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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 141 

IFR 355>-8) 

National Primary Drinking Water 
Regulations: Analytical Techniques; 
Coliform Bacteria 

AGENCY: En\'ironmental Protection 
Agenq· (EPA). 
ACTION: Fmal rule. 

su~MARY: This ar.t1on amends the 
t\ational Pr1mary Drmkmg Water 
Regulat1ons (l\'PDWRs) promul!lated 
pursuant tu sect1on 1412 of the Safe 
Drinkmg Water Act (SDWA) to specify 
an additiOnal analytical method to 
enumerate total collfo:ms {or the 
purpose of dete!'mining comphance with 
the current ma:<imum contammant 
le\'cls (MCLs) for coliform bacteria in 40 
CfR 141.14. Only approved anal~•t1cal 
techniques may be used for deterrnming 
comphance with Mei.s. The two 
m:?thods currently approved in 40 CFR 
141.21 are: (1) The Multiple-Tube 
Fermentai..Jon (MTF) technique. and (2) 
the Membrane Filter (MF) technique. 
The third alternate procP.dure which 
EPA is appro,ing today is the Minimal Jt. 
Medium ONPG-MUG test. 1\. 

EPA requested comment on whether it 
should approve the Autoanalysis 
Colilen test (henceforth called the 
Mmimal Medium ONPG-MUG test. or 
~!0-MUG test. a more specific generic 
name) for deterrnining compliance v.ith 
the current MCLs for total coiiforms on 
May 6. 1988 (53 FR 16352). The Agency 
ha~ determmed that the proposed 
technique is substantially equivalent in 
both prec1sion and accuracy to the 
techniques already approved. 
a:ncnvt,DATE: The rule is effective 30 
days from publication. in accordance 
with 40 CFR 23.7. this regulation shall be 
considered f1ual Agency action for the 
purposes of judicial re\;ew at 1 p.m. 
Eastern Standard Time on July 31. 1989. 
The incorporation by reference of the 
publication listed in the regulation is 
approved by the Director of the Federal 
Register as of August16. 1989. 
ADDRESSES: The public comments and 
supponmg documents cited in the 
reference section of this notice are 
available for l't'view at EPA's Drinking 
Water Docket401 M Street SW .. 
Washington. DC 20460. For access to 
Docket material. call (202)3BZ-30Z7 
between 9 a.m. and 3:30 p.m. for an 
appointment. 
FOR FURTHER INFORMATION CONTACT: 
The Safe Drinking Water Hotline. 
telephone (800) 42&--4791 or (202) 382-

5533 for callers in the Washington. DC 
area and Alaska. The Safe Drinking 
Water Hotlme is open Monday through 
Friday. excludmg Federal holidays. from 
6:30a.m. to 4:00p.m. Eastern t1me. 
I. Summary of Today·s Action 
II. Statutory Authority and Regulatory 

Background 
A. Statutory Authority 
B. Regulatory Background 

In. Comments and Responses 
A. Favorable Comments 
B. Recommtnded Modifications 
C. Comments Opposed to the MMO

MUG Test 
IV. Regulation Asses!'ment 

Requirements 
A. Executn:e Order 12291 
B. Regulatory Flex.ibility Act 
C. Paperwork Reduction Ac.:t 

V. Effective Date 
VI. References and Public Docket 

I. Summary of Today's Action 

Todav's action makes available an 
additional analvtical method for 
determining comphance with the CUJTent 
MCLs for total coliform bacteria in 40 
CFR 141.14. This method is the MMO
MUG test. With the promulgation of this 
method. thr-ee analytical procedures for 
total coliform analvsis are available: the 
Membrane Filter technique, the 
Mulhple-Tube Fermentation technique. 
and the MMO-MUG test. Any of these 
tests may be uaed to analyze drinking 
water samples for the estimation or 
enumeration of colifo:-m bacteria to 
determine compliance with the current 
MCLs for this group of organ;smll. 

n. Statutory Authority BOld Regulatory 
Background 

A. Sl.atutory Authority 

The SOW A requires EPA to 
promulgate NPDWRs which include 
MCLs or treatment techniques (~on 
1412). NPDWRs also contain "c:r.teria 
and procedures to assure a supply of 
drinking water which d~penri.1bly 
complies with such maximum 
contaminant levels. including q~~alHy 
control and testing procedure!! to enaure 
compliance with such IPvels" (section 
1401(1)(DJ).ln addition. section l445(a) 
of the Act authorizes the Admi::.istrator 
to require monitoring to assist in 
determining whether persons are in 
compliance with the Act. EPA'a 
promulgation of analytical tedmiques ia 
authorized under these sections of the 
Act. EPA has promulgated analytical 
techniques for all currently regulated 
drinking water contaminants: penom 
must use one of the approved au.lytical 
techniques for determining compliance 
with the MCLs (see 40 CFR 141.%1-30). 

B. Regulatory BacJ.r.ground 

On May 6. 1988. as part of the Notice 
of Availability on proposed chan~cs to 
the NPDWR for total coliforms. EPA 
requested comment on whether it should 
approve the MMO-MUG test (called by 
its commercial name. the Autoani!!ysis 
Colilerl System in that notice) as a th1rd 
procedure to determine the presence or 
absence of total colifonns under the 
revised total coliform rule. Due to the 
significant number of individuals who 
expressed interest in using the MMO
MUG test as soon a& possible (rather 
than waiting for the effective date of the 
revised coliform rule). and because of its 
simplicity and possible lower costs. EPA 
also requested comment on whether it 
should approve the five-tube MMO
MUG test to determine the mean density 
of total coliform bacteria in drinking 
water for determining compliancP with 
the current MCLs for these orgamsms 
(53 FR 16348). This notice pertams only 
to testmg for compliance w1th the 
current MCLs. Use of this test to 
determine comphance with the re\•iscd 
coliform rule. to be published shcrtly. 
will be addressed when EPA 
promulgates that rule. 

The test described in the Notice of 
Av3ilability was a five-t5be 
quantification method. The test was 
validated as a ten-tube test by an 
extensive field evaluation co-sponsored 
by EPA and the American Water Works 
Association Research Foundation. 
which explicitly followed the protocol of 
the EPA En\·ironmental Monitoring 
Systems! c.hnratory (EMSL) for 
Ci!rtifit:liU':l oi iiltemative analytical 
methods (1 ;. ·~·'l::se data on the natim-:al 
~eld evaluati.::1 were recently pubhshf.'d 
i2), and are a:l:o evailable in the docket 
for the F:JF:cd changes to the current 
colifc:'iil r~ 1.: Other recently pubhshed 
L.~or."1sti·:n (i:-!;cribing the MMO-l\IUC 
~NII!i"'! c!~··;:! in Sf.'ction VI below (3.4). 
.C.:·'iSl. h.'r ..:tcrmined that Fta!1stical 
an.t:y~es c~nfirm that the five- and ten
tube!~!':~ t·:!.;~<i~r. al'e comparable. Based 
on the viil.~J!.•jn diita and EMSL's 
naluation. the ~ency bas concluded -
that this m~thod is equivalent to 
currently approved methods in terms of 
precision and accuracy. Furthermore. 
the false positive rate. as determmed b~· 
reaction in brilliant green lactose bile 
broth, is 13~ for both the MMO-MUG 
te1t and the currently approved ~ITF 
test. The false positive rate for the 
currently aiJproved MF technique is 
approximately 22~. Since it is a new 
method lll'!d consequent!)' has not been 

. tested with the whole range of drinking 
water 8'\'ailable in the United States. 
EPA encourages laboratories to perform _ 
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pundleltestmg between the MMO-MUG 
test and other EPA-approved procedures 
for enumeratmg total cohform bactcna 
for at least several months to assess the 
effectiveness of the MMO-MUG test for 
the specific water \ype being analyzed 
and to assess the impact on numbers of 
posltlve tests of the techmques. To 
enable and enhance collection and 
evaluation of comparative data from the 
increas1~ number of tests avail~ble. 
EPA strongly recommends that 
laboratories identify which test(s) they 
use on the data form for each sample 
anal~·zrd. It is important to note that 
EPA has not vet determmed whether 
this test is fuily satisfacto2v for 
auess1ng wa1er other than· dnnking 
water. 

The MMO-~nJG svstem is based on 
the ability of total co.bform bactena to 
produce tbe enzyme beta-gaJactosidase 
which bydrolrzes o-nitrophenyl-beta-d
galactopyranoside (ONPG) present m 
the chem1cally defined medium to form 
a yellow coi:E>r. The formulation of the 
test medium poorly supports the growth 
of non-coliform microorgamsms: the 
target coliform microorganisms produce 
the yellow color within 24 hours. The 
test procedure consists of aseptically 
addmg 10 ml of the water sample to 
each of five tubes containing a 
meos~·-::d amount of MMO-MlTG test 
medium. capping the tubes. mi>..ing 
vigorously by inversion. incubating at 
35-37 ·c for 24 hours. and obser\'ing for 
a yellow color. If the color is so li&;ht a 
yellow that .a definiti\'c reading cannot 
be made. the "tubes are re-incubated at 
35-37 ·c up to. but not more ti'lan. four 
additional hours. Deepening of the 
yellow color indicates the presence of 
total cohforms. 

Total coliform bacteria are a 
he~rogeneous group of orgomsms. the 
definition of which is based on the1r 
abihty to produce acid and gas from 
lactose. although a number of strains 
may produce no gas. Taxonomists who 
work with this group of bactPria use a 
range of physiological and biochemical 
test~. but do not deal with absolutes. 
because a certain percentage of strains 
recovered from nature will vary from the 
established norm. Therefore. 
methodology based on different 
enzymatic re~ctwns ma)· occasionally 
detect different orgamsms. but. if in 
actual fitld studies the percentage of 
coliforms detected bv a new method 
falls within acceptable Hmits of 
comparabilil) with an established 

· method. EPA believes the new test can 
also be deemed acceptable Without 
ch :~llenging current definitions. This 
bt ing so. EPA does not believe that a 

ne~ dP.finition for coliform b11cteria is 
req~ircd. 

An additional enzyme. beta
glucuronidiise. is produced by 
Eschenchio coli and forms a fluorescent 
substance when it hvdro-4-
methylumbelliferyl-beta·D-glucuromde 
(MUG) present in the ~fMO-MUG 
medium. allowing for detection of this 
b~cetenum (2). However. stud1es to 
e\llluate the efflcacv of the MMO-MUG 
test for detection or'£. coli are still 
underway. Thus EPA's promul~dtion of 
the MMO-MUG test for eshmating the 
me11n densit\' of total coliform& should 
not l>P construed as an EPA 
endorsement of the effer.tiveness of this 
test for detection of E. coli at this pomt. 
l~red.ents per liter for the MMD

MUG test medium (2.5) are listed below: 
(t\%).50 •. 5g 
Mn(SO. J,. 51!mg 
ZnSO,. 50Tr.g 
MgSO •. JOOmg 
NllCI. lOg 
CaCb. 50mg 
10·-b!>O,, OOOmg 
Na,HPO,, 6.2g 
NiLSO •. 40mg 
ampho:ericin B. lmg 
ortho-nitrophenyl-beta·D-

83lactop)Tanoside (ONPG). 500mg 
4-methylumbelliferyl-beta-D-glucuronide 

(MUG). 75mg 
Solanium. SOOmg 

This list of ingredients is given for 
info:mation purposes only: as with other 
med1a, EPA does not encourage 
preparation of the M.\fO-MUG medium 
by individual users because of quality 
assurance problems. The MMO-MUG 
medium can be purchased commercially 
in a prepackaged form. or in bulk to be 
dispPnsed as needed. Laboratories 
malo..in~ their owr. MMO-MUG med1um 
should ascertain that it is prepared w1th 
rigid quality assurance measures to 
ensure that results are comparable to 
those obtained with the commercially 
available med1a. 

The interim total coliform rule defines 
two max1mum contaminant levels 
(MCLs}-a "single sample violation" 
and a monthly average. Both MCLs are 
defined according to the analyticiil 
procedure used. Under this final rule. 
when a labo~ato:-y uses the MMO-MUG 
test. the MCLs are identical to those 
prescribed in 40 CFR H1.14(b)(1) for the 
five-tube fermentation tube (MTF) 
method and 10-ml standard portions. 

Ill. Commeots and Responses 

As noted earlier. in the May 6. 1988. 
notice. EPA requested comment on 
whether it should approve the 
Autoanalysis Colilert System (MMD
MUG test) as a five-tube qllantification 

method for analyzing samples to 
deterr.11ne compliance w1th the currer.: 
total coliform bacteria MCLs and to 
determme compliance with the proposed 
revised total coliform MCL as a 
qualitative test. EPA rece1\•ed man\' 
comments addressing this issue. the 
great majority supporting EPA appro\ ;d. 
In today'e not1ce. the Agency will on!~ 
summarize and respond to those 
comments specific to the use of the 
MMO-MUG test to determme 
compliance with the current total 
coliform bacteria MCLs. EPA will 
identify and respond to comments on 
the use of the MMO-MUG test to 
determine compliance with the re\'iscd 
coliform rule when it promulgates that 
rule. If a comment pertained to both 
rules. or if the Agency could not 
determine which rule the comment 
referred to. EPA has identified and 
responded to the comment in this noL.:e. 
and will address it in the forthcommg 
re\'ised rule. as well. 

A. Fol·oroble Comments 

Fifteen commenters specificall~· 
endorsed use of the MMD-MUG test. 
The commenters found the procedure 
reliable. accurate. rapid. and easy to 
use. They liked the additional flexibil:ty 
that another alternate method would 
provide. and pointed out the advantage 
of having a procedure available for 
detection of coliforms that would not be 
affected by the presence of large 
numbers of heterotrophic bac•c:-1a. Some 
thought that use of the procedurP would 
save time in transport of samples and 
would reduce labora!ory cos!. "m: 
commenter not only stated that the 
MMO-MUG test should be arpro\·ed as 
an additional method to determme t-.ICL 
compliance. but also believed that it 
would be of assistance in identif~·ing 
"trouble spots." i.e .. as a ql!lck. s1mp!e 
method for coliform detttctlon m a 
distribution system heavily 
contaminated with hPterotrophic 
bacteria. 

B. Recommended ModificatiOns 

S:x of the commenters who approved 
the nPw test had suggestions or 
recommended limitations concerning its 
use. 

.l Limitations Suggested 

One commenter was opposed to the 
use of the MMO-MUG test for anal\'sis 
of compliance samples by uncPrtifu;d 
laboratories. claiming it would result in 
under-reporting or erroneous reportin~. 
and have a negative effect on smiill 
laboratories dependent upon water 
testing for their livelihood. If these 
l~horatur;es were to close for }dck of 
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funds. suppher& would need to spend 
more money for transportation of . 
samples. This commenter recommended 
that only State personnel. or State
recommended personnel. be allowed to 
use the test. Another comment('!' 
questioned whether EPA intends to 
require laboratones to be certif~ed for 
performance of the test. 

Some commenters thought that the 
lest should be available for smaller 
systems and for on-site testing. Another 
commenter. did not consider the test to 
be appropriate for use in analyzm11 non
dismfected water. because the method 
would provide no indication of the 
number of heterotrophic bact en a 
present. 

Under 40 CFR 141.28. a public water 
srstem must use a laboratory approved 
by the State (a "certified laboratory"! to 
analyze most regulated drmkin@ water 
contaminants. tncludmg total coliforms. 
The State certification requirement 
should not negatively affect Gmall 
laboratones that aJOe already certified 
for total coliform analyses using the 
currently approved methods. EPA'10 
regulations require that ali compliance 
analyses be conducted by laboratones 
approved by the State. and it is not 
EPA's intention that unapproved 
laboratories or other analysts be 
permitted to run the MMD-MUG test. 
Because the MM~MUG is so Similar to 
the EPA-approved Multiple Tube 
Fermentation Technique. EPA is merely 
encouraging States to allow certified 
laboratones to use the MMQ.-MUG test 
without specific initial certification. EPA 
is planning to develop and publish 
specific certification cntena for the 
MMD-MUG test for future use in on-site 
evaluations of laboratones. For the 
purposes of today'a rule. EPA a till 
requires that all coliform analyses be 
conducted.in laboratories approved by 
the State. but the Agency is not 
specifying specific certification criteria 
for the M.\i~MUG test. 

Regardmg the use of this test for 
enumerating total coliforms in 
undisinfected drinking water because of 
its inability to signal the presence of 
high levels of heterotrophic bacteria. the 
test was not designed for that purp~c; 
the test is simply designed to detect and 
enumerate coliform&. If enumeration of 
heterotrophic bacteria is desirable. 
standard analytical procedures are 
available. 

2. Comments or. Procedures for the 
MMD-MUG Test 

One commenter supported the MMD
MUG test. but stated that the sample 
volume should be 100 mi. rather than 50 
mi. 

Aa described in the May 6. 1988. 
notice (53 FR 16352). EPA has reviewed 
data which demonstralo that the MMD
MUG procedure. when used as a five
tube test (with 10-ml aarJple portions in 
each tube). gives results that are 
comparable to those achieved when 
u.sin~ the EPA-approved five-tube MTF 
procedure. Thus. for consistency WJth 
the EPA-approved MTF procedure. EPA 
is appro\'in,t! the use of the five-tube 
t-.fMO-MUG test. which uses a total of 
50 mJ of water sample. As stated above. 
the Agenc}' is in the process of revising 
the toti:ll coliform rule; one of the 
proposed provisions would requ1re 
&}'stems to use a 100-ml water sample. 
regardless of analytical method used. 
Thus. EPA will probably repbtce the 
requirement to use a 50-ml W••ter sample 
for the MMO-MUG test. as approved m 
toda~··s rule. with a requirement to use 
100 ml (in a ten-tube test or 8 single 
bottle) beginning on the effecti\·e date of 
the re\ised rule. i.e .. 18 months after 
promulga lion. 

3. Other Comments 

Other commenters who supported use 
of the MMO-MUG test suggested that it 
be tentatively approved until it could be 
compared with other tests in 8 greater 
variety of situations. and then re-. 
evaluated aher four years. Another 
commenter supported use of the tes·t. but 
thought that EPA should not refer to the 
test by Its trade name (i.e .• Autoanalysis 
Colilert System). · 

EPA believes that existing data 
support approval of the MMO-MUG test 
at this time; however. EPA agrees that 
compari!::m studi:::: r>re useful. Thus. as 
mentioned above. the Agency 
encourages laboratories to conduct 
multi-month studies comparing the 
MMO-MUG test to previously approved 
EPA methods to insure that resulta are 
comparable for the specific water being 
tested before relying completely on the 
new teat. Water suppliel'l ahould keep in 
mind that. although the MMD-MUG 
technique ia equivalent to currently 
approved techniques, changee in the 
number of positin tests could affect 
compliance determinations. The Agency 
aao agrees that the teat approved today 
should be referred to by a generic name 
rather than a trade name. Accordingly. 
EPA now refera to this method aa the 
MMO-MUG test. 

C. Comments Opposed to the MMD
MUG Test 

One commenter opposed the MM~ 
MUG teat bec::ause the medium was 
expensive and only available from one 
source. A second commenter found the 
test cumbersome aa currently packaged 
as well 85 expensive. A third did not 

like the test. believing that the test doe5 
not quantify coliforms. e\·en thou~h it 
waa easy to use and gsve rapid re!lults. 
Still another commenter believed that 
the availability of the test to amaller 
facilities would create difficulty in 
tracking the results of labor& tory tests. 

_, The Agency has reviewed the costs 
associated with the MMO-MUG test 
and determined that lt generally does 
not cost more than the current appro\'ed 
mPthods. and that, in fact. in aomP 
sEttings it may prove less expensi\'e 
when time and labor costs are 
considered. Commenters pro\·ided no 
data which demonstrate that this 
conclusion is invalid. or course. 
laboratories using the existing approved 
methods to evaluate samples are free to 
continue usmg them if they find them 
less costly or otherwise preanble. 

EPA also has reviewed the problem of 
MMO-MUG medium availability. The 
producer of this medium has assured the 
medium's developer and EPA of its 
availability, dependent upon demand (6. 
7, 8. 9). Although the medium currently 
can be obtained only from a single 
source. there are precedents for 
approval of media containing an 
ingredient available from 8 single source 
(6). The ingredients for .MM~MUG 
medium are all readih· available 
commercially with the single ex~r. 
of the dispersing agent. Solanium. The 
producer lists this ingredient as 
available on its current price list (7) and 
has stated its intention to fulfill public 
need (8. 9). In addition. the~c listing 
of ingredients make. H more likely that 
other manufacturers will produce the 
same product or slightly modified 
versions of the product, so that 
equi\•alent media would no longer be 
available from only one source. 
• EPA does not believe the test. as 
currently packaged. is more 
cumbersome to use than other appro\·ed 
tests. In fact. EPA behe\'eS that the test 
may be significantly less cumbersome. 
The five-tube test approved today is 
designed to estimate the coliforms 
present in a sample by the Most 
Probable Number procedure. Therefore. 
the MMD-MUG test ia a suitable 
method for estimating total coliform 
bacteria in water 5&mpies to determine 
compliance with the current MCl.s for 
total coliform bacteria. 

The requirement to use a certified 
laboratory for performance of the 
MMO-MUC test should prevent any 
increase in difficulty of tracking test 
results since web laboratories are 
accustomed to recordk.eeping required 
for compliance purposes. 
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1\'. Regulation Assessment 
Requirements 

A. £.\ecu!Jt·e Order 12291 

Executive Order 12291 rPquJres EPA 
to jud!!P. whether a regulahon is "maJor" 
and. if so. to prepare a ref:!da to!')' tmpact 
analysis. EPA has detenr.;ned that thi~ 
re!!ulatJOn will not have an economic; 
effect of $l00 milhon or more. c:~us~ a 
S1~nif1cant increase in co~t or prices. or 
cause any of the averse cflects 
described in the Executive Order. a:1d. 
therefore. is not a major rule. This 
regulation simply specif1es an additional 
analytical technique which can be used 
by laboratories to enumerate colifiJrm 
bacteria. Laboratories may use the nPw 
method or continue using one of the 
pre\·iously app~o,•ed methods. 
Therefore. there will not be am ad\•erse 
ecaaDmic impacts. This rule rna~. in 
fact. reduce costs because it approves a 
method that is simpler than existmg 
approved methods. 

This notice -was suhmitted to OMB for 
its re\'iew under the Executi\'!' Order. 

B. Re&::latory FlexibilifJ' Act 

Thi~ amendment is consistent with the 
objectives of the Regulatory Flexibility 
Act (5 U.S.C. 602 et seq.) because it will 
not ha\·e a significant economic impnct 
on a substantial number of small 
entities. This rule gi\·es laboratories. 
including small laboratories. tht> latitude 
to use an alternate method for total 
colifo:m analysis. if they wish. As noted 
earlier. this method costs no mort to 
perform than methods already approved 
and may. in fact. cost less. 

C. Paperwork Reduction AU 

This rule contains no requests for 
informahon and. therefore. is not 
covel"1!d by the Paperwork Reduction 
Act. 44 U.S.C. 3501 et seq. 

V. Effective Date 

This rule is issued under SDW A 
sections 1401, 1412. and 1445. Although 
section 1412.(b) pro\·ides thai the 
National Primary Drinking Water 
Regulations (as defined in section l.WI l 
take effect 18 mont~ after thei~ 
promulgation. under liection 1445 there 
is no such limitahon for monitoring. 
reporting. and recordkecping regulations 
which may be used to assist in 
determining compliance. To allow the 
monitorinF methods to be used 30 days 

after promulgation. EPA is promulgating 
these regulations under sect1on 1445. 
Effective 18 months after promulgatio:-~. 
the analvtical methods will also be 
deemed ·to be promul!!Rted under 
sections 1401 and 1412 
VI. References and Public Docket 

The following items are inciLJded in 
the puhlic dockPt together with other 
corre&ponden(;e and information. The 
public docltet is available for re\'IPW in 
Washington. DC. at the address li~ted at 
the beginning of this notice. 

• Techmcal review~ of the MMD
MUG test. 

• Memorandum recommending 
approval of the MMO-t..IUG te!>t 
(Colilert system) from the Director. 
En\'ironmental Monitoring Systems 
Laboratorv in Cincinnati to the Director. 
Cffice of Drinking Water. 

• Description of the proposed 
analy\ical technique end performance 
data. 

• Public comments. 

List of Subjectli in 40 CrR Part 141 

National Primary Drinking Water 
Regulations: Total coliforms: 
Incorporation by ref~rence. 
William J<. Relll)·, 
Admf:ustralor. 

Dated: jul)· 10. 1989. 
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For the ressor..s set out in the 
preamble. Pert 141 of Title 40 of the 
Code of Federal Regulations is amPncied 
as follows: 

PART 141-NATIONAL PRIMARY 
DRINKING WATER REGULATIONS 

1. The authority citation for PHrt 141 
continues to read as follows: 

Authoritr: 42 u.s.c. 300g-1. JOOg-3. 300!-'-(i. 
300j-4. and 300)-!l 

2.. Section 141.14 is amended by 
adding a new paragraph (b)(3) to read as 
follows: 

f 141.U Mutmum microbiological 
contaminant ~vets. 

(b) ••• 
(3) \".'hen the Minimal Medium 

ONPG-MUG test described in 
1141.21 (a) of this part is used. coliform 
bacteria a;hall not be present at levels 
exceeding thosP. specified in paragraph 
(b)(l) (iHiii) of this section. 

3. Section 141.21 is amende~ by 
adding the following text to the end of 
paragraph (a): 

f 141.21 Mlcrobiotogical contl!minant 
aampllng and analytical r~uirements. 

(a) • • • Total coliform analyses may 
also be conducted br thP. Minimal 
Media ONPG-MUG (MMO-MUGl test 
described in Edberg. et al. (1988) except 
that 10 mJ of water sar.1ple must be 
added to ec.ch uf the five tubes. 
Analyses must be conducted in 
accordance with the anah·tica! 
recommendations set forth in "Nationcl 
Field E\·aluation of a Defined Substrate 
Method for the Simultaneous 
Enumeration of Total Colifo:ms and 
Escherichia coli from Drinking Watpr: 
Comparison with the Standard Multiple 
Tube Fermt'ntation Method." Stephen C. 
Edberg, Martin J. Allen. Darn·ell B. 
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Smith. and the National Collaborat1ve 
Study. Applied and Environmental 
Microbiology. 54:159>-1601. june Hl88 
{amended under Erratum. AppiJed and 
Environmental Microbiolo;1r. 54:3197. 
December 1988). This mcorporilt•0n or 
reference was approved by the D1rec10r 
of the Federal Register m accordance 
with 5 U.S.C. 552(a) and 1 CFR Part 51. 
Copies may be obtained fro'Tl the 
American Water Works AssocJiltion 
Research Founds !Jon. 6666 Wee;: Qumc: 
Avenue. Denver. CO 80235 (:elephonc 
303-794-n11 ). Copies may bl' insrcctcd 
at EPA's Drinking Water Docket. 401 M 
Street. SW .. Washington. DC 20400. or at 
the Office of the Federal Regislt•r, 1100 L 
SIM!et. NW .. Room 6401. Washmgton. 
DC. 
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