen meters, pH meters, hygometers, and other similar measurement instruments? (819)  

                              pH meter

                         __ Balances

                         __ Conductivity meter

                              Automatic pipetors

	
D.3.8.b.5

5.5.5.2.1.b
	

	

	

	


	
Temperature Monitoring
	

	

	

	

	


	
2.  Are temperature measurement devices such as liquid-in-glass thermometers, thermocouples, and platinum resistance thermometers used in incubators, autoclaves and other equipment, of the appropriate quality needed to achieve the specification in the test method? (802)
	
D.3.8.b.1

	

	

	

	


	
3.  Are the graduations of the temperature measuring devices appropriate for  the required accuracy of measurement? (803)
	
D.3.8.b.1
	

	

	

	


	
4.  Are the devices= temperature calibration traceable to national or        international standards at least annually (i.e., NIST certified                thermometers)? (804)

	
D.3.8.b.1
	

	

	

	


	
5.  Are the temperatures of following recorded twice daily, at least four hours apart, on each day of use? (821)

__ Incubators

__Water baths

	
D.3.8.b.6.i

	

	

	

	


	
6.  Are the temperatures of the refrigerators used to store samples and medium recorded daily? (Acceptable limit for microbiology is 1 to 5C) (362)
	
5.5.5.2.1.d

	

	

	

	


	
7.  Has the stability of temperature, uniformity of temperature distribution and time required after test sample addition to re-establish equilibrium conditions in incubators and water baths been established? (820)
	
D.3.8.b.6.i
	

	

	

	


	
Sterilization
	

	

	

	

	


	
8.  Is the performance of each autoclave initially evaluated by establishing its functional properties and performance (Note: for example, heat distribution characteristics with respect to typical uses)?  (805)
	
D.3.8.b.2.i
	

	

	

	


	
9.  Do autoclaves meet specified temperature tolerances? (806)

	
D.3.8.b.2.i
	

	

	

	


	
10.  Are pressure cookers not used for sterilization of growth media? (807)

	
D.3.8.b.2.i
	

	

	

	


	
11.  Is sterilization demonstrated by:

                the use of continuous temperature recording devices
 or, 
                through the use of a maximum registering thermometer with every
                cycle? (808)
	
D.3.8.b.2.ii
	

	

	

	


	
12.  Are appropriate biological indicators used at least once each month of use to determine effective sterilization? (809)

	
D.3.8.b.2.ii

	

	

	

	


	
13.  Is temperature sensitive tape used with the contents of each autoclave run to indicate that the autoclave contents have been processed? (810)

	
D.3.8.b.2.ii
	

	

	

	


	
14.  Do records of autoclave operations include: (811)
a. ____ Date

b. ____ Contents

c. ____ Maximum temperature reached

d. ____ Pressure

e. ____ Time-in sterilization mode

f. ____ Total time run (May be recorded as time-in and time-out)

g. ____ Analysts initials    
	
D.3.8.b.2.iii
	

	

	

	


	
15.  Is autoclave maintenance performed either 

                                  internally 
OR,
                                  by service contract? (812)
	
D.3.8.b.2.iv
	

	

	

	


	
16.  Does the annual maintenance of the autoclave include a pressure check and calibration of temperature device? (813)

	
D.3.8.b.2.iv
	

	

	

	


	
17.  Are records of the maintenance maintained in equipment logs? (814)

	
D.3.8.b.2.iv
	

	

	

	


	
18.  Is the autoclave mechanical timing device checked quarterly against a stopwatch and is actual time elapsed documented? (815)

	
D.3.8.b.2.v
	

	

	

	


	
19.  Are ovens used for sterilization checked for sterilization effectiveness monthly with appropriate biological indicators? (822)

	
D.3.8.b.6.ii
	

	

	

	


	
20.  Are records maintained for each oven cycle that includes: (823)

a. ____ Date

b. ____ Cycle time

c. ____ Temperature

d. ____ Contents

e. ____ Analyst=s initials

	
D.3.8.b.6.ii
	

	

	

	


	
Sanitization
	

	

	

	

	


	
21.  Are UV instruments, used for sanitization, tested quarterly for effectiveness with an appropriate UV light meter or by plate count agar spread plates? (817)
	
D.3.8.b.4
	

	

	

	


	
22.  For UV instruments, used for sanitization, are bulbs replaced if output is less than 70% of original for light tests or if count reduction is less than 99% for a plate containing 200 to 300 organisms? (818)
	
D.3.8.b.4
	

	

	

	


	
Volumetric equipment
	

	

	

	

	


	
23.  Is volumetric equipment calibrated as follows:

   a.       	Equipment with movable parts such as automatic dispensers, dispensers/dilutes, and mechanical hand pipettes shall be verified for accuracy  quarterly?

   b.      	Equipment such as filter funnels, bottles, non-class A glassware, and other marked containers calibrated once per lot prior to first use? 

   c.      	The volume of the disposable volumetric equipment such as sample bottles, disposable pipettes, and micropipette tips checked once per lot? (816)
	
D.3.8.b.3.i-iii
	

	

	

	





	

	
Relevant Aspects of Analyses 1
	
Reference 2
	
Y
	
N
	
N/A
	
Comments

	
LABWARE
	

	

	

	

	


	
1.  Is glassware 
                          made of borosilicate or other non-corrosive material
                          free of chips and cracks, and 
                         does it have readable measurement marks? (826)
	
D.3.8.b.7.ii
	

	

	

	


	
2.  Does the laboratory have a documented procedure for washing labware, if applicable? (824)
	
D.3.8.b.7.i
	

	

	

	


	
3.  Are detergents designed for laboratory use used? (825)
	
D.3.8.b.7.i
	

	

	

	


	
4.  Does the laboratory test glassware for possible presence of residues which may inhibit or promote growth of microorganisms by :

                     performing the Inhibitory Residue Test annually
 AND
                     each time the lab changes lot of detergent or washing
                      procedures? (827)
	
D.3.8.b.7.iii
	

	

	

	


	
5.  Is each batch of washed glassware checked for alkaline or acid residue with suitable pH indicator such as bromothymol blue, with a record of the test being maintained? (828)
	
D.3.8.b.7.iv
	

	

	

	


	
6.  Is all labware sterilized properly?

__ Autoclaved for at least 15 minutes at 121C

__ Hot air oven for 2 hours at between 170-180C
	
5.5.4.1
SM9020B.4.i.2
SM9040
	

	

	

	


	
7.  Are all items sterilized by laboratory labeled with the date of sterilization?
	
5.5.4.1
	

	

	

	


	
8.  Are all lab sterilized items re-sterilized after 30 days storage?
	
5.5.4.1
	

	

	

	


	
9.  Is sterility maintained after opening packs of sterile items, i.e., pipets, culture dishes ?
	
5.5.4.1
	

	

	

	


	
10.  Is all glassware to contain fluorogenic substrate checked with UV light prior to use?
	
5.5.4.1
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Relevant Aspects of Analyses 1
	
Reference 2
	
Y
	
N
	
N/A
	
Comments

	
MEDIA and REAGENT PREPARATION
	

	

	

	

	


	
 A - General preparation considerations
	

	

	

	

	


	
1.  Does the laboratory ensure that the quality of the reagents and media used is appropriate for the test concerned? (776)
	
D.3.6
	

	

	

	


	
2.  Is culture media prepared in the laboratory from:

    ____ 	Commercially dehydrated powders?

    ____ 	Purchased ready to use? 	

            	Prepared from basic ingredients if not available commercially or when it can be demonstrated that commercial media do not provide adequate results? (777)
	
D.3.6.a
	

	

	

	


	
3.  Are media prepared by the laboratory from basic ingredients tested for performance (e.g. for selectivity, sensitivity, sterility, growth promotion, growth inhibition) prior to first use? (778)
	
D.3.6.a
	

	

	

	


	
4.  Are reagents and commercial dehydrated powders used within the shelf-life of the product and documented according to 5.5.6.4 ? (780)  Does the documentation include:

a. ____ manufacturer/vendor?

b. ____ manufacturer=s certificate of analysis (if supplied)?

c. ____ date of receipt?

d. ____ recommended storage conditions?

e. ____ expiration date?
	
D.3.6.b
	

	

	

	


	
5.  Are media, solutions and reagents prepared, used and  stored according to a documented procedure following the manufacturer=s instructions or the test method? (786)

	
D.3.6.d
	

	

	

	


	
6.  Does documentation for media prepared in the laboratory include:

a. ____ Date of preparation?

b. ____ Preparer=s initials?

c. ____ Type and amount of media prepared?

d. ____ Manufacturer and lot number?

e. ____ Final pH of the media?

f. ____ Expiration date?            (787)
	
D.3.6.d
	

	

	

	


	
7.  Does documentation for media purchased pre-prepared, ready-to-use include:
a. ____ Manufacturer?

b. ____ Lot number?

c. ____ Type and amount of media received?

d. ____ Date of receipt?

e. ____ Expiration date of the media?

f. ____ pH of the media?         (788)
	
D.3.6.d
	

	

	

	


	
8.  Is distilled water, deionized water or reverse osmosis produced water free from bactericidal and inhibitory substances used in the preparation of  media solutions and buffers? (781)

	
D.3.6.c
	

	

	

	


	
9.  Is the quality of the water monitored fpr chlorine residual, specific conductance, and heterotrophic bacteria plate count) monitored: (782)

____ On a monthly frequency (when in use)
____ When maintenance is performed on the water treatment                        system
____ At startup after a period of disuse longer than one month 

[Residual chlorine =1.0 mg/L, Conductivity  2.0mho/cm at 25C, HPC  500/mL]
	
D.3.6.c
	

	

	

	


	
10.  Is analysis for metals and the Bacteriological Water Quality Test (to determine presence of toxic agents or growth promoting substances) performed annually?(783)

            	Metals=Cd, Cr, Cu, Ni, Pb, Zn; each 0.05 mg/L, collectively  0.1 mg/L

             	Bacteriological quality ratio 0.8-3.0

An exception to performing the Bacteriological Water Quality Test shall be given to laboratories that can supply documentation to show that their water source meets the criteria, as specified by the method, for Type I or Type II reagent water. (784)

              Meets ASTM criteria for Type I or Type II

Type I		Type II
Conductivity		0.056		1.0	S/cm at 25C
Resistivity		18.0		1.0	megohm-cm at 25C
TOC			50		50	g/L
Sodium, max		1		5	g/L
Chlorides, max		1		5	g/L
Total silica, max		3		3	g/L
	
D.3.6.c.
	

	

	

	


	
11.  Do the results of these analyses meet the specifications of the required method and are records of analyses maintained for five years? (785)

	
D.3.6.c
	

	

	

	


	
B - Specific Media Preparation: Media, solutions, reagents prepared and stored according to documented procedure following the manufacturer=s instructions or test method as indicated below (D.3.6.d)
	

	

	

	

	


	
1.  Are lab prepared media stored so that:
__ Unused membrane filter broth refrigerated and used within 96 hours?
__ Membrane filter agar plates, tight-fitting covers, refrigerated and used               within 2 weeks?
__ Media in tubes and containers with loose-fitting closures refrigerated and          used within one week?
__ Broth media in tubes and containers with screw caps refrigerated and  
     used within 3 months?
__ Poured HPC agar medium in plates sealed in plastic bags, refrigerated 
     and used within 2 weeks?
__ HPC agar media stored in screw-cap flask or container, refrigerated and           used within 3 months?
	
SM 9020 B; EPA-600/8-78-017, Part IV-A, 7.9 (p. 210)
	

	

	

	


	
2.  Heterotrophic Plate Count Medium (PCA & R2A)
__ Autoclaved at 121C/15 min.
     R2A: Adjust pH to 7.2  with solid K2HPO4 or KH2PO4 before adding 
     agar
__ PCA:Final pH 7.0 + 0..2
     Sterile agar medium melted not more than once
__ Medium tempered before pouring for pour plate method
	
SM 9215 A, 6;
SM 9215 B, 3a
	

	

	

	


	
3.  Phosphate Buffer
__ Stock buffer autoclave at 121C/15 min.
__ Stock buffer final pH 7.2 + 0.2
__ Dilution rinse water prepared from stock buffer & MgCl2 solution
__ Final rinse water pH 7.2 + 0.2
	
SM 9050 B, 1a;
EPA-600/8-78-017, Part II-B, 7.1 (p. 57) 
	

	

	

	


	
4.  Peptone water 
__ 10% peptone stock solution, autoclaved or filter sterilized
__ 0.1% peptone water prepared as dilution rinse water
__ Final pH 6.8 + 0.2
	
SM 9050 B, 1b;
EPA-600/8-78-017, Part II-B, 7.2 (p. 57-58)
	

	

	

	


	
5.  Lauryl Tryptose (Lauryl Sulfate) or Lactose Broth
     Formulated so that concentration is single, double or triple strength after           sample addition as required by method
__ Autoclaved at 121C for 12-15 minutes for single strength; 12 min for              double or triple strength
__ Final pH 6.8 + 0.2
     Inverted tubes one-third to one-half covered by medium & free of air                 bubbles
	
SM 9221B, 2a; 
EPA-600/8-78-017, Part II-B, 5.3.1 (p. 45)
	

	

	

	


	
6.  Brilliant Green Lactose Bile Broth
__ Autoclaved at 121C for 12-15 minutes
__ Final pH 7.2 + 0.2
__ Inverted tubes one-third to one-half covered by medium & free of air                 bubbles
	
SM 9221 B, 2a;
EPA-600/8-78-017, Part II-B, 5.3.2 (p. 45)
	

	

	

	


	
7.  Presence-Absence Test Medium
__ Autoclaved at 121 for 12 minutes, with space allowed between bottles
__ Filter sterilized if six times strength is used
__ Final pH 6.8 + 0.2
__ Discarded if evaporation exceeds 10% of original volume
	
SM 9221 D, 1a
	

	

	

	


	
8.  EC Medium
     Autoclaved at 121C for 12-15 minutes
__ Final pH 6.9 + 0.2
__ Inverted tubes one-third to one-half covered by medium & free of air                 bubbles
	
SM 9221 E, 1a;
EPA-600/8-78-017, Part II-B, 5.3.4 (p. 46)
	

	

	

	


	
9.  Chromofluorogenic Medium (Colilert7; Colisure7; Colitag7;
    Readycult7)

     Protected from light
     Not autoclaved
	
SM 9223 B, 1;
IDEXX Lab-oratories   (Colilert7;     Colisure7;)
CPI International
 (Colitag7)
EMD Chemical
 (Readycult7)
	

	

	

	


	
10.  Fluorocult7 LMX Broth
__ 34 g dehydrated culture medium suspended in 1L purified water
__ Medium boiled to dissolve completely
__ Transfer to 250 mL bottles and autoclave at 121C for 15 minutes
__ E. coli/Coliform supplement not added to medium
	
EMD Chemical
	

	

	

	


	
11.  EC Medium + MUG
     Autoclaved at 121C for 12-15 minutes
__ Final pH 6.9 + 0.2
__ Inverted vial in test tube not used
__ Checked for absence of fluorescence prior to use (with 366-nm UV
      light)
__ Store in the dark
	
SM9222 G
	

	

	

	


	
12.  m-Endo Medium, m-Endo LES (Agar & Broth)
__ Medium brought to a boil, then removed immediately (not autoclaved)
__ Ethanol used is not denatured
__ Prepared in sterilized flask
__ Final pH 7.2 + 0.2
__ Uninoculated agar medium discarded if growth or surface sheen observed
	
SM 9222 B, 2;
EPA-600/8-78-017, Part II-B, 5.2.2 & 5.2.4 (p. 43-44)
	

	

	

	


	
13.  Nutrient Agar Medium + MUG
__ Autoclaved in 100 mL volumes at 121C for 15 minutes
__ Final MUG concentration 100g/mL
__ Final pH 6.8 + 0.2
	
SM 9222 G
	

	

	

	


	
14.  A-1 Medium
__ Autoclaved at 121 for 10 minutes
__ Final pH 6.9 + 0.1
__ Inverted tubes one-third to one-half covered by medium & free of air                 bubbles
	
SM 9221 E, 2a
	

	

	

	


	
15.  m-FC Broth or Agar
     Medium brought to boiling & removed immediately; not autoclaved
__ Final pH 7.4 + 0.2
     Rosolic acid solution added if a high background count is expected
	
SM 9222 D, 1a; EPA-600/8-78-017, Part II-B, 5.2.1 (p. 43)
	

	

	

	


	
16.  A. mTEC Agar
     Autoclaved at 121 for 15 minutes
     Final pH 7.3 + 0.2

    Urea Substrate
__ Adjust pH to 3-4 (SM 19th & 20th ed.); pH 5.0+0.2 (SM 18th ed.)
     Store between 2-8C
__ Use within 1 week

     B. modified mTEC Agar (no urea substrate needed)
     Autoclaved at 121 for 15 minutes
     Final pH 7.3 + 0.2
	
SM 9213 D, 3a1
EPA 1103.1


SM 9213 D, 3a2
EPA 1103.1



EPA 1603
	

	

	

	


	
17.  EMB Agar
__ Autoclaved at 121C for 15 minutes
__ Final pH 7.1 + 0.2

	
EPA-600/8-78-017, Part II-B, 5.3.3 (p. 46)
	

	

	

	


	
18.  MacConkey Agar
__ Autoclaved at 121C for 15 minutes
__ Final pH 7.1 + 0.2

	
SM 9221 B
	

	

	

	


	
19.  m-ColiBlue247
__ Ampules of broth inverted 2-3 times to mix before breaking
__ Unopened ampules stored refrigerated in the dark
__ Discarded before expiration date if growth is observed
__ Final pH 7.0 + 0.2
	
Hach Co.
	

	

	

	


	
20.  MI Medium
__ Commercially made, pre-sterilized medium is not autoclaved
__ Melt agar in boiling water bath, cool & pour into sterile plates
__ Dehydrated medium prepared according to manufacturer=s instructions
AND,
__ Add filter sterilized cefsulodin and pour into plates (10 mg cefsulodin in
      2 mL reagent water to 1L medium)
__ Cefsulodin not overheated
__ Final pH of agar 6.95 + 0.20
__ Final pH of broth 7.05 + 0.20
	
EPA 1604
1993 Appl Env Micro 59: 3534-3544
	

	

	

	


	
21.  Chromocult7 Coliform Agar
__ Not autoclaved or oversheated
__ Cefsulodin added to cooled solution, if excess background organisms
      expected (10 mg cefsulodin in 2 mL reagent water to 1L medium)
__ Cefsulodin not overheated
__ Final pH 6.8 + 0.2

	
EMD Chemicals
	

	

	

	


	
22.  Coliscan7
__ Commercially made, pre-sterilized medium is not autoclaved
__ Melt agar in boiling water bath, cool & pour into sterile plates
__ Dehydrated medium prepared and cefsulodin added according to
     manufacturer=s instructions
__ Cefsulodin not overheated
__ Final pH 7.00 + 0.2

	
Micrology Laboratories, LLC
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ANALYTICAL METHODOLOGY
The laboratory shall use appropriate methods and procedures for all environmental tests within its scope. (5.5.4.1)
	

	

	

	

	


	
 A - General analytical considerations
	

	

	

	

	


	
1.  Are detailed testing criteria information defined in either the laboratory=s test methods, SOPs, Quality Manual, or similar documentation? (779)
	
D.3-6.a
	

	

	

	


	
 B - Specific analytical procedures
	

	

	

	

	


	
1.  Heterotrophic Plate Count with PCA or R2A

__ PCA Medium -Pour Plate (PP); Spread Plate (SP); Membrane Filter (MF)
__ R2A Medium -Pour Plate (PP); Spread Plate (SP); Membrane Filter (MF)

__ All samples analyzed in duplicate 

Pour Plate:
__ Pipet no more than 2 mL of sample or sample dilution onto plate
     Medium tempered prior to pouring

Spread Plate:
__  Pipet 0.1 mL or 0.5 mL  of sample or sample dilution onto plate
__  Sterilized glass rods used for spreading sample on plates

Membrane Filter:
     Appropriate water sample volumes used which will yield 20-200   
    colonies per membrane filter

__ PCA: Incubated at 35.0 + 0.5C for 48 + 3 hours
     R2A : Incubated at 20 to 28C for 5 to 7 days

__ Colonies counted with a dark field colony counter, or one with equivalent           magnification & illumination and a mechanical counting device

	
SM 9215 B (PP)
SM 9215 C (SP)
SM 9215 D (MF)
	

	

	

	
 

	
2a.  Heterotrophic Bacteria Counts - Simplate - Single Sample Unit Dose

__ For single sample Unit Dose, a 10 mL test sample added to test tube
     containing dehydratedSimPlate medium and then poured onto the center
     of a plate containing 84 small wells

Alternatively,

__ 9 mL of sterile diluent added to the test tube containing dehydrated
     medium, followed by a 1 mL sample and then poured onto the center
     of a plate containing 84 small wells
__ Plate inverted and incubated at 35.0 + 0.5C for 45 - 72 hours.
__ bacterial density determined by number of wells that fluoresce under a
     365-366-nm UV light

__ MPN/mL determined with use of manufacturer=s Unit Dose MPN Table
     and value corrected for dilution if diluted.

	
IDEXX
	

	

	

	


	
2b.  Heterotrophic Bacteria Counts - Simplate - Multiple  Dose

__ 100 mL sterile diluent added to dehydrated SimPlate medium and shaken
      to dissolve
__ 1.0 mL test sample pipetted to center of a plate  followed by 9 mL of
     reconstituted medium
__ Plate gently swirled to mix and distribute the sample and medium mixture
     evenly to the 84 wells, with excess liquid being drained into absorbent
     pad on the plate
__ Plate inverted and incubated at 35.0 + 0.5C for 45 - 72 hours.

__ MPN/mL determined with use of manufacturer=s Multi-Dose MPN Table.

	
IDEXX
	

	

	

	


	
3.  Total Coliform: MTF with LTB medium (QL-Presence/Absence)3

Potable Water: 

     100 mL sample analyzed (five 20 mL, ten 10 mL tubes or one                    100mL bottle)

__If no gas is detected after 24 hours, incubate for another 24 hours.

__ All samples producing turbid culture with no gas production are                          invalidated, with another sample requested, or confirmed and invalidated
     if negative and reported if positive.

     All tubes showing gas formation in LTB are inoculated into BGB                        medium.      

__ If no gas is detected after 24 hours, incubate for another 24 hours.

__ All tubes showing gas formation in LTB are analyzed for fecal coliforms             or E. coli.

	
Potable Water: SM 9221 A/B/C
	

	

	

	


	
4.  Total Coliform: MPN with LTB medium (QN-Enumeration)

Non-Potable Water: (source drinking water)3:
__ 5 or 10 tubes of each of three dilutions (10 mL, 1 mL, 0.1 mL)

Non-Potable Water: Presumptive
     5 tubes per dilution for each sample dilution
                                                                                  
__ If no gas is detected after 24 hours, incubate for another 24 hours.
__ All samples producing turbid culture with no gas production are                          invalidated, with another sample requested or confirmed and invalidated
     if negative and reported if positive.
Confirmation
__ All tubes showing growth and gas formation in LTB are inoculated into              BGB medium. (Note: If all tubes produced gas in 2 or more sample                     dilutions, only the tubes with gas from the highest dilution need to be                  confirmed.) 
__ If no gas is detected after 24 hours, incubate for another 24 hours

Non-Potable Water: Completion
__ Completed test performed on at least 10% of confirmed positive tubes
__ Tubes showing growth and gas formation in BGB are streaked on to EMB
      (EPA) or m-Endo LES (SM) or MacConkey (SM) agar and incubated at
      35.0 + 0.5C for 24 + 2 hr
__ Colonies on EMB or m-Endo LES with green sheen, or red colonies on
     MacConkey , are inoculated into LTB and incubated as given above.
__ Bacterial density determined with use of appropriate MPN table

	
Source drinking water: SM 9221 A/B/C

Non-Potable Water: SM 9221 B; EPA-600/8-78-017, pg 114; SW 846, 9131
	

	

	

	


	
5.  Total Coliform - Presence-Absence Medium (QL-Presence/Absence)

    Potable Water 3
     100 mL sample analyzed
     Incubated 35.0 + 0.5C for 24 hours
__ If purple color indicator does not turn yellow, incubate for another 24 hr
__ All bottles with distinct yellow color and/or any amount of gas formation            are inoculated in BGB (as with LTB given above) and analyzed for fecal             coliforms or E. coli
	
SM 9221 D
	

	

	

	


	
6.  Total Coliforms:  Membrane Filtration (QL-Presence/Absence)3

Potable Water :
     100 mL   filtered on to m-Endo or m-Endo LES medium
__ Incubated at 35.0 + 0.5C for 22-24 hours 
__ Colonies examined for green sheen using 10-15X magnification and                   fluorescent light to reflect sheen
     Samples yielding plates with confluent growth or colonies too numerous             to count and no green sheen are invalidated
__ Presumptive positives (green sheen) confirmed with BGB as with MTF              and LTB (pick all colonies up to 10 or swab entire plate) 

OR,

__ May use commercial multi-test verification systems that utilize test 
      reactions for cytochrome oxidase & β-galactosidase; negative reaction for
     cytochrome oxidase and positive reaction for β-galactosidase confirms
      total coliforms

__ Presumptive positives (green sheen) analyzed for fecal coliforms (EC) or           E. coli (EC+MUG or Nutrient Agar + MUG)

	
SM 9222 A/B; 
SM 9222 G

	

	

	

	


	
7.  Total Coliforms and E. coli: Membrane Filtration (QL-Presence/Absence)3

Potable Water :
     100 mL  filtered onto:

m-ColiBlue247
__ Incubated at 35.0 + 0.5C for 24 hours
__ Red colonies indicate total coliforms
__ Blue to purple colonies indicate E. coli 

MI Medium with or without agar
__ Incubated at 35.0 + 0.5C for 24 + 2 hours
__ Fluorescent colonies under UV light indicate total coliforms
__ Blue colonies under normal light indicate E. coli

Chromocult7Coliform Agar
__ Incubated at 36.0 + 1C for 24 + 1 hours
__ Salmon to red colonies indicate total coliforms
__ Dark-blue to violet colonies indicate E. coli

Coliscan7
__ Incubated at 32-37C for 24 -28 hours
__ Pink-magenta colonies  indicate total coliforms
__ Purple-blue colonies indicate E. coli

	






Hach Co.




EPA 1604
1993 Appl Env Micro 59: 3534-3544

EMD Chemicals, Inc.



Micrology Laboratories, LLC

	

	

	

	


	
8.  Total Coliforms: Membrane Filtration (QN-Enumeration)
 Non-Potable Water:

Source Drinking Water3 
     Appropriate volumes used to yield 20-80 total
     coliform colonies per membrane 
__ Filtered on to  m-Endo or m-Endo LES medium

Other Non-Potable Water 
     Filter 3 different sample volumes so that at least
     one dilution will yield 50-200 colonies
__ Enrichment required if sample has residual chlorine
__ Filtered on to  m-Endo

Source Drinking Water3 and Other Non-Potable Water
     Incubated at 35.0 + 0.5C for 22-24 hours
__ Colonies examined for green sheen using 10-15X magnification and                   fluorescent light to reflect sheen
__ All colonies with green sheen or green sheen halos are counted
     Plates with colonies too numerous to count or exhibit confluent growth               are invalidated
	
SM 9222 B;
EPA-600/8-78-018, p. 108 and p. 111; SW-846, 9132
	

	

	

	


	
9.  Fecal Coliform with  EC (QL-Presence/Absence)3

Potable Water:
     Each positive total coliform  from LTB, P/A medium, m-Endo or m-Endo
     LES medium inoculated into EC
     Incubated at 44.5 + 0.2C (water bath) for 24 + 2 hours
__ Growth with gas formation indicates fecal coliforms, no further                            verification needed
	
EC: SM 9221 E

	

	

	

	


	
10.  E. coli with EC+MUG (QL-Presence/Absence)3

Potable Water:
     Each positive total coliform  from LTB, P/A medium, m-Endo or m-Endo 
      LES medium inoculated into EC+MUG
__ Incubated at 44.5 + 0.2C (water bath) for 24 + 2 hours
__ EC+MUG: Fluorescence under UV light (366 nm, 6 watt lamp) indicates         E. coli, no further verification needed
	
EC+MUG: SM 9222 G
	

	

	

	


	
11.  Fecal Coliform with EC (QN-Enumeration)

 Potable Water and Non-Potable Water:
     Each positive total coliform from LTB, P/A medium, m-Endo or m-Endo
     LES medium inoculated into EC
__ Incubated at 44.5 + 0.2C (water bath) for 24 + 2 hours
__ Growth and Gas formation indicates fecal coliforms
     Fecal coliform density determined by number of colonies on plates testing           positive, or by number of LTB tubes testing positive with the use of the               appropriate MPN table
	
Potable Water: SM 9221 E

Non-Potable Water: SM 9221 C/E; SM 9222 B; EPA-600/8-78-017, pg. 132 and 136
	

	

	

	


	
12.  Fecal Coliform with  A-1 (QN-Enumeration)

Source Drinking Water 3:
__ Water sample added to each of 5 or 10 tubes for each of three dilutions                (10 mL, 1.0 mL, 0.1 mL)
__ Incubated at 35 + 0.5C for 3 hours, then 44.5 + 0.2C for additional                 21 + 2 hours
     Fecal coliform density determined by number of tubes with gas                            production and using the appropriate MPN table 
	
 SM 9221 E

	

	

	

	


	
13.  E.coli: Membrane Filtration with Nutrient Agar + MUG (QL-Presence/Absence)3

Potable Water:
__ Transfer membrane filter containing green sheen (total coliforms) to                   Nutrient-Agar + MUG
     Incubate at 35C for 4 hours
__ Sheen colonies which fluoresce under UV light (366 nm, 6 watt bulb)                 indicate E.coli
	
SM 9222 G
	

	

	

	


	
14.  Fecal Coliforms: Membrane Filtration with M-FC (QN-Enumeration)

Potable Water and Non-Potable Water (includes source drinking water3) -
     Appropriate water sample volumes used which will yield 20-60 fecal                  coliform colonies per membrane filter
__ Incubate at 44.5 + 0.2C for 24 + 2 hours by placing plates in water-tight           container and submerging in a water bath
     Blue colonies indicate fecal coliforms and are counted using low power              (10-15X lens, fluorescent lamp and mechanical tally.

Verification:
     Verify one positive monthly
     At least 10 blue colonies inoculated to LTB; incubated at 35.0 + 0.5C for         24 + 2 hr to 48 + 3 hr; examined for growth and  gas
     Growth from LTB transferred to EC; incubated at 44.5C + 0.2C for 24 
      + 2 hr; growth and gas verifies presence of fecal coliforms
	
 SM 9222 D
	

	

	

	


	
15.  E.coli: Membrane Filtration with NA + MUG or mTEC (QN-Enumeration)

Potable and Non-Potable Water- Nutrient Agar + MUG- E. coli:
     Transfer membrane filter containing green sheen (total coliforms) to                    Nutrient-Agar + MUG
__ Incubate at 35C for 4 hours
     Count sheen colonies which fluoresce under UV light (366 nm, 6 watt                 bulb) 

Non-Potable Water - mTEC
__ Filter at least 3 different sample volumes so on will yield 50-200 colonies
     Incubate at 35C for 2 hours to rejuvenate bacteria
__ Incubate at 44.5 + 0.2C for 22 hours by placing in water tight container            and submerging in a water bath

A.  mTEC
__ Filter transferred to filter pad saturated with urea substrate and wait 15               minutes
__ Yellow or yellow brown colonies indicate E.coli, count using low                        powered magnifying lens (10-15X), fluorescent lamp and mechanical                 tally

B.  modified mTEC
__ Red or magenta colonies indicate E.coli.

Verification:
     Verify one positive sample monthly
     Pick 10 positive colonies and perform indole and citrate tests for E. coli
     (indole +; citrate -)
	




SM 9222 G






SM 9213 D
EPA 1103.1




EPA 1603
	

	

	

	


	
16.  Chromofluorogenic Techniques - Total Coliforms and E.coli (Presence/Absence)3
Potable Water - total coliforms & E. coli:

Colilert7 and Colilert-187: 
__ 100  mL sample analyzed
__ Colilert7: Incubated at 35.0 + 0.5C for 24 hours; additional 4 hours if               color change or fluorescence is indeterminate; cold samples may require             warming before start of analysis
__ Colilert-187: Incubated at 35.0 + 0.5 C for 18 hours; first 20 minutes                MUST be in 35C water bath
__ Yellow color indicates total coliform; fluorescence under UV light (366             nm, 6 watt bulb) indicates E. coli

Colisure7:
__ 100 mL sample analyzed
__ Incubated at 35.0 + 0.5C for 24 to 48 hours
     Magenta color indicates total coliform; fluorescence under UV light (366           nm, 6 watt bulb) indicates E. coli

Colitag7:
__ 100  mL sample analyzed
__ Incubated at 35.0 + 0.5C for 24 + 2 hours
__ Yellow color indicates total coliform; fluorescence under UV light (366             nm, 6 watt bulb) indicates E. coli

Readycult7:
__ 100  mL sample analyzed
__ Incubated at 35.0 + 0.5C for 24 + 1 hours
__ Green color indicates total coliform; fluorescence under UV light (366 
      nm, 6 watt bulb) indicates E. coli
__ E. coli confirmed with Kovac=s indole reagent (formation of red ring)

	
SM  9223 B
IDEXX Lab-oratories   (Colilert7;     Colisure7;)















CPI International
 (Colitag7)




EMD Chemical
 (Readycult7; Fluorocult7)
	

	

	

	


	
Fluorocult7:
__ 100  mL sample add to 100 mL prepared medium
__ Incubated at 35.0 + 0.5C for 24 + 1 hours
__ Green color indicates total coliform; fluorescence under UV light (366 
     nm, 6 watt bulb) indicates E. coli

__ E. coli confirmed with Kovac=s indole reagent (formation of red ring)

	
EMD Chemical
 (Readycult7; Fluorocult7)
	

	

	

	


	
17.  Chromofluorogenic Techniques - Total Coliforms and/or E.coli (Enumeration) - MPN and Quanti-Tray7

Non-Potable Water (source drinking water3) - total coliforms only: (E. coli not standard for source water)
__ 5 or 10 tubes of each of three dilution of sample (10 mL, 1.0 mL, 0.1 mL            added to Colilert7 or Colisure7 reagent prepared with sterile, reagent for            MPN method
__ Incubated at 35.0 + 0.5C for 24 to 48 hours
__ Total coliform density determined by number of yellow tubes for                         Colilert7/magenta for Colisure7 and  appropriate MPN table

Potable and Non-Potable Water - Total coliforms and/or E. coli:
__ 100 mL sample analyzed
__ Mixed with Colilert7 reagent or Colisure7 and poured into Quanti-Tray7            or Quanti-Tray 20007
     Quanti-tray7 sealed with Quanti-Tray7 sealer
     Incubated at 35.0 + 0.5C for 24 hours
__ Yellow wells (Colilert7) or magenta wells (Colisure7)  which fluoresce              under UV light indicates E. coli, density determined by counting positive            wells and by using the Quanti-Tray MPN table.

	
SM  9223 B: Colilert7 ;
Colisure7 - IDEXX

	

	

	

	












	
Relevant Aspects of Analyses 1
	
Reference 2
	
Y
	
N
	
N/A
	
Comments

	
METHOD QUALITY CONTROL
	

	

	

	

	


	
Sterility Checks
	

	

	

	

	


	
1.  Does the laboratory demonstrate that the filtration equipment and filters, sample containers,  media and reagents have not been contaminated through sample handling, preparation or environmental exposure? (752)
	
D.3.1.a
	

	

	

	


	
2.  Is a sterility blank analyzed for each commercial lot of pre-prepared, ready-to-use medium (including chromofluorogenic reagent) or batch of media prepared in the lab prior to the first use of the media? (753)
	
D.3.1.a.1
	

	

	

	


	
3.  For pour plate technique, are sterility blanks of the medium made by pouring, at a minimum, one uninoculated plate for each lot of pre-prepared, ready-to-use media and for each batch of medium prepared in the laboratory? (758)
	
D.3.1.a.3
	

	

	

	


	
4.  Is a sterility blank performed on each batch of dilution water prepared in the laboratory and on each batch of pre-prepared, ready-to-use dilution water with non-selective growth media? (761)
	
D.3.1.a.5
	

	

	

	


	
5.  For each filtration series in the filtration technique, does the lab prepare  one beginning and one ending sterility check for each laboratory sterilized unit used in a filtration series or, for pre-sterilized single use funnels, one per lot.? (754)
	
D.3.1.a.2
	

	

	

	


	
6.  Are filtration units rinsed with three 20-30 mL portions of sterile rinse water after each sample filtration? (756)
	
D.3.1.a.2
	

	

	

	


	
7.  Does the laboratory:     
               Insert a sterility blank after every 10 samples or
               Sanitize filtration units by UV light after each sample filtration? (757)
	
D.3.1.a.2
	

	

	

	


	
8.  When an interruption of more than 30 minutes occurs, are the filtration funnels re-sterilized? (755)
	
D.3.1.a.2
	

	

	

	


	
9.  Is at least one filter from each new lot of membrane filters checked for sterility with non-selective growth media? (762)
	
D.3.1.a.6
	

	

	

	


	
10.  Are sterility checks on sample containers performed on at least one container for each lot of purchased, pre-sterilized containers? (759)
	
D.3.1.a.4
	

	

	

	


	
11.  For containers prepared and sterilized in the laboratory, is a sterility check performed on one container per sterilized batch with non-selective growth media. (760)
	
D.3.1.a.4
	

	

	

	


	
Positive and Negative Controls
	

	

	

	

	


	
12.  Are all growth and recovery media checked to assure that the target organisms respond in an acceptable and predictable manner? (773)
	
D.3.4.a
	

	

	

	


	
13.  Is each lot of pre-prepared, ready-to-use medium (including chromofluorogenic reagent) and each batch of medium prepared in the laboratory tested with at least on pure culture of a known positive reaction prior to first use of medium? (763)
	
D.3.1.b.1
	

	

	

	


	
14.  Is each lot of pre-prepared, ready-to-use medium (including chromofluorogenic reagent) and each batch of medium prepared in the laboratory analyzed with one or more known negative culture controls, i.e., non-target organisms, as appropriate to the method prior to first use? (764)
	
D.3.1.c
	

	

	

	


	
Reference Control Organisms
	

	

	

	

	


	
15.  In order to ensure identity and traceability,  does the laboratory use reference cultures of microorganisms obtained from a recognized national collection,  organization, or manufacturer recognized by the NELAP Accrediting Authority (ORELAP)? (789)
	
D.3.7.a
	

	

	

	


	
16.  Are microorganisms:
____ single use preparations, or
____ cultures maintained by documented procedures that                               demonstrate the continued purity and viability of the                               organism? (790)
	
D.3.7.a
	

	

	

	


	
17.  Are reference cultures:
____ revived (if freeze-dried), or
____ transferred from slants and sub-cultured once to provide                        reference stocks? (791)
	
D.3.7.a.1
	

	

	

	


	
18.  Are the reference stocks preserved by a technique that maintains the desired characteristics of the strains? (792)
	
D.3.7.a.1
	

	

	

	


	
19.  Are reference stocks used to prepare working stocks for routine work? (793)
	
D.3.7.a.1
	

	

	

	


	
20.  The laboratory does not re-freeze or re-use reference stocks after they are thawed?(794)
	
D.3.7.a.1
	

	

	

	


	
21.  Are working stocks sub-cultured no more than 5 times? (795)
	
D.3.7.a.2
	

	

	

	


	
22.  Are working stocks not sub-cultured to replace reference stocks? (796)
	
D.3.8.a
	

	

	

	


	
Accuracy and Precision
	

	

	

	

	


	
23.  To evaluate the ability of the laboratory to produce acceptable data, does the laboratory participate in Proficiency Test programs (inter-laboratory) identified by NELAP? (5.4.2.i or 5.5.3.4) (772)
	
D.3.3.b
	

	

	

	


	
24.  Is the laboratory required to demonstrate proficiency with the test method prior to first use by:

____ comparison to a method already approved for use in the                        laboratory, or by

____ analyzing a minimum of ten spiked samples whose matrix is                 representative of those normally submitted to the laboratory,                 or by

____ analyzing and passing one proficiency test series provided by                an approved proficiency sample provider?     (770)
	
D.3.3.a
	

	

	

	


	
25.  Does the laboratory maintain this documentation as long as the method is in use and for at least five years past the date of last use? (771)

	
D.3.3.a
	

	

	

	


	
26.  To ensure that analysis results are accurate, is target organism identity verified as specified in the method, e.g., by use of the completed test, or by use of secondary verification tests such as the catalase test? (774)

	
D.3.4.b
	

	

	

	


	
27.  For test methods that specify colony counts such as membrane filter or plated media, are duplicate counts performed monthly on one positive sample, for each month that the test is performed? (765)

	
D.3.2
	

	

	

	


	
28.  If the lab has two or more analysts, does each analyst count typical colonies on the same plate for each month the test is performed? (766)

	
D.3.2
	

	

	

	


	
29.  Are duplicate counts by different analysts considered to be acceptable only if the  within difference is within 10%? (767)

	
D.3.2
	

	

	

	


	
30.  In a laboratory with only one microbiology analyst, is the same plate counted twice by the analyst for each month the test is performed (768), with no more than 5% difference between the counts considered acceptable? (769)

	
D.3.2
	

	

	

	


	
31.  Are the calculations, data reduction and statistical interpretations specified by each method followed? (775)

	
D.3.5
	

	

	

	




1 NELAC 2003 D.3 checklist number referenced in italics.

2 NELAC Standards; SM refers to Standard Methods, 19th , 20th , 21st and on-line editions except;  EPA and SW-846 refers to documents published by the U.S. Environmental Protection Agency;  

3 EPA-approved drinking water methods to be used to report results to the Oregon Drinking Water Program
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