APPENDIX D

Methods Checklist:  Fecal Coliforms-Membrane Filtration

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:

Fecal coliform bacteria are part of the coliform group of bacteria defined as gram-negative, non-spore forming rods that ferment lactose in 24 ( 2 hours at 44.5(C.  Lactose can be detected through the production of gas in a multiple tube technique or by the acidity forming blue colonies in a membrane filter procedure.  The membrane filter procedure is used to identify and enumerate coliform bacteria of fecal origin from those derived from other sources.

With this procedure, an appropriate volume of water sample (or dilution) passes through the membrane filter, which retain the bacteria present in the sample.  The membrane filter is then placed on an absorbent pad saturated with M-FC agar in an appropriate container.  The container is incubated at 44.5(C for 24 hours, and typical blue colonies are counted to determine the number of fecal coliforms, per unit volume of sample.  Although somewhat susceptible to interferences,  including high solid levels and high levels of noncoliform bacteria, advantages of the membrane filter procedure include rapidity and a generally enhanced precision.

40 CFR Part 136,  July 1,  1996,  References:
1978 EPA Methods Manual entitled “Microbiological Methods for Monitoring the Environment," Waters, and Wastes,” (p.  124).

“Standard Methods for the Examination of Water and Wastewater,”  18th Edition, 1992,  Method 9222 D, (p .9-60).

Table II,  40 CFR  Part 136,  July 1, 1996:


Holding Time:

6 hours


Preservation:

4(C; 0.008% Na2S2O3

Sample Container:
Glass or Plastic

Equipment:
Incubator: 


Media: 


Filter: (Pore size): 


Sterilization Equipment: 

Required by the 18th Edition of Standard Methods (Page):

Yes
No
NA

1.
Is the laboratory equipment decontaminated via UV sterilization,
___
___
___


flowing steam, or boiling water? (9-56)

2.
Does the filtration assembly consist of a seamless funnel fastened to a base 
___
___
___


by a locking device or magnetic force? (9-54)

3.
Is the flask connected to an electric vacuum pump or similar apparatus? (9-54)
___
___
___

4.
Are membrane filters used with a 0.45 (m pore diameter for complete retention
 ___
___
___



of coliform bacteria? (9-54)

5.
Are the membranes gridmarked? (9-54)
___
___
___

6.
Is dehydrated media used and reconstituted according to manufacturer’s
___
___
___


instructions? (9-60)

7.
Is the media rehydrated with water containing 10 ml of 1% rosolic 
___
___
___


acid (can be absent if no other interferences) in 0.2 N NaOH? (9-60)

8.
Is prepared media stored at 4-8(C and then disposed of after 96 hours (broth)
___
___
___


or 2 weeks (agar)? (9-60)

9.
Is the media confirmed to have a pH of 7.4? (9-60)
___
___
___

10.
Was the media NOT sterilized in the autoclave? (9-60) (It should not be
___
___
___


autoclaved)

11.
With each new lot of media, is the medium verified as nontoxic with at least 10
___
___
___


or more colonies obtained from several natural samples? (9-60)

12.
Are sterile forceps used to place the membrane filter (grid side up) in 
___
___
___


the reciprocal? (9-54)

13.
Is a filtration blank run after 10 samples to access the possibility of cross 
___
___
___


contamination? (9-56)

14.
Are sample volumes used that will yield 20 to 60 fecal coliforms per 
___
___
___


membrane? (9-60)

15.
Is an appropriate volume of water being used? (9-60)
___
___
___


Volumes:  ______mL  ______mL   ________mL

16.
Is a media blank analyzed? (9-60)
___
___
___

17.
Is a water blank analyzed? (9-60)
___
___
___

18.
Is the membrane filter placed on a sterile absorbent pad previously saturated 
___
___
___


with M-FC medium? (9-61)?

19.
Are tight fitting plastic dishes used for culture growth? (9-60)
___
___
___

20.
Is the equipment sterilized between sample filtrations? (9-61)
___
___
___

21.
Are the cultures placed in plastic bags or taped with waterproof tape to 
___
___
___


prevent leakage? (9-61)

22.
Are the cultures placed in a  44.5 ( 0.2°C waterbath for incubation within 30 
___
___
___


minutes of filtration? (9-61)

23.
Are the plates read after 24 hours? (9-60)
___
___
___

24.
Are only blue colonies counted as fecal coliforms? (9-61)
___
___
___

25.
Is low magnification used to aid the colony counting process? (9-61)
___
___
___


Magnification     __________ X

26.
Is the fecal coliform density determined from those dilutions producing 
___
___
___


counts of 20-60 coliforms? (9-61)

Calculations






Average those total counts from plates containing 20-60 colonies.

General Laboratory Techniques 
Yes
No
NA

1.
Is the graduated cylinder used for making dilutions and the filters rinsed with
___
___
___


sterile dilution water?

2.
Is the sample analyzed within the six hour holding time?
___
___
___

3.
Are all calculations done correctly?
___
___
___

4.
Are the analyst’s initials recorded?
___
___
___

5.
Are the analysis date and time recorded on a bench sheet?
___
___
___

6.
Are the sample date and time recorded on the bench sheet?
___
___
___

7.
Are all raw data retained after three years?
___
___
___

Comments:

Methods Checklist:  Dissolved Oxygen - Membrane Electrode Method

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:
Dissolved oxygen (DO) levels in natural and wastewaters depend on the physical, chemical, and biochemical activities in the water body.  Two methods for DO analysis are available:  the electrometric method using membrane electrodes, and the Winkler or iodometric method.  The electrometric method is a titrametric procedure based on the rate of diffusion of molecular oxygen across a membrane.

The membrane electrode method is recommended for samples containing materials that interface with the Winkler method, such as sulfite, thiosulfate, polythionate, mercaptans, free chlorine or hypochlorite, organic substances readily hydrolyzed in alkaline solutions, free iodine, intense color or turbidity, and biological flocs.  The most common instrumental probes for determination of DO in water are dependent on electrochemical reactions.  Under steady state conditions,  the currents or potential can be correlated with DO concentrations.  Interfacial dynamics at the  probe - sample interface are a factor in probe response.  Therefore, a constant and significant degree of interfacial turbulence is necessary for highest precision.

40 CFR Part 136,  July 1,  1996 - References:
1979 US EPA Manual entitled “ Methods for Chemical Analysis of Water and Wastes,”  EPA 600/4-79-20, Revised 3/83  Method 360.1,  (p.360.1-1).

“Standard Methods for the Examination of Water and Wastewater,”  18th Edition, 1992,  Method 4500-0G,  (p.  4-98-105).

Table II,  40 CFR Part 136,  July 1,  1996.
Holding time:

Analyze immediately


Preservation:

None


Container:

Glass Bottle and Top

Equipment: 
Membrane Electrode: 


Meter: 

Required by the 1979 EPA Methods Manual and the 18th Edition of Standard Methods (page):

Yes
No
NA

1.
Is the sample a grab sample? (4-104) 
___
___
___ 

2.
Are samples taken with a minimum of turbulence and bubble formation? (4-99)
___
___
___

3.
Is the sample temperature recorded to the nearest °C or more precisely? (4-99)
___
___
___

4.
Is the membrane properly placed on the electrode with no bubbles trapped 
___
___
___


under the membrane? (4-105)


5.
Are the manufacturer’s calibration procedures followed exactly? (4-104)
___
___
___

6.
Is the  electrode calibrated before each use to eliminate interference’s? (4-104)
___
___
___

7.
Is sufficient sample flow provided across the membrane surface by 
___
___
___


stirring? (4-105)

General Laboratory Techniques: 
Yes
No
NA
1.
Is a quality control sample of zero DO run quarterly using Na2SO3 and CoCl2?
___
___
___

2.
Are split samples run on 10% of samples? 
___
___
___

3.
Is the temperature probe for DO, calibrated against a NIST standard thermometer? 
___
___
___

4.
Are the analyst’s initials recorded? 
___
___
___

5.
Are the analysis date and time recorded? 
___
___
___

6.
Are detailed calibration records found on bench sheets? 
___
___
___

7.
 Are all records and raw data retained on file for 3 years? 
___
___
___

8.
Does the meter adjust for temperature and can be zeroed? 
___
___
___

Comments: 
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