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	APPENDIX D.3 -  Microbiology Testing Detailed Method Review

	Method Number:

SOP Number:

Rev.:

SOP date:

Personnel records observed:

Data records observed:


	Relevant Aspect of Standards
	NELAC Reference
	LAC Reference
	Laboratory QS Reference

	D.3.1 Does the laboratory demonstrate that it meets all requirements contained in a mandated test method or by regulation, even if the requirement is more stringent than the corresponding NELAC standard?  (If it is unclear which requirements are more stringent, the standard from the method or regulation shall be followed):

a. SM9215A, 5 & 7 & 8:  Heterotrophic Plate Count:

___  All samples analyzed in duplicate plates.

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 48 +/- 3 hours.

___ Colonies counted with a dark-field colony counter, or one with equivalent magnification & illumination.

b. SM9221B, 1b & EPA-600/8-78-017, Part III-B, 4:  Total Coliform Multiple Tube Fermentation with Lauryl Tryptose Medium:

___ SDWA:  100 +/- 2.5 mL sample analyzed.  (five-20 mL tubes, ten 10 mL tubes, or one 100 mL bottle)

___ CWA:  5-tube per dilution for each sample.

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 +/- 2 hours.

___ SDWA:  If no gas detected after 24 hours, incubate for another 24 hours.

___ All samples producing turbid cultures with no gas production invalidated, with another sample requested.

c. SM9221D, 1b:  Total Coliform with Presence/Absence Medium

___ 100 +/- 2.5 mL sample analyzed

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours

___ If purple color indicator does not turn yellow, incubate for another 24 hours

___ All samples producing turbid cultures with no color change invalidated, with another sample requested
	5.1.b
	
	

	D.3.1
d. SM9221E, 1b & EPA-600/8-78-017, Part III-C, 5: Fecal Coliform Most Probable Number with EC Medium:

___ 3-dilution (sample volumes), 5-tube (per sample volume) technique for each sample

___ Each tube inoculated from positive culture grown on m-Endo or LTB medium

___ Incubated at 44.5 +/- 0.2 degrees Celsius for 24 +/- 2 hours

___ Gas formation indicates Fecal Coliform; no further verification needed

e. SM9221E, 2b:  Fecal Coliform Most Probable Number with A-1 Medium:

___ 3-dilution (sample volumes), 5-tube (per sample volume) technique for each sample

___ Direct inoculation with sample possible

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 3 hours, then at 44.5 +/- 0.2 C for 21 +/- 2 hours

___ Gas formation indicates Fecal Coliform; no further verification needed

f. SM9222B, 5a-5d & EPA-600/8-78-017, Part III-B, 2:  Total Coliform by Membrane Filtration

___ SDWA:  100 mL sample filtered

___ CWA:  Filter 3 different sample volumes so that at least one dilution will give 50-200 colonies

___  Enrichment required if sample has residual Chlorine present

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 22-24 hours

g. SM9222D, 2a-2d & EPA-600/8-78-017, Part III-C, 2:  Fecal Coliform by Membrane Filtration

___ Filter volumes or dilutions that will give 20-60 fecal coliform colonies per membrane

___ Incubated at 44.5 +/- 0.2 degrees Celsius for 24 +/- 2 hours
	5.1.b
	
	

	D.3.1

h. SM9223B + UV, 2b-3:  Total Coliform by MMO-MUG

___ 100 mL sample analyzed

___ COLILERT:  Incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours; incubated for additional

___ 4 hours is color change or fluorescence indeterminate

___ COLISURE:  Incubated at 35.0 +/- 0.5 degrees Celsius for 28-48 hours; must use entire 48-hour period before sample results reported as negative

___ IDEXX-18:  Incubated at 35.0 +/- degrees Celsius for 18 hours; first 20 minutes MUST be in 35 C water bath

___ Color change indicates Total Coliform; 366-nm blue-light fluorescence indicates E. coli; no further verification needed
i. SM9230B, 2 & EPA-600/8-78-017, Part III-D, 4:  Fecal Streptococcus Most Probable Number with Azide Dextrose Broth

___  3-dilution (sample volumes), 5-tube (per sample volume) technique for each sample

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 +/- 2 hours

___ If no turbidity formation, reincubate & read again at end of 48 +/- 3 hours
j. SM9230C, 3a:  Fecal Streptococcus Membrane Filtration with mE Agar

___ Filter 3 different sample volumes to give 20-60 colonies on the membrane surface

___ Incubated at 41.0 +/- 0.5 degrees Celsius for 48 hours

___ Filter transferred to EIA substrate; incubated at 41 C for 20 minutes
	5.1.b
	
	

	D.3.1

k. SM9230C, 3b:  Fecal Streptococcus Membrane Filtration with m-Enterococcus Medium:

___ Filter 3 different sample volumes to give 20-60 colonies on the membrane surface.

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours.

l. EPA-600/8-78-017, Part III-D, 2:  Fecal Streptococcus Membrane Filtration with KF Streptococcus Agar:

___ Filter 3 different sample volumes to give 20-100 colonies on the membrane surface.

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours.

m. EPA-600/8-78-017, Part III-D, 5:  Fecal Streptococcus Pour Plate Method:

___ 3 different sample dilutions analyzed to produce 30-300 colonies in the plate.

___ Medium added to the sample.

___ KF Streptococcus Agar:  Incubated at 35.0 +/- 0.5 degrees Celsius for 48 +/- 3 hours

n. SM9260D, 1 & J. WPCF 46, 2163:  Multiple Tube Enrichment Technique for Salmonella with

Dulcitol Selenite Broth or Tetrathionate Broth:

___ 3 different sludge sample sizes used (3-dilution, 5-tube technique if water).

___ SM9260D:  Incubated at 35 degrees Celsius for 24 hours

___ J. WPCF 46, 2163:  Incubated at 40.0 +/- 0.2 degrees Celsius for 24 hours, then for  
additional 24 hours if no growth observed.


	5.1.b
	
	

	D.3.2 Are emperatures of incubators and water baths recorded twice daily (morning & afternoon) as required by the methods as indicated below:

a. ____
Total Coliform bacteria incubation at 35.0 +/- 0.5 degrees Celsius (SM9221B, SM9221D, SM9222B & EPA-600/8-78-017)

b. ____
Fecal Coliform bacteria incubation at 44.5 +/- 0.2 degrees Celsius (SM9221E, SM9222D, & EPA-600/8-78-017)

c. ____
Total Coliform & Escherichia coli (E. coli) incubation at 35.0 +/- 0.5 degrees Celsius (SM9223 + UV; Colilert, Idexx-18, & Colisure)

d. ____
E. coli incubation at 44.5 +/- 0.2 degrees Celsius (EC with MUG or Nutrient Agar with MUG)

e. ____
Fecal Streptococcus & Enterococcus bacteria incubation at 35.0 +/- 0.5 degrees Celsius (SM9230B, SM9230C, EPA 1600, EPA-600/8-78-017)

f. ____
Fecal Streptococcus & Enterococcus incubation at 41.0 +/- 0.5 degrees Celsius (SM9230C & EPA 1600)

g. ____
Enterococcus incubation at 45.0 +/- 0.5 degrees Celsius (EPA 1600)

h. ____
Salmonella incubated at 35 degrees Celsius (SM9260D) or at 37 degrees & 40.0 +/- 0.2 degrees Celsius J. WPCF 46, 2163)


	5.9.4.1d

SM9020B
	
	

	D.3.4 Is the following support equipment associated with microbiological testing checked with NIST traceable materials (where possible)

a. ____ pH meter

b. ____ Balance(s)

c. ____ Conductivity meter

d. ____ Refrigerator(s) for sample storage and/or media storage

e. ____ Incubators

f. ____ Water baths
	5.9.4.1.d
	
	

	D.3.5 Has the laboratory checked samples for proper preservation (e.g. pH, absence of free chlorine, temperature) prior to or during sample preparation or analysis.  Note:  Holding times are 30 hours for drinking water samples & 6 hours for wastewater samples
	5.11.3.a.2
	
	

	D.3.6 The laboratory has SOPs that conform with local, State, and national regulatory policies for the safety and health of personnel.
	D.3.b
	
	

	D.3.7 Does the laboratory demonstrate that the cultured samples have not been contaminated through sampling handling/preparation or environmental exposure?
	D.3.1.a
	
	

	D.3.8 Do negative controls include sterility checks of media and blanks such as the incubation of filtration blanks, bottle, and buffer blanks?
	D.3.1.a
	
	

	D.3.9 Are all blanks and uninoculated controls specified by the method prepared and analyzed at the frequency stated in the method?
	D.3.1.a.1
	
	

	D.3.10 Is a minimum of one uninoculated control prepared and analyzed?
	D.3.1.a.2
	
	

	D.3.10a When the same equipment is used to prepare multiple samples does the laboratory prepare at least one blank at the beginning, one at the end, with additional blanks inserted after every 10 samples?
	D.3.1.a.2
	
	

	D.3.11 Is a known negative culture analyzed with each set of samples.
	D.3.1.a.3
	
	

	D.3.12 Is each lot of media tested on a monthly basis with at least one pure culture of a known positive reaction (positive control)?  (Not required if the laboratory has at least one known positive result of the appropriate organism during the month).
	D.3.1.b.1

D.3.1.b.3
	
	

	D.3.13 Is the positive control test tested with a sample test batch?
	D.3.1.b.1
	
	

	D.3.14 If routine culturing is not a part of a laboratory’s testing and pre-prepared media are routinely used, is strict control of storage conditions and expiration date of media maintained?
	D.3.1.b.2
	
	

	D.3.15 Is a positive growth control from a known positive sample run with each lot of pre-prepared media to ensure that the media supports growth?
	D.3.1.b.2
	
	

	D.3.16 Are at least 5% of the suspected positive samples analyzed in duplicate?
	D.3.2.a
	
	

	D.3.17 In laboratories with more than one analyst performs the testing does each analyst make parallel analyses on at least one positive sample per month?
	D.3.2.a
	
	

	D.3.18 Where possible, does the laboratory participate in, or conduct collaborative trails, proficiency testing or inter-laboratory comparisons, either formal or informal?
	D.3.2.b

D.3.3.b
	
	

	D.3.19 Does the laboratory demonstrate and document its ability to meet acceptance criteria either specified by the method or EPA or State program requirements?
	D.3.3.a
	
	

	D.3.20 Do the criteria meet or exceed those requirements and does the laboratory demonstrate that the test method provides a correct/expected results with respect to specified limits of detection capabilities, selectivity, and reproductivity?
	D.3.3.a
	
	

	D.3.21 If using official test methods or commercialized test kits  or test methods from recognized national or international standards, a specific validation is not required, but did the laboratory demonstrate proficiency with the method prior to use by simultaneous, side-by-side analysis by several analysts?
	D.3.3.a.1
	
	

	D.3.22 Are qualitative microbiological test methods (presence/absence) validated by estimating if possible the specificity and reproducibility taking into account differences due to the matrices when testing different sample types?
	D.3.3.a.2
	
	

	D.3.23 Is the validation of microbiological test methods performed under the same conditions as those for routine sample analysis? (Note: This can be achieved by using a combination of naturally contaminated products and spiked products.)
	D.3.3.a.3
	
	

	D.3.24 Are all validation data recorded and stored at least as long as the method is in force, or if withdrawn from active use, for at least 5 years past the date of last use?
	D.3.3.a.4
	
	

	D.3.25 Are all growth and recovery media checked to assure that the target organisms respond in an acceptable and predictable manner?
	D.3.4
	
	

	D.3.26 Are the calculations, data reduction and statistical interpretations specified by each method followed?
	D.3.5.a
	
	

	D.3.27 Where the method specifies colony counts, such as membrane filter or colony counting, is the ability of individual analysts to count colonies verified at least once per month, by having two or more analysts count colonies from the same plate?
	D.3.5.b
	
	

	D.3.28 Does the laboratory ensure that the quality of the reagents and media used is appropriate for the test concerned?
	D.3.6
	
	

	D.3.29 Is culture media prepared in the laboratory from different chemical ingredients, from commercial dehydrated powders, or purchased ready to use?
	D.3.6.a
	
	

	D.3.30 Are reagents and commercial dehydrated powders used within the shelf life of the product?
	D.3.6.b
	
	

	D.3.31 Does the laboratory retain all manufacturer supplied  “quality specification statements”?  (Note: Such information includes shelf life of the product, storage conditions, sampling regimen/rate, sterility check including acceptability criteria, performance checks including the organism used, their culture collection reference and acceptability criteria, date of issue of specification, or statements assuring that the relevant product batch meets the product specifications.)
	D.3.6.b
	
	

	D.3.32 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?
	D.3.6.c
	
	

	D.3.33 Where required by the method, is the quality of the water (such as pH, chlorine residual, specific conductance or metals) monitored at the specified frequency and evaluated according to the stated standards?  
	D.3.6.c
	
	

	D.3.34 Are records maintained on all laboratory reagent water monitoring activities as below:

pH 5.5-7.5.

Residual Chlorine < 1.0 mg/L.

Conductivity < 2.0 umho/cm at 25 degrees Celsius

Heterotrophic Plate Count < 1000 colony forming units per mL.

Bacteriological ratio 0.8 – 3.0.

Cd, Cr, Cu, Ni, Pb, Zn each < 0.05 mg/L, collectively < 0.1 mg/L.

NH3, Organic Nitrogen < 0.1 mg/L (monthly check).

TOC < 1 mg/L.

Student's t < 2.78 for Annual Use Test.
	D.3.6.c
	
	

	D.3.35 Are media, solutions and reagents prepared, used and stored according to a documented procedure following the manufacturer’s instructions or the test method as indicated below:

a. ____
Heterotrophic Plate Count Medium (SM9215A, 6 & SM9215B, 3a):

Autoclaved at 121 degrees Celsius for 15 minutes.

Final pH 6.8-7.2 for Plate Count Agar, 6.8-7.0 for TGE Agar, 7.2 for R2A Agar.

Sterile agar medium melted not more than once.

Melted agar used within 3 hours, agar tempered at 44-46 C before pouring.

b. ____
Phosphate buffer (SM9050B, 1a & EPA-600/8-78-017, Part II-B, 7.1):

Stock buffer autoclaved at 121 degrees Celsius for 15 minutes.

Stock buffer final pH 7.0-7.4.

Dilution rinse water prepared from stock buffer & MgCl2.

Sterility check on dilution rinse water with double-strength non-selective medium, 35 C, 24 hr.
	D.3.6.d
	
	

	D.3.35.c ____ Peptone water (SM9050B, 1b & EPA-600/8-78-017, Part II-B, 7.2):

10% peptone stock solution autoclaved or filter-sterilized.

0.1% peptone water prepared as dilution rinse water.

Final pH 6.6-7.0.

Sterility check on dilution rinse water with double-strength non-selective medium, 35 C, 24 hr.

d. ____
m-Endo Medium (SM9222B, 2 & EPA-600/8-78-017, Part II-B, 5.2.2 & 5.2.4):

Medium brought to a boil, then removed immediately (not autoclaved)

Ethanol used is not denatured

Prepared in sterilized flask

Final pH 7.0-7.4

Uninoculated media discarded if growth or surface sheen observed

e. ____
Lauryl Tryptose (Lauryl Sulfate) or Lactose Broth (SM9221B, 1a & EPA-600/8-78-017, Part II-B, 5.3.1):

Formulated so that concentration is single-strength after sample addition.

Autoclaved at 121 degrees Celsius for 12-15 minutes

Final pH 6.6-7.0

Inverted vials in sterilized media, one-third to one-half covered by media, & free of air bubbles

f. ____
Brilliant Green Lactose Bile Broth (SM9221B, 2a & EPA-600/8-78-017, Part II-B, 5.3.2):

Autoclaved at 121 degrees Celsius for 12-15 minutes

Final pH 7.0-7.4
	D.3.6.d
	
	

	D.3.35.g ____ Presence-Absence Test Medium (SM9221D, 1a):

Autoclaved at 121 degrees Celsius for 12 minutes, with space allowed between bottles

Final pH 6.6-7.0

Discarded if liquid evaporation exceeds 10% of original volume

h. ____
EC Medium (SM9221E, 1a & EPA-600/8-78-017, Part II-B, 5.3.4):

Autoclaved at 121 degrees Celsius for 12-15 minutes

Final pH 6.7-7.1

Inverted tubes one-third to one-half covered by media & free of air bubbles

i. ____
MMO-MUG Medium (Colilert or Colisure) (SM9223B, 1):

Commercial preparation used

Protected from light

Not autoclaved

j. ____
EC Medium + MUG (EPA 1104, 7):

Autoclaved at 121 degrees Celsius for 12-15 minutes

Final MUG concentration 50 ug/mL

Final pH 6.7-7.1

Inverted vial in test tube not used

Checked for absence of fluorescence prior to use (with 366-nm UV light)

k. ____
Nutrient Agar Medium + MUG (EPA 1105, 7):

Autoclaved in 100-mL volumes at 121 degrees Celsius for 15 minutes

Final MUG concentration 100 ug/mL

Final pH 6.6-7.0

l. ____
A-1 Medium (SM9221E, 2a):

Autoclaved at 121 degrees Celsius for 10 minutes

Final pH 6.8-7.0

Inverted tubes one-third to one-half covered by media & free of air bubbles

Note:  Can be stored in the dark at room temperature, but must be used within 1 week


	D.3.6.d
	
	

	D.3.35.m ____m-FC Broth or Agar (SM9222D, 1a & EPA-600/8-78-017, Part II-B, 5.2.1):

Medium brought to boiling & removed immediately; not autoclaved

Final pH 7.2-7.6

n. ____
m-E Agar (SM9230C, 2a) (Note:  Recommended medium for Enterococci in recreational waters):

Medium must be sterilized, use manufacturer's procedure

Final pH 6.9-7.3

o. ____
m-EI Agar (EPA 1600, 7.5):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 6.9-7.3

p. ____
EIA Substrate (SM9230C, 2b):

Final pH 6.9-7.3

Autoclaved at 121 degrees Celsius for 15 minutes after pH is adjusted

q. ____
m-Enterococcus Agar (SM9230C, 2c):

Medium not autoclaved

r. ____
Brain Heart Infusion Broth & Agar (SM9230C, 2d & 2e; EPA-600/8-78-017, Part II-B, 5.4.5 & 5.4.6; & EPA 1600, 7.6 & 7.8):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 7.2-7.6

s. ____
Brain Heart Infusion Broth with 40% Bile (EPA-600/8-78-017, Part II-B, 5.4.9):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 7.2-7.6

10% oxgall (bile) filter sterilized, then added to BHI broth

t. ____
Brain Heart Infusion Broth with 6.5% NaCl (EPA 1600, 7.7):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 7.2-7.6

NaCl added to BHI broth
	D.3.6.d
	
	

	D.3.35.u ____ Bile Escalin Agar (SM9230C, 2f & EPA 1600, 7.9):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 6.4-6.8

v. ____
Azide Dextrose Broth (SM9230B, 1a & EPA-600/8-78-017, Part II-B, 5.4.2):

Medium sterilized at 118 degrees Celsius & 12 PSI for 15 minutes

Final pH 7.0-7.4

w. ____ Pfizer Selective Enterococcus Agar (SM9230B, 1b & EPA-600/8-78-017, Part II-B, 5.4.4):

Autoclaved at 121 degrees Celsius for 15 minutes

Final pH 6.9-7.3

x. ____
KF Streptococcus Agar (EPA-600/8-78-017, Part II-B, 5.4.1):

Sterilized by boiling for 5 minutes; not autoclaved

Final pH 7.0-7.4

y. ____
Dulcitol Selenite Broth (SM9260D & J. WPCF 46, 2163) (found in EPA-600/8-78-017, Part II-B, 5.5.3):

Medium not autoclaved

Final pH 6.7-7.1

z. ____
Tetrathionate Broth (SM9260D, alternate medium to Dulcitol Selenite) (found in EPA-600/8-78-017, Part II-B, 5.5.2):

Medium not autoclaved

Final pH 7.6-8.0

aa. ____ Xylose Lysine Desoxycholate Agar (SM9260D & J. WPCF 46, 2163) (found in EPA-600/8-78-017, Part II-B, 5.5.7):

Medium not autoclaved

Final pH 7.2-7.6

bb. ____ Triple Sugar Iron Agar (SM9260D & J. WPCF 46, 2163) (found in EPA-600/8-78-017, Part II-B, 5.5.9):

Sterilized at 118 degrees Celsius & 12 PSI for 15 minutes

Final pH 7.1-7.5
	D.3.6.d
	
	

	D.3.35.cc ____ Lysine Iron Agar (SM9260D) (found in EPA-600/8-78-017, Part II-B, 5.5.10):

Autoclaved at 121 degrees Celsius for 12 minutes

Final pH 6.5-6.9

dd. ____ Kligler Iron Agar (J. WPCF 46, 2163, alternative to Triple Sugar Iron Agar):

Follow manufacturer's specifications


	D.3.6.d
	
	

	D.3.36 Is prepared media stored so that:

Unused Membrane Filter broth refrigerated & used within 96 hours.

Membrane Filter agar plates, tight-fitting covers, refrigerated & used within 2 weeks.

Media in tubes/containers with loose-fitting closures refrigerated & used within 1 week.

Broth media in tubes/containers with screw caps refrigerated & used within 3 months.

Poured HPC agar in plates sealed in plastic bags, refrigerated, & used within 2 weeks.

HPC agar stored in screw-cap flask or container refrigerated & used within 3 months.

Refrigerated media incubated overnight prior to use; cultures indicating growth not used.
	D.3.6.d

(SM9020B, 3h4 & EPA-600/8-78-017, Part IV-A, 7.9):
	
	

	D.3.37 Are all laboratory media checked to ensure they support the growth of specific microbial cultures?
	D.3.6.e
	
	

	D.3.38 Is selective media checked to ensure they suppress the growth of non-target organisms. (Note: In preference to using the commonly used streak method, it is better to use a quantitative procedure, where a known (often low) number of relevant organisms are inoculated into the medium under test and the recovery evaluated.)
	D.3.6.e
	
	

	D.3.39 Is each lot of laboratory detergent checked to ensure that residues from the detergent do not inhibit or promote growth of microorganisms?
	D.3.6.f
	
	

	D.3.40 Are all confirmation/verification tests specified by the method performed according to method protocols:

a. SM9221B, 2b; SM9221D, 2b; & EPA-600/8-78-017, Part III-B, 4.6.3:  Total Coliform:

___ Each positive culture from LTB (gas formation or color change) inoculated onto BGLB (Note:  If all 5 tubes produced gas in 2 or more sample dilutions, only the 5 tubes with gas from the highest dilution need be confirmed)

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 +/- 2 hours

___ If no gas formation, re-incubate for additional 24 hours (total of 48 +/- 3 hours)

___ Gas formation in BGLB confirms Total Coliform for purposes of MPN calculation or

Presence-Absence reporting

___ SDWA samples also tested according to SM9221E or EPA 1104 below

b. SM9222B, 5f & EPA-600/8-78-017, Part III-B, 3:  Total Coliform MF colonies

___ Inoculate at least 10 colonies from filter into LTB & BGLB

___ SDWA:  Inoculate all colonies (can swab entire filter) into one LTB tube & one BGLB tube

___ Incubate at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Gas production in LTB & BGLB confirms Total Coliform

___ SM9222B:  May use rapid-test or commercial multi-test verification systems that utilize test reactions for cytochrome oxidase & b-galactosidase; negative reaction for 



cytochrome oxidase & positive reaction for b-galactosidase confirms Total Coliform

___ SDWA:  Positive cultures from LTB or membrane filter colonies also tested according to SM9221E, EPA 1104, or EPA 1105 below. (Note:  May inoculate m-Endo colonies directly into BGLB medium; however, if gas is observed in LTB but not in the corresponding BGLB tube, another BGLB tube must be inoculated & tested with the positive culture from the LTB tube
	D.3.7.a
	
	

	D.3.40.c SM9221E, 1b:  Fecal Coliform with EC Medium (A-1 is not allowed for SDWA):

___ Incubated at 44.5 +/- 0.2 degrees Celsius for 24 +/- 2 hours

___ Gas formation confirms that the Total Coliform is a Fecal Coliform

d. EPA 1104, 11:  E. coli by EC + MUG Tube Procedure:

___ Incubated at 44.5 +/- 0.2 degrees Celsius for 24 +/- 2 hours

___ 366-nm blue-light fluorescence confirms that the Total Coliform is E. coli

e. EPA 1105, 11:  E. coli by Nutrient Agar + MUG Membrane Filter Procedure:

___ Membrane filter transferred in its entirety to NA + MUG medium (Note:  some colonies removed for LTB & BGLB tests)

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 4 hours

___ 366-nm blue-light fluorescent halos around MF colonies confirm that Total Coliform is E. coli

f. SM9020B, 4d(3) & EPA-600/8-78-017, Part III-C, 4:  Fecal Coliform Membrane Filter Colonies:

___ Inoculate at least 10 colonies from filter into LTB

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours (48 hours if no gas production after 24 hr)

___ Positive cultures from LTB (gas formation) inoculated into EC medium

___ EC tubes incubated at 44.5 +/- 0.2 degrees Celsius for 24 hours (Note:  May inoculate m-FC colonies directly into EC medium; however, if gas is observed in LTB but not in the corresponding EC tube, another EC tube must be inoculated & tested with the positive culture from the LTB tube.
	
	
	

	D.3.40.g SM9230B, 3 & EPA-600/8-78-017, Part III-D, 4.6.7-4.6.9:  Fecal Streptococcus MPN:

___ Streak positive cultures (turbidity in azide dextrose medium and/or sediment button at bottom of culture tube) onto Pfizer Selective Enterococcus Agar plates

___ Incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours

___ Brownish-black colonies with brown halos confirms Fecal Streptococcus for purposes of MPN calculation

h. SM9230C, 5 & EPA 1600, 15:  Enterococcus Membrane Filter Colonies

___ Transfer (pink-to-red m-E colonies with black or reddish brown precipitate) (any m-EI colonies with blue halos) to BHI Broth & BHI Agar

___ BHI Broth incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours

___ BHI Agar incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ SM9230C:  Catalase test with hydrogen peroxide on BHI Agar culture; proceed with further Enterococcus verifications if no gas bubbles form

___ Gram stain on BHI Agar culture; enterococcus are gram-positive ovoid cocci mostly in pairs or short chains, 0.5-1.0 um diameter

___ Inoculate cultures from the BHI Broth into fresh BHI Broth, Bile Escalin Agar, & BHI Broth with 6.5% NaCl

___ BHI Broth incubated at 45.0 +/- 0.5 degrees Celsius for 48 hours

___ Bile Escalin Agar incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours___ BHI Broth with 6.5% NaCl incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Growth in all 3 media confirms the membrane filter colonies as Enterococcus; colony counts are adjusted proportionally
	
	
	

	D.3.40.i SM9230C, 5:  Fecal Streptococcus Membrane Filter Colonies on m-Enterococcus Medium:

___ Transfer light & dark red colonies to BHI Broth & BHI Agar

___ BHI Broth incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours

___ BHI Agar incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Catalase test with hydrogen peroxide on BHI Agar culture; proceed with further verifications if no gas bubbles form

___Gram stain on BHI Agar culture; Fecal Streptococcus are gram-positive ovoid cocci mostly in pairs or short chains, 0.5-1.0 um diameter

___ Inoculate cultures from the BHI Broth into fresh BHI Broth & Bile Escalin Agar

___ BHI Broth incubated at 45.0 +/- 0.5 degrees Celsius for 48 hours

___ Bile Escalin Agar incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Growth in both media confirms the membrane filter colonies as Fecal Streptococcus; colony counts are adjusted proportionally

j. EPA-600/8-78-017, Part III-D, 3:  Fecal Streptococcus Membrane Filter Colonies on KF Agar:

___ Transfer pink & red KF Streptococcus Agar colonies to BHI Broth & BHI Agar

___ BHI Broth incubated at 35.0 +/- 0.5 degrees Celsius for 24 hours

___ BHI Agar incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Catalase test with hydrogen peroxide on BHI Agar culture; proceed with further verifications if no gas bubbles form

___ Inoculate cultures from the BHI Broth into fresh BHI Broth & BHI Broth with 40% Bile

___ BHI Broth incubated at 45.0 +/- 0.5 degrees Celsius for 48 hours

___ BHI Broth with 40% Bile incubated at 35.0 +/- 0.5 degrees Celsius for 48 hours

___ Growth in both media confirms the membrane filter colonies as Fecal Streptococcus; colony counts are adjusted proportionally
	
	
	

	D.3.40.k SM9260D, 1:  Salmonella MPN Verification:

___ Turbid cultures from Dulcitol Selenite or Tetrathionate Broths streaked to Brilliant Green Agar & to Xylose Lysine Desoxycholate Agar

___ Both agars incubated at 35 degrees Celsius for 24 hours

___ Pink-edged, clear, black-centered colonies on XLD:  Salmonella

___ Flat, mucoid, grayish alkaline, pink erose-edged colonies on XLD:  Pseudomonas aeruginosa

___ Pinkish-white colonies with red background on BG Agar:  Salmonella

___ One colony from each agar inoculated into Triple Sugar Iron Agar & Lysine Iron Agar

___ Both agars incubated at 35 degrees Celsius for 24 hours

___ Urease test:  negative results indicate Salmonella

___ Serological tests with Salmonella "O" Polyvalent Antiserum & with Salmonella Vi Antigen

l. WPCF 46, 2163:  Salmonella MPN Verification:

___ Turbid cultures from Dulcitol Selenite enrichment medium streaked to XLD Agar

___ Incubated at 37 degrees Celsius for less than 24 hours

___ Colony from XLD inoculated into Triple Sugar Iron Agar OR Kligler Iron Agar

___ Incubated at 35-37 degrees Celsius for 18-20 hours

___ Slants unchanged or alkaline red, butt blackened by H2S, acid-yellow, gas bubbles:  Salmonella

___ Slants purified in XLD Agar (flat colonies with large black centers)

___ Slants inoculated into Kligler Iron Agar; incubated at 35-37 degrees Celsius

___ Biochemical urease test

___ Serological tests with Salmonella "O" Polyvalent Antiserum & with Salmonella Vi Antigen
	
	
	

	D.3.41 In order to demonstrate traceability and selectivity, does the laboratory use reference cultures of microorganisms obtained from a recognized national collection or an organization recognized by the assessor body?
	D.3.7.b
	
	

	D.3.42 Are reference cultures subcultured no more than once to provide reference stocks?
	D.3.7.b.1
	
	

	D.3.43 Are appropriate purity and biochemical checks made and documented?
	D.3.7.b.1
	
	

	D.3.44 Are the reference stocks preserved by a technique that maintains the desired characteristics of the strains?  (Examples of such methods are freeze-drying, liquid nitrogen storage and deep-freezing methods.)
	D.3.7.b.1
	
	

	D.3.45 Are reference stocks used to prepare working stocks for routine work?
	D.3.7.b.1
	
	

	D.3.46 When reference stocks are thawed, are they not re-frozen and re-used?
	D.3.7.b.1
	
	

	D.3.47 Are bacterial working stocks not sub-cultured under normal conditions?
	D.3.7.b.2
	
	

	D.3.48 Are working stocks sub-cultured no more than 5 times except when it is required by standard methods, or when laboratories can provide documentary evidence demonstrating that there has been no loss of viability, no changes in biochemical activity and/or no change in morphology.
	D.3.7.b.2
	
	

	D.3.49 Are working stocks not sub-cultured to replace reference stocks.
	D.3.7.b.3
	
	

	D.3.50 Has the laboratory devised an appropriate environmental monitoring program that indicates trends in levels of contamination appropriate to the type of testing being carried out?
	D.3.8.a
	
	

	D.3.51 Are acceptable background counts determined
	D.3.8.a
	
	

	D.3.52 Are there documented procedures to deal with situations where acceptable background counts are exceeded?
	D.3.8.a
	
	

	D.3.53 Are wooden surfaces of fixtures and fittings adequately sealed?
	D.3.8.b
	
	

	D.3.54 Are walls, floors, ceilings, and work surfaces non-absorbents and easy to clean and disinfect
	D.3.8.b
	
	

	D.3.55 Are measures taken to avoid accumulation of dust by

___ Providing sufficient storage space

___ By having minimal paperwork in the laboratory

___ By prohibiting plants and personal possessions in the laboratory work area
	D.3.8.b
	
	

	D.3.56 Are the temperature measurement devices the appropriate quality needed to achieve the specification in the test method? (See 5.9.4.2.1 for details)
	D.3.8.c.1
	
	

	D.3.57 Are the devices temperature calibration traceable to national or international standards at least annually?
	D.3.8.c.1
	
	

	D.3.58 Are the graduations of the temperature measuring devices appropriate for the required accuracy of measurement?
	D.3.8.c.1
	
	

	D.3.59 Is the stability of temperature, uniformity of temperature distribution and time required to achieve equilibrium conditions in incubators, water baths, ovens and temperature-controlled rooms established? (Note:  for example, position, space between and height of stacks of Petri dishes)
	D.3.8.c.2
	
	

	D.3.60 Is the performance of each autoclave initially evaluated by establishing its functional properties?  (Note:  for example heat distribution characteristics with respect to typical uses)
	D.3.8.d.1
	
	

	D.3.61 Are the autoclave(s) capable of meeting specified temperature tolerances? (Note: Pressure cookers fitted only with a pressure gauge are not recommended for sterilization of media or decontamination of wastes.)
	D.3.8.d.1
	
	

	D.3.62 Are records of autoclave operations including temperature and time maintained for each cycle?
	D.3.8.d.2
	
	

	D.3.63 Is acceptance/rejection criteria of autoclave operations established and used to evaluate the autoclave efficiency and effectiveness?
	D.3.8.d.2
	
	

	D.3.64 Are regular checks of volumetric equipment performed and documented? (Note: See5.9.4.2.1 for details of possible checked)  (Note: this includes automatic dispensers, dispenser/diluters, mechanical hand pipettes and disposal pipettes)
	D.3.8.e
	
	

	D.3.65 Are UV sterilizers tested quarterly for effectiveness with positives (either reference cultures or positive monitoring samples?
	D.3.8.f
	
	

	D.3.66 Does the quarterly testing of the UV sterilizers include testing the power of the UV bulb.
	D.3.8.f
	
	

	D.3.67 Is calibration of support equipment according to the method specified requirements?  (Note this includes conductivity meters, oxygen meters, pH meters, hygrometers, and other similar measurement instruments)
	D.3.8.g
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