
IDEXX #:SA 

IDEXX 
Literature Cover Sheet 

Title: Federal Register June 10, 1992-National Primary Drinking Water 
Regulations, Analytical Techniques: Coliform Bacteria: Final Rule 

Author(s):EPA 

Date: June 10, 1992 

Source: EPA 

Topic: Colilert Final Approval 

Highlights: 
• EPA approves the use of Colilert(referred to as MMO-MUG) for E. coli. 

• Colilert recovers coliforms at least as frequently MTF and exhibits greater 
sensitivity than MF test. 

• Colilert formulated with Hepes Buffer in lieu of Phosphate Buffer is 
approved. 

• EPA recommends the use of a 6 watt UV lamp for detecting fluorescence 
of E. coli. 

* Refer to page 24745 paragraph 7 and page 24746 paragraphs 2, 3 and 4. 

09-62213-00 



Wednesday 
June 10, 1992 

Part V 

Environmental 
Protection Agency 
40 CFR Part 141 
National Primary Drinking Water 
Regulations, Analytical Techniques; Coli 
Form Bacteria; Final Rule 



24744 Federal Register I Vol. 57, No. 112 I Wednesday, june 10, 1992 I Rules and Regulutions 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 141 

!WH-FRL-41~] 

RIN: 2040-AB84 

NalloMI Prtm.lry Drinking Water 
R-s~ulaUona: Anlllylk:al Technlquea; 
CoiHorm Bacterlll 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

.UIIMARr. On June 19, 1989, EPA 
promulgated revised National Primary 
Drinking Water Regulation~ (NPDWRs) 
for total coliformo (54 FR 27544. June 29, 
1989) pursuant to section 1412 of the 
Safe Drinking Water Act (SDWA).In 
that notice, EPA approved the uae of the 
Minimal Medium ONPG-MUG (MMO
MUG) teat for total coliform analysia for 
compliance with the maximum 
contaminant level (MCL) for total 
coliforms under the Safe Drinking Water 
Act (SDWA). (ONPG Ia ortho
nitrophenyl-,8-D-galactopyranoside: 
MUG Ia ._methylumbelliiery!-,6-0. 
glucuronide.) Today'• action amende 40 
CFR 141.21(0 by also approving the 
MMO-MUG lest for the detection of 
Escherichia coli (E. cob). 
-CTIYE DATE: july 10, 1992. 
ADDIIUSES: The public commenlll and 
aupporting documentl cited In the 
reference aection or this notice, the 
proposed DOtice (55 FR 227S2, dated June 
1, 1990), the notice of availability (58 FR 
49153, dated September 27, 1991), and 
asaociated material are available for 
review at EPA'a Drinking Water doclce~ 
401 M Street SW. Wuhmgtan. DC 
20460. For accesa to the docket 
materlala, call (202) ~7 on Monday 
through Friday, excluding Federal 
holidays, between 9 a.m. and 3:30p.m. 
Eaatem Time for an appointment 
POll FUIITHER INI'ORIIA'T1011 CONTACT: 
The Safe Drinking Water Hotline, 
telephone (800) 426-4791. The Safe 
Drinking Water Hotline is open Monday 
through Friday, excluding Federal 
holidays, from 8:30a.m. to 5 p.m. Eastem 
Time. For technical queatio111. contaci 
·Paul S. Berger, Ph.D .. Office of Ground 
Water and Drinking Water (WH-650D), · 
Environmental Protection Agency, 401 M 
Street SW .. Washington. DC 20480, 
telephone (202) 280-3039. 
IIUPI'LDIENTAIIY tNFOfiMA TION: • 

Tobie ol c-tnto 
L Stal\&lory Authority 
D. Regulatory Background 
m. Diocuoolou of Final Rule 

A. Fublic Comme.nto 
& EPA'• Coocluion on E. coli Detection 

IV. Replatioa Auenment Requiremeull 
A. Executive Order 12291 
B. Regulatory Flexibility Analyolo 
C. Paperwork Reduction Act 
D. Science Adviaory Board. National 

llrinJdnjj Water Advioory Council. and 
Secretary o! Health sod Humen ~ 

V. Refereace1 

I. Statutory Authority 

lzrtended to approve the MMO-MUG 
1elt bued on the results of these studies 
unleu data were received to the 
contrary. Today'a action promulgates 
the MMO-MUG test for E. coli 
detection. 

1D. Dilcuaaioo of F'mal Rule 

A. Public Comments 

EPA received 29 public comments 
durlos the comment period, and three 
comments after the close of the 
comment period. Of the 32 commenlers, 
Z8 aupported approval of the MMD
MUG teat for E. coli detection. while 
four raised concems. The most 
Important of the concerns raiaed are 
adclreoaed below. All public commen IB 
are addressed in the comment-response 
document for this rule. which is 
available in EPA'a Drinking Water 
docket for E. coli. 

The SDWA requires EPA to 
promulgate NPDWRs which include 
MCLa or treatment techniqueo (aection 
1412). NPDWRs also contain "criteria 
and procedures to asoure a eupply or 
drinking water which dependably 
compliea with auch maximum 
contaminant levels: including quality 
control and testing procedureeto inlure 
compliance with such Jevela • • ... 
(section 1401(1}(DJ).In additioo. eection 
1445(a) of the SDWA authorizea the 
Administrator to require monitorm, to 
assist in determining whether penona Source of E. coli 
are in compliance with the requirementl Two commenters expressed concern 
of the SDWA. EPA'o promulgation of thet aewage eamples were used 88 the 
analytical techniques Ia authorized cource of E. coli in the Strandridge et a!. 
under these aectiono of the SDWA. EPA atudy (one of the two recent studieo 
baa promulgated analyticaltechniquee dted in the Notice of Availability), as 
for all currently regulated drinking Dppooed to drinking water or ambienl 
water contaminants: persona must use water samples. One of these 
ons of the approved analytical 
techniquea for determining compliance commenten maintained that previous 

th 
th atudiea on the MMO-MUG test using 

wi e MCLa (see 40 CFR 141.21-30). naturally contaminated samples showed 
Today'o action promulgates an that the !aloe-negative rate was high. 
additional analytical method for the Implying that EPA ohould disapprove 
detection of E. ccli. the MMO-MUG test. 

U. Regulatory Background EPA recognizes that E. coli in ambient 
On )nne 111.111111, EPA promalgated water and drinking water probably have 

revised regula tiona for total coliforme been oubjected to greater environmental 
{54 FR 27544, )nne 29, 1989), with an etreaa than those in sewage oamples. 
elfective date of December 31,18110. The Agency believes, however, that 
Paragraph 141.21(e) of thoae regulatiooa eewage sources are more appropriate for 
nqulre1 public water systema to lest all determining the E. coli false-negative 
total coliform-poeitive culturea for the rate than other eources, primarily 
presence of either fecal coliforme or E. becauae (1) eewage aources have a 
coli. Fecal ooUforms and E. coli are both greater diversity of E. coli strains than 
indicators of fresh sewage. The doea ambient water, (2) E. coli density is 
regula tiona apecifiad the analytical greater in sewage than in other sources, 
method to test for the presence or fecal thereby facilitating a chlorination study, 
coliform& (paragraph 141.21(0(5)~ but and (3) drinking waters, especially if 
not for the preoenco of E. coli. On June 1. disinfected, rarely contain E. coli, which 
1990, EPA proposed three analytical · would make thio aource difficult to uae 
methode for the detection of E. cc/i. On .., an E. coli source (SAB, 1991: 
January 8. 1991, EPA promulgated two or Geldreich, 1992). Moreover, E. coli in the 
these methods. but deferred approval or dilbibution ayetem may be the result or 
the third one, the MMO-MUG teot On fresh 1ewage directly contaminating the 
SeptemberZl, 1991, the Agency · · water oupply via a cross cmmection or a 
publiahed a Notice of Availability {58 fR line break. in which caoe aewage is a 
49153) to provide notice and an ·doaer approximation than ambient 
opportunity for public comment on two water for these organisms. 
recently completed atudie1 with reepect In order to obtaiD low densities of 
to the MMO-MUG teat addreaoiog atreo1ed E. coli from aewage, recent 
concerns regarding the ability or the IDveetisators (Standridge eta!., 1991: 
method to detect environmentally Covert et al .. 1991: Pipes, 1991) first 
otreued E. coli. The Notice of removed the heavier aewage particles, 
Availability indicated that EPA and,. 1 chlorinated and diluted the 
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oewage BBmple. EPA believes that E. 
coli in samples treated in this fashion 
adequately approximates the 
characteristics of those organisms in 
drinking water. The EPA'• Science 
Advisory Board (SAB) reviewed the 
protocols employed in the investigations 
upon which EPA relied, and agreed that 
raw sewage treated in this manner was 
the most appropriate E. coli oource for 
evaluating low densities of stressed E. 
coli (SAB, 1991). 

Using these treated sewage samples, 
the investigators cited above found that 
the MMD-MUG teat was aenaitive to 
low densities of E. coli. Pipes, for 
example, found the false·negative rate 
to be about 9%. EPA believes this false· 
negative rate is aatiafactory when 
compared to other tests. The Agency 
recognizes that some queetion still 
exists with regard I<> the most 
appropriate E. coli source, but believes 
this issue cannot be completely resolved 
without widespread comparison data 
usiilg drinking water samples over a 
long period of time [to accumulate 
oufficient E. coli data). The Agency will 
continue to monitor available data 
periodically. 

False-Positive Rate 

One commenter auggeated that 
Standridge et al. ahould have Identified 
the bacteria In MMO-MUG-positive 
testa to ensure they were actually E. 
coli, and not false-positive. EPA 
disagrees. The Agency' a disagreement io 
premised on technical literature that 
ouggests few falae-pcaltives are 
aasoclated with MUG-type teats. This 
was discussed in the preamble to the 
noticeo of June 1, 1990, and January 8, 
1991, and In the Comment/Respcnoe 
document to the final rule of January 8. 
Although EPA Ia not certain why oome 
aamplea were MUG-pcoltive In t.fi10-
MUG, but MUG-negative in EC+MUG, 
the Agency believes the !alae-positive 
rate for the E. coli portion of the MMD
MUG teat Ia low. For thia reaaon, this 
t .. ue was not addressed in the studies 
by Standridge et al. and Covert et al. 
The Agency position to oupported by 
Pipes (1991), who found that aD MUG
positive cultures from the MMO-MUG 
teat [total of 88) were alao MUG-positive 
In EC Medium + Mug. Dr. Pipeo uaed a 
test protocol developed by EPA and 
reviewed and approved by EPA'o 
Science Advisory Board. For theae 
reasons, EPA does not believe that the 
abaence of falae-poaitive data 
diminishes the Agency'o reliance on the 
conclusiono of Standridge et al. [1991). 

Initial E. Coli Density 

The teat protocol In Standridge et al. 
(1991) called for uoe of the mTEC teat to 

enumerate E. coli to determine the 
proper dilution for the initial test 
conditions. Standridge et al. found in the 
course of the investigation. however, 
that mTEC often underestimated E. coli 
density. For this reason, in order to 
provide more confidence that the initial 
E. coli densities were no more than five/ 
tube, these investigators determined a 
Most Probable Number [MPN) from the 
MMO-MUG test tubea. One commenter 
objected to this procedure because It 
would have introduced a bias Into the 
density calculation, because the 
variable being determined is the 
effectiveneas of the MMD-MUG test 
itself. Thus, the commenter questioned 
whether the E. coli density uaed in the 
Standridge et al. study was within the 
range of intereat [1-5 cells/tOO ml). 

While EPA aharea the commenter'a 
concern. the Agency notes that the 
MMO-MUG MPN teat waa only used to 
eatimate the dilution of the chlorinated 
aample neceuary to achieve an Initial 
challenge dose in the range of interest. 
In apite of the difficulty encountered by 
Standridge et al.in estimating E. coli 
density by mTI!C, EPA believes the 
Initial E. coli denaity used in the 
analyaia was generally within the range 
of lntereal The Agency conclusion Ia 
baaed on two factors. Firs~ E. coli 
densities were 5.1/100 ml or fewer In all 
19 samples analyzed by EC+MUG, the 
Agency standard. Second, fecal coliform 
densities, aa measured by gas 
production In EC+MUG, were 5.1/100 
ml or fewer in 13 of 19 samples. The 
fecal coliform teat used theoretically 
represent• an unbiased upper boundary 
of E. coli denaities, because gas 
production Ia not limited to E. coli 
strains. With the MMO-MUG las~ E. 
coli densities were 5.1/100 ml of fewer 
In 11 of 19 samples analyzed. Thua, 
olightly higher densities of E. coli were 
found by the MMD-MUG teat compared 
to the fecal coliform tea~ pc81ibly as a 
result of statistical variation. By using 
the MMO-MUG teat result• to eotimate 
Initial E. coli densities, and thereby to 
determine needed sample dilutiono, 
Standridge et al. uaed the moat 
conaervotive data (I.e., greatest dilution 
factor) of the four testa available. 

Wattage of Ultraviolet Lamp 

One commenter noted that Standridge 
et al. had used both a 4-watt and a 6-
watt ultraviolet lamp for detecting E. 
coli. The com.menter requested 
Information on whether any difference 
waa observed. 

During the public comment -period. 
Standridge et al. provided EPA with a 
draft article on their comparison ttudy 
that bu been oubmitted for publication. 
This draft articl,, which the Agency baa 

pieced in Ita E. coli docket. provides 
additional detail on their investigation. 
The article states that no difference was 
observed between the 4-watt and &-watt 
lamp a with the EC+ MUG test. 
However. the 6-watt lamp detected 
slightly more MUG-positive reactions 
(i.e .. E. coli preoent) than the 4-watt 
lamp with the MMD-MUG test (331 vs. 
321). The data indicate that difference is 
not statistically oignificant. 
Nevertheleas. in the interest of public 
health, the Agency recommends the use 
of the 6-watt lamp. 

MMO-MUG Medium Formulation 

One commenter contended that the 
manufacturer has changed the 
formulation of the MMD-MUG medium 
by replacing the inorganic buffer with an 
organic buffer. The commenter argues 
that a change in formulation should 
necessarily prompt a new testing 
program before being approved by EPA. 
Apparently, the commenter is referring 
to the fact that the Agency approved the 
MMD-MUG teat for total colifonns in 
June 1989 on the basis of test data using 
the earlier formulation. and that the 
reformulation invalidotea that approval. 

In investigating thia comment, EPA 
learned that the commenter is correct 
that the manufacturer replaced the 
inorganic buffer with an organic buffer 
(hepea buffer) In April1990. The Agency 
maintalns, however, that this change ia 
minor and should not reduce the 
effectiveness of the Colilert test. The 
rationale for this belief Ia baaed on three 
factors. Firs~ the only change was in the 
buffer. Second, data show that hopes 
buffer It Inert to E. coli [Ferguson et aL, 
1980).Finally,oeveralenzytnes 
produced by E. coli, thongh not 
auociated with the MMD-MUG tes~ 
exhibit higher activity in a prepared test 
oolution containing hopes buffer than in 
a oolution containing phoaphote buffer 
(Hulsmann et aL, 1990; G<>od et al., 
1988). Higher activity of these en.zymea 
ouggeata that the bepes buffer may 
enhance activity [or be less inhibitory) 
for the two enzymet of interest In the 
MMD-MUG teot. 

The Agency' I belief that the buffer 
change doeo not adveroely impair 
MMO-MUG performance Ia also 
confirmed by aeveral field studies. In 
one atudy of aeven marine water 
aampleo, the MMO-MUG test 
formulation with bepea buffer [the new 
formulation) recovered many more E. 
coli than the old MMO-MUG 
formulation [overage Most Probable 
Number woa 24 va. <2) [EIIgas et el., 
1989). Although this data set is 
extremely limited, the Ellgaa et at. study 
ouggest1 that the new formulation 
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recoven E. coli more frequently than tho 
old. In another compariJoon otudy 
[Layton. 1991). 143 oamplet were spilt 
and t .. ted using both MMO-MUG 
formula tiona. Samples consisted of raw 
water and water from ~averal different 
disbibution ayatema. some of which 
were spiked with raw water or with 
laboratory stralna. Of the 143 samplea, 
93 were total coliform-poe! live for both. 
44 were total coliform-negative for both. 
one was total coliform-po•itive for the 
old formulation and not the new. and 
five were total coliform-pooitlve for the 
new formulation and not the old. For the 
same sample oet 50 were E. coli
positive for both. 78 were E. coli
negative for both. four were E. coli
positive for the old and not the new, and 
11 were E. co/i-pooitive for the new and 
not the old. The reoulto 1111811081 that the 
new formulation II at leaat aa good aa 
the old one. 

After learning that the MMO-MUG 
formulation had been changed, EPA 
gathered additional field date from 
water systems to confirm that the new 
MMO-Mt!G formulation wu at leut as 
good aa the old formulation for total 
coliform detection. Specifically, the 
Agency reviewed data collected from 
more than 30 syotems or Statu 
comparing the new formulation with one 
of the other three EPA-approved total 
coliform methods. Most of the total 
coliform data repreoented drinldng 
water sourcea. although aome were raw 
water oourcea. EPA evaluated only data 
aets in which at leaat one 1181Dple waa 
total coliform-positive by at leaol one 
test (1315 ouch samples). By using 
McNemar's last (lw<>-lailed x' teal with 
one degree of freedom and alpha of O.OS) 
for paired dichotomouo data. EPA linda 
that the MMO-MUG teot-..vere 
coliformi at least ao frequently •• the 
Multiple Tube Fermentation Teot and 
exhibits greater senoitivity than the 
Membrane Filter Teat and tha Preoence
Absence Coliform Teal (USEPA. 1992). 
The Agency has placed thio evaluation 
in the E. coli doclteL 

AI a result of the above in!onnation 
and data, EPA is providing notice in 
today's rule that the MMO-MUG teot 
with hepes buffer II an acceptable minor 
revision for the detection of total 
colifonnt in drinldng water. ingredient. 
per liter for tha new formulation are 
listed below: 

c:cn-.. ...... 
-- Sg. ..._....,.,. . o.snig. 
Zinc: IUHI\e.-. --- 0.5 mg. 

~ ---- 100 ll1g. 
-- 10g. 

CoJcium ---..:·======j 50 mg. Sodium """""- .. mg. 
Al1191'10'*1du e -··------· 1 mg. 
Or1hOi •• uple +-" ; > •IOiicil 500 mg. 

(ONPG). 
~er)O-~ 

(MUG). 
75 mg. 

-.... ·-----·-·---' 500 mg. 
"- """"" -Orgor;c -· 

Ug. 
Ug. 

advene effecta deacribed In the 
l!xecutive Order. BecaUH the rule 
merely makes an additional analytical 
method available for uoe in complying 
with the regulation for total coliforma. 
EPA hat determined that this action il 
not a major rule within the meaning of 
thel!xeculive Order. Water systems/ 
iaboratoriea may uoe the new method or 
continue using previously-approved 
method&. Tbarefore, there will not be 
any adverse economic impacta. 

Thia notice wao submitted to the 
Office of Management and Budget for ita 

u. review under the l!xecutive Order. 

B. EPA '1 Concl1J8ion of E. Coli Detection 

After reviewing the data and public 
commenta, EPA believeo thet the MMO
MUG test II satiafactory for E. coli 
detection. and II therefont approving the 
uoe of thio teat under the Total Coliform 
Rule. The Agency also believes that the 

enefil of approving uoe of a aimpie, 
rapid E. coli method outweiglla any 
residual uncertainty concerning thie telL 
However, alnce the uaa of the method 
for E. coli detection, and the modified 
formulation, Ia new and consequently 
hu not been tested with the entire range 
of drtnlcing water avaUeble In the United 
States, EPA encourageslaboratoriee to. 
perform parallel testing between tha 
MMO-MUG teat and other EPA
approved procedures for detectiJig E. 
coli for at least 1everal monlhl to 111011 
the effectlveneso of tha MMO-MUG test 
for the spectfic wa tor type being 
analyzed. To facilitate coUeclion and 
evaluation of comparative data, EPA 
atrongly -..mmends that laboratories 
identify which leot(a) they use on the 
data form for each sample analyzed. 

The test being promulgated today ie 
baaed on the ability of E. coli to prod\101 
the enzyme beta-glucuronidase, which 
hydrolyz .. 4-methylumbelliferyl-beta-D
glucnronlde (MUG) contained in the test 
medium. This hydrclyaia forms 4-
methylumbelliferone, which fluoresces 
when expoaed to ultraviolet light (3811 
nm). Few noncolifol'DII, or colifol'!DI 
other than E. coli, produce the enzyme 
beta-glucuronidaae. Thna, Duorescence 
ahould be a d.iffenmtial indicator for the 
preeence of E. coli In a water lllmple. 

. IV. ResuJatloli A 11 •-
Raqulramanta 

A. Executive Order 12291 

l!xecutive Order 12291 raqul""' EPA 
to judge whether e regulation ll"major'' 
and. if 10, to prepare a regulatory impact 
analysiL A rule il conaidered major if it 
hu an economic impact of tlOO million 
or more. cauaeo a aignificant Increase In 
coat or prices, or any of the other 

B. llegulatory Flexibility Analysis 

The Regulatory Flexibility Act 
requires EPA to explicitly consider the 
effect of proposed regula tiona on small 
entities. U there is a aignificant effect on 
a substantial number of small systems, 
meana should be sought to minimize the 
effects. The Small Business · 
Administration defines e small water 
utility as one which serveo fewer than 
3,300 people. Under this delirtition, thio 
rule would affect about 200.000 small 
systems. 

This final rule io consistent with the 
objectives of the Regulatory Flexibility 
Act because it will not have a 
significant economic impact on small 
entities. The rule providealaboratories 
with a third alternative for testing a 
total coliform-positive culture for E. coli. 
Becauae use of this methlld II optional, 
and because EPA II not promulgating 
any new requirement the Agency 
believea that the impact of tha notice 
does not have a aJsnificant effect on a 
aubstantial number of email entitiea. 

C. Paperwork Reduction Act 

Thil rule containl no information 
coUection requln!menta and 
consequently II not covered by tha 
Paperwork Reduction Act 44 U.S.C. 
350181 seq. 

D. Science Advisory Board, Nationol 
Drinking Water Advisory Council, and 
Secretary of Health and Human 
Servic01 · 

In accordance with oection 1412 [d) 
and (e) of the Safe Drinking Water Act 
the Agency conoulted with the Science 

· · Advioory· Board. Na tiona! Drinkins 
Water Advioory Council. and the 
Secretary of Health and Human Servlcet 
and took thair commanta into account in 
developing thio rule. 

LIM aiBnbjec:ta iD 40 CFR Partlltt 

Adminiotrative practice and 
procedure, Analytical methods, 
Interaovernmental relationa. 
Microorganiama. National Primary 



Drin!Ung Water R:gulationa. Total 
coliform&. Water oupply. 

Dated' May 2Sl. 1992. 
WUllam K. Roilly, 

Administ."'Cllor. 
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For the reasons eel out in the 
preamble. par1141 of title 40 of the Code 
of Federal Regula tiona is amended as 
follows: 

PART 141--fiAnONAL PRIMARY 
DRINKING WATER REGULATIONS 

(5) • • • 

(iii] Minimal Medium ONPG-MUC 
(MMO-MUG] Test 11 eel forth in the 
article "National Field Evaluation of a 
Defmed Substrate Method for the 
Simultaneoua Detection of Total 
Colifonna and Escheriohia coli from 
Drinking Water: Comparison with 
Presence-Absence Techniques" (Edberg 
eta!.]. Applied and Environmental 
Microbiology. Volume 55. pp. 1003-1008. 
April1989. (Note: The Autoana!ysis 
Colilerl Syatem ia an MMO-MUG test) 
If the MMO-MUG teat Is total cohform· 
positive after a 24-hour incuba!ion. test 
the medium for fluorescence wi Lh a 3,&5-
nm ultravioletlight[preferably with a 6-
walllamp] in the dark. If fluorescence is 
observed. the sample is E. coli-positive. 
If fluorescence iJ questionable (cannot 
be definitively read) after 24 hours 
incubation. incubate the culture for an 
additional four houn (but not to exceed 
28 houn total]. and again test the 

1. The authority citation for p•rl141 medium for fluorescence. The MMO-
continueo to read aa followo: MUG Teat with hepea buffer in lieu of 

Authority. u U.S.C. 3001. 3008·1. 3008·2, pboaphale buffer is the only approved 
1008-3, ~ 3008-S. SOOg-6. 300j-4 and 300i· LL!f!:orm;;:,.u!:;::a::,tio:::n::.:,:fo~r,.:th:;.e~d~et~e~cl:,::io~n~of~E:;·~c~o¥./i;,. ~U 
lt. (7) A.l an option to paragraph (f](6)(u1) 

2. Section 141.21 Ia amended by 
revising in paragraph (f](3](ii] the fint 
word ••Membrance·· to read 
''Membrane"; by adding a sentence to 
the end of (f](3](iv). by adding paragraph 
(f](6)(iii], and by revising (1](7) to read as 
follows: 

1141.21 Colltonn -..Hng. 
• • 

(f) ••• 
(3) ••• 

• • • 

(lv] • • • The MMO-MUG Teal with 
bepeo buffer in lieu of phoopbete buffer 
l.o an acceptable minor revialon. 
• • • • • 

of this eection. a oystern with a total 
coliform-positive, MUG-negative. MJ...!O
MUG test may further analyze the 
culture for the preaence of E. coli by 
transferring a 0.1 ml. 28-hour MMD
MUG culture to EC Medium + MUG 
with a pipet The formulation and 
Incubation conditiono of EC Medium + 
MUG. and obaervation of the results are 
described In paragraph (f](S)[i) of this 
aection . 
• • • • 
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