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Summary of Final Rule 
 
The U.S. Environmental Protection Agency (EPA) is amending the “Guidelines 
Establishing Test Procedures for the Analysis of Pollutants” under 304(h) of the Clean 
Water Act (CWA), by adding new analytical test procedures for enumeration of 
Esherichia coli (E. coli) and enterococci in wastewater, and fecal coliforms and 
Salmonella in sewage sludge.  The addition of these new methods may require entities 
with National Pollution Discharge Elimination System (NPDES) permits to begin 
monitoring for E. coli and enterococci in wastewater and fecal coliforms and Salmonella 
in sewage sludge within 30 days of the final rule being published in the Federal Register 
(FR). 
 
Background 
 
In August 2005 and April 2006, EPA proposed for public comment (70 FR 48256 and 71 
FR 18329) to amend the regulations at 40 CFR Part 136 to approve four E. coli methods 
and two enterococci methods for monitoring microbiological pollutants in wastewater, 
and two fecal coliform and one Salmonella method for monitoring of microbiological 
pollutants in sludge.  On September 29, 2006, EPA pre-published the Final Rule of these 
new wastewater methods.  Promulgation and publication in the Federal Register is 
expected in 2007. 
 
Methods for E. coli Monitoring in Wastewater 
 
The E. coli tests in wastewater include two membrane filtration (MF) and two multiple 
tube fermentation (MTF) methods.  The MF methods include modified m-TEC, 
developed by EPA and m-ColiBlue24®, developed by Hach Company.  The MTF tests 
(Standard Method 9223B and AOAC 991.15) are Voluntary Consensus Standards (VCS) 
methods.  Voluntary Consensus Standards are those developed or adopted by national 
and international VCS bodies.  Both MF and MTF prepared media are available as 
commercial products. 
 
Modified m-TEC is a single-step MF procedure that incorporates a chromogen specific to 
the detection and enumeration of E. coli.  In this method, a water sample is filtered 
through a 0.45µm membrane filter, the filter placed on modified m-TEC agar, incubated 
at 35 ± 0.5 oC for 2 hours, and then incubated for 23 ± 1 hour in a 44.5 ± 0.2 water bath.  
Immediately following incubation, all red or magenta colonies are counted as E. coli.  
 
m-ColiBlue24 is a single-step MF procedure that incorporates specific non-coliform 
growth inhibitors and a selective enzymatic indicator to allow for simultaneous detection 
and quantitation of both E. coli and total coliforms.  A water sample is filtered through a 
0.45 µm membrane filter, then placed in a Petri dish containing a filter pad and m-



ColiBlue24 nutrient broth and incubated at 35oC ± 0.5oC for 24 hours.  Blue colonies are 
enumerated as E. coli and red colonies are enumerated as total coliforms. 
 
The MTF procedures contain the chromogenic substrate OPNG, which simultaneously 
detects E. coli and total coliforms.  Water samples are added to commercially prepared 
tubes or packets of media.  The sample is then mixed and poured into a tray or well, 
which is subsequently incubated at 35 ± 0.5 oC for 24 hours.  If detection is questionable 
after the specified incubation period, the sample is further incubated for up to an 
additional 4 hours at 35 ± 0.5 oC.  After incubation, each tube or well is compared to a 
reference color provided with the media.  If the sample has a yellow color greater or 
equal to the reference color, the presence of total coliforms is verified.  The sample is 
then checked for the presence of fluorescence.  Fluorescence greater than or equal to the 
reference sample is a positive test for E. coli.  The concentration in MPN/100 mL is 
calculated from the number of positive tubes or wells using MPN tables provided by the 
media’s manufacturer. 
 
Methods for Enterococci for Wastewater 
 
Tests for the detection and enumeration of enterococci in wastewater include one MF and 
one MTF method.  The MF agar method mEI, developed by EPA, contains a chromogen 
specific to the detection of enterococci.  In this method, a water sample is filtered, and the 
filter then placed on mEI agar and incubated at 41 ± 0.5 oC for 24 hours.  Following 
incubation, all colonies with a blue halo, regardless of colony color that are greater than 
0.5 mm in diameter are counted as enterococci.  The MTF method, a VCS developed 
standard developed by ASTM International, uses MUG media.  Samples are incubated 
for 24 hours at 41 ± 0.5 oC.  After incubation, the presence of blue/white fluorescence is a 
positive result for enterococci.  The concentration in MPN/100 mL is calculated from the 
number of positive tubes or wells as in the MTF tests for E. coli.  Both MF and MTF 
prepared media are available as commercial products. 
 
Methods for Fecal Coliform in Sewage Sludge 
 
Tests for the detection and enumeration of fecal coliforms in sewage sludge include two 
MTF methods (LT-EC Media and A-1 Media) developed by EPA.  The test using LT-EC 
media is a two-step procedure.  The first step, tubes containing LTB broth are inoculated 
with sewage sludge and incubated for 24 ± 2 hours at 35 ± 0.5 oC.  After incubation, the 
presence of turbidity and gas constitutes a positive presumptive test for coliforms.  The 
absence of turbidity and gas requires a second incubation for 24 ± 2 hours at 35 ± 0.5 oC.  
Failure to produce turbidity and gas within 48 hours ± 3 hours indicates fecal coliforms 
are not present.  The fecal coliform test using A-1 media requires inoculation of tubes 
with sample and incubating for 3 hours at 35 ± 0.5 oC, then incubating at 21 ± 2 hours.  
Production of turbidity and gas within 24 ± 4 hours constitutes the presence of fecal 
coliforms. 
 
Method for Salmonella in Sewage Sludge 
 
The test for Salmonella in sewage sludge is as multi-step MTF procedure developed by 
EPA.  In the selective phase, tubes containing TSB are inoculated with sample and 
incubated for 24 ± 2 hours at 36 ± 1.5 oC.  After incubation, drops from each TSB tube 



are spotted onto selective Rappaport-Vassiliadis agar medium semisolid modification 
(MSRV).  The drops are allowed to absorb into the agar for 1 hour at room temperature, 
then incubated at 42 ± 0.5 oC for 16 to 18 hours.  After incubation, “whitish halo” 
growths from each sample are streaked onto two XLD media plates and incubated for 18 
to 24 hours at 36 ± 1.5 oC.  After incubation, one of the plates is submitted for 
biochemical confirmation.  The other plate is refrigerated for reference.  The presences of 
pink to red colonies with black centers are considered Salmonella.  In the confirmatory 
phase, the pink to red colonies are selected and inoculated into TSI slants LIA slants, and 
urease broth.  All are incubated at 24 ± 2 hours at 36 ± 1.5 oC.  The confirmatory phase 
tests are evaluated as positive or negative, depending on specific color reactions.  The 
TSI slant undergoes an additional conformation step using polyvalent O antiserum.  In 
order for the original TSB tube to be considered positive for Salmonella, the associated 
inoculations should MSRV positive, XLD positive, TSI or LIA positive, urease negative, 
and polyvalent O positive.  Failure in any of these tests constitutes a negative Salmonella 
reaction. 
 
Performance and Cost Considerations for Monitoring of E. coli in Wastewater 
 
This rule specifically requires NPDES facilities that monitor and report the presence and 
enumeration of fecal coliforms in wastewater to now report the presence and enumeration 
of E. coli.  The table below may be used as a guide to help determine which method is 
most appropriate for your facility. 
 
Performance and Cost Table 

 
 

Media/Method 

Method Performance 
False Positive - False 

Negative Ratios 

Initial 
Startup 
Costs 

Cost Per 
Test 

Modified m-TEC (EPA 1603) 3.1% - 4.8%1 $4.423

m-ColiBlue24® (Hach 10029) 2.3% - 4.9%4 $6602

$2.653

Colilert® (Standard Method 9223B) 6.7% - 15.8%5 $6.727

Colilert-18® (Standard Method 9223B) 11.9% - 21.6%5 $3,6006

$7.227

 
To learn more about EPA’s new microbiology test procedure rule, go to 
http://www.epa.gov/waterscience/methods and contact Roger Sedlacek or Derek Walker 
of Hach Company.    

                                                 
1 Data cited from “Results of the Interlaboratory Validation of EPA Method 1603 (modified mTEC) for E. coli in Wastewater 
Effluent,” EPA Docket ID OW-2004-0014-0004. 
2 Typical cost derived from Hach Company Catalog and is for single filtration manifold. 
3 Typical cost derived from Hach Company Catalog and is includes media, agar plate, and filter. 
4 Data cited from “Results of the Validation of m-ColiBlue24® Media for Enumeration of E. coli in Wastewater Effluent,” EPA 
Docket ID OW-2004-0014-0061. 
5 Data cited from “Study Report for the Proposed US EPA Approval of IDEXX’s Colilert®-18 and Colilert® for the Detection and 
Enumeration of Escherichia coli in Wastewater Samples,” EPA Docket ID OW-2004-0014-0011. 
6 Typical cost derived from Weber Scientific Catalog and includes Quanti-Tray® sealer and UV lamp. 
7 Typical cost derived from Weber Scientific Catalog and includes media and tray. 

http://www.epa.gov/waterscience/methods

	Summary of Final Rule
	Background
	Methods for Enterococci for Wastewater
	Methods for Fecal Coliform in Sewage Sludge
	Performance and Cost Table

