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Subpart C—Monitoring and
Analytical Requirements

$141.21 Coliform sampling.

(a) Routine monitoring. (1) Public
water systems must collect total coli-
form samples at sites which are rep-
resentative of water throughout the
distribution system according to a
written sample siting plan. These plans
are subject to State review and revi-
sion.

(2) The moenitoring frequency for
total coliforms for community water
systems is based on the population
served by the system, as follows:

TOTAL COLIFORM MONITORING FREGQUENCY FOR
COMMUNITY WATER SYSTEMS

Minimum

number

Population served of sam-

ples per

manth
25 to 1,0001 1
1,001 to 2,500 2
2,501 to 3,300 3
3,301 to 4,100 ..... 4
4,701 to 4,800 ..... 5
4,501 to 5,800 6
5,801 to 6,700 ..... 7
6,701 to 7,600 . 8
7.601 to B,500 . g
8,501 to 12,900 ... 10
12,901 ta 17,200 15
17,201 10 21,500 ..... 20
21,501 10 25,000 . 25
25,001 0 33,000 ..... 30
33,001 10 41,000 49
41,001 10 80,000 ..o T - 50
50,001 {0 58,000 B0
58,001 10 70,000 70
70,001 10 83,000 8g

83,001 10 96,000 ..... 80

96,001 o 130,000 100
130,001 to 220,000 . 120
220,001 to 320,000 . 160
320,001 to 450,000 . 180
450,001 to 600,000 210
600,001 to 780,000 240
780,001 to 970,000 . 270
870,001 to 1,230,000 ... 300
1,230,001 to 1,520,000 330
1,520,301 t0*1,654,000 360
1,850,001 to 2,270,000 390
2,270,001 1o 3,020,000 420
3,020,001 to 3,960,000 450
3,960,001 or more ... 480

1lncludes public water systens which have at least 15
senvice connactions, but serve fewer than 25 persons.
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If a community water systern serving
25 to 1,000 persons has no history of
total coliform contamination in its
current configuration and a sanitary
survey conducted in the past five years
shows that the system is supplied sole-
l¥y by a protected groundwater source
and is free of sanitary defects, the
State may reduce the monitoring fre-
guency specified above, except that in
no case may the State reduce the mon-
itoring frequency to less than one sam-
ple per guarter. The State must ap-
prove the reduced monitoring fre-
quency in writing.

(3) The monitoring frequency for
total ocoliforms for non-community
water systems is as foliows:

(i) A non-community water system
using only ground waber (except
ground water under the direct influ-
ence of surface water, as defined in
§141.2) and serving 1,000 persons or
fewer must monitor each calendar
quarter that the system provides water
to the public, except that the State
may reduce thiz monitoring frequency,
in writing, if a sanitary survey shows
that the system ig free of sanitary de-
fects. Beginning June 29, 1994, the
State cannot reduce the monitoring
frequency for a non-community water
system using only ground water (ex-
cept ground water under the direct in-
fluence of surface water, as defined in
§141.2) and serving 1,000 persons or
fewer to less than once/year.

(ii) A non-community  water system
using only ground water (except
ground water under the direct influ-
ence of surface water, as defined in
§141.2) and serving morse than 1,000 per-
sons during any month must monitor
at the same frequency as a like-sized
community water system, as specified
in paragraph (a)(2) of this section, ex-
cept the State may reduce this moni-
toring frequency, in writing, for any
month the system serves 1,000 persons
or fewer. The State cannot reduce the
monitoring frequency to less than
once/year, For gystems using ground
water under the direct influence of sur-
face water, paragraph (a)(3)({iv) of this
section applies.

(iil) A non-community water system
nging surface water, in total or in part,
must monitor at the same frequency as
a like-sized community water system,
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as specified in paragraph (a)(2) of this
section, regardless of the number of
persons it serves.

(iv) A non-community water gystem
using ground water under the direct in-
fluence of surface water, as defined in
§141.2, must monitor at the same fre-
quency as a like-gized community
water system, as specified in paragraph
(a)(2) of thig section, The system must
begin monitoring at this frequency be-
ginning six months after the State de-
termines that the ground water is
under the direct influence of surface
water.

(4) The public water system must col-
lect samples at regular time intervals
throughout the month, except that a
system which uses only ground water
(except ground water under the direct
influence of surface water, as defined
in §141.2), and serves 4,800 persons or
fewer, may collect all required samples
on a single day if they are taken from
different sites.

(5) A public water system that uses
surface water or ground water under
the direct influence of surface water, as
defined in §141.2, and does not practice
filtration in compliance with Subpart
H must collect at least one sample near
the first service connection each day
the turbidity level of the source water,
measured as specified in §141.74(L)(2),
exceeds 1 NTU. This sample must be
analyzed for the presence of total coli-
formd. When ome or more turbidity
measurements in any day exceed 1
NTU, the system must collect this coli-
form sample within 24 hours of the first
exceedance, unless the State deter-
mines that the system, for logistical
reasons outside the system’s control,
cannot have the sample analyzed with-
in 30 hours of cocllection. Sample re-
sults from this coliform monitoring
must be included in determining com-
pliance with the MCL for total coli-
forms in §141.63.

{6) Special purpose samples, such as
those taken to determine whether dis-
infection practices are sufficient fol-
lowing pipe placement, replacement, or
repair, shall not be used to determine
compliance with the MCL for total
coliforms in §141.63. Repeat samples
taken pursuant to paragraph (b) of this
section are not considered special pur-
pose samples, and must be used to de-
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termine compliance with the MCL for
total coliforms in §141.63.

(b) Repeat monitoring. (1) If a routine
sample ig total coliform-positive, the
public water system must collect a set
of repeat samples within 24 hours of
being notified of the positive result, A
gystemn which collects meore than one
routine sample/month must collect no
fewer than three repeat samples for
each total coliform-positive sample
found. A system which collects one
routine sample/month or fewer must
collect no fewer than four repeat sam-
ples for each total coliform-positive
sample found. The State may extend
the 24-hour limit on a case-by-case
basis if the system has a logistical
problem in collecting the repeat sam-
ples within 24 hours that is beyond its
control. In the case of an extension,
the State must specify how much time
the system has to collect the repeat
samples.

(2) The system must collect at least
one repeat sample from the sampling
tap where the original total coliform-
positive sample was taken, and at least
one repeat sample at a tap within five
service connections upstream and at
least one repeat sample at a tap within
five service connections downstream of
the original sampling site. If a total
coliform-positive sample is at the end
of the distribution system, or one away
from the end of the distribution sys-
tem, the State may waive the require-
ment to collect at least one repeat
sample upstream or downstream of the
original sampling site.

(3) The systermn must collect all re-
peat samples on the same day, except
that the State may allow a system
with a single service connection to col-
lect the required set of repeat samples
over a four-day peried or to collect a
larger volume repeat sample(s) in one
or more sample containers of any size,
as long as the total volume collected is
at least 400 ml (300 ml for systems
which collect more than one routine
sample/month).

(4) If one or more repeat samples in
the set is total coliform-positive, the
public water gystermm must collect an
additional set of repeat samples in the
manner specified in paragraphs (b) (1>
(3) of this section. The additional sam-
ples must he collected within 24 hours
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of being notified of the positive result,
unless the State extends the limit as
provided in paragraph (b)(1) of this sec-
tion. The system must repeat this
process until either total coliforms are
not detected in one complete set of re-
peat samples or the system determines
that the MCL for total coliforms in
§141.63 has been exceeded and notifies
the State.

(5) If a system collecting fewer than
five routine samples/month hag one or
more total coliform-posgitive samples
and the State does not invalidate the
gample(s) under paragraph (¢} of this
section, it must collect at least five
routine samples during the next montk
the system provides water to the pub-
lic, except that the State may waive
this requirement if the conditions of
paragraph (b)5) (i) or (ii) of this sec-
tion are met. The State cannot waive
the requirement for a system to collect
repeat samples in paragraphe (b) (1)-(4)
of this section.

(i) The State may waive the require-
ment to collect five routine samples
the next month the sgystem provides
water to the public if the State, or an
agent approved by the State, performs
a gite visit before the end of the next
month the system provides water to
the public. Although a sanitary survey
need not be performed, the site visit
must be sufficiently detailed to allow
the State to determine whether addi-
ticnal monitoring and/or any correc-
tive action is needed. The 3tate cannot
approve an employee of the system to
perform this site visit, even if the em-
ployee is an agent approved by the
State to perform sanitary surveys.

(ii) The State may waive the require-
ment to collect five routine samples
the next month the system provides
water to the public if the State has de-
termined why the sample was total
coliform-pogitive and establishes that
the system has corrected the problem
or will correct the problem before the
end of the next month the system
gerves water to the public. In this case,
the Btate must document this decision
to waive the following month’s addi-
tional monitoring requirement in writ-
ing, have it approved and signed by the
supervisor of the State official who
recommends such a decisicn, and make
this document available to the EPA
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and public. The written documentation
must describe the specific cause of the
total coliform-positive sample and
what action the system has taken and/
or will take to correct this problem.
The State cannot waive the require-
ment to collect five routine samples
the next month the system provides
water to the public solely on the
grounds that all repeat samples are
total coliform-negative. Under this
paragraph, a system must still take at
least ome routine gample before the end
of the next month it serves water to
the public and use it to determine com-
pliance with the MCL for total coli-
forms in §141.63, unless the State has
determined that the system has cor-
rected the contamination problem be-
fore the system took the set of repeat
samples required in paragraphs (b) (1)~
(4) of this section, and all repeat sam-
ples were total coliform-negative.

(6) After a system collects a routine
sample and before it learns the results
of the analysig of that sample, if it col-
lects another routine sample(s) from
within five adjacent service connec-
tions of the initial sample, and the ini-
tial sample, after analysis, ig found to
contain total coliforms, then the sys-
tem may count the subsequent sgam-
ple(s) as a repeat sample ingtead of as
a routine sample.

{7) Results of all routine and repeat
samples not invalidated by the State
must be included in determining com-
pliance with the MCL for total coli-
forms in §141.63.

(c) I'mvalidation of total coliform sam-
ples. A total coliform-positive gsample
invalidated under this paragraph (o)
does not count towards meeting the
minimum menitoring requirements of
this section.

(1) The State may invalidate a total
coliform-positive sample only if the
conditions of paragraph (c)(1) (i), (ii),
or (iii) of this section are met.

(i) The laboratory establishes that
improper sample analysis cansed the
total coliform-positive result.

(ii) The State, on the hasgis of the re-
sults of repeat samples collected as re-
quired by paragraphs (b) (1) through (4)
of this section, determines that the
total coliform-positive sample resulted
from a domestic or other non-distribu-
tion system plumbing problem. The
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State cannot invalidate a sample on
the basis of repeat sample results un-
less all repeat sample(s) collected at
the same tap as the original total coli-
form-pogitive sample are also total
coliform-positive, and all repeat sam-
ples collected within five service con-
nections of the original tap are total
coliform-negative {(e.g., a State cannot
invalidate a total coliform-pogitive
sample on the basis of repeat samples if
all the repeat samples are total coli-
form-negative, or if the public water
gystem has only one service conhec-
tion).

(iii) The State has substantial
grounds to believe that a total coli-
form-positive result is due to a cir-
cumstance or condition which does not
reflect water quality in. the distribu-
tion system. In this case, the system
must still ¢collect all repeat samples re-
guired under paragraphs (b) (1)<4) of
thisg section, and use them to deter-
mine compliance with the MCL for
total coliforms in §141.63. To invalidate
a total coliform-positive sample under
this paragraph, the decision with the
rationale for the decision must be doc-
umented in writing, and approved and
signed by the supervisor of the State
official who recommended the decision.
The State must make thizs document
available to EPA and the public. The
written documentation must state the
specific cause of the total coliform-
positive sample, and what action the
system has taken, or will take, to cor-
rect this problem. The State may not
invalidate a total coliform-positive
sample golely on the grounds that all
repeat samples are total coliform-nega-
tive.

(2 A laboratory must invalidate a
total coliform sample (unless total
coliforms are detected) if the sample
produces a turbid culture in the ab-
sence of gas production using an ana-
lytical method where gas formation 13
examined (e.g., the Multiple-Tube Fer-
mentation Technique), produces a
turbid culture in the absence of an acid
reaction in the Presence-Absence (P-A)
Coliform Test, or exhibits confluent
growth or produces colonies too numer-
ous to count with an analytical method
using a membrane filter (e.g.. Mem-
brane Filter Technique). If a labora-
tory invalidates a sample because of

§141.21

such interference, the system must col-
lect another sample from the same lo-
cation ag the original sample within 24
hours of being notified of the inter-
ference problem, and have it analyzed
for the presence of total coliforms. The
gyatem mnst continue to re-sample
within 24 hours and have the samples
analyzed until it obtains a valid result.
The State may waive the 24-hour time
limit on a case-by-case basis.

(d) Sanitary surveys. (1(i) Public
water systems which do not collect five
or more routine samples/month must
undergo an initial sanitary survey by
June 29, 1994, for community public
water systems and June 29, 1999, for
non-community water systems. There-
after, systems must undergo another
sanitary survey every five years, ex-
cept that non-community water sys-
tems uging omnly protected and dis-
infected ground water, ag defined by
the State, must undergo subsequent
sanitary surveys atl least every ten
vears after the initial sanitary survey.
The State must review the results of
each sanitary survey to determine
whether the existing monitoring fre-
guency is adequate and what additional
measures, if any, the system needs to
undertake to improve drinking water
guality.

(ii) In conducting a sanitary survey
of a system using ground water in a
State having an EPA-approved well-
head protection program under section
1428 of the Safe Drinking Water Act,
information on sources of contamina-
tion within the delineated wellhead
protection area that was collected in
the course of developing and imple-
menting the program should be congid-
ered instead of collecting new informa-
tion, if the information was collected
since the last time the system was sub-
ject to a sanitary survey.

(2) Sanitary surveys must be per-
formed by the State or an agent ap-
proved by the State, The systemn is re-
sponsible for ensuring the survey takes
place.

(3) BSanitary surveys conducted by
the State under the provisions of
§142.16(0)2) of this chapter may be
used to meet the sanitary survey re-
quirements of this section.

(e) Fecal coliforms/Escherichia coli (E.
coli) testing. (1) If any routine or repeat
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gample is total coliform-positive, the
gystem must analyze that total coli-
form-positive culture medium to deter-
mine if fecal coliforms are present, ex-
cept that the system may test for E.
coli in lieu of fecal coliforms. If fecal
coliforms or E. coli are present, the sys-
tem must notify the State by the end
of the day when the system is notified
of the test result, unless the system is
notified of the result after the State of-
fice is closed, in which case the system
must notify the State before the end of
the next business day.

(2) The State has the discretion to
allow a public water gystem, on a case-
by-cage bagisg, to forgo fecal coliform or
E. colt testing on a total coliform-posi-
tive sample if that system assumes
that the total coliform-positive sample

40 CFR Ch. 1 (7-1-11 Edition)

is fecal coliform-positive or E. coli-posi-
tive. Accordingly, the system must no-
tify the State az specified in paragraph
{e)(1) of this section and the provisions
of §141.63(b) apply.

(f)y Analytical wmethodology. (1) The
standard sample volume required for
total coliform analysis, regardless of
analytical method used, is 100 ml.

(2) Public water systems need only
determine the presence or absence of
total coliforms; a determination of
total coliform dengity is not required.

{3) Public water systems must con-
duct total coliform analyses in accord-
ance with one of the analytical meth-
ods in the following table or one of the
alternative methods listed in appendix
A to subpart C of this part.

Organism Mathodology 12 Citation 1
Taotal Golifarms2 .............. | Tetal Coliform Fermentation Technique 345 .. §221A, B.
Total Coliform Membrane Filter Technique® .. 8222A, B, G.
Presence-Absence {P-A} Coliforn Tests? 8221D.

ONPG-MUG Test®
Colisure Test,®
E*Colite® Test.1©
m-ColiBlue24 ® Test. 11

Readycult® Colifarms 100 Presence/Absence Test. 12
Membrane Filter Technique using Chromocult® Coliform Agar. 14
Colitag® Tast. 15

§223.

The procadures shail be dona in accordance with the documents listed below. The incorperation by reference of the fellowing
documants listed in footnotes 1, 6, 8, 8, 10, 11, 13, 14 and 15 was approved by the Director of the Federal Register in accord-
ance with 5 U.S.C. 552{(a) ard 1 CFR part 51. Copiss of the documents may be obtained from the sources lsted below. Informa-
tion regarding obtaining these documents can be obtained from the Safe Drinking Water Hotline at 300—426—4781. Documents
may ba inspected at EPA's Drinking Watar Dockat, EPA Waest, 1301 Constitution Avenue, NW., EPA Wast, Room B102, Wash-
inglor: DC 20460 (Telephons: 202-565-2426); or at the National Archives and Records Administration (NARA). For information
on the availability of this material at NARA, call 202-741-8030, or go to! hiip//www.archives.govifederal _register/
code of federal regulations/ibr__lecations.bimi.

1 Standard Methods for the Examination of Waler and Wastewater, 18th edition (1892), 19th edition (1995), or 20th edition
(1998). American Public Health Association, 1015 Fiftearth Street, NW., Washington, DC 20005. The cited methods published in
any of these three editicns may be used. In addition, the following oniine versions may aiso be used: 9221 A, B, D-98, 9232 A,
B, C-97, and 9223 B—47. Standard Methods Online are available at hilp/www.stendardmethods.org. The year in which each
method was approved by the Standard Methods Committee is designated by the iast two digits in the method number. The
methods listed are the only Cnline versions that may be used.

2The time from sample collection to initiatign of analysis may not exceed 30 hours. Systems are encouraged but not required
to hold samples below 10 deg. C during transit.

2L.actose broth, as commercially available, may He used in lieu of lauryl tryptese brath, if the systern conducts at least 25 par-
allel tests betwaan this medium and lauryl tryptese breth using the water nommally tested, and this comparison damonstrates that
the false-positive rate and false-nagative rate for total coliform, using lactose brath, is less than 10 percant.

41f inverted tubes are used to detect gas production, the media should caver these tubes at least one-half to two-thirds after
the sample is added,

5No requirement exists to run the complsted phase on 10 percent of ali total coliform-positive confimed tupes.

&M agar also may be used. Preparation and use of Ml agar is set forth in the article, "New medium for the simultaneous de-
tection of total coliform and Escherichia colf in water” by Brenner, K.P., et al, 1983, Appl. Environ. Microbiol. 53:3534—-3544.
Also available from the Office of Water Resource Centar {RC-4100T), 1200 Pennsylvania Avenue, NW., Washington, DG 20460,
EPA/B00/J-89/225. Varification of colonies is not required.

7 Zix-times formulation strength may be used if the madium is filter-steriized rather than autoclaved.

2The ONPG-MUG Test is also known as the Autcanalysis Collect Systam.

%A description of the Golisure Test, Feb 28, 1994, may be obtained from IDEXX Laboratories, Inc., One IDEXX Drive,
Westbrook, Maine 04092. The Colisure Test may be read after an incubation time of 24 hours.

10 A descrigtion of the E*Colite ® Test, “Presence/Absenca for Coliforms and £, Cofi in Water,” Dec 21, 1897, is available from
Cham Sciences, Inc., 36 Franklin Street, Malden, MA 02148—4120.

0‘0‘1A description of the m-ColiBlue24 ® Test, Aug 17, 1899, is available from the Hach Company, 100 Daylon Avenug, Amas, 1A
50010.

12EPA strongly recommends that laboratories evajuate the false-positive and negative rates for the method(s) they use for
monitoring total coliforms. EPA aiso encourages laboratories to establish false-positive and false-negative rates within their own
laboratory and sample matrix {drinking water or source water} with the intent that if the method they choose has an unacceptable
faise-positive or negative rate, anothar methed can be used. The Agency su%gests that iaboratories parform these studies on a
minimum of 5% of all total coliform-positive samples, excapt for those methods where verification/confirmation is already re-
quired, e.g., the M-Endo and LES Endo Membrane Filter Tests, Standard Total Coliform Farmentation Technique, and Presance-
Absence Coliform Test. Methods for establishing false-positive and negat'rve-rales may be based on lactose fermantation, the
rapid test for P-galactosidase and cytochrome oxidase, mult-test identification systerns, or equivalent confirmation tasts. False-
positive ancg false-negative information is often available in published studies and/or from the manufacturer(s).

384



Envirenmental Protection Agency §141.21

13The Readycult® Coliforms 100 PresencefAbsence Test is described in the document, “Readycult® Coliforms 100 Presence/
Absence Tast for Datection and Identification of Colifprm Bacteria and Escherichia coii in Finished Waters”, November 2000,
Varsion 1.0, avallable from EM Science (an effiliate of Marck KGgA, Darmstadt Germany), 480 S. Democrat Road, Gibbstawn,
NJ 08027-1297. Telophone number is (B0C) 2220342, e-mail address is: acellenbusch@emscience.com. .

14 Membrane Filter Techniqua using Chromocult® Coliform Ager is described in the document, “Chromocutt® Coliform Agar
Pragence/Absance Membrane Filter Test Method for Detection and Identification of Celiform Bacteria and Escherichia coli in Fin-
ished Waters”, November 2000, Version 1.0, available from EM Science (an affiiate of Merck KGgA, Darmstadt Germany}, 480
S. Democrat Foad, Giobstown, MNJ 0BD27-1297. Talephone number is (B00) 2820342, emal address is:
adeltenbusch @ emsciance.com. .

15Colitag ® product for the determination of the presence/absence of total coliforms and E. colf is described in “Colitag® Prod-
uct as a Test for Detection and Identification of Coliforms and E. coli Bacteria in Drinking Water and Source Water as Required
in National Primary Drinking Watar Regulations,” August 2001, available from CPI Intemational, Inc., 5580 Skylane Blvd., Santa

Rosa, CA, 95403, telephone (B00) B78—7654, Fax (707) 545-7901, Internet addrass hiip.//iwww.cpiinternational.com.

{4) [Reserved]

(6) Public water systems must con-
duet fecal coliform analygis in accord-
ance with the following procedure.
When the MTF Technique or Presence-
Absence (PA) Coliform Test is used to
test for total coliforms, shake the lac-
tose-positive presumptive tube or P-A
vigorously and transfer the growth
with a sterile 3-mm loop or sterile ap-
plicator stick into brilliant green lac-
tose bile broth and EC medium to de-
termine the presence of total and fecal
coliforms, -respectively. For EPA-ap-
proved analytical methods which use a
membrane filter, transfer the fotal
coliform-positive culture by one of the
following methods: remove the mem-
brane containing the total coliform
colonies from the substrate with a ster-
ile forceps and carefully curl and insert
the membrane into a tube of EC me-
dium (the laboratory may first remove
a small portion of selected colonies for
verification), swab the entire mem-
brane filter gurface with a sterile cot-
ton gwab and transfer the inoculum tg
EC medium (do not leave the cotton
swab in the EC medium), or inoculate
individual total coliform-positive colo-
nies into EC Medium. Gently shake the
inoculated tubes of EC medium to in-
sure adequate mixing and incubate in a
waterbath at 44.5 10.2 °C for 24 £2 hours.
Gas production of any amocunt in the
inner fermentation tube of the EC me-
dium indicates a positive fecal coliform
test. The preparation of EC medium is
described in Method 9221E {(paragraph
la) in Standard Methods for the Exam-
ination of Water and Wastewater, 18th
edition (1992), 19th edition (19956), and
20th edition (1998); the cited method in
any one of these three editions may be
used. Public water systems need only
determine the presence or absence of
fecal coliforms; a determination of
fecal coliform dengity is not required.

(6) Public water systems must con-
duct analysis of Escherichia coli in ac-
cordance with one of the following ana-
lytical methods or one of the alter-
native methods listed in appendix A to
subpart C of this part.

(i) BC medium supplemented with 50
ug/mL of 4-methylumbelliferyl-beta-D-
glucuronide (MUG) (final concentra-
tion), as described in Method 9222G in
Standard Methods for the Examination
of Water and Wastewaler, 18th edition
(1995) and 20th edition (1998). Either
edition may be used. Alternatively, the
18th edition (1992) may be used if at
least 10 ml: of BEC medium, as described
in paragraph (f)(6) of this section, is
supplemented with 50 pg/mL of MUG
before autoclaving. The inner inverted
fermentation tube may be omitted. If
the 18th edition is used, apply the pro-
cedure in paragraph (f)(5) of this sec-
tion for transferring a total coliform-
positive culture to EC medium supple-
mented with MUG, incubate the tube
at 44.5 +0.2 °C for 24 +2 hours, and then
obaerve fluorescence with an ultra-
violet light (366 nm) in the dark, If fin-
orescence is visible, E. coli are present.

(ii} Nutrient agar supplemented with
100 pug/ml, of 4-methylumbelliferyl-
heta-D-glucuronide (MUG) (final con-
centration), as described in Method
9222G in Standard Methods for the Ex-
amination of Water and Wagtewater,
19th edition (1895) and 20th edition
(1998). Either edition may be used for
determining if a total coliform-positive
sample, as determined by a membrane
filter technique, contains H. coll. Al-
ternatively, the 18th edition (1992) may
be used if the membrane filter con-
taining a total coliform-positive col-
ony(ies) is transferred to nutrient agar,
a3 described in Method 9221B (para-
graph 3) of Standard Methods (18th edi-
tion), supplemented with 100 pe/mLi of
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MUG. If the 18th edition is used, incu-
bate the agar plate at 35 °C for 4 hours
and then observe the colony(ies) under
ultraviolet light (366 nm) in the dark
for flnorescence. If fluorescence is vigi-
ble, B, coli are present,

(iii) Minimal Medium ONPG-MUG
(MMO-MUG) Test, as set forth in the
article “National Field Evaluation of a
Defined Substrate Method for the Si-
multaneous Detection of Total Coli-
forms and Escherichia coli from Drink-
ing Water: Comparison with Presence-
Absence Techniques” (Edberg et al.),
Applied and Environmental Microbi-
oclogy, Volume 55, pp. 1003-1008, April
1989. (Note: The Autoanalysis Colilert
System is an MMO-MUG test). If the
MMO-MUG test is total coliform-posi-
tive after a 24-hour incubation, test the
medinm for fluorescence with a 366-nm
ultraviclet light (preferably with a 6-
watt lamp) in the dark. If fluorescence
is obaerved, the sample is E. coli-posi-
tive. If fluorescence is guestionable
(cannot be definitively read) after 24
hours incubation, incubate the culture
for an additional four hours (but not to
exceed 28 hours total), and again test
the medium for fluorescence. The
MMO-MUG Test with hepes buffer in
lien of phosphate buffer is the only ap-
proved formulation for the detection of
E. coli.

(iv) The Colisure Test. A description of
the Colisure Test may be obtained from
the Millipore Corporation, Technical
Services Department, 80 Ashby Road,
Bedford, MA 01730.

(v) The membrane filter method with
MI agar, a description of which is cited
in footnote 6 to the table in paragraph
(£)(3) of this section.

(vi) E*Colite® Test, a description of
which is cited in footnote 10 to the
table at paragraph (0){3) of this section.

(vii) m-ColiBlue24® Tesgt, a descrip-
tion of which is cited in footnote 11 to
the table in paragraph (£3(3) of this sec-
tion.

(viii) Readycult® Coliforms 100 Pres-
ence/Absence Test, a description of
which is cited in footnote 13 to the
table at paragraph (f)(3) of this section.

(ix) Memhbrane Filter Technigue
nging Chromocult® Coliform Agar, a
description of which is cited in foot-
note 14 to the table at paragraph (H(3)
of this section.

40 CFR Ch. | (7-1-11 Edition)

(x) Colitag®, a description of which is
cited in footnote 15 to the table at
paragraph (£)(3) of this section.

(7Y As an option to paragraph
(f)(6)(iii) of this section, a system with
a total coliform-positive, MUG-nega-
tive, MMO-MUG test may further ana-
lyze the culture for the presence of E.
coli by transferring a 0.1 ml, 28-hour
MMO-MUG culture to EC Medium +
MUG with a pipet. The formulation and
incubation conditions of EC Medium +
MUG, and observation of the results
are described in paragraph (£)(6)(3) of
this section.

(8) The following materials are incor-
porated by reference in this section
with the approval of the Director of the
Federal Register in accordance with &
U.S.C. 552(a) and 1 CFR part 51. Copies
of the analytical methods cited in
Standard Methods for the Examination
of Water and Wastewater (18th, 19th,
and 20th editions) may be obtained
from the American Public Health Asso-
ciation et al.; 1015 Fifteenth Street,
NW., Washington, DC 200052605, Copies
of the MMO-MUG Test, as set forth in
the article ‘“‘National Field Evaluation
of a Defined Substrate Method for the
Simultaneous Enumeration of Total
Coliforms and Escherichia celi from
Drinking Water: Comparison with the
Standard Multiple Tube Fermentation
Method” (Edberg et al.) may he ob-
tained from the American Water Works
Association Research Foundation, 6666
West Quincy Avenue, Denver, CO 80235.
Copies of the MMO-MUG Test as set
forth in the article “‘National Field
Evaluation of a Defined Substrate
Method for the Simultaneous Enu-
meration of Total Coliforms and Esch-
erichia coli from Drinking Water: Com-
parison with the Standard Multiple
Tube Fermentation Method” (Edberg et
al.) may be obtained from the Amer-
ican Water Works Association Re-
gearch Foundation, 6666 West Quincy
Avenue, Denver, CO 80235. A descrip-
tion of the Colisure Test may he ob-
tained from the Millipere Corp., Tech-
nical Services Department, 80 Ashby
Road, Bedford, MA 01730. Copies may be
inspected at EPA’s Drinking Water
Docket; 401 M St., 8W.; Washington,
DC 20460, or at the National Archives
and Records Adminigtration (WARA).
For information on the availability of
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this material at NARA, call 202-741-
6030, or go to. hitp:/www.archives.gov/
federal__register/

code of federal regulations/
ibr__locations.html.

(g) Response to violation. (1) A public
waber system which has exceeded the
MCL for total coliforms in §141.63 must
report the violation to the Btate no
later than the end of the next business
day after it learns of the violation, and
notify the public in accordance with
subpart Q.

(2) A public water system which has
failed to comply with a coliform moni-
toring requirement, including the sani-
tary survey requirement, must report
the monitoring violation to the State
within ten days after the system dis-
covers the violation, and notify the
puhblic in accordance with subpart Q.

[54 FR 27562, June 29, 1989]

EDITORIAL NOTE: For FEDERAL REGISTER e¢i-
tations affecting §141.21, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.fdsys.gov.

§141.23

§141.23 Inorganic chemical sampling
and analytical requirements.

Community water systemasa shall con-
duct monitoring to determine compli-
ance with the maximum contaminant
levels specified in §141.62 in accordance
with this section. Non-transient, non-
community water systems shall con-
duct monitoring to determine compli-
ance with the maximum contaminant
levels specified in §141.62 in accordance
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with this section. Transient, non-com-
munity water systems shall conduct
monitoring to determine compliance
with the nitrate and nitrite maximum
contaminant levels in §§141.11 and
141.62 {(as appropriate) in accordance
with this section,

(a) Menitoring shall be conducted as
follows:

(1) Groundwater systems shall take a
minimum of one sample at every entry
point to the distribution system which
is representative of each well after
treatment (hereafter called a sampling
point) beginning in the initial compli-
ance period. The system shall take
each sample al the same sampling
point unless conditions make another
sampling point more representative of
each source or treatment plant.

(2) Surface water systems shall take
a minimuam of one sample at every
entry point to the distribution system
after any application of treatment or
in the distribution system at a point
which is representative of each source
after treatment (hereafter called &
sampling point) beginning in the ini-
tial compliance period. The system
shall take each sample at the same
sampling point unless conditions make
another sampling point more rep-
resentative of each source or treatment
plant.

40 CFR Ch. | (7-1-11 Edition)

NoTE: For purposes of this paragraph, sur-
face water systems include systems with a
combination of surface and ground sources.

(3 If a system draws water from
more than one source and the sources
are combined before distribution, the
system must sample at an entry peoint
to the distribution system during peri-
ods of normal operating conditions
(i.e., when water is representative of all
gourced being used).

(4) The State may reduce the total
number of sgamples which must be ana-
lyzed by allowing the use of
compositing. Composite samples from
a maximum of five samples are al-
lowed, provided that the detection
limit of the method used for analysis is
less than one-fifth of the MCL.
Compositing of samples must be done
in the laboratory.

(i} If the concentration in the com-

‘posite sample is greater than or equal

to one-fifth of the MCL of any inor-
ganic chemical, then a follow-up sam-
ple must be taken within 14 days at
each sampling point included in the
composite. These samples must be ana-
lyzed for the contaminants which ex-
ceeded one-fifth of the MCL in the
composite sample. Detection limits for
each analytical method and MCLs for
each inorganic contaminant are the
following:

DEeTECTION LIMITS FOR INORGANIC CONTAMINANTS

Contaminant MCL (mgA) Methodology D‘-“ﬂgﬁ)"m“
ANtIMONY ..o Q.006 ........ Atormic Absorption; Furnace 0.003
Atorric Absorption; Platform . . | 0.DOOES
ICP-Mass Spectrometry ... . | 0.0004
Hydride-Atomic Abserption - | G001
ATSERIC oo e Q.0108 ... Atomic Absorption; Fumace ...... . | 0.001
Atomic Absorption; Platform—Stabilized Temperature . | 0.00057
Atomic Absorption; Gaseous Hydride ... - | 0.001
KCP-MESE BPBCITOMEBLIY .o cce et e ceece s sees rees e semeemeeseae s 0.001448
Ashbestos .. . | Transmission Elactron Microscopy . 0.01 MFL
Barlum Atomic Absorption; fumace 1eChRIQUE ... et reeeee e neee 0.002
Atormic Absorption; direct aspiration .. SN
Inductively Coupled Plasma ...... - | 0.002 (0.001}
Bardlivm .. | 0.004 Atomic Absarption; Furnace .. . | 0.0002
Atomic Absorption; Platform . . | 0.000025
Inductively Coupled PIBSMB2 ..........cooevevies e rars s ssvsnsessissecions 0.0003
ICP-Mass Spactrometry . 0.0003
Cadmium ... vevienn 0.005 ... Atomic Absorption; fumace technigue .................. e | 0.0001
inductively Goupled Plasma - | 0.001
CRIDMIUM: ceeceeee e Atornic Absarption; furnace technique ............. 0.001
inductively Coupled Plasma . 0.007 (0.001}
Cyanide ... Distillation, Spectrophotometric® ... 0.02
Distillation, Automaied, Spectrophotometric 3 0.005
Distillation, Amenable, Spectrophotometric 4 0.02
Digtillation, Selective Electrode 4 ........ 0.05
UV, Distillation, Spactrophaotometric?® ... 0.0005
Micre Distillation, Flow Injection, Spectrophetometric 3 0.0006
Ligand Exchange with Amperomatry 4 X
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DETECTION LIMITS FOR INORGANIC CONTAMINANTS—Continued

Centaminant MCL {mg/) Methodciogy D‘ﬁ;h')"m't
Mercury ... | 0002 L Manual Cold Vapor Technique ... 0.0002
Autornated Cold Vapor Technigque 0.0002
Mickal ...t | Xl i Atomic Absorption; Fumace .. .00
Atomic Absorption; Piatform . 0.00085
Inductively Coupled Plasma?2 0.005
ICP-Mass Spectrometry ... 0.0005
NItrate .o s 10 (as N} | Manual Cadmium Reduction . 0.01
Automated Hydrazine Reduction . 0.01
Autornated Cadmium Aeduction 0.06
lon Selective Electrode . 1
lon Chromatography ... 0.01
Capillary lon Electrophoresis 0.076
Nitrite e 1 (as N) ... | Spectrophotometric ....... 0.01
Automated Cadmium Reduction 0.05
Manual Cadmium Reduction . 0.01
lon Chromatography ......... 0.004
Capillary lon Electropharesis 0.103
Belenium ..o vevvereeen | 0.05 il Atomic Absorption; furmace ... 0.002
Afomic Absorption; gassous hydride 0.002
Thallium oo 0.002 ........ Atomic Abscorption; Fumace .. 0001
Atomic Absorption; Platform . 0.0007%
ICP-Mass Spectrometry 0.0003

TMFL = million fibers per liter »10 um.

2Using a 2X preconcentration step as noted in Method 200.7. Lower MDLs may be achieved when using a 4X

preconcentration.
3 Screening method for tatal cyanides.

+ Measures “free” cyanides when distillation, digestion, or ligand exchange is omitted.

3 Lower MDLs are reported using stabilized temperature graphite fumace atomic absorption.

8 The value for arsenic is effective January 23, 2006. Unit then, the MCL is 0.05 mg/L.

7The MDL reperted for EPA method 200.9 (Atomic Absorption; Platform—Stablized Temperature) was determined using a 2x
concentration step during sample digestion. The MDL determined for samples analyzed usinfg direct analyses (/.e., no sample d--

gestion) will be higher. L?sing muttiple depositions, EPA 200.9 is capable of obtaining MDL of

0.0001 mg/L.

8Using selective ion monitoring, EPA Method 200.8 (ICP-MS) is capable of obtaining a MDL of 0.0001 mg/L.
9 Measures total cyanides when UV-digester is used, and “frea” cyanides when LIV-digestor is hypassed.

(ii) If the population served by the
gystemn is >3,300 persons, then
compositing may only be permitted by
the State at sampling points within a
single system. In systems serving <3,300
persons, the State may permit
compositing among different systems
provided the 5-sample limit is main-
tained.

(iii) If daplicates of the original sam-
ple taken from each sampling point
used in the composite sample are avail-
able, the system may use these instead
of resampling. The duplicates must be
analyzed and the results reported to
the Btate within 14 days after com-
pleting analysis of the composite sam-
ple, provided the holding time of the
sample is not exceeded.

(5) The frequency of monitoring for
agbestos shall be in accordance with
paragraph (b) of this section: the fre-
quency of monitoring for antimony, ar-
genic, barium, beryllinm, cadmiom,
chromiuom, cyanide, fluoride, mercury,
nickel, gelenium and thallinm shall be
in acceordance with paragraph (c) of

this section; the frequency of moni-
toring for nitrate shall be In accord-
ance with paragraph (d) of this section;
and the frequency of monitoring for ni-
trite shall be in accordance with para-
graph (e) of this section.

(b} The frequency of monitoring con-
ducted to determine compliance with
the maximum contaminant level for
asbestos specified in §141.62(h) shall be
conducted as follows:

{I) Hach community and non-tran-
sient, non-community water system is
required to monitor for asbestos during
the first three-year compliance period
of each nine-year compliance cycle be-
ginning in the compliance period start-
ing January 1, 1993.

(2) If the system believes it is not
vulnerable to either ashestos contami-
nation in its source water or due to
corrogion of asbestos-cement pipe, or
both, it may apply to the State for a
waiver of the monitoring requirement
in paragraph (b)1) of this sectiom. If
the Btate grants the waiver, the sys-
tem is not required to monitor.
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(3) The State may grant a waiver
bagsed on a consgideration of the fol-
lowing factors:

(i) Potential asbestos contamination
of the water source, and

(ii) The use of asbestos-cement pipe
for finished water distribution and the
corrosive nature of the water.

{4) A waliver remains in effect until
the completion of the three-year com-
pliance period. Systems not receiving a
waiver must monitor in accordance
with the provisions of paragraph (b)(1)
of this section.

(8) A system vulnerable to ashestos
contamination due solely to corrosion
of asbestos-cement pipe shall take omne
sample at a tap served by asbestos-ce-
ment pipe and under conditions where
asbestos contamination is most likely
to ocour.

() A system wvulnerable to asbestos
contamination due solely to source
water shall monitor in accordance with
the provision of paragraph (a) of this
section. )

(7) A system vulnerable to asbestos
contamination due both to its source
water supply and corrosion of asbestos-
cement pipe shall take one sample at a
tap served by asbestos-cement pipe and
under conditions where asbestos con-
tamination is most likely to occur.

(8) A system which exceeds the max-
imum contaminant levels as deter-
mined in §141.23(i) of this section shall
monitor guarterly beginning in the
next quarter after the violation oc-
curred.

(9 The State may decrease the quar-
terly monitoring requirement to the
frequency specified in paragraph (b)(1)
of this section provided the State has
determined that the system is reliably
and consistently bhelow the maximum
contaminant level. In no case can a
State make this determination unless
a groundwater system takes a min-
imum of two quarterly samples and a
surface (or combined surface/ground)
water system takes 2 minimum of four
guarterly samples.

(10} If monitoring data coliected after
Jannary 1, 1990 are generally con-
gistent with the requirements of
§141.23(b), then the State may allow
systems to use that data to satisfy the
monitoring requirement for the initial

40 CFR Ch. 1 (7-1-11 Edition}

compliance period heginning January
1, 1993.

(¢) The frequency of monitoring con-
ducted to determine compliance with
the maximum contaminant levels in
§141.62 for antimony, arsenic, barium,
beryllinm, cadmium, chromium, cya-
nide, fluoride, mercury, nickel, sele-
nium and thallium shall be as follows:

(1} Gronndwater systems shall take
one sample at each sampling point dur-
ing each compliance period. Surface
water systems (or combined surface/
ground) shall take one sample annually
at each sampling point.

(2} The system may apply to the
State for a waiver from the monitoring
frequencies specified in paragraph (c)(1)
of this section. States may grant a
public water system a waiver for moni-
toring of cyanide, provided that the
State determines that the system is
not vulnerable due to lack of any in-
dustrial source of cyanide.

(3) A condition of the waiver shall re-
quire that a system shall take a min-
imum of one sample while the waiver is
effective. The term during which the
waiver is effective shall not exceed one
compliance cycle (i.e., nine years).

(4) The State may grant a waiver pro-
vided surface water systems have mon-
itored annually for at least three years
and groundwater systems have con-
ducted a minimum of three rounds of
monitoring. (At least one sample shall
have been taken since January 1, 1990).
Both surface and groundwater systems
shall demonstrate that all previous an-
alytical results were less than the max-
imum contaminant level. Systems that
nse a new water source are not eligible
for a waiver until three rounds of mon-
itoring from the new source have been
completed.

(5) In determining the appropriate re-
duced monitoring freguency, the State
shall consider:

(i) Reported concentrations from all
previous monitoring;

(ii) The degree of wvariation in re-
ported concentrations; and

(iii} Other factors which may affect
contaminant concentrations such as
changes in groundwater pumping rates,
changes in the system’s configuration,
changes in the system’s operating pro-
cedures, or changes in stream flows or
characteristics.
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(6) A decision by the State to grant a
waiver shall be made in writing and
shall set forth the basis for the deter-
mination. The determination may be
initiated by the State or upon an appli-
cation by the public water system. The
public water system shall specify the
basis for its request. The State shall
review and, where appropriate, revise
its determination of the appropriate
monitoring frequency when the system
submits new monitoring data or when
other data relevant to the system’s ap-
propriate monitoring frequency be-
come available.

(7 Bystems which exceed the max-
imum contaminant levels as calculated
in §141.23(1) of thig section shall mon-
itor guarterly beginning in the next
guarter after the violation occurred.

(8) The State may decrease the quar-
terly monitoring requirement to the
frequencies specified in paragraphs
(eX1) and (c)(2) of this section provided
it has determined that the system is
reliably and consistently below the
maximum contaminant level. In no
case can a State make this determina-
tion unless a groundwater system
takes a minimum of two quarterly
samples and a surface water system
takes a minimum of four guarterly
samples.

(9) All new systems or systems that
use a new source of water that begin
operation after January 22, 2004 must
demonstrate compliance with the MCL
within a period of time gpecified by the
State. The system must also comply
with the initial sampling fregquencies
gpecified by the State to ensure a sys-
tem can demongtrate compliance with
the MCL. Routine and increasged moni-
toring frequencies shall be conducted
in accordance with the requirements in
this section.

(d) All public water systems (commu-
nity; non-transient, non-community;
and transient, non-community sys-
tems) shall monitor to determine com-
pliance with the maximum contami-
nant level for nitrate in §141.62.

(1) Community and non-trangient,
non-community water systems served
by groundwater systems shall monitor
annually beginning January 1, 1993;
gystems served by surface water shall
monitor guarterly beginning January
1, 1893.

§141.23

(2) For community and non-tran-
sient, non-community water systems,
the repeat monitoring frequency for
groundwater systems shall be guar-
terly for atb least one year following
any one sample in which the con-
centration is =b0 percent of the MCL.
The State may allow a groundwater
system to reduce the sampling fre-
quency to annually after four consecu-
tive quarterly samples are reliably and
consistently less than the MCL.

(3} For community and non-tran-
sient, non-community water systems,
the State may allow a surface water
system to reduce the sampling fre-
quency to annually if all analytical re-
sults from four comsecutive gquarters
are <b0 percent of the MCL. A surface
water system shall return to quarterly
monitoring if any one sample is 250
percent of the MCL.

(4) Bach transient non-community
water systermn shall monitor annually
beginning January 1, 1993.

(b) After the initial round of quar-
terly sampling is completed, each com-
munity and non-transient non-commu-
nity system which is monitoring annu-
ally shall take subseguent samples dur-
ing the quarter(s) which previously re-
sulted in the highest analytical result.

(e) All public water systems (commu-
nity; non-transgient, non-community;
and transgient, non-community sys-
tems) shall monitor to determine com-
pliance with the maximum contami-
nant level for nitrite in §141.62(b).

(1> All public water systems shall
take one sample at each sampling
point in the compliance period begin-
ning January 1, 1993 and ending Decem-
her 31, 1995.

(2) After the initial sample, systems
where an analytical result for nitrite is
<50 percent of the MCL shall monitor
at the frequency specified by the State.

(3 For community, non-transient,
non-community, and transient non-
community water systems, the repeat
monitoring frequency for any water
system shall be quarterly for at least
one year following any one sample in
which the concentration is 250 percent
of the MCL. The State may allow a gys-
tem to reduce the sampling frequency
to annually after determining the sys-
temn is reliably and congistently less
than the MCL.
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(4) Systems which are monitoring an-
nually shall take each subsequent sam-
ple during the guarter{s) which pre-
vicusly resulted in the highest analyt-
ical result.

(f) Confirmation samples:

(1) Where the results of sampling for
antimony, arsenic, asbestos, barium,
beryllinm, cadmium, chromium, cya-
nide, fluoride, mercury, nickel, sele-
nium or thalllum indicate an exceed-
ance of the maximum contaminant
level, the State may require that one
additional sample be collected as soon
as possible after the initial sample was
taken (but not to exceed two weeks) at
the same sampling point.

(2) Where nitrate or nitrite sampling
results indicate an exceedance of the
maximum contaminant level, the sys-
tem shall take a confirmation sample
within 24 hours of the system’s receipt
of notification of the analytical results
of the first sample. Systems unable to
comply with the 24-hour sampling re-
quirement must immediately notify
persong served by the public water ays-
tem in accordance with §141.202 and
meet other Tier 1 public notification
requirements under Subpart Q@ of this
part. Systems exercising this option
must take and analyze a confirmation
sample within two weeks of notifica-
tion of the analytical results of the
first sample.

(3) If a State-reguired confirmation
sample is taken for any contaminant,
then the results of the initial and con~
firmation sample shall be averaged.
The resulting average shall be used to
determine the system’s compliance in
accordance with paragraph (i) of this
section. States have the discretion to
delete results of obvious sampling er-
rors.

(g) The State may require more fre-
quent monitoring than specified in
paragraphs (b), {c), (d) and (e) of this
gection or may require confirmation
gsamples for positive and negative re-
sults ab its discretion,

(h) Systems may apply to the State
to conduct more frequent monitoring
than the minimum monitoring fre-
quencies specified in this section.

(1) Compliance with §§141.11 or
141.62(b) (as appropriate) shall be deter-
mined hased on the analytical result(s)
obtained at each sampling point.

40 CFR Ch. | (7-1-11 Edition)

(1) For systems which are conducting
monitoring at a frequency greater than
annual, compliance with the maxzimum
contaminant levels for antimony, ar-
senic, asbestos, barium, beryllium, cad-
mium, chromium, cyanide, fluoride,
mercury, nickel, selenium or thallium
is determined by a running annual av-
erage at any sampling point. If the av-
erage at any sampling point is greater
than the MCL, then the system is out
of compliance. If any one sample would
cause the annual average to be exceed-
ed, then the system is out of compli-
ance immediately. Any sample below
the method detection limit shall be
calculated at zero for the purpose of de-
termining the annual average. If a sys-
tem fails to collect the required num-
ber of samples, compliance (average
concentration) will be based on the
total number of samplss collected.

{2) For systems which are monitoring
annually, or less frequently, the sys-
tem is out of compliance with the max-
imum contaminant levels for anti-
mony, argenic, asbestaos, barium, beryl-
lium, cadminm, chromium, c¢yanide,
fluoride, mercury, nickel, seienium or
thalliurm if the level of a contaminant
is greater than the MCL. If confirma-
tion samples are required by the State,
the determination of compliance will
be based on the annual average of the
initial MCL exceedance and any State-
required confirmation samples. If a
system fails to collect the reguired
number of samples, compliance (aver-
age concentration) will be based on the
total number of samples collected.

{3) Compliance with the maximum
contaminant levels for nitrate and ni-
trate is determined bhased on one sam-
ple if the levels of these contaminants
are bhelow the MCLs. If the levels of ni-
trate and/or nitrite exceed the MCLs in
the initial sample, a confirmation sam-
ple is required in accordance with para-
graph (£)(2) of this section, and compli-
ance shall be determined based on the
average of the initial and confirmation
samples.

(4) Arsenic sampling results will be
reported to the nearest 0.001 mg/L.

(i) Each public water system shall
monitor at the time designated by the
State during each compliance period.

(k) Inorganic analysis:
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(1) Analysis for the following con-
taminants shall be conducted in ac-
cordance with the methods in the fol-
lowing table, or the alternative meth-
ods listed in appendix A to subpart C of
this part, or their equivalent as deter-
mined by EPA. Criteria for analyzing
arsenic, barium, beryllium, cadmium,
calcium, chromium, copper, lead, nick-
el, selenium, sodium, and thallium

§141.23

with digestion or directly without di-
gestion, and other analytical teat pro-
cedures are contained in Technical
Notes on Drinking Water Methods, EPA-
600/R-94-173, Octoher 1994, This docn-
ment is available from the National
Service Center for Environmental Pub-
lications (NSCEP), P.O. Box 42419, Cin-
cinnati, OH 452420419 or Attp:/
www.epa.govnscep/.
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(2} Sample collection for antimony,
argenic, asbestos, barium, beryllium,
cadmium, chromium, cyanide, fluoride,
mercury, nickel, nitrate, nitrite, sele-
nium, and thallium under this section
ghall be conducted using the sample
preservation, container, and maximum
holding time procedures specified in
the table below:

Contaminant Preservative 1 ta?:grz Time?
Antimony . HNO2 ..o | POr G ... 8 months
Arsenic ... Conc HNOsto | ParG ... & months

pH <2.
Asbestos . 4°C ., 48 hours 4
Barium .. HNO? & months
Beryllium . HNO? & months
Cadmium . HNO3 & months
Chromium HNO® ... Por&... 8 months
Cyanide ... 4°C, NaOH ... |PorG ... 14 days
Flueride ... None ... . |PorG ... 1 month
Mercury HNQO?2 _.......|[PorG... 28 days
Nickel HNO? ... |PorG ... § months
Nitrate ... e | 4G i | PP G 48 hourss
Nitrate-Nitrita® | H23Q4 ... |PorG ... 28 days
Nitrite 48 hours
Selenium . HNOG? & months
Thallium ... HNG? .. & manths

1 For cyanids determinations samples must be adjusted with
sodium hydroxide to pH 12 at the time off collection. When
chilling is indicated the sampla must be shipped and stored at
4 °C or less. Acidification of nitrate or metals samples may be
with a concentrated acid ar a dilute {50% by volume) solution
of the applicable concentrated acid. Acidification of samples
for metals analysis is encouraged and allowed at the labora-
tary rather than at tha time of sampling provided the shipping
time and cther instructions in Section 8.3 of EPA Methods
200.7 or 200.8 or 200.% are followed.

2P=plastic, hard or soft; G=glass, hard or soft.

3In all cases samples should be analyzed as soon after col-
lection as possible. Follow additional {if any} information on
praservation, containars or holding times that is specified in
method.

4|nstructions for containers, preservation procedures and
holding times as specified in Mathod 104.2 must be adherad
ta for all compliance analyses including those conductad with
Method 100.1.

SIf the sample is chlorinated, the holding time for an
unacidified sample kept at 4 °C is extended to 14 days.

& Nitrate-Nitrite refers to a measurement of total nitrate.

(3) Analysis under this section shall
only be conducted by laboratories that
have been certified by EPA or the
State. Laboratories may conduct sam-
ple analysis under provisional certifi-
cation until January 1, 1996. To receive
certification to conduct analyses for
antimony, arsenic, ashestos, barium,
bheryllium, cadmium, chromium, cya-
nide, fluoride, mercury, nickel, nitrate,
nitrite and selenium and thallium, the
laboratory must:

(i} Analyze Performance Evaluation
(PE) samples provided by EPA, the
State or by a third party (with the ap-
proval of the State or EPA) at least
once a year.

40 CFR Ch. | (7-1-11 Edition)

(ii) For each contaminant that has
been included in the PE sample and for
each method for which the laboratory
degires certification achieve gnan-
titative results on the analyses that
are within the following acceptance

limits:

Contaminant Acceptance limit
Antimony ... +30 at 20.006 mgH
Arsenic .. +30 at >0.003 mg/L
Asbestos ... 2 standard deviations based
on study statistics.
Barium .. +15% at 015 mgAH

Beryllium ..
Cadmium .
Chramium
Cyanide
Fluoride .

+15% at =0.001 mg/T
+20% at 20,002 mg/1
+15% at 20.07 mgH
+25% at =0.1 mgH
+10% at 21 to 10 mgi

Mercury . +30% at =0.0005 mgH
Nickel 115% at 20.01 mg/
Nitrate +10% at 20.4 mg/1
Nitrite ... +15% at 20.4 mg
Salenium .. +20% at 20.01 mg/
Thallium ... +30% at 20.002 mg/1

(1) Analyses for the purpose of deter-
mining compliance with §141.11 shall be
conducted using the requirements spec-
ified in paragraphs (1) through (q) of
this section.

(1) Analyses for all community water
systems utilizing surface water sources
shall be completed by June 24, 1978.
Thege analyses shall be repeated at
yearly intervals.

(2) Analyses for all community water
systems utilizing only ground water
gources shall be completed by June 24,
1979. These analyses shall be repeated
at three-year intervalg.

(3) For non-community water sys-
tems, whether supplied by surface or
ground sources, analyses for nitrate
shall be completed by December 24,
1980. These analyses shall be repeated
at intervals determined by the State.

(4) The State has the authority to de-
termine compliance or initiate enforce-
ment action based upon analytical re-
sults and other information compiled
by their sanctioned representatives and
agencies.

(m) If the result of an analysis made
under paragraph (1} of this section indi-
cates that the level of any contami-
nant listed in §141.11 exceeds the max-
imum contaminant level, the supplier
of the water shall report to the State
within 7 days and initiate three addi-
tional analyses at the same sampling
point within one month.
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(n) When the average of four analyses
made purguant to paragraph (m) of this
section, rounded to the same number of
significant figures as the maximum
contaminant level for the substance in
guestion, exceeds the maximum con-
taminant level, the supplier of water
shall notify the BState pursuant to
§141.31 and give notice to the public
pursuant to subpart Q. Monitoring
after public notification shall be at a
frequency designated by the State and
shall continue until the maximum con-
taminant level has not been exceeded
in two successive samples or until a
monitoring schedule as a condition to a
variance, exemption or enforcement
action shall become effective.

(0) The provisions of paragraphs (m)
and (n) of this section notwithstanding,
compliance with the maximum con-
taminant level for nitrate shall be de-
termined on the basis of the mean of
two analyses. When a level exceeding
the maximum contaminant level for
nitrate is found, a second analysis shall
be initiated within 24 hours, and if the
mean of the two analyses exceeds the
maximum contaminant level, the sup-
plier of water shall report his findings
to the State pursuant to §141.31 and
shall notify the public pursuant to sub-
part Q.

(p) For the initial analyses required
by paragraph (1) (1), (2) or (3) of this
section, data for surface waters ac-
guired within one year prior to the ef-
fective date and data for ground waters
acquired within 3 years prior to the ef-
fective date of this part may be sub-
gtitnted at the discretion of the State.

(q) [Reserved]

[56 FR 3579, Jan. 30, 1991]

EDITORIAL NOTE: For FEDERAL REGISTHER ci-
tations affecting §141.23, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.fdsys.gov.

§141.24 O ic chemicals, sampli
and maf;tl:lcal requ.ireme,nts. RIS

(a)-(d) [Reserved]

() Analysges for the contaminants in
this section shall be conducted using
the methods listed in the following
table, or the alternative methods listed
in appendix A to subpart C of this part,
or their equivalent as determined by
EPA.

§141.24

(1> The following documents are in-
corporated by reference. This incorpo-
ration by reference was approved by
the Director of the Federal Register in
gccordance with 5 U.8.C. 552(a) and 1
CFR. part 51. Copies may he ingpected
at EPA’s Drinking Water Docket, 1301
Constitution Avenue, NW., EPA West,
Room 3334, Waghington, DC 20460 (Tele-
phone: 202-566-2426); or at the National
Archives and Records Administration
{(NARA). For information on the avail-
ability of this material at NARA, call
202-741-6030, or go to: hitp://
www.archives.gov/federal register/
code of federal regulations/
ibr_locations.himi. Method 508A and
516.1 are in Methods for the Determina-
tion of Organic Compounds in Drinking
Water, EPA/600/4-88-039, December 1988,
Revised, July 1991. Methods 547, 550 and
550.1 are in Methods for the Delermina-
tion of Organic Compounds in Drinking
Water—Supplement I, EPA/GI-4-50-020,
July 1990. Methods 548.1, 548.1, 552.1 and
&bb are in Methods for the Determination
of Organic Compounds in Drinking
Water—Supplement II, EPA/600/R-92-129,
August 1992, Methods 502.2, 504.1, b0b,
506, 507, 508, 508.1, 515.2, 524.2 52b.2, 531.1,
561.1 and 562.2 are in Meihods for the De-
termination of Organic Compounds in
Drinking Wuter—Supplement III, EPA/
600/R—95-131, August 1995. Method 1613
is titled “Tetra-through Octa-
Chlorinated Dioxins and Furans by Iso-
tope-Dilution HRGC/HRMS3,” EPA/821-
B-94-005, October 1994, These docu-
ments are available from the National
Technical Information Service, NTIS
PB91-231480, PBU1-146027, PBY2-207703,
PB95-261616 and PBY95-104774, U.8. De-
partment of Commerce, 5285 Port
Royal Road, Springfield, Virginia 22161.
The toll free number is: 800-5H53-6847.
Method 6651 shall be followed in ac-
cordance with Standard Methods for the
Examination of Wuater and Wastewater,
18th edition (1992), 19th edition (1995),
or 20th edition (1988), American Public
Health Association (APHA); any of
these three editions may be used.
Method 6610 shall be followed in ac-
cordance with Standard Methods for the
Examination of Waler and Wastewaler,
(18th Edition Supplement) (1994), or
with the 19th edition (1985) or 20th adi-
tion (1998) of Standard Methods for the
Ezamination of Water and Wastewater;
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any of these publications may be used.
The APHA documents are available
from APHA, 1015 Fifteenth Street NW.,
Washington, DC 20005. Other required
analytical test proocedures germane to
the conduct of these analyses are con-
tained in Teechnical Notes on Drinking
Wuater Methods, BEPAGIVR-94-173, Octo-
ber 1994, NTIS PB95-104766. EPA Meth-
ods 515.3 and 549.2 are available from
T.8. Environmental Protection Agen-
cy, National Exposure Research Lab-
oratory (NERL)-Cincinnati, 26 West
Martin Luther King Drive, Cincinnati,
OH 45268. ASTM Method D 5317-93, 98
(Reapproved 2003) is awvailable in the
Annucl Book of ASTM Standards, (1999},
Vol. 11.02, ASTM International, 100
Barr Harbor Drive, West
Conshohocken, PA 19428, any edition
containing the cited wversion of the
method may be used. EPA Method
5154, “Determination of Chlorinated
Acids in Drinking Water hy Liquid-Liq-
uid Microextraction, Derivatization
and Fast Gas Chromatography with

40 CFR Ch. | (7-1-11 Edition)

Electron Capture Detection,” Revision
1.0, April 2000, EPA/S1%B-00/001 and
EPA Method 552.3, ““Determination of
Haloacetic Acids and Dalapon in
Drinking Water by Liquid-Ligunid
Microextraction, Derivatization, and
Gas Chromatography with Electron
Capture Detection,” Revigion 1.0, July
2003, EPA 815-B-03-002, can be accessed
and downloaded directly online at
hitp:/vww.epa.gov/safewater/methods/
sourcalt. himl. Syngenta Method AG-625,
“Atrazine 1in Drinking Water by
Immunogagsay,”” February 2001, is avail-
able from Syngenta Crop Protection,
Inc., 410 Swing Road, P.O. Box 18300,
Greensboro, NC 27418. Telephone: 336—
632-6000. Method 531.2 “Measurement of
N-methylcarbamoyloximes and N-
methylcarbamates in Water by Direct
Aqueous Injection HPLC with
Postcolumn Derivatization,”” Revision
1.0, September 2001, EPA 815-B-01-002,
can be accessed and downloaded di-
rectly online at Attpuwww.epa.gov/
safewater/methods/sourcalt. himl.
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Contaminant  EPA method Stancard ASTM Other

1. Benzene .. | 502.2, 524.2.

2. Carbaon tetrachloride . 502.2, 524.2, 551.1.

3. Chlerobenzensg ......... 502.2, 524.2.

4. 1,2-Dichlorobenzene 502.2, 524.2,

5. 1,4-Dichlorobenzens 502.2, 524.2.

8. 1,2-Dichlaroethane ... 502.2, 524.2.

7. cis-Dichloroethylene . 502.2, 5242,

8. trans-Dichloroethylene 502.2, 524.2,

8. Dichloromethana ...... 502.2, 524.2.

10. 1,2-Dichloropropane 502.2, 5242,

11. Ethylbenzena ...... 502.2, 524.2.

12. Styrene ............. 502.2, 524.2.

13. Tetrachlorosthylane 502.2, 524.2, 551.1.

14. 1,1,1-Trichiorosthane .. 502.2, 524.2, 551.1.

15. Trichloroethylene .... 502.2, 524.2, 651.1.

16. Tolugng ................ 502.2, 524.2.

17. 1,2 4-Trichlorobenzene 502.2, 524.2.

18. 1,1-Dichlorosthylena 502.2, 524.2.

18. 1,1,2-Trichle hi 502.2, 524.2, 551.1.

20. Vinyl chigride . 502.2, 524.2.

21. Xylenes (total) 502.2, 524.2.

22.2,3,7,8-TCDD { 1613,

23. 2,4-D4 (as acids, salls, and estars} | 515.2, 555, 515.1, 515.3, 5154 .............. D5317-93,
98 (Re-
ap-
proved
2003).

24. 2,4,5-TP*4 {Silvex) 515.2, 855, 515.1, 515.3, 5154 ... ' D5317-893
98 (Ae
ap-
proved
2003).

25. Alachior? ....... 507, 525.2, 508.1, 505, 551.1.

28. Atrazine2 ... 807, 525.2, 508.1, 505, 551.1 ...vveevrinens LTSN — Syngentas

AG-625

27, Benzo{a)pyrane ., 5252, 550, 550.1.

28, Carbofuran ... 85311, 5312 e BE1L

28. Chiordang .. 508, 525.2, 508.1, 505.

30. Dalapan ....... 5852.1 515.1, 5522, 515.3, 515.4, 552.3.
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. Standard
Contaminant EPA method methods ASTM Other

31, Di{2-ethylhexyl}adipata 506, 525.2.

32. Di{2-athylhexyliphthalate ... 506, 525.2.

33. Dibromachioropropane {DBCP} 504.1, 551.1.

34, Dinoseb* .. 515.2, 555, 51561, 515.3, 515.4.

35. Digual .... 549.2.

36. Endothall 5438.1,

37. Endrin ... 508, 525.2, 508.1, 505, 551.1.

38. Ethylene dibromide {EDB) 504.1, 651.1.

39. Glyphosate ... BT e s 6651.

44. Heptachlor ... 508, 5252, 508.1, 505, 551.1.

41, Heptachlor Epoxide 508, 525.2, 508.1, 505, 551.1.

42. Hexachlcrobenzene 508, 525.2, 508.1, 505, 551.1.

43. Hexachlorocyclopentadiene .. 508, 525.2, 508.1, 505, 551.1.

44, Lindane ......... 508, 525.2, 508.1, 505, 551.1.

45, Methoxychlor 508, 525.2, 508.1, 605, 551.1.

46. Oxamyl ........ 531.1,531.2 . 6610,

47. PCBs? (as dacachiorobiphenyl} 508A.

48. PCBs? (as Aroclors) .. 508.1, 508, 525.2, 505.

48, Pentachlorophenal 515.2, 525.2, 555, 515.1, 515.3, 515.4 ... D5317-93,
98 {Re-
ap-
provad
2003).

50, Picioram? ........ccorecrcomennnces | 5152, 555, 515.1,515.3, 515.4 e | e D5317-83,
98 {Re-
ap-
proved
2003).

51. Simazing2 507, 525.2, 508.1, 505, 551.1.

52. Toxaphene ... 508, 508.1, 525.2, 505.

53. Total Trihalomethanes .. 502.2, 524 2, 651.1.

1{Raserved]

2 Substitution of the detector specified in Method 505, 507, 508 or 508.1 for the purpose of achieving lower detection limits is

allowsd as follows. Either an electran capture or nitrogen phosphorous detector may be used provided all regulatery require-
ments and guality control criteria are met.

3PCBs are qualitatively identifisd as Aroclors and measurad for compliance purposes as decachlornblphenyl Users of Method
505 may hava mare difficulty in achiéving the required detection limits than users of Methods 508.1, 525.2 ol

+Accurate determination of the chlorinated esters requires hydrolysis of the sample as described in EF'A Methads 515.1,
515.2, 515.3, 515.4 and 555 and ASTM Msthod- DE317-53.

5This method may not be used for the analysis of atrazine in any system where chlorine dioxide is used for drinking water
trgatment. In samples from all other systems, any result for atrazine generated by Method AG—625 that is greatsr than one-half
the maximum contaminant level {MCL) {in other wards, greater than 0.0015mg/L or 1.5 pg/L} must be confirmad using another
approved method for this contaminant and should use additional volume of the ariginal sample coliscted for compliance moni-
toring. In instances where a result from Method AG-625 triggars such canfirmatory testing, the oonﬁr\'nalory result is to be usad

to determine compliance.

(2) [Reserved]

(f) Beginning with the initial compli-
ance period, analysis of the contami-
nants listed in §141.61(a}) (1) through
(21) for the purpose of determining
compliance with the maximum con-
taminant level shall be conducted as
follows:

(1) Groundwater systems shall take a
minimum of one sample at every entry
point to the distribution system which
is representative of each well after
treatment (hereafter called a sampling
point). Bach sample must be taken at
the same sampling point unless condi-
tions make another sampling point
more representative of each source,
treatment plant, or within the dis-
tribution system.

(2) Surface water systems (or com-
bined surface/ground) shall take a min-
imum of one sample at points in the
distribution system that are represent-
ative of each source or at each entry
point to the distribution system after
treatment (hereafter called a sampling
point), Each sample must be taken at
the same sampling peint unless condi-
tions make another sampling point
more representative of each source,
treatment plant, or within the dis-
tribution system.

(3) If the system draws water from
more than one source and the sources
are combined before distribution, the
system musgt sample at an entry point
to the distribution system during peri-
ods of normal! operating conditions
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(i.e,, when water representative of all
sources 18 being used).

(4) Each community and non-tran-
gient non-commurity water system
shall take four consecutive gquarterly
samples for each contaminant listed in
§141.61{a) (2} through (21) during each
compliance period, beginning in the
initial compliance period.

(5) If the initial monitoring for con-
taminants listed in §141.61(a) (1)
through (8) and the monitoring for the
contaminants listed in §141.61{a) (%)
tarough (21) as allowed in paragraph
(£)(18) has been completed by December
31, 1992, and the system did not detect
any contaminant listed in §141.61{a) (1)
through (21), then each ground and sur-
face water system shall take one sam-
ple annually beginning with the initial
compliance period.

(6) After a minimum of three years of
annual sampling, the State may allow
groundwater systems with no previous
detection of any contaiminant listed in
§141.61(a) to take one sample during
each compliance period.

(7) Each community and non-tran-
sient non-community ground water
syatem which does not detect a con-
taminant listed in §141.61{a) (1)
through (21) may apply to the State for
a waiver from the requirements of
paragraphs (f)(5) and (f)(6) of this sec-
tion after completing the initial moni-
toring. (For purposes of this section,
detection is defined as >0.0005 meg/l.) A
waiver shall be effective for no more
than six years (two compliance peri-
ods). States may also issue waivers to
small systems for the initial round of
monitoring for 1,2,4-trichlorobenzene.

(8) A State may grant a waiver after
evaluating the following factor(s):

(i) Knowledge of previous use {(includ-
ing transport, storage, or disposal) of
the contaminant within the watershed
or zone of influence of the system. If a
determination by the State reveals no
previous use of the contaminant within
the watershed or zone of influence, a
waiver may be granted.

(ii) I previous use of the contami-
nant is unknown or it has been used
previously, then the following factors
shall be used to determine whether a
waiver is granted.

(A) Previous analytical results.

40 CFR Ch. | (7-1-11 Edition)

{B) The proximity of the gystem to a
potential point or non-point source of
contamination. Point scurces include
spills and leaks of chemicals at or near
a water treatment facility or at manu-
facturing, distribution, or storage fa-
cilities, or from hazardous and munic-
ipal waste landfills and other waste
handling or treatment facilities.

(C) The environmental persistence
and transgport of the contaminants.

(D) The number of pergsons served by
the public water system and the prox-
imity of a smaller system to a larger
system.

(E) How well the water source is pro-
tected against contamination, such as
whether it is a surface or groundwater
system. QOroundwater systems must
consider factors such as depth of the
well, the type of s0il, and wellhead pro-
tection. Surface water systems must
consider watershed protection.

(9) As a condition of the waiver a
groundwater system must take one
gample at each sampling point during
the time the waiver is effective (i.e.,
one sample during two compliance pe-
riods or s8ix years) and update its vul-
nerability assessment considering the
factors ligted in paragraph (£)(B) of this
section. Based on thig vulnerability as-
gessment the State must reconfirm
that the system ig non-vuoinerable, If
the Btate does not make this recon-
firmation within three years of the ini-
tial determination, then the waiver is
invalidated and the system is required
to sample annually as specified in
paragraph (5) of this section.

(10) Each community and non-tran-
sient non-community surface water
system which does not detect a con-
taminant listed in $§141.61{a) (1)
through (21) may apply to the State for
a waiver from the reguirements of (f)(5)
of this section after completing the ini-
tial monitoring. Composite samples
from & maximum of five sampling
points are allowed, provided that the
detection limit of the method used for
analysis iz less than one-fifth of the
MCL. Systems meeting this criterion
must be determined by the State to be
non-vulnerable hagsed on a vulner-
ability assessment during each compli-
ance pericd. Each system receiving a
waiver shall sample at the frequency
specified by the State (if any).
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11y If a contaminant listed in
§141.61(a) (2) through (21) is detected at
a level exceeding 0.0005 mg/l in any
sample, then:

(i) The systemn must monitor quar-
terly at each sampling point which re-
sulted in a detection.

(ii) The State may decrease the quar-
terly monitoring requirement speci
fied in paragraph (f)(11)(i) of this sec-
tion provided it has determined that
the system is reliably and consistently
below the maximum contaminant
level. In n¢ case shall the State make
this determination unlegs a ground-
water system takes a minimum of two
quarterly samples and a surface water
system takes a minimum of four quar-
terly samples.

(iii) If the State determines that the
system is reliably and consistently
below the MCL, the State may allow
the system to monitor annually. Sys-
tems which monitor annually must
monitor during the quarter(s) which
previously yielded the highest analyt-
ical result.

(iv) Systems which have three con-
gecutive annual samples with no detec-
tion of a contaminant may apply to the
State for a waiver as specified in para-
graph (£)7) of thig section.

(V) Groundwater gystems which have
detected one or more of the following
two-carbon organic compounds: tri-
chloroethylene, tetrachloroethylense,
1,2-dichloroethane, 1,1,1-trichloro-
ethane, cis-1,2-dichloroethylene, trans-
1,2-dichloroethylene, or 1,1-
dichloroethylene shall monitor gquar-
terly for vinyl chloride. A vinyl chlo-
ride sample shall be taken at each sam-
pling point at which one or more of the
two-carbon organic compounds was de-
tected. If the results of the first anal-
ysis do not detect vinyl chloride, the
State may reduce the guarterly moni-
toring frequency of vinyl chloride mon-
itoring to one sample during each com-
pliance period. Surface water systems
are required to monitor for vinyl chlo-
ride as specified by the State.

(12) Systems which violate the re-
gquirements of §141.61(a) (1) through
(21), as determined by paragraph (£)(15)
of this section, must monitor guar-
terly. After a minimum of four con-
secutive quarterly samples which show
the system is in compliance as speci-

§141.24

fied in paragraph (£)(15) of this section
the system and the State determines
that the system is reliably and congist-
ently below the maximum contaminant
level, the system may monitor at the
frequency and times specified in para-
graph (£){11)(iii) of this section.

(13) The State may require a con-
firmation sample for positive or nega-
tive results. If a confirmation sample is
required by the State, the result must
he averaged with the first sampling re-
sult and the average is used for the
compliance determination as apecified
by paragraph (f)(15). States have discre-
tion to delete results of obvious sam-
pling errors from this caloulation,

(14) The State may reduce the total
number of samples a system must ana-
lyze by allowing the use of
compositing. Composite samples from
a maximum of five sampling points are
allowed, provided that the detection
limit of the method used for analysis is
less than one-fifth of the MCL.
Compogiting of samples must be done
in the laboratory and analyzed within
14 days of sample collection.

(i) If the concentration in the com-
posite sample is greater than or equal
to 0.0005 mg/l for any contaminant list-
ed in §141.61(a), then a follow-up sam-
ple must be taken within 14 days at
each sampling point included in the
composite, and be analyzed for that
contaminant.

(ii) If duplicates of the original sam-
ple taken from each sampling point
usged in the composite sample are avail-
able, the system may use these instead
of resampling. The duplicates must he
analyzed and the results reported to
the State within 14 days after com-
pleting analysis of the composgite sam-
ple, provided the holding time of the
gample ia not exceeded.

{iii) If the population served by the
system is > 3,300 persons, then
compositing may only be permitted by
the State at sampling points within a
single system. In systems serving <
3,300 persons, the State may permit
compositing among different systems
provided the 5-sample limit is main-
tained.

(iv) Compositing samples prior to GC
analysis.
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(A) Add 5 ml or equal larger amounts
of each sample (up to b samples are al-
lowed) to a 25 ml glass syringe. Special
precautions must be made to maintain
zero headspace in the syringe. .

(B) The samples must be cooled at 4
°C during this step to minimize vola-
tilization losses.

(C) Mix well and draw out a 5ml ali-
guot for analysis.

(D) TFollow sample introduction,
purging, and desorption steps described
in the method.

(BE) If less than five samples are used
for compositing, a proportionately
small syringe may be used.

(v) Compositing samples prior to GC/
MS analysis.

(A) Inject 5-ml or equal larger
amonnts of each aqueous sample (up to
5 samples are allowed) into a 25-ml
purging device using the sample intro-
duction technique described in the
method.

(B) The total volume of the sample in
the purging device must be 26 ml.

(C) Purge and desorb as described in
the method.

(15) Compliance with §141.61(a) (1)
through (21) shall be determined based
on the analytical results obtained at
each sampling point. If one sampling
point is in viclation of an MCL, the
system is in vielation of the MCL.

(i} For systems monitoring more
than once per year, compliance with
the MCL is determined by a running
annual average at each sampling point.

(ii) Systems meonitoring annually or
less frequently whose sample result ex-
ceeds the MCL must begin quarterly
sampling. The system will not be con-
sidered in viclation of the MCL until it
hag completed ome year of quarterly
sampling.

(ii1) If any sample result will cause
the running annual average to exceed
the MCL at any sampling point, the
system is out of compliance with the
MCL immediately.

(iv) If a system fails to collect the re-
guired number of gamples, compliance
will be based on the total number of
samples collected.

(v) If a sample result is less than the
detection limit, zero will be used to
calculate the annual average.

(16) [Reserved]
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(17 Analysis under this section shall
only be conducted by laboratories that
are certified by EPA or the State ac-
cording to the following conditions
(laboratories may conduct sample
analysis under provisional certification
urtil January 1, 1896):

(i) To receive certification to conduct
analyses for the contaminants in
§141.61(a) (2) through (21) the labora-
tory must:

(A) Analyze Performance Evaluation
(PE) samples provided by EPA, the
State, or by a third party (with the ap-
proval of the State or EPA) at least
once a year by each method for which
the laboratory desires certification.

(B) Achieve the guantitative accept-
ance limits under paragraphs
(OHATYIXC) and (D) of this section for
at least 80 percent of the regulated or-
ganic contaminants included in the PE
sample.

(C) Achieve quantitative resunlts on
the analyses performed under para-
graph (OY1T)(1)(A) of this section that
are within +20% of the actual amount
of the substances in the Performance
Evaluation sample when the actual
amount is greater than or equal to 0.010
mg/l.

{D) Achieve quantitative results on
the analyses performed under para-
graph (D(I7XiX}A) of this section that
are within +40 percent of the actual
amount of the substances in the Per-
formance Evaluation sample when the
actual amount is less than 0,010 mg/l.

(B) Achieve a method detection limit
of 0.0005 mg/l, according t¢ the proce-
dures in appendix B of part 136.

(ii) To receive certification {0 con-
duct analyses for vinyl chloride, the
laboratory must:

(A) Analyze Performance Evaluation
(PE) samples provided by EPA, the
State, or by a third party (with the ap-
proval of the State or EPA) at least
once a year by each method for which
the laboratory desires certification.

(B) Achieve quantitative results on
the analyses performed under para-
graph (DATXi1)(A) of this section that
are within 40 percent of the actual
amount of vinyl chloride in the Per-
formance Evaluation sample,

(C) Achieve a method detection limit
of 0.0005 mg/l, according to the proce-
dures in appendix B of part 136.
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(D) Obtain certification for the con-
taminants lisgted in §141.61(a)(2)
through (21).

(18) States may allow the use of mon-
itoring data collected after January 1,
1988, required under section 1445 of the
Act for purposes of initial monitoring
compliance. If the data are generally
consistent with the other requirements
of this section, the State may use these
data (i.e., a single sample rather than
four gunarterly samples) to satisfy the
initial monitoring requirement of para-
graph ()(4) of this section. Systems
which use grandfathered samples and
did not detect any contaminant listed
§141.61(a)(2) through (21) shall begin
monitoring annually in accordance
with paragraph (f)(5) of this section be-
ginning with the initial compliance pe-
riod.

(19) Btates may Increase reguired
monitoring where necessary to detect
variations within the system.

(207 Each certified laboratory must
determine the method detection limit
(MDL), as defined in appendix B to part
136, at which it is capable of detecting
VOCs. The acceptable MDL is 0.0005
mg/l. This concentration is the detec-
tion concentration for purpecses of this
section.

(21) Each public water system shall
monitor at the time designated by the
State within each compliance period.

(22) All new systems or systems that
use a new gsource of water that begin
operation after January 22, 2004 must
demonstrate compliance with the MCL
within a period of time specified by the
State. The system must also comply
with the initial sampling frequencies
specified by the State to ensure a sys-
tem can demonstrate compliance with
the MCL. Routine and increased moni-
toring frequencies shall be conducted
in accordance with the requirements in
this section.

(g) [Reserved]

(h) Analysis of the contaminants list-
ed in §141.61(c) for the purposes of de-
termining compliance with the max-
imum contaminant level shall be con-
ducted as follows, with the exception
that no monitoring is required for
aldicarb, aldicarb sulfoxide or aldicarb
sulfone:

(1) Groundwater systems shall take a
minimum of one sample at every entry

§141.24

point to the distribution system which
is representative of each well after
treatment (hereafter called a sampling
point). Each sample must be taken at
the same sampling point unless condi-
tions make another sampling point
more representative of each source or
treatment plant.

(2) Surface water systems shall take
a minimum of one sample at points in
the distribution system that are rep-
resentative of each source or at each
entry point to the distribution system
after treatment (hereafter called a
sampling point). Each sample must he
taken at the same sampling point un-
less conditions make another sampling
point more representative of each
gource or treatment plant.

NOTE: For purposes of this paragraph, sur-
face water systems include systems with a
combination of surface and ground scurces.

{(3) If the system draws water from
more than one source and the sources
are combined before distribution, the
gystem must sample at an entry point
to the distribution system during peri-
ods of normal operating conditions
(i.e., when water representative of all
sources is being used).

{4y Monitoring freguency. (1) Hach
community and non-transient non-
community water system shall take
four consecutive quarterly samples for
each contaminant listed in §141.61(c)
during each compliance period begin-
ning with the initial compliance pe-
riod.

(ii) Systems serving more than 3,300
persons which do not detect a contami-
nant in the initial compliance period
may reduce the sampling frequency to
a minimum of two quarterly samples in
one year during each repeat compli-
ance period.

(iii) Systems serving less than or
equal to 3,300 persons which do not de-
tect a contaminant in the initial com-
pliance period may reduce the sam-
pling frequency to a minimum of one
sample during each repeat compliance
period.

(5) Each community and non-tran-
sient water system may apply to the
State for a waiver from the require-
ment of paragrapk (h){4) of this sec-
tion. A system must reapply for a
waiver for each compliance period.
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(6) A State may grant a waiver after
evaluating the following factor(s):
Knowledge of previcus use (including
transport, storage, or disposal) of the
contaminant within the watershed or
zone of influence of the gystem, If a de-
termination by the State reveals no
previous use of the contaminant within
the watershed or zone of influence, a
waiver may be granted. If previous use
of the contaminant is unknown or it
has been used previously, then the fol-
lowing factors shall be used to deter-
mine whether a waiver is granted.

(i) Previous analytical results.

(ii) The proximity of the system to a
potential point or non-point source of
contamination. Peint sources include
5pills and leaks of chemicals at or near
a water treatment facility or at manu-
facturing, distribution, or storage fa-
cilities, or from hazardous and munic-
ipal waste landfills and other waste
handling or treatment facilities. Non-
point sources include the use of pes-
ticides to control insect and weed pests
on agricultural areas, forest lands,
home and gardens, and other land ap-
plication uses.

(iii) The environmental persistence
and transport of the pesticide or PCBs.

(iv) How well the water source is pro-
tected against contamination due to
such factors as depth of the well and
the type of soil and the integrity of the
well casing.

(v) Blevated nitrate levels at the
water supply source.

(vi) Use of PCBs in equipment used in
the production, storage, or distribution
of water (i.e., PCBs used in pumps,
transformers, etc.).

(T) If an organic contaminant listed
in §141.61(c) is detected (as defined by
paragraph (h)(18) of this section) in any
sample, then:

{i) Bach system must monitor quar-
terly at each sampling peint which re-
sulted in a detection.

(i1) The State may decrease the quar-
terly monitoring requirement specified
in paragraph (h}7)(i) of this section
provided it has determined that the
system is reliably and consistently
below the maximum contaminant
level. In no case ghall the State make
this determination wunless a ground-
water system takes a minimum of two
quarterly samples and a surface water

40 CFR Ch. | (7-1-11 Edition)

system takes a minimum of four quar-
terly samples.

(iii) After the State determines the
system 1is reliably and consistently
below the maximum contaminant level
the State may allow the system to
monitor annually. Systems which mon-
itor annually must monitor during the
gquarter that previously wielded the
highest analytical result.

(iv) Systems which have 3 consecu-
tive annual samples with no detection
of a contaminant may apply to the
State for a waiver as specified in para-
graph (h)(6) of this section.

(v) If the monitoring resulta in detec-
tion of one or more of certain related
contaminants (heptachlor and hepta-
chlor epoxide), then gubsgequent moni-
toring shall analyze for all related con-
taminants.

(8) Bystems which violate the re-
guirements of §141.61(c) as determined
by paragraph (h)(11) of this section
must monitor quarterly. After a min-
imum of four quarterly samples show
the system is in compliance and the
State determines the system is reliably
and congistently helow the MCL, as
specified in paragraph (h)(11) of this
section, the system shall monitor at
the frequency specified in paragraph
(h)(7)(iii) of this section.

(9) The State may require a con-
firmation sample for positive or nega-
tive results. If a confirmation sampls is
required by the State, the result must
be averaged with the first sampling re-
sult and the average used for the com-
pliance determination as gpecified by
paragraph (h)(11) of this section. States
have discretion to delete resgults of ob-
vious sampling errorg from thig cal-
culation.

(10) The State may reduce the total
number of samples a system must ana-
lyze by allowing the use of
compositing. Composite samples from
a maximum of five sampling pecints are
allowed, provided that the detection
limit of the method used for analysis is
less than one-fifth of the MCL.
Compositing of samples must be done
in the laboratory and analyzed within
14 days of sample collection.

(i) If the concentration in the com-
posite sample detects one or more con-
taminants listed in §141.61(¢c), then a
follow-up sample must be taken within
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14 days at each sampling point included
in the composite, and be analyzed for
that contaminant.

(ii) If duplicates of the original sam-
ple taken from each sampling point
used in the composite sample are avail-
able, the system may use these instead
of resampling. The duplicates must be
analyzed and the results reported to
the State within 14 days after comple-
tion of the composgite analysis or before
the holding time for the initial sample
is exceeded whichever is sooner.

(iii) If the population served by the
system is >3,300 ©persons, then
compositing may only be permitted by
the State at sampling points within a
single system. In systems serving <
3,300 persons, the State may permit
compositing among different systems
provided the 5-sample limit is main-
tained.

(11) Compliance with §141.61(c) shall
be determined basged on the analytical
results obtained at each sampling
point, If one sampling point ig in viola-
tion of an MCL, the system is in viola-
tion of the MCL.

(i) For systems monitoring more
than once per year, compliance with
the MCL is determined by a running
annual average at each sampling point.

(ii) Bystems monitoring annually or
less frequently whose sample result ex-
ceeds the regulatory detection level as
defined by paragraph (h)(18) of this sec-
tion must begin quarterly sampling.
The system will not be considered in
viclation of the MCL until it has com-
pleted one year of quarterly sampling.

(iii) If any sample result will cause
the running annual average to exceed
the MCL at any sampling point, the
system is out of compliance with the
MCL immediately.

(iv) If a system fails to collect the re-
quired number of samples, compliance
will be based on the total number of
samples collected.

(v) If a sample result is less than the
detection limit, zero will be used to
calculate the annual average.

(12) [Reserved]

(13) Analysis for PCBs shall be con-
ducted as follows using the methods in
paragraph (e) of this section:

(i} Each system which monitors for
PCBs shall analyze each sample using
either Method 508.1, 525.2, 508 or 5056.

§141.24

Usera of Method 505 may have more dif-
ficulty in achieving the required
Argclor detection limits than users of
Methods 508.1, 525.2 or 508.

(ii) If PCBs (as one of seven Aroclors)
are detected (a8 designated in this
paragraph) in any sample anaiyzed
uging Method 506 or 508, the system
shall reanalyze the sample using Meth-

od bOBA to guantitate PCBs (as
decachlorobiphenyl).

Aroclor Detamiorhlimit (mg/
1016 .. 0.00008
1221 .. £.02
1232 .. £.0005
1242 ., £.0003
1248 .. 0.0001
1254 .. 0.0001
1260 ....... 0.0002

(iii) Compliance with the PCB MCL
shall be determined based upon the
quantitative results of analyses using
Method 508A.

(14) If monitoring data collected after
January 1, 1890, are generally con-
sigtent with the requirements of
§141.24¢h), then the State may allow
gystems to use that data to satisfy the
monitoring requirement for the initial
compliance period beginning January
1, 1993.

(15) The State may increase the re-
guired monitoring frequency, where
neceasary, to detect variations within
the gystem {(e.g., fluctnations in con-
centration due to seasonal use, changes
in water source).

(168) The State has the authority to
determine compliance or initiate en-
forcement action based upon analytical
results and other information compiled
by their sanctioned representatives and
agencies.

(17) Each public water system shall
monitor at the time designated by the
State within each compliance period.

(18) Detection as used in this para-
graph shall be defined as greater than
or equal to the following concentra-
tions for each contaminant.

Contaminant ﬁ_ﬁ{e(cn?"gﬁ)
Alachlor .. 0002
Aldicarb .. 0005
Aldicarb sulfexide 005
Aldicarb sulicne .. 0008
Atrazine .......... 0001
Benzo[a]pyrene ... 30002
Carbofuran .............. 008
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f Detection Contaminant Acceptance limits {percent)
Contaminant Imit (mg!l)
Endothal! ... 2 standard deviations.
Chlordane .... 0002 Endrin ... +30.
Dalapon ....... 001 Glyphosate 2 standard deviations.
1,2-Dibromo-3—chloropropans {DACF) . ,00002 Heptachlor ... +45.
Di {2-athylhexy!) adipate ... 0006 Heptachlar epexide .. 145,
g:ffz;rylhe"m phthalate - gggg Hexachiorobanzens .. | 2 standard daviations.
M N Hexachloro- cyclopentadiene | 2 standard deviations.
Diguat ... . .0004 )
Lindang ............ +45.
) .0001
009 Methoxychlor +45.
00001 Oxamyl 2 standard deviations.
00001 PCBs (as 0-200.
Glyphosate .. 008 Decachiorobiphenyl)
Heptachlor ... 00004 Picioram ... 2 standard deviations.
Heptachler epoxide .. .00002 Simazine ... 2 standard deviations.
Hexachlorobenzene . .0001 Toxaphene 145,
Hexachlorocyclopentadiene 0001 Aldicarb ..... 2 standerd deviations.
Lindane ............ 00002 Aldicarb sulfoxide 2 standard deviations.
Methoxychfor 0001 Aldicarb sulfone ... 2 standard deviations.
Cxamyl ..... 002 Pentachlcrophenal 1580,
Picloram ... . .0001 2,3,7,8-TCDD {Dioxin) . 2 standard deviations.
Polychiorinated  biphenyls (PCBs) (as 2,4-D e 150.
dacachlorobiphenyl) . 0001 2,4 5-TP (Sivex) .. 150.
Pentachlorophenol 00004
Simazing ... .00007 s
Toxaphana ... .001 (i) [Reserved]
2,3,7,6-TCDD (Diaxin) 000000005 (20) All new systems or systems that
24,5.TP {Silvex) .. -0002 use a mew source of water that begin

(19) Anaylsis undsr this section shall
only be conducted by laboratories that
have received certification by EPA or
the State and have met the following
conditions:

(i) To receive certification to conduct
analyses for the contaminants in
§141.61(c) the laboratory must:

(A) Analyze Performance Evaluation
(PE) samples provided by EPA, the
State, or by a third party (with the ap-
proval of the State or EPA) at least
once a year by each method for which
the laboratory desires certification.

(B) For each contaminant that has
been included in the PE sample achieve
quantitative results on the analyses
that are within the following accept-
ance limits:

Contaminant Acceptance limits (percent}
DBCP ...
EDB ... N
Alachlor §
Alrazing .... 145

2 st;andard deviations.
+45.
45

Benzofa]pyrene
Carbofuran ...
Chlordane

Dalapen ....... 2 standard deviations.
Di(2-ethylhexyl)adipate 2 standard deviations.
Di(2-ethylhaxyl)phthalate 2 standard deviations.
Dincsab .... 2 standard deviations.
Diguat 2 standard deviations.

operation after Jannary 22, 2004 must
demonstrate compliance with the MCL
within a period of time specified by the
State. The systern must also comply
with the initial sampling frequencies
gpecified by the State to ensure a sys-
tem can demonstrate compliance with
the MCL. Routine and increased moni-
toring frequencies shall be conducted
in accordance with the requirements in
this section.

(Approved by the Office of Management and
Budget under control number 2040-0090)

[40 FR. 59670, Dec. 24, 1975]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §141.24, see the List of CFR
Sections Affected, which appears in the
Finding Ailds section of the printed volume
and at www.fdsys.gov.

§141.26 Anasglytical methods for radio-
activity.

(a) Analysis for the following con-
taminants shall be conducted to deter-
mine compliance with §141.66 (radioac-
tivity) in accordance with the methods
in the following table, or the alter-
native methods listed in appendix A to
subpart C this part, or their equivalent
determined by EPA in accordance with
§141.27.
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(b) When the identification and meas-
urement of radionuclideg other than
those listed in paragraph (a) of this
section 1s required, the following ref-
erences are to be used, except in cases
where alternative methods have been
approved in accordance with §141.27.

(1) Procedures for Radiochemical Anal-
ysis of Nuclenr Reactor Agueous Solu-
tions, H, L. Krieger and 8. Gold, EPA-
R4-73-014. UBEPA, Cincinnati, Ohio,
May 1973.

(2) HASL Procedure Manual, Edited by
John H. Harley. HASL 300, ERDA
Health and Safety Laboratory, New
York, NY., 1973. ‘

(¢) For the purpose of monitoring ra-
diocactivity concentrations in drinking
water, the required sensitivity of the
radioanalysis is defined in terms of a
detection limit. The detection limit
shall be that concentration which can
be counted with a precision of plus or
minus 100 percent at the 95 percent
confidence level (1.96c where ¢ is the
standard deviation of the net counting
rate of the sample).

(1) To determine compliance with
§141.66(b), (c), and (e) the dstection
limit shall not exceed the concentra-
tions in Table B to this paragraph.

TABLE B—DETECTION LIMITS FOR GROSS ALPHA
PARTICLE ACTIVITY, RADIUM 226, RADIUM
228, AND URANIUM

: Detection
Centaminant limit
Gross alpha particle activity . | 3 pCilL.
Radium 226 1 pCil.
Radium 228 1 pCi/lL.
Uranium 1 pgl

(2) To determine compliance with
§141.66(d) the detection limits shall not
exceed the concentrations listed in
Table C to this paragraph.

TABLE C—DETECTION LIMITS FOR MAN-MADE
BETA PARTICLE AND PHOTON EMITTERS

Radionuclide Detection limit
Tritium 1,000 pGifi.
Strontium-88 .. 10 pCiA.
Stronfium-980 .. 2 pCir.
loding-131 ...... 1 pGif.
Cesium-134 10 pGiAl.
Gross beta ... 4 pGiA.
Cther radionuclides ............... Yo of the applicable limit,

(d) To judge compliance with the
maximum contaminant levels listed in

40 CFR Ch. | (7-1-11 Edition)

§141.66, averages of data shall be used
and shall be rounded to the same num-
ber of significant figures as the max-
imum contaminant level for the sub-
atance in question.

(e) The State has the anthority to de-
termine compliance or initiate enforce-
ment action based upon analytical re-
sults or other information compiled by
their sanctiomed representatives and
agencies.

[41 FR 28404, July 9, 1976, as amended at 45
FR 57345, Aug. 27, 1880; 62 FR 10173, Mar. 5,
199%; 66 FR 76745, Dec. 7, 3000; 67 FR 65250,
Oct. 23, 2002; 69 FR 38855, June 29, 2004; 69 FR
52180, Aug. 25, 2004; 72 FR 11245, Mar. 12, 2007;
74 FR 30958, June 29, 2009]
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§141.27 Alternate analytical tech-
niques,

(a) With the written permission of
the State, concurred in by the Admin-
istrator of the U.S. EPA, an alternate
gnalytical technigue may be employed.
An alternate technique shall be accept-
ed only if it is substantially equivalent
to the preseribed test in both precision
and accuracy as it relates to the deter-
mination of compliance with any MCL.
The uge of the alternate analytical
technique shall not decrease the fre-
quency of monitoring required by this
part.

[45 FR 57345, Aug. 217, 1980]
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§141.74 Analytical and monitoring re-
guirements.

(a) Analytical requirements. Only the
analytical method(s) specified in this
paragraph, or otherwise approved by
EPA, may be used to demonstrate com-
pliance with §§141.71, 141.72 and 141.73.
Measurements for pH, turbidity, tem-
perature and residual disinfectant con-
centrations must be conducted by a
person approved by the State. Measure-
ment for total coliforms, fecal coli-
forms and HPC must be conducted by a
laboratory certified by the State or
EPA to do such analysis. Until labora-
tory certification criteria are devel-
oped for the analysis of fecal coliforms
and HPC, any laboratory certified for
total coliforms analysis by the State or
EPA is deemed certified for fecal coli-
forms and HPC analysis. The following
procedures shall be conducted in ac-
cordance with the publications listed
in the following section. This incorpo-
ration by reference was approved by
the Director of the Federal Register in
accordance with 5 U.8.C. 5562(a) and 1
CFR part 51. Copies of the methods
published in Standerd Methods for the
Eramination of Water and Wastewater
may be obtained from the American
Public Health Association et al., 1016
Fifteenth Street, NW., Washington, DC
20005; copies of the Minimal Medium
ONPG-MUG Method as set forth in the
article “‘National Field Evaluation of &
Defined Substrate Method for the Si-
multanecus Enumeration of Total Coli-
forms and Esherichic coli from Drinking
Water: Comparison with the Standard
Multiple Tube Fermentation Method”
(Edberg et al.), Applied and Environ-

40 CFR Ch. ! (7-1-11 Edition)

mental Microbiology, Volume 54, pp.
1595-1601, June 1988 (as amended under
Erratum, Applied and Environmental
Microbiology, Volume 54, p. 3197, De-
cember, 1988), may be obtained from
the American Water Works Association
Research Foundation, 6666 West Quincy
Avenue, Denver, Colorado, 80235; and
copies of the Indigo Method as set forth
in the article “Determination of Ozone
in Water by the Indigo Method” (Bader
and Hoigne), may be obtained from
Ozone Science & Engineering,
Pergamon Press Ltd., Fairview Park,
Elmsford, New York 10523, Coples may
be inspected at the U.8. Environmental
Protection Agency, Room EBIS5, 401 M
2t., 83W., Washington, DC 20460 or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at
NARA, call 202-741-6030, or go to: hitp./
www.archives.govifederal register/

code of federal regulations/

ibr locations.html.

(1) Public water systems must con-
duct analysis of pH and temperature in
accordance with one of the methods
ligted at §141.23(k)1). Public water sys-
tems rmust conduct analysis of total
coliforms, fecal coliforms,
heterotrophic bacteria, and turbidity
in accordance with one of the following
analytical methods or one of the alter-
native methods listed in appendix A to
subpart C of this part and by using ana-
lytical test procedures  contained in
Technical Notes on Drinking Water Meth-
ods, EPA-600/R-94-173, October 1994,
This document is available from the
National Service Center for Environ-
mental Publications (NSCEP), P.O. Box
42419, Cincinnati, OH 45242-0419 or
hitp:/Avww.epa.gov/mscep/.

Organism Methodology Citation 1

Total Coliform? ... | Total Coliform Fer- | 9221 A, B, C
mentation Tech-
nique34.5,

Total Coliform
Mambrane Fiker
Techniques.

ONPG-MUG Test? | 9223

9222 A, B, C

Fecal Coliforms 2 Fecal Coliform 9221 E
Procedure 8,
Fecal Coliform Fil- | 8222 D
ter Procadure.

Heterotraphic bac- | Pour Plate Method | 9215 B
teria2.
SimPlate 1.
Turbidity 13 ............. Nephealametric
Mathod.

2130 B
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Organism Methodology Citation ¥
Nephelometric 180.19
Methad.
Great Lakes [n- Mathod 210
struments.
Hach FilterTrak ... [ 1013312

Tha procedures shall be done in accordance with the docu-
ments listed below. The incorporation by reference of the fol-
lowing documents listed in footnotes 1, &, 7 and 9-12 was ap-
proved by the Director of the Federal Register in accordance
with 5 U.8.C. 552(a} and 1 CFR part 51. Copies of the doou-
ments may be obtained from the sources listed below. infor-
matisn regardin obtaining these documents can be obtained
from the Sefe Drinking Water Hotline at 8004264791, Dec-
uments may be inspactad at EPA's Drinking Water Docket,
1301 Constitution Avenue, NW., EPA Wesl, Room B102,
Washington DC 20460 {Telephone: 202-566—-2426); or at the
National Archives and Records Administration (NARA). For in-
formation on the avallability of this material at NARA, call
202-741-6030, or o fo: htip/Avww.archives.gov’
federal_register/code__of _federal _regulations/
ibr_locations. htmi.

1Except whaere noted, all methods refer to Standard Meth-
ods for the Examinelion of Walar and Wastawater, 18th edi-
tion {1992), 19th edition (1995), or 20th sdition (1958), Amer-
ican Public Health Association, 1016 Fiftesnth Strest, NW.,
Washington, DC 20005. The cited methods published in any
of these three editions may ba used. In addition, the following
online versions may also be used: 2130 B-01, 9215 B-00,
8221 A, B, C, E-99, 6222 A, B, C, D-97, and 9223 B-87.
Standard Methods  Online  are available at  Afp
www.standandmethods.org. The year in which each mathod
was approved by the Standard Methods Commitien i3 des-
ignated by the last two digits in the methed number, The
methods listed are the only Online varsions that may ba used.

2The time from sampie collection to initiation of analysis
may not exceed 8 hours. Systems must hold samples below
10 deg. C during transit.

2Lactose broth, as commercially available, may be usaeg in
lieu of lauryl tryptose broth, if the systerm conducts at least 25
parallel tests between this medium and lauryl tryptcse broth
using the water nomally tested, and this comparison dem-
onstrates that the false-positive rate and false-negative rate
for total coliform, using lactose broth, is less than 10 percant.

“Media should cover inverted tubes at least one-half to two-
thirds after tha sampla is addeg.

*No requirement exists to run the completed phase on 10
percent of all total coliform-positive confirmed tubes.

SMl agar alsc may be used. Preparation and use of MI
agar is set forth in the arficle, “New medium for the simulta-
neous detection of total coliform and Escherichia coli in water”
by Brenner, K.P., et. al, 1893, Appl. Environ. Micrghiol.
B3:3534-3544. Alsp available fram the Office of Water Ra-
source Center {RC-4100T), 1200 Pennsylvania Avenug, NW.,
Washington DC 20460, EPA/&00/J-99/225. Verification of
cefenies Is net required.

7The ONPG-MUG Test is also known as the Autoanalysis
Colllert System.

8A—1 broth may be held up to 7 days in a tightly closed
screw cag tube at 4 °C,

§141.74

' 2“Methods for the Determination of Inorganic Substances in
Environmental Samples”, EPA/S00/R-93/100, August 1993.
Available at NTIS, PB84-121811.

10GLI Msethod 2, “Turbidity,” November 2, 1992, Great
Lakes Instruments, Inc., 8855 MNorth 55th Street, Milwaukee,
Wl 53223,

11 A description of the SimPlate method, “IDEXX SimPlate
TM HPC Test Method for Heterotrophs in Water," November
2000, can be ocbtained from IDEXX Laboratories, Inc., 1
LI%E%(X Drive, Westbrook, ME 04082, telephone (800} 321-

124 description of the Hach FilterTrak Method 10133, “De-
termination of Turbidity by Laser Nephalometry,” January
2000, Revision 2.0, can be obtained from; Hech Co., P.C.
Eg;4389, Loveland, GO 8053%-0389, telephone: BOC-227-

Wétyrane divinyl banzene beads (e.9., AMCC-AEPA—T or
equivaiant) and stabilized formazin (a.Po.. Hach StablCal ™ or
equivaient) are acceptable substilutes for formazin.

(2) Public water systems must meas-
ure residual disinfectant concentra-
tions with one of the analytical meth-
ods in the following table or one of the
alternative methods listed in appendix
A to subpart C of this part. If approved
by the State, residual disinfectant con-
centrations for free chlorine and com-
bined chlorine also may be measured
by using DPD colorimetric test kits. In
addition States may approve the use of
the ITS free chlorine test strip for the
determination of free chlorine, Use of
the test strips is described in Method
DY98-003, “Free Chlorine Species (HOC1—
and CCl—) by Test Strip,” Revision 3.0,
November 21, 2003, available from In-
dustrial Test Systems, Inc., 187
Langston 8t., Rock Hill, 8C 29730. Free
and total chlorine residuals may be
measured continuously by adapting a
specified chlorine residual method for
use with a continuous monitoring in-
strument provided the chemistry, accu-
ragy, and precision remain the same.
Instruments used for continuous moni-
toring must be calibrated with a grab
sample measurement at least every
five days, or with a protocol approved
by the State.
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(b) Monitoring requirements for systems
that do not provide filtration. A public
waber system that uses a surface water
source and does not provide filtration
treatment must begin monitoring, as
apecified in this paragraph (b), begin-
ning December 31, 1990, unless the
State has determined that filtration is
required in writing pursuant to
§1412(b)(TX(C)({ii), in which case the
State may specify alternative moni-
toring reguirements, as appropriate,
until filtration is in place. A public
water system that uses a ground water
source under the direct influence of
surface water and does not provide fil-
tration treatment mmust begin moni-
toring as specified in this paragraph (b)
beginning December 31, 1990, or 6
months after the State determines that
the ground water source is under the
direct influence of surface water,
whichever is later, unless the State has
determined that filtration is required
in writing pursuant to
§1412(b)Y{(M(C)(ii1), in which case the
State may specify alternative moni-
toring requirements, as appropriate,
until filtration ig in place.

(1) Fecal coliform or total coliform
density measurements as required by
§141.71{a)(1) must be performed on rep-
resentative source water samples im-
mediately prior to the first or only
point of disinfectant application. The
system must sample for fecal or total
coliforms at the following minimum
frequency each week the system serves
water to the public:

Systern size (persons served) S;rggll(e‘sf

:

501 to 3,300 P4
3,301 to 10,000 ... 3
10,001 to 25,000 4
»25,000 ..o 5

1Must be taken on separate days.

Also, one fecal or total coliform den-
8ity measurement must be made every
day the system serves water tc the
public and the turbidity of the source
water exceeds 1 NTU (these samples
count towards the weekly coliform
sampling requirement) unless the State
determines that the system, for
logistical reasons outside the system'’s
control, cannot have the sample ana-
lyzed within 30 hours of collection.

§141.74

(2) Turbidity measurements as re-
quired by §141.71(a)(2) must be per-
formed on representative grab samples
of source water immediately prior to
the first or only point of disinfectant
application every four hours (or more
frequently) that the system serves
water to the public. A public water sys-
tem may suhstitute continuouns tur-
hidity monitoring for grab sample
monitoring if it validates the contin-
uous measurement for accuracy om a
regular basis using a protocol approved
by the State.

(8) The total inactivation rati¢o for
each day that the system is in oper-
ation must be determined based on the
CTges values in tables 1.1-1.6, 2.1, and
3.1 of this section, as appropriate. The
parameters necessary to determine the
total inactivation ratio must be mon-
itored as follows:

(i) The temperature of the disinfected
water must be measured at least once
per day at each regidual disinfectant
concentration sampling point.

(ii) If the system uses chlorine, the
pH of the disinfected water must be
measured at least once per day at each
chlorine residual diginfectant con-
centration sampling point.

(iii) The disinfectant contact time(s)
(*“T”’) must be determined for each day
during peak hourly flow.

(iv) The residual disinfectant con-
centration(s) (‘*C") of the water before
or at the first customer must be meas-
ured each day during peak hourly {low.

(v) If a system uses a disinfectant
other than chlorine, the system may
demonstrate to the State, through the
use of a State-approved protoocol for on-
site disinfection challenge studies or
other information satisfactory to the
State, that CTys values other than
those specified in tables 2.1 and 3.1 in
this section other operational param-
eters are adequate to demonstrate that
the system is achieving the minimum
inactivation rates required by
§141.72(a)(1).
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TABLE 1.1—CT VALUES {CTseg) FOR 99.9 PER-

CENT INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 05 °C OR
LoweR1

40 CFR Ch. | (7-1-11 Edition)

TasLe 1.3—CT VaLUES (CT 900) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 10.0 °Ci1—
Continued

ual

Resid- pH Fres pH
rasid-

(mg/) <8.0 B.5 7.0 75 80 85 <8.0 (mugln) <6.0 85 7.0 75 8.0 85 <90
137 | 183 | 195| 237 | 277 | 326 380
141 168 | 200 | 239 | 286 | 342 407 1.2 . 80 95| 14| 137 | 166 200 240
45| 172 | 205 | 246| P95 | 354 422 1.4 .. 82 98| 116 | 140 | 170 206 247
148 | 176 | 210 | 253 | 304 | 385 437 1.6 . 83 99| 119 | 144 | 174 2N 253
152 | 188 | 215 | 2859 | 313 | 376 451 1.8 .. 86| 101 122 | 147 | 179 215 258
185 184 | 221 | 286 | 321 | 387 484 20.. 87| 104 | 124 | 180 | 182 221 265
157 | 188 | 226 | 273 | 329 | 397 477 22 .. B9 | 105 127 | 153 | 186 | 225 271
162 193 | 231 | 279 | 338 | 407 489 24 . 90| 107 128 | 157 | 180 | 230 278
185 197 | 236 | 286 | 3468 | 417 500 2.6 . g2 | 110 131 160 | 164 | 234 281
169 | am 242 | 267 | 353 | 426 511 28 .. 93| 111 134 | 163 | 187 | 2389 287
172 | 206 )| 247 | 288 | 361 | 435 522 30. 95| 113 | 137 | 166| 201 | 243 282

175| 209 | 252 | 304 | 388 | 444 533
176 | 213 | 267 310| 3756 | 452 543
81| 217 | 261 316| 382 | 460 552

1These CT values achieve greater than a 89.8% percent in-
activation of viruses. CT values between tha indicated pH val-
uss may be determinad by linaar interpolation. CT valuas be-
tween the indicated tamparatures of diffarent tables may be
determined by !inear interpolation. If no intarpolaticn is used,
use |1_|he CTees value at the lower temperature and at the high-
of pH.

TABLE 1.2—CT VALUES {CT gg.6) FOR 89.8
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 5.0 °C1

Free pH
Ui

{mgh) $60 | 65 70| 75 | 8O | B5 €8.0

=04 .. 67 ) 117 | 138 166 | 188 | 236 279
06 . 160 | 120 143 171 | 204 | 244 291
08 . 103 | 122 | t48) 175 | 210 252 301
1.0 . 106 126 | 1491 179 | 216 280 3z
12 . 167 | 127 ) 152 | 183 | 221 | 267 320
14 . 108 | 130 | 155 | 187 | 227 | 274 329
16 . 111 132 158 | 192 | 232 281 33r
18 . 114 | 135 162 | 196 | 238 287 345
20. 116 138 | 165 | 200 | 243 | 294 353
22 . 118 | 140 | 168 | 204 | 245 | 300 361
24 . 120 | 143 | 172 | 208 | 253 | 308 368
285 . 122 | 146 | 175 | 213 | 258 | 312 3756
28 .. 124 | 148 | 178 | 217 | 263 | 318 382
3.0 126 | 151 | 182 | 221 | 288 | 324 388

1Thase CT values achieve greater than a 98.89 percent in-
activation of viruses. CT values betwaen the indicated pH val-
ues may be determfned by linear interpolation. CT values be-
tween the indicated termperatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CTee value at the lower temperature, and at the
highar pH.

TABLE 1.3—CT VALUES (CT o99) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMELIA
CysTS BY FREE CHLORINE AT 10.0 °C?

Free pH
resid-

(;Slﬂ) %60 | 65| 7.0 | 75 | 80 | 85 | <80

<rd .. 73 88| 104 | 125; 148 | 177 209
086 .. 75 80, 107 | 128 753 | 183 218
08 .. 78 821 110| 131 | +58| 188 226
10 . 79 841 1121 134) 1621 198 234

1These CT values achieve greater than a 98.99 percent in-
activation of viruses. CT valuss between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of diffarent tables may be
determined by linear interpolation. If no interpolation is used,
use the CTee value at the lower temperature, and at the
higher pH.

TABLE 1.4—CT VALUES (CT os5) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CvysTS BY FREE CHLORINE AT 15.0 °C1

Frae pH

resid-

(m”;'m %60 | 65| 70 | 75 | 8o | 85 | =80

<04 .. 49 58| 7o| 83| e8| 118] 140
c6.| 50| eo| 72| 86| 102] 122{ 148
08 52| 61| 73| e8| 10s] 128| 151
1o..| 53| s3] 75| sl 108| 130| 156
12| 54| e4] 78| sa| 11| 13a| 160
1.4 55| 65| 78| 94| 114| 137 | 185
16 56| 66| 78| 96| 116 141 169
18.| 57| e8| 81| e8| 118| 144| 173
20.| 58| ea| 83| wol| 22| 147 77
22| 69| 70| 86| 102| 124 50| 181
24 .| 60| 72| 86| t0s| 127 183 | 184
26.| 61| 73| 88| 107| 128 1s6| 1es
28.| 62| 74| 8| 108{ 32| 158| 184
30.| 63| 76| 91| 111| 134 182| 185

1These CT valugs achieve greater than a §9.99 percent in-
activation of viruses. CT vaiues between the indicated pH val-
uss may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determinad by linear intarpelation. H ne interpalation is used,
use the CTees valua at the lower temperature, and at the
higher pH.

TaBLE 1. 5—CT VALUES {CTses) FOR 99.9 PER-
CENT INACTIVATION OF GIARDIA LAMBLIA
Cvs13 BY FAEE CHLORINE AT 20°C !

pH

€60 | 65 70 75 | 8O 85 | 290

36 44 52 62 74 89 105
38 45 54 84 77 82 108
38 48 55 66 78 5 113
32 47 56 67 81 98 117
40 48 57 89 a3 100 120
41 48 58 70 85( 103 123
42 80 59 72 87l 105 126
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TaBLE 1.5—CT VALUES (CTess) FOR 99.9 PER-
CENT INACTIVATION OF GIARDIA LAMBLIA
CvsTs BY FREE CHLORINE AT 20°C1—Con-
tinued

§141.74

TaBLE 1.6—CT VALUES (CTgap) FOR 99.9 PER-
CENT INACTIVATION ©QF GIARDIA LAMBLIA
CvsTs By FREE CHLORINE AT 25°C1 AND
HIGHER

Frea pH

resid-

(n%;!n) <60 | 65| 70 1 75 | 8o | 85 | <90
18 43| s1| 617 74| 89| 108| 128
2.0 4a| s2| 6| 75| o1| 110| 132
22 44| 53| e3| 77| 83| 113| 135
24 45| 54| 65| 78| ®5| 115| 138
25 46! 55| 66| 80| 97| 117| 144
28...| 47| 56| 67| 81] 89| 119| 143
39 .. 47{ 57| 68| 83| 101| 122| 148

1These CT vaiues achieve greater than a 98.99 percent in-
activation of viruses. CT values batwean the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determnined by linear interpolation. If no interpolation is used,
use the CTogo wvalue at the lower temperature, and at the
higher pH.

Free pH

reBaild-

u

{mg) £86.0 B.5 7.0 7.5 8.0 85 | =80
<04 . 24 28 35 42 50 59 70
0.6 ... 25 30 35 43 51 B1 73
08 ... 26 31 37 44 53 B3 75
1.0 ... 28 31 37 45 54 65 78
1.2 ... 27 32 38 46 55 67 80
14 .. 27 33 39 47 57 69 82
1.6 ... 28 a3 43 48 58 70 84
18 ... 2% 34 41 45 &0 72 86
20 .. 28 a5 4 50 &1 74 88
22 .. 30 as 42 51 B2 75 80
24 ... 30 36 43 52 63 77 92
26 ... k1| a7 44 53 65 78 94
28 .. a1 37 45 54 B6 80 96
3.0 ... 3z 38 46 55 &7 81 97

1These CT values achiave greater than g 99.99 parcent in-
activation of viruses. CT values batween the indicated pH val-
ues may be determined by linear interpclation. CT values be-
tween the indicated termparatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CTees value at the lower temperature, and at the
higher pH.

TaBLE 2.1—CT VALUES (CTooe) FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS BY
CHLORINE DIOXIDE AND OZONE 1

Chlorine dioxide
Ozone .............

Temperature
<1°C 5°C 10°C 15°C 20°C = 25°C
63 26 23 19 15 11
29 1.9 14 0.95 072 0.48

1These CT values achieve graater than 89.89 parcent inactivation of viruses. CT values between the indicated temperatures
may be determined by linear interpolation. If no intarpoiation is used, use the CTee value at the lower termperature for deter-

mining CTaoe values between indicated temperatures.

TABLE 3.1—CT VALUES (CT g59) FOR 99.9
PERCENT INACTIVATION QF (GIIARDIA LAMBLIA
CvysTS BY CHLORAMINES 1

Temperaturg
<1°C 5°C 10°C 15 °C 20 °C 25°C
3.800 2,200 1,850 1,500 1,100 750

1These values are for pH values of 6 to 9. These CT val-
ues may be assumed fo achieve greater than 98.99 percent
inactivation of viruses only if chlorine is added and mixed in
the water prigr to the addition of ammaonia. If this cendition is
not met, tha system must demonstrate, based on on-site stud-
ies or other information, as approved by the State, that the
system is achieving at least 89.98 percent inactivation of vi-
ruses. CT values between the indicated temperaturas may be
determinad by linear interpolation. If no interpolation is used,
uss the CTeeo value at the lowar temparature for determining
CTegs valuas between indicated temperaturss.

(4) The total inactivation ratio must
be calculated as follows:

(i) If the system uses only one point
of disinfectant application, the system

may determine the total inactivation
ratio based on either of the following
two methods:

(A) One inactivation ratio (CTecalc/
CTso) 18 determined before or at the
first customer during peak hourly flow
and if the CTcale/CTews = 1.0, the 99.9
percent Giardia Iamblia inactivation re-
quirement has been achieved; or

(B} Successive CTcealc/CTee values,
representing seguential inactivation
ratios, are determined between the
point of disinfectant application and a
point before or at the first customer
during peak hourly flow. Under this al-
ternative, the following method must
be used to calculats the total inactiva-
tion ratio:
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CTecale
——— for each sequence.

@ auie S s g 3 )

99.9 Too9
(€)] It Z {%) 2 1.0, the 99.9 percent Giardia
CTygg

{fomblic inactivation requirement hag
heen achieved.

(ii) If the system uses more than one
point of disinfectant application before
or at the firgt cugtomer, the system
must determine the CT value of sach
disinfection sequence immediately
prior to the next point of disinfectant
application during peak hourly flow.
The CTcalc/CTee value of each se-
quence and

CTcalc
CToy g

must be calculated using the methed in
paragraph (b)(4)({}B) of this section to
determine if the system is in compli-
ance with §141.72(a).

(iii) Although not required, the total
percent inactivation for a system with
one or more points of residual dis-
infectant concentration monitoring
may be calculated by solving the fol-
lowing equation:

100
10°

Percent inactivation =100 -

where z = 3x2{%}
99.9

(6) The residual disinfectant con-
centration of the water entering the
distribution system must be monitored
continuously, and the lowest value
must be recorded each day, except that
if there is a failure in the continnous
monitoring equipment, grab sampling
every 4 hours may be conducted in lieu
of continuous monitoring, but for no
moere than 5 working days following
the failure of the equipment, and sys-
tems serving 3,300 or fewer persons may
take grab samples in lien of providing

continuous monitoring on an ongoing
bagiz at the frequencies prescribed
helow:

System size by population Saénpifst

ay
<600 ..o i
50110 1,000 .o e 2
1,001 t2 2,500 ..o 3
2,501 to 3,300 4

1The day's sarmples cannot be takan at the same time. The
sampling intervals are subject to State review and approval.

If ab any time the residual diginfectant
concentration fallg below 0.2 mg/l in a
gystem using grab sampling in lieu of
continuons monitoring, the system
must take a grab sample every 4 hours
until the residual concentration is
equal to or greater than 0.2 mg/l,

{6)(1) The residugl disinfectant con-
centration must be measured at least
at the same points in the distribution
system and at the same time as total
coliforms are sampled, as gpecified in
§141.21, except that the State may
allow a public water system which uses
both a surface water source or a ground
water source under direct influence of
gurface water, and a ground water
source, to take disinfectant residual
gamples abt points other than the total
coliform sampling points if the State
determines that such points are more
representative of treated (disinfected)
water quality within the distribution
system. Heterotrophic bacteria, meas-
ured a8 heterotrophic plate count
(HPC) as specified in paragraph (a.)(3) of
this section, may be measured in lieu
of residual disinfectant concentration.

(1i) If the State determines, based on
site-specific considerations, that a sys-
tem has no means for having a sample
transported and analyzed for HPC by a
certified laboratory under the requisite
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time and temperature conditions speci-
fied by paragraph (a){1l) of this section
and that the system is providing ade-
quate disinfection in the distribution
gystem, the requirements of paragraph
(b)(B)(1) of this section do not apply to
that system.

(¢) Monitoring requirements for systems
using filtration treaiment. A public water
systemn that uses a surface water
gource or a ground water source under
the influence of surface water and pro-
vides filtration treatment must mon-
itor in accordance with this paragraph
(o) beginning June 29, 1993, or when fil-
tration is installed, whichever is later,

(1) Turbidity measurements as re-
quired by §141.73 must be performed on
representative samples of the system’s
filtered water every four hours (or
more frequently) that the system
serves water to the public., A public
water system may substitute contin-
uous turbidity monitering for grab
sample monitoring if it validates the
continuons measurement for accuracy
on a regular basis using a protocol ap-
proved by the State. For any systems
using slow sand filtration or filtration
treatment other than conventional
treatment, direct filtration, or diato-
maceous earth filtration, the State
may reduce the sampling frequency to
once per day if it determines that less
frequent monitoring is sufficient to in-
dicate effective filtration performance.
For systems serving 500 or fewer per-
sons, the State may reduce the tur-
bhidity sampling frequency to once per
day, regardless of the type of filtration
treatment used, if the State deter-
mines that less frequent monitoring is
sufficient to indicate effective filtra-
tion performance.

(2) The residual disinfectant con-
centration of the water entering the
distribution system must be monitored
continuously, and the lowest value
must be recorded each day, except that
if there is a failurs in the continuousg
monitoring equipment, grab sampling
every 4 hours may be conducted in lien
of continuous meonitoring, but for no
more than 5 working days following
the failure of the equipment, and sys-
tems serving 3,300 or fewer persons may
take grab sampleg in lieu of providing
continuous monitoring on an ongoing

§141.74

basis at the frequencies each day pre-
geribed below:

System size by population Sadnxl‘esl
801 to 1,000 2
1,901 to 2,500 . 3
2,501 to 3,300 ..... 4

1The day's samples cannot be taken at the same time. The
sampling intervals are subject to State review and approval.

If at any time the residual disinfectant
concentration falls below 0.2 mg/l in a
aystem using grab sampling in lieu of
continuous monitoring, the system
must take a grab sample every 4 hourg
until the residual dizinfectant con-
centration is equal to or greater than
0.2 mg/1.

(3)(1) The residual disinfectant con-
centration must he measured at least
at the same points in the distribution
system and at the same time as total
coliformsa are sampled, as specified in
§141.21, except that the State may
allow a public water system which uses
both a surface water gource or a ground
water source under direct influence of
surface water, and a ground water
source to take disinfectant residual
sampleg at points other than the total
coliform sampling points if the State
determines that such points are more
representative of treated (disinfected)
water quality within the distribution
system. Heterotrophic bacteria, meas-
ured as heterotrophic plate count
(HPC) ag apecified in paragraph (a)(1) of
this section, may be measured in lieu
of regidual disinfectant concentration.

(ii) If the State determines, based on
site-specific considerations, that a sys-
tem has no means for having a sample
transported and analyzed for HPC by a
certified laboratory under the requisite
time and temperature conditions speci-
fied by paragraph (a)(1) of this section
and that the system is providing ade-
quate disinfection in the distribution
system, the requirements of paragraph
{e)X3)i) of this section do not apply to
that system.

{54 FR 27527, June 29, 1989, as amended at 59
FR 62470, Dec. 5, 1894; 60 FR 34086, June 28,
1995; 64 FR 67465, Dec. 1, 1999; 67 FR 65252,
Oct. 23, 2002; 67 FR 65901, Oct. 29, 2002; 69 FR
38856, June 29, 2004; 72 FR 11247, Mar. 12, 2007;
74 FR 30958, June 29, 2009]
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$141.89 Analytical methods.

(a) Analyses for lead, copper, pH, con-
ductivity, calcium, alkalinity,
orthophosphate, silica, and tempera-
ture shall be conducted with the meth-
ods in §141.23(k)(1).

{1) Analyses for alkalinity, calcium,
conductivity, orthophosphate, pH, sili-
ca, and temperature may be performed
by any person acceptable to the State.
Analyses under this section for lead
and copper shall only be conducted by
laboratories that have beén certified by
EPA or the State. To obtain certifi-
cation to conduct analyses for lead and
copper, laboratories must:

(i) Analyze Performance Kvaluation
gsamples, which include lead and cop-
per, provided by or acceptable to EPA
or the State at least once a year by
each method for which the laboratory
desires certification; and

(ii) Achieve quantitative acceptance
limits as follows:

(&) For lead: 30 percent of the actual
amount in the Performance Evaluation
sample when the actual amount ig
greater than or equal to 0.005 mg/L.
The Practical Quantitation Level, or
PQL for lead is 0.005 mg/L.

(B) For Copper: +10 percent of the ac-
tual amount in the Performance Eval-
naticn sample when the actual amount
ig greater than or equal to 0.050 mg/L.
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The Practical Quantitation Level, or
PQL for copper is 0.050 mg/L.

(ii1) Achieve the method detection
limit for lead of 0.001 mg/L according to
the procedures in appendix B of part
136 of this title. This need only be ac-
compligshed if the laboratory will be
processing source water composite
samples under §141.88(a)(1)(iv).

(iv) Be currently certified by EPA or
the State to perform analyses to the
specifications described in paragraph
{a)(1) of this section,

(2y States have the authority to allow
the use of previously collected moni-
toring data for purposes of monitoring,
if the data were collected and analyzed
in accordance with the requirements of
this subpart.

(3) All lead and copper lavels meas-
ured between the PQL and MDL must
be either reported as measured or they
can be reported as omne-half the PQL
specified for lead and copper in para-
graph (a)1)(i) of this section. All lev-
els below the lead and copper MDLs
must be reported as zero.

(4y All copper levels measured be-
tween the PQL and the MDL must be
either reported as measured or they
can be reported as one-half the PQL
(0.025 mg/L). All levels below the copper
MDL must be reported as zero.

(b) [Reserved]

[66 FR 26548, June 7, 1991, as amended at 57
FR 28789, June 28, 1992; 57 FR 31847, July 17,
1092; 59 FR 33863, June 30, 1994; 59 FR 62470,
Dec. 5, 1994; 64 FR 67466, Dec. 1, 1899; 66 FR
2012, Jan. 12, 2000; 72 FR 57819, Oct. 10, 2007]
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§141.131 Analytical requirements.

(&) General. (1) Systems must use
only the analytical methods specified
in this sectiom, or their equivalent as
approved by EPA, to demonstrate com-
pliance with the requirements of this
subpart and with the requirements of
subparts U and V of this part. These
methods are effective for compliance
monitoring February 16, 1999, unless a
different effective date is specified in
this section or by the State.

(2) The following documents are in-
corporated hy reference, The Director
of the Federal Register approves this
incorporation by referehce in accord-
ance with 5 U.8.C. 5562(a) and 1 CFR
part 51. Copies may he inspected at
EPA’s Drinking Water Docket, 1301
Constitution Avenue, NW., EPA West,
Room B102, Washington, DC 20460, or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at
NARA, call 202-741-6030, or go to: hitp:/
www.archives.gov/federal register/
code of federal regulations/
ibr locations.html. EPA Method 552.1 is
in Metheds for the Determination of
Organic Compounds in Drinking Water-
Supplement II, USEPA, August 1992,
EPA/600/R-92/129 (availabls through Na-
tional Information Technical Service
(NTIS), PB92-207703). HEPA Methods
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502.2, 524.2, 551.1, and 552.2 are in Meth-
ads for the Determination of Organic
Compounds in Drinking Water-Supple-
ment III, USEPA, August 1995, EPA/600/
R-95/131 (available through NTIS,
PRY5-261616), EPA Method 300.0 is in
Methods for the Determination of Inor-
ganic Substances in Environmental
Samples, USEPA, August 1983, EPA/600/
R-93/100 (available throungh NTIS,
PB94-121811). EPA Methods 300.1 and
321.8 are in Methods for the Determina-
tion of Organic and Inorganic Com-
pounds in Drinking Water, Volume 1,
USEPA, Augugt 2000, EPA 815-R-00-014
(available through NTIS, PB2000—
106981). EPA Method 317.0, Revision 2.0,
“Determination of Inorganic Oxyhalide
Disinfection By-Products in Drinking
Water Using Ion Chromatography with
the Addition of a Postcolumn Reagent
for Trace Bromate Analysis,”” USEPA,
July 2001, EPA 815-B-{1-001, EPA Meth-
od 326.0, Revision 1.0, “Determination
of Inorganic Oxyhalide Disinfection
By-Products in Drinking Water Using
Ion Chromatography Incorporating the
Addition of a Suppressor Acidified
Postcolumn Reagent for Trace Bro-
mate Analysis,’”” USEPA, June 2002,
EPA 815-R-03-007, EPA Method 327.0,
Revision 1.1, “Determination of Chlo-
rine Dioxide and Chlorite Ion in Drink-
ing Water Using Lissamine Green B
and Horseradish Peroxidase with De-
tection by Visible
Spectrophotometry,” USEPA, May
2005, EPA 815-R-05-008 and EPA Method
552.3, Revision 1.0, “Determination of
Haloacetic Acids and Dalapon in
Drinking Water by Liquid-liquid
Microextraction, Derivatization, and
Gas Chromatography with Electron
Capture Detection,”” USEPA, July 2003,
EPA-815-B-03-002 can be accessed and
downloaded directly on-line at hitp./
wwi.epa.gov/safewater/methods/
sourcalt.html. EPA Method 415.3, Revi-
sion 1.1, ‘‘Determination of Total Or-
ganic Carbon and Specific UV Absorb-
ance at 264 nm in Source Water and
Drinking Water,”” USEPA, PFebruary
2005, EPA/B00/R—05/055 can be accessed
and downloaded directly on-line at
www.epa.govmericwww/ordmeth.him.
Standard Methods 4500-C1 D, 4500-Cl B,
4500-C1 F, 4500-C1 Gz, 4500-C1 H, 500-C1 1,
4500-C10. D, 4500-Cl0, E, 6251 B, and
5910 B shall be followed in accordance

§141.131

with Standard Methods for the Exam-
ination of Water and Wastewater, 19th
or 20th Editions, American Public
Health Association, 1995 and 1998, re-
spectively. The cited methods pub-
lished in either edition may be used.
Htandard Methods 5310 B, 5310 C, and
5310 D shall be followed in accordance
with the Supplement to the 19th Edi-
tion of Standard Methods for the Ex-
amination of Water and Wastewater, or
the Standard Methods for the Exam-
ination of Water and Wastewater, 20th
Edition, American Public Health Asso-
ciation, 1996 and 1998, respectively. The
cited methods published in either edi-
tion may be used. Copies may be ob-
tained from the American Public
Health Association, 1015 Fifteenth
Street, NW., Washington, DC 20005.
Standard Methods 4500-C1 D00, 4500-C1
E-00, 4500-C1 F-00, 4500-C1 G-00, 4500-C1
H-00, 4500-C1 I-00, 4500-Cl10. E-00, 6251
B-94, 5310 B-00, 5310 C-00, 5310 D00 and
5810 B-00 are available at hiip./
www.standardmethods.org or at EPA’s
Water Docket. The year in which each
method was approved by the Standard
Methods Committee iz designated by
the last two digits in the method num-
ber. The methods listed are the only
Online versions that are IBR-approved.
ASTM Methods D 1253-86 and D 125386
{Reapproved 1996) shall.be followed in
accordance with the Annual Book of
ASTM Standards, Volume 11,01, Amer-
ican Society for Testing and Materialg
International, 1896 or any ASTM edi-
tion containing the IBR-approved
version of the method may be used.
ASTM Method D1253-03 shall be fol-
lowed in accordance with the Annual
Bock of ASTM Standards, Volume
11.01, American Society for Testing and
Materials International, 2004 or any
ASTM edition containing the IBR-ap-
proved version of the method may be
used. ASTM Method D 658100 shall be
followed in accordance with the Annual
Book of ASTM Standards, Volume
11.01, American Society for Testing and
Materials International, 2001 or any
ASTM edition containing the IBR-ap-
proved version of the method may be
used; copies may be obtained from the
American Society for Testing and Ma-
terigls International, 100 Barr Harbor
Drive, West Conshohocken, PA 19428
2050,
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(b) Disinfection byproducts. (1) Sys-
tems must measure disinfection by-
products by the methods (as meodified
by the footnotes) listed in the fol-

40 CFR Ch. | (7-1-11 Edition)

lowing table or cne of the alternative
methods listed in appendix A to sub-
part C of this part:

APPROVED METHODS FOR DISINFECTION BYPRODUCT COMPLIANCE MONITCRING

Contaminant and methodology ! EPA method Standard method 2 SM online ¢ ASTM method 8
TTHM
P&T/GC/EICD & PID 50224 ..
PRT/GCMS 5P4.2 |
LLE/GC/ECD 551.1 .
HAAS

LLE (diazomethanel/GC/ECD
SPE {acidic methanal#GC/
ECD.
LLE {acidic methanclyGC/
ECD.

Bromate
lon chromatography ...
len chromatography &
column reaction.
ICNCP-MS e
Chlorite
Amperometric litration
Spectrophotometry ..
len chromatography ...

327.0 Aev 118 .
300.0, 300.1, 317.0
Rev 2.0, 326.0.

6251 8% .

4500-CIO; E® ...

D 658100

D 6581-00

1P&T = purge and trap; GC = gas chromalography; EICD = electrolytic conductivity detector; PID = photoicnization detector,
MS = mass spectrometer; LLE = liquid/iiquid extraction; ECD = slectron captura detector; SPE = solid phase extraction; IC = ion
chromatography; ICP-MS = inductively coupled plasma/mass spactromster.

215th and 20th editions of Standard Mstheds for the Examination of Water and Wastewater, 1995 and 1898, respectvely,
American Public Health Assaciation; either of these ediiions may ba usad.

3Annual Bock of ASTM Standards, 2001 or any year containing the cited version of the method, Vol 11.01.

*+If TTHMs are the only analytes being measured in the sample, then a PID is not required.

5The samples must be extracted within 14 days of sample collection.

8lon chromatography & post column reaction or ICACP-MS must be used for monitoring of bromate for purposes of dem-
Onstrmin% eligibility of reduced menitoring, as prescribed in §141.132(b)(3)(i).

7 Sam|
within 28 days.

8 Amperometrig titration or spectrophotometry may be used for routine daily menitorin
tribution system, as prascrived in §141.132(0)(2){(i)(A}. fon chromategraphy must be v

las must be preserved at the time of sampling with 50 mg ethylenediamine {EDA)L of sample and must be analyzed

of chlorite at the entrance to the dis-
for routine monthly monftering of chlo-

ly
rite and additional menitering of chiorite in the distribution system, as prescribad in §141.132(b}{2)(()(B} and (b)(2)(ii}.

2The Standard Mathods

(2) Analyses under this section for
disinfection byproduncts must be con-
ducted by laboratories that have re-
ceived certification by EPA or the
State, except as specified under para-
graph (b)3) of this section. To receive
certification to conduct analyses for
the DBP contaminants in §§141.64,
141.135, and subparts U and V of this
part, the laboratory must:

(i) Analyze Performance Evaluation
(PE) samples that are acceptable to
EPA or the State at least once during
each consecutive 12 month period by
each method for which the laboratory
desires certification.

nline version that is approved is indicatad
year of approval by the Standard Method Committee. Standard Methods

the last two digits in the method number which is the
nline are availabla at hifp./www.standerdmethods.org.

(ii) Until March 31, 2007, in these
analyses of PE samples, the laboratory
must achieve quantitative results
within the acceptance limit on a min-
imum of 80% of the analytes included
in each PE sample. The acceptance
limit ig defined as the 95% confidence
interval calculated around the mean of
the PE study between a2 maximum and
minimum acceptance limit of £50% and
+15% of the study mean.

(iii) Beginning April 1, 2007, the lab-
oratory must achieve guantitative re-
sults on the PE sample analyses that
are within the following acceptance
limnits;
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Acceptance Acceptance
DBP limits (percent Comments DBFP limits (percant Comments
of true value) of true value}
TTHM Dichloroacetic 140
Chioroform ........ +20 | Laboratory must Acid.
meet all 4 indi- Trichloroacetic 10
vidual THM ac- Acid.
ceptance limits in Monobromoacet- +40
order to success- ic Agid.
fully pass a PE Dib tl 140
sampie for TTHM e
B"gmg::_""’mm' el Ghlorite . +30
Dibremochlorom- 120 Bromats 130
ethane.
HM?"O'"O'W -------- 20 (iv) Beginning April 1, 2007, report
Maonochioroacstl- +40 | Laboratory must quantitative data for conceptratipns at
¢ Acid. meet the accept- least as low as the ones listed in the
ance limits for 4 following table for all DBP samples
out of 5 of the £ 1 ith 4
HAAS compounds ~ @nalyzed for compliance with §§1 1.6‘_1,
in orcer to suc- 141,135, and subparts U and V of this
cessfully pass a .
PE sample for part:
HAAS
Minimum ra-
DBFP porting leval Comments
{mg/L)"
TTHM2
ChIOrOIRMM . e e 0.0010
Bromodichloromethane . 0.0010
Dibremochleremethane . 0.0010
Bromoform ... 0.0010
HAAS2
Menachloroacetic Acid 0.0020
Dichloroacetic Acid . 0.0010
Trichloroacetic Acid 0.0010
Monabromoacetic Acid .. 0.0010
Dibremoacetic Acid ... 0.0010
Chlorite ... 0.020 | Applicable ta manitering as prescribed in
§141.132(0)(2)(1{B) and (b)(2Xii}.
Bromate ............ £.0050 or | Laboratories that use EPA Methods 317.0 Revision 2.0,
4.0010 | 326.0 or 321.8 must meet a 0.0010 mg/l MAL for bre-
mate.

1The calibration curve must encompass the regulatory minimum reparting 'evel (MRL) concentration, Data may be reported for
cencentrations lower than the re?ulatory MRL as long as the precision and accuracy criteria are met by analyzing an MRL check

standard at the lowest reportin
tha MRL concentration by ana?y

imit chosen by the laboratory. The laboratory must verify the accuracy of the calibration curve at
zing an MRL check standard with a concentration less than or equal to 110% of the MRL with

each batch of samples. The measured concentration for the MAL check standard must ba £50% of the expected value, i any

field sample in the

tch has a cencentration less than 5 times the regulatory MAL. Method requirements to analyze higher con-

centration check standards and meet tighter acceptance criteria for them must be met in addition to the MRL check standard re-

quirement.

2When adding the individual trihalomethane or haloacetic acid concentrations to calculate the TTHM or HAAS concentrations,
raspectively, a z8ro is used for any analytical resuit that ia less than the MRL concentration for that DBP, unless otherwise speci-

fied by the State,

(3) A party approved by EPA or the
State must measure daily chlorite
samples at the entrance to the dis-
tribution gyatem.

(¢) Disinfectunt residucls. (1) Systems
must measure regidual diginfectant

concentration for free chlorine, com-
bined chlorine (chloramines), and chlo-
rine dioxide by the methods listed in
the following table or one of the alter-
native methods listed in appendix A to
subpart C of this part:
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Residual measursd !
SM (18th or SM ASTM EPA
Methodology 20th ed) Online2 method method Free | O™ | oty
bined CIOz
Clz ol Clz
2
Amparometric Titration .......... | 4500-C! D 4500-C! D-00 | D 1263-86 X X X
(96}, 08
Low Level Amperometric Ti- | 4500-Cl E 4500-C! E-Q0 . X
tration. °
DPD Ferrous Titrimetric 4500-C! F-00 X X X
DPD Colorimetric ... 4500-C1 G-00 X X X
Syringaldazine (FACT! 4500-Ci H-00 X
lodometric Electrode 4500-Cl 00 X
[ 5] 5 4800-Cl0, D X
Amparcmetric Methad 11 ... 4500-CIO; E 4500-C1C; E— X
00
Lissamine Grean 327.0 Rev 1.1 X
Spectrophotomatric.

1X indicates methed is approved for measuring specified disinfectant residual. Free chlorine cr total chlorine may be measured
for damonstrating compliance with the chloring MADL and combinad chlorine, or total chlcrine may be measured for dem-

on;slTrﬁtin compliance with tha chloramina MADL.
&

(2) If approved by the State, systems
may also measure residual disinfectant
concentrations for chlorine,
chloramines, and chlorine dioxide by
uging DPD colorimetric test kits.

(3) A party approved by EPA or the
State must measure regidual disinfect-
ant concentration.

(@) Additional analytical methods. Sys-
tems required to analyze parameters
not included in paragraphs (b) and (c)
of this section must use the following
methods or one of the alternative
methods listed in appendix A to sub-
part C of this part. A party approved by
EPA or the State must measure these
parameters.

(1) Atkalinity. All methods allowed in
§141.89(a) for measuring alkalinity.

(2) Bromide. EPA Methods 300.0, 300.1,
317.0 Revision 2.0, 326.0, or ASTM D
6581-00.

(3) Total Organic Carbon (TOC).
Standard Method 5310 B or 5310 B-00
(High-Temperature Combustion Meth-
od) or Standard Method 5310 C or 5310
C—00 (Persulfate-Ultraviolet or Heated-
Persulfate Oxidation Method) or Stand-
ard Method 5310 D or 5310 D00 (Wet-Ox-
idation Method) or EPA Method 415.3
Revision 1.1. Inorganic carbon must be
removed from the samples prior to
analysis. TOC samples may not be fil-
tered prior to analysis. TOC samples
must be acidified at the time of sample
collection to achieve pH less than or
equal to 2 with minimal addition of the
acid specified in the method or by the
instrument manufacturer. Acidified

tandard Metheds Cnline version that is approved is indicated by the last twe digils in the method numbar which is the
year of approval by the Standard Method Commities. Standard Methods

nline are avallable at AfipAwww.slandardmetheds.org.

TOC samples must be analyzed within
28 days.

4) Specific Ultraviclet Absorbance
(SUVA)., SUVA is equal to the UV ab-
sorption at 25dnm (UV,s4) (measured in
m-1 divided by the dissolved organic
carbon (DOC) concentration (measured
as mg/L). In order to determine SUVA,
it is necessary to separately measure
UVass and DOC, When determining
SUVA, systems must use the methods
stipulated in paragraph (d)(4)(i) of this
section to measure DOC and the meth-
od stipulated in paragraph {d)4)(ii) of
this section to measure UVaiss. SUVA
must be determined on water prior to
the addition of disinfectants/oxidants
by the system. DOC and UVass samples
used to determine a SUVA value must
be taken atbt the same time and al the
same location,

() Dissolved Organic Carbon (DOC).
Standard Method 5310 B or 5310 B-00
(High-Temperature Combustion Meth-
od) or Standard Methed 5310 C or 5310
C-00 (Persulfate-Ultraviclet or Heated-
Persulfate Oxidation Method) or Stand-
ard Metheod 5310 D or 5310 D-00 (Wet-Ox-
idation Method) or EPA Method 415.3
Revigion 1.1. DOC samples must be fil-
tered through the 0.46 um pore-diame-
ter filter as soon as practical after
sampling, not to exceed 48 hours. After
filtration, DOC samples must be acidi-
fied to achieve pH less than or equal to
2 with minimal addition of the acid
gpecified in the method or by ths in-
gtrument manufacturer, Acidified DOC
samples must be analyzed within 28
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days of sample collection., Inorganic
carhbon must be removed from the sam-
ples prior to analysis. Water passed
through the filter prior to filtration of
the sample must serve as the filtered
blank. This filtered blank must be ana-
lyzed using procedures identical to
those used for analysis of the samples
and muost meet the following criteria:
DOC < 0.5 mg/L.

(ii) Ultraviolet Abgorption at 254 nm
(UVa2s4). Standard Method 5910 B or 5910
B0 (Ultraviolet Absorption Method)}
or EPA Method 415.3 Revision 1.1. UV
absorption must be measured at 253.7
nm (may be rounded off to 254 nm).
Prior to analysis, UVass samples must
be filtered through a (.45 um pore-di-
ameter filter. The pH of UVass samples
may not be adjusted. Samples must be
analyzed as soon as practical after
sampling, not to exceed 48 hours.

() pH. All methods allowed in
§141.23(k)1) for measuring pH.

(6) Magnesium, All methods allowed
in §141.23(k)1) for measuring magne-
aium,

[63 FR 69466, Dec. 16, 1998, as amended at 66
FR 3776, Jan. 16, 2001; 71 FR 479, Jan. 4, 2006;

71 FR 37168, June 29, 2006; 74 FR 30958, June
29, 2009]
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§141.402

§141.402 Ground water source micro-
i monitoring and analytical
methods.

(a) Triggered source water monitoring—
(1) General requirements. A ground water
gystem must conduct triggered source
water monitoring if the conditions
identified in paragraphe (a)(1)@) and
(&)(1)(ii) of this section exist.

(iy The system does not provide at
least 4-log treatment of viruses (using
inactivation, removal, or a State-ap-
proved combination of 4-log virus inac-.
tivation and removal) before or at the
first customer for each ground water
source; and

(ii) The system is notified that a
sample collected under §141.21{a) is
total coliform-pogitive and the sample
is not invalidated under §141.21(c).

(2) Sampling regquirements. A ground
water gystem must collect, within 24
hourg of notification of the total coli-
form-positive sample, at least one
ground water source sample from each
ground water source in use at the time
the total coliform-pogitive sample was
collected under §141.21(a), except as
provided in paragraph (a)2)(ii) of this
section.

(i) The State may extend the 24-hour
time limit on a case-by-case basis if
the system canndt collect the ground
water source water sample within 24
hours dus to circumstances beyond its
contrel. In the case of an extension,
the State must specify how much time
the system has to collect the sample.

(ii) If approved by the State, systems
with more than one greund water
source may meet the requirements of
this paragraph (2)(2) by sampling a rep-
resentative ground water source or
gources. If directed by the State, sys-
tems must submit for State approval a
triggered source water monitoring plan
that identifies one or more ground
water sources that are represenfative
of each monitoring site in the gystem’s
sample siting plan under §141.21(a) and
that the system intends to use for rep-
resentative sampling under this para-
graph.

(iii) A ground water system serving
1,000 people or fewer may use a repeat
sample collected from a ground water
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gource to meet both the requirements
of §141.21¢(hb) and to satisfy the moni-
toring requirements of paragraph (a)2)
of this section for that ground water
source only if the State approves the
use of E, coli as a fecal indicator for
source water monitoring under this
paragraph {a). If the repeat sample col-
lected from the ground water source is
E.coli positive, the system must comply
with paragraph (a)(3) of this section.

(3) Additional reguirements. If the
State does not require corrective ac-
tion under §141.403(a)(2) for a fecal indi-
cator-positive source water sample col-
lected under paragraph (a)2) of this
section that is not invalidated under
paragraph (d) of this section, the sys-
tem must collect five additional source
water samples from the same source
within 24 hours of being notified of the
fecal indicator-positive sample.

(4) Consecutive and wholesale systems—
(i) In addition to the other require-
ments of this paragraph {(a), a consecu-
tive ground water system that has a
total coliform-positive sample col-
lected under §141.21¢a) must notify the
wholesale system(s) within 24 hours of
being notified of the total coliform-
positive sample. .

(ii) In addition to the other require-
ments of this paragraph (a), a whole-
sale ground water system must comply
with paragraphs (a}4)i)A) and
(a)(4)(1i)(B) of this section.

(A) A wholesale ground water system
that receives notice from a consecutive
system it serves that a sample col-
lected under §141.21(a) is total coli-
form-positive must, within 24 hours of
being notified, collect a sample from
its ground water source(s) under para-
graph (a)(2) of this section and analyze
it for a fecal indicator under paragraph
{c) of this section.

(By If the sample collected under
paragraph (a)(4)(ii}A) of this section is
fecal indicator-positive, the wholesale
ground water system must notify all
consecutive gystems served by that
ground water source of the fecal indi-
cator source water positive within 24
hours of being notified of the ground
waber source sample monitoring result
and must meet the requirements of
paragraph (a)(3) of this section.

(8) Exceptions to the triggered source
water monitoring requirements. A ground
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water aystem is not required to comply
with the source water monitoring re-
guirements of paragraph (a) of this sec-
tion if either of the following condi-
tions exists:

(i) The State determines, and docu-
ments in writing, that the total coli-
form-positive sample ceollected under
§141.21(a) is cansed by a distribution
system deficiency: or

(ii) The total coliform-positive sam-
ple collected under §141.21(a) is col-
lected at a location that meets State
criteria for distribution system condi-
tions that will cause total coliform-
positive samples,

(b) Assessment source water monitoring.
If directed by the State, ground water
systems must conduct assessment
source water monitoring that meets
State-determined requirements for
such monitoring. A ground water sys-
tem oconducting assessment source
water monitoring may use a triggered
source water sample collected under
paragraph (a)(2) of this section to meet
the requirements of paragraph (b) of
this section. State-determined assess-
ment source water monitoring require-
ments may include:

(1} Collection of a total of 12 ground
water aource samples that represent
sach month the aystem provides
ground water to the public,

(2) Collection of samples from each
well unless the system obtains written
State approval to conduct monitoring
at one or more wells within the ground
water system that are representative
of multiple wells used by that system
and that draw water from the same
hydrogeologic setting,

(3) Collection of a standard sample
volume of at least 100 mL for fecal in-
dicator analysis regardless of the fecal
indicator or analytical method used,

(4) Analysis of all ground water
source samples using one of the analyt-
ical methods listed in the in paragraph
(c)}(2) of this section for the presence of
E. coli, enterococci, or coliphage,

(5) Collection of ground water source
samples at a location prier te any
treatment of the ground water source
unless the State approves a sampling
location after treatment, and

(6) Collection of ground water source
samples at the well itself unless the
system’s configuration does not allow
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for sampling at the well itself and the
State approves an alternate sampling
location that is representative of the
water quality of that well.

(c) Analytical methods. (1) A ground

§141.402

(2) A ground water gystem must ana-
lyze all ground water source samples
collected under paragraph (a) of this
section using one of the analytical
methods listed in the following tahle in

water system subject to the source
water monitoring requirements of
paragraph (a) of this section must col-
lect a standard sample volume of at
least 100 mL for fecal indicator anal-
v8is regardless of the fecal indicator or
analytical method used.

paragraph (c)(2) of this section or one
of the alternative methods listed in ap-
pendix A to subpart C of this part for
the presence of E. coli, enterococei, or
coliphage:

ANALYTICAL METHODS FOR SOURCE WATER MONITORING

Fecal indicator 1 Methodology Method citation
E GO oo e et e p e e i Cofilert® . 9223 B.2
Colisure @ 9223 B.2
Membrane Filter Method with M| Agar EPA Megthod 16044
m-ColiSlue24 Test> .
E*Colite Test®
EC-MUG? .. g221 F2
NA-MUG” .. 9222 G.2
Enterococci Multiple-Tube Technique 9230B.2
Membrane Filter Technique .. 9230C.2
Membrane Filter Tachnique EPA Msthod 1600.8
Enterolert®
Celiphags .oevvinins I— Two-Step Enrichment Presenoe—Absenoe EPA Methed 1601.1¢
Procedure.
Single Agar Layer Prosedurg ... EPA Method 1602.11

Analyses must be conducted in accordance with the documants listed below. The Director of the Federa) Register approves
the incorporation by reference of the documents listed in footnotes 2—11 in agcerdance with 5 U.S.C. 552(a} and 1 CFR part 51,
Copies of the documents may be obtained from the sources listed balow. Copies may be inspected at EPA's Drinking Water
Docket, EPA West, 1301 Constitution Avenua, NW., EPA Wast, Room B102, Washington DG 20460 (Telephone: 202—566—
2426); or at the National Archives and Records Administration {NARA). For informaticn on the availability of this material at
NARA, call 202-741-8030, or go ta: hitp:/vww.erchives.govifederal register/cotle of _federa! regulations/ibr _locations.himi.

*The time from sample cnllactmn to initiatien of analysis may not exceed 30 hours, The ground water system is encouraged
but is not required to hold sal gles below 19 °C during transit.

2Methods are dgescribed in Standard Methods for the Exarnination of Water and Wastewater 20th edition (1998} and copies
may be obtainad from the American Public Health Association, 1015 Fifteenth Street, NW., Washington, DC 20005-2605.

3Medium is available through IDEXX Laboratories, Inc., One IDEXX Drive, Wesmrank Maine 04452

4EPA Methad 1604: Total Colifarms and Escherichia cofi in Water by Msmbrene Filtration Using a Simultaneous Detection
Technlque (Ml Medium); Septemmber 2002, EPA 821-R-02-024. Methcd is availadle at hilpiivww.epa.govhsercwww/

1604sp02.pdf or from EPA's Water Resource Canter SHG—4100T), 1200 Pennsylvania Avanua, NW., Washingion, DC 20460.

5 A description of the m-ColiBlue24 Test, “Total Coliforms and E. colif Membrane Filtration Msthod with m-ColiBlua24® Broth,”
Method No. 10029 Revision 2, August 17, 1999, is available from Hach Company, 100 Daylon Ava., Ames, A 50010 or from
EPA’s Water Resource Center (RC~4100T) 1200 Pennsglvania Avanue, NW., Washington, DC 20460,

8 A description of the E"Colite Test, “Cham E*Colite Presence/Absence Test for Delsction and idsntification of Coliform Bac-
tefla and Escherchia coff in Drinking Water, January 8, 1998, is avallable from Charm Sciences, Inc., 658 Andover St Law-
E%T;o MA 01843-1032 or from EPA's Water Resourca Center {RC—4100T}), 1200 Pennsyivania Avanue NW., Washlngton DCc

TEC-MUG {Methed 9221F) or NA-MUG (Mathod 8222G) can be used for E. coii testing step as dascribed in §141.21(R(B}i)
or (i) after use of Standard Methods 5221 B, 8221 D, 8232 B, or 9222 C.

9EPA Method 1600: Entarococci in Water by Membrane Filtration Using membrans-Enteroceccus Indoxy'—-D—Glusoside
Agar {mEl) EPA 821-R-02-022 {September 20022 is an approved variation of Standard Method 8230C. The methed is available

hiipiwww.epa.govinerlowww/1600sp02.pdf or from EPA's Water Resource Center (RC—4100T), 1200 Pennsylvania Avenue,
NW.. Washington, DG 20450. The holding time and temparature for ground water samples are specified in footncte 1 abave,
rathar than as specified in Secticn B of EFA Mathod 1600.

?Medium is available through IDEXX Laboratories, Inc., One IDEXX Drive, Westbrook, Maine 04092. Preparation and use of
the medium is sat forth in the article “Evaluation of Enterolert for Enumeration of Enterecocci in Recreational Waters," by
Budhick, G.E., Howard, R.T., and Mayo, D.R., 1986, Applied and Environmental Microbiology, 62:3881-3884.

10EPA Method 1601 Male-epeclﬁc (F+) and Somatic Cdliphage in Water by Two-step Enrichment Procedure; April 2001, EPA
B821-R-01-030. Method is available at hlipYwww.epa.govinerdowww/1601ap01.pdf or from EPA's Water Resourca Canter (RC—
410CT), 1200 Pernsylvania Avenue, NW., Washington, DC 20480.

11EPA Method 1642: Malespemﬁc L ) and Somatic Cohphagmln Water by Single Agar Layer {SAL) Procedurs; April 2001,
EPA 821-R-01-028. Method is available at mtw"ﬁmww . 8DA.gOV/ O2ap01.paf or from EPA’s Water Resource Centar
{RC-4100T}, 1200 Pannsylvania Avenua, NW., Washington, DG 20460,

(d) Invalidation of a fecal indicator-
positive ground water source sample. (1) A
ground water system may obtain State
invalidation of a fecal indicator-posi-
tive ground water source sample col-

lected under paragraph (a) of this sec-
tion only under the conditions speci-
fied in paragraphs (d)(1)(i) and (ii) of
this section.
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{i) The system provides the State
with written notice from the labora-
tory that improper sample analysis oc-
curred; or

(il) The State determines and docu-
ments in writing that there is substan-
tial evidence that a fecal indicator-
positive ground water source sample is
not related to source water quality.

(2) If the State invalidates a fecal in-
dicator-positive ground water source
sample, the ground water system must
collect another source water sample
uander paragraph (a) of this section
within 24 hours of being notified by the
State of its invalidation decision and
have it analyzed for the same fecal in-
dicator using the analytical methods in
paragraph (¢) of this section. The State
may extend the 24-hour time limit on a
case-by-case basis if the system cannot
collect the source water sample within
24 hours due to circumstances beyond
its control. In the case of an extensgion,
the State must specify how much time
the system has to collect the sample.

(e) Sampling location. (1} Any ground
water source sample required under
paragraph {(a) of this section must be
collected at a location prior to any
treatment of the ground water source
unless the State approves a sampling
location after treatment.

(2) If the system’s configuration does
not allow for sampling at the well
iteelf, the system may collect a sample
at a State-approved location to meet
the requirements of paragraph {(a) of
this section if the sample is representa-
tive of the water quality of that well.

(f) New sources. If directed by the
State, a ground water system that
places a new ground water gource into
service after November 30, 2009, must
conduct assessment source water moni-
toring under paragraph (b) of this sec-
tion. If directed by the State, the sys-
tem must begin monitoring before the
ground water gource is used to provide
water to the public.

(g) Public notification. A ground water
system with a ground water source
sample collected under paragraph (a)
or (b) of this section that is fecal indi-
cator-pogitive and that is not inwvali-
dated under paragraph (4d) of this sec-
tion, including consecutive systems
served by the ground water source,

40 CFR Ch. | (7-1-11 Edition)

must conduct public notification under
§141.202.

(h) Monitoring wviolations. Pailure to
meet the requirements of paragraphs
(a)y-(f) of this section is a monitoring
violation and requires the ground
water system to provide public notifi-
cation under §141.204.

[71 FR 65653, Nov. 8, 2006; 71 FR 67427, Nov. 21,
2006, as amended at 74 FR 30958, June 29, 2009)
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§141.704 Analytical methods.

(&) Cryptesporidium. BSystermns must
analyze for Cryptosporidium using Meth-
od 1623: Cryptosporidium and Giardia in
Water by Filtration/IMS/FA, 2005, United
States Environmental Protection
Agency, EPA-815-B—05-002 or Method
1622: Cryptosporidium in Water by Filtra-
tion/IMS/FA, 2006, United States Envi-
ronmental Protection Agency, EPA-
815-R—05-001, which are incorporated by
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reference, or alternative methods list-
ed in appendix A to subpart C of this
part. The Director of the Wederal Reg-
ister approves this incorporation by
reference in aceordance with 5 U.8.C.
552(a) and 1 CFR part 51. You may ob-
tain a copy of these methods online
from hitp./www.epa.gov/safewater/dis-
infection/It2 or from the United States
Environmental Protection Agency, Of-
fice of Ground Water and Drinking
Water, 1201 Constitution Ave., NW.,
Washington, DC 20460 (Telephone: 800-
426-4781). You may inspect a copy at
the Water Docket in the EPA Docket
Center, 1801 Consgtitution Ave.,, NW.,
Washington, DC (Telephone: 202-566—
2426) or at the Naticnal Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030, or
ge to: hitp:/Avww.archives.gov/
federal register/

code of federal_ regulations/

ibr locations.hitml.

(1) Systems must analyze at leagt a
10 L, sample or a packed peliet volume
of at least 2 mL as generated by the
methods listed in paragraph (a) of this
section. Systems unable to process a 10
L sample must analyze as much sample
volume ag can be filtered by two filters
approved by EPA for the methods list-
ed in paragraph (a) of this section, up
to a packed pellet volume of at least 2
mT,

(2)(1) Matrix spike (MS) samples, as
required by the methods in paragraph
(a) of this section, must be spiked and
filtered by a laboratory approved for
Cryptosporidium analysis under §141.705.

(i1} If the volume of the MS sample is
greater than 10 L, the system may fil-
ter all but 10 L of the MS sample in the
field, and ship the filtered sample and
the remaining 10 L. of source water to
the laboratory. In this case, the labora-
tory must spike the remaining 10 L of
water and filter it through the filter
used to collect the balance of the sam-
ple in the field.

(3) Flow cytometer-counted spiking
suspensions must be used for MS sam-
ples and ongoing precision and recov-
ery (OPR) samples.

(b) E. coli, System must use methods
for enmumeration of B, coli in source
water approved in §136.3(a) of this
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chapter or alternative methods listed
in appendix A to subpart C of this part.

(1) The time from sample cellection
to initiation of analysis may not ex-
ceed 30 hours unless the system meets
the condition ef paragraph (b)(2) of this
section.

(2} The State may approve ok a case-
by-case bagis the holding of an E. coli
sample for up to 48 hours between sam-
ple collection and initiation of analysis
if the State determines that analyzing
an E. coli sample within 30 hours 18 not
feagible. E. coli samples held between 30
to 48 hours mugt be analyzed by the
Colilert reagent version of Standard
Method 9223B as listed in §136.3(a) of
this title.

(3) Systems must maintain samples
hetween ¢ °C and 10 °C during storage
and transit to the lahoratory.

(¢} Turbidity, Systems rmust use
methods for turbidity measurement ap-
proved in §141.74(a)(1)}.

[71 FR 769, Jan. 5, 2006, as amended at 74 FR
30959, June 29, 2009]
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§143.4 Monitoring.

(a) It is recommended that the pa-
rameters in these regulations should be
monitored at intervals no less frequent
than the monitoring performed for in-
organic chemical contaminants listed
in the National Interim Primary
Drinking Water Regulations as applica-
ble to community water systems. More
frequent meonitoring would be appro-
priate for specific parameters such as
pH, color, odor or others under certain
circumstances ag directed by the State.

(b) Measurement of pH, copper and
finoride to determine compliance under
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§143.3 may be conducted with one of
the methods in §141.23(k)(1). Analyses
of aluminum, chloride, foaming agents,
iron, manganese, odor, silver, sulfate,
total dissolved solids (TDS) and zinc to
determine compliance under §143.3 may
be conducted with the methods in the
following table or alternative methods
listed in appendix A to subpart C of
part 141. Criteria for analyzing alu-
minum, copper, iron, manganese, silver

§143.4

and zinc samples with digestion or di-
rectly without digestion, and other an-
alytical teat procedures are contained
in Technical Notes on Drinking Waler
Methods, BEPA-600/R-94-173, October
1994. This document is available from
the National Service Center for Envi-
ronmental Publicationyg (NSCEP), P.O.
Box 42419, Cincinnati, OH 45242-0419 or
http:iwww.epa.gov/nscep/.

697



11 Edition)

40 CFR Ch. | (7-1-

§143.4

. ‘SEPO—GZZ08 (D) UeAUe 'aRZSZ Yof ‘lejusn Mmiepad ‘Asaing |eaibol
-0a) '§'N 'S8JIAIAE UOKBWLOU| WO} B|qB[EAY ‘6381 P8 PIC ‘L JaideuD ‘g yoog Mawmng maifiojpan 5 aur jo Lohebiseal seoinoselt JaBA Jo senbiuyoa] SE—02/E— POLIBN g
‘pagn aq jou ABW Loy
-8 WOZ 8U) Ui @ £LLE PUB g LLIE '8 L1LE JO SUDISIBA By} IBL) 1deoxa 'pash ag ARw suOpa aaul asay jo Aue ul paysyqnd Spoylsw peld 8yl 50008 D ‘Uolbulsep “MN 188l
ylueayd G151 "UORBIDOSSY LIEAH lIgnd UBOUSLWY ‘(REEL) U0Pe UlDZ 10 '(SBELY Lolipe LIE. '(2661) UCIIDS LI| UDIBMBISEM DUE JSIBAA JO LOJIBURLEXT Y] 40} SDOUSH DIBDUBIS v
‘BEPE1 Wd 'USHOOUoysUDY) ISBAA ‘eau(] JogieH Led ool ‘Teuoielsu| WLSY eU) Lol paulEgo ag ABW
saldazy ‘pash ag ABW POYIEW B JO UOISIaA Pela el Bueuas Jesd AuR Buciewalll WISY '20°LL pue fL 'slop, ‘PO0Z 10 ‘G661 ‘9661 ‘PEEL SPEPUBIS WISY JO Yoog IBNUUY ¢
‘Z2L¥521-G6 Bd 'SILN 1B S{0RIBAY “¥E6L ABW 'L | I—t6-H/009/Yd3 .| uewe|ddng~—se|dWwes [eluswuaiAUT Ll S{BISI (O UONELIMEIS(] 8YL 10} SPOLRAN,,z
'L280ZL—b6Ed 'SILN 1& a|geiesy "£661 15nBny ‘001 -£6=H/Q09/VdT . Sejdwes |EUsWUBI(AUS U) Sedueisqng ofuebiol) Jo UopsuiuuRag ay) Jo) SPOLBaN,,
‘WU SUORBD0) Jgysuonenbel je1eps) 0 opodumsibal |RIapayAcD SaAae MMAMTIY (0] 0B 10 ‘08081 P.—Z0Z IIBY "YHYN
18 [BUEIBW S|U) JC AH|IGRIBAB B4} LS LUOREULOL J04 (YHYN) UOIBIS|UIWDY BPI0dey pus sBaualy [BUOOEBN aul Je o !(82¥g-995—20Z ‘auoudajal) 00 ‘olBUMSEA 'VPEEE Wood “MN
‘anuBAy UCNHISUCD LOEL 1859M Vd3 ‘18%eed Jejeps Bumuug syd3 e peaedsul eq ABw swewnoo() "LEL—S2F—008 18 BUIROH JelBp SUNULC 8|BE 8 Wo} PBUBIGY BQ UBD SjUsW
-noop asayl Buueo buipiebe) UDTEWLIO| “A0[80 PAISI| $82UN0S 8L} Way pauredo aq Aew sjuawnoop eyl jo seidan 14 bed YYD | bue (B)ZG6 '8N § UM GuBpIoooe u| Jaisiiey
[elepad ey} jo Joelq aul Aq peacsdde SBMm sjuewnoop Bumolo) Byl Jo BoUBIBja) AQ uopERICdIOOU! aY] "MO[3q Pals]| SIUBLINJOP BY) UiM BOUBPIDOOE U| 6UOP B4 ([Bys sasnpadoid eyl

'B6—8 LLLE A LLLE | * | 28002
‘66—d OZLE TgogLe | " H02ILE | * | 2L 008 SRl T A N |
‘260 0FSe TTOOPSE | T Ly Opgg e SPI0S PeAIOSSIT eiol QL

82 "A9H '80590
3 2%08-008F | " 3 2 POS-005k | 7 20 '06-9154
a0 =P08—005F | T A "0 —2¥08— 005k

"4 -g*O5—00Sk { ] 2 YOS-00GE | et | 2648

8 }'00E
‘009 0Lt a0k CHOMW | EDZE—LZERQ | LO0OE | Tttt 21eing g

‘G6—H ELLE aele|; ‘| 26002

‘669 LLLE gailie |’ 28002
s G8—02LE—} ‘669 0Z1€ d02ie " | 0ZIE zL002 s OAG TG
‘26—g 0glE 8 05ke |a0s1g | e 1000 L

'66-6 ELLE “AEHe | 26002

‘669 LILE “ 8 LHE z8'002
'66—€ 0ZLE - g 02LE 80218 24002 " eseueSuep g

‘666 EIIE aeLe |

‘66—d LLLE “glhe|; 26002
860 0215 - goziE g ozle | s s o
00— ObSS e O OPSS | ol I sjueby Buieo -y
‘Lo—g 0zZle " d02Le | 028 1 T 0jag) g

2 "ASY ‘80590
‘g (6661
pancidde
'£6-6 -ID-00GP ©g-0-005¥ | -8H) 682160
*£6—Q 40005t a-o-00sy

s L'00E
‘009 0Ly A0l | £0'26-228vA | (10008 "t BpUoIYD 8

6801 LLIE G LLLE | it | e

‘66—d E1IE g ELLE * | eB°002
'66—€ 0Z1E g 0glE 24008 s nUIWngY (|

lauqg auluQ (NG ‘P8 WIBZ v WS PA UGL pUB IBL v WS e IN1SY Yd3 JUBUIWEIDD

698



§143.4

Environmental Protection Agency

699

(6007 ‘68 8UNL ‘69608 WA BL L00E 2T "TeW ‘BHETT Vd g4 5007 ‘6 "IdV "g088T WA 69 ‘ZO0E ‘ST 120 ZSES9 VL L9 ‘666T 'T
‘08 ‘99bL9 WA 9 H66T ‘G 08 0LBEY WA 68 ‘T66T ‘T AT ‘TRE0E M. 59 ‘8861 '6T "dod ‘LIS WA §F 18 Papuswre 8€ "§L61 ‘61 A[N[ ‘861CF HA ¥l

"529E—2ab/B80S B 'LELZ2—28b/806 auaydersl ‘/S/L0 YW ‘PIONIN 18 alden +E 'diod siafea wioy
s|qe|iBA ,'Bl4[0.108]|3 BlBWOILY pue sisesoydonoeid uot Aelides Busn ssaulely shoshby U) sally SiUeBIOU| PAASSIA Jo UONBUILLLSISC Jo) POLIBI 1881, ‘Z 'ABY ‘80590 POUBH &
‘pasn ag AL [yl SUOISIBA BUIIUO AJUO 8y} aJe Pals)| SPOLIAL BY. “JBQWITU polew eyl Ui sUbIp om) 1sB|
aly Aq pereuBisap S sANLIWOD SPOLISK TEPURIS 8u Aq pascidde Sem pOLSL YIBS UYDjusm Ul Jeah ol fioSpoueiupEpues MMM/ dng 18 ide|lBAE B/ BuluQ SPOLIBW [MEPUELS
'LEBBO 00028 "SILN 18 S|0EIEAY 0002 1SMBNY 'pLO—D0-HGLE Yd3 'L 'IOA . Jele, BuBUuG Ul spunodwe ojueBiou) pud JuBEIQ Jo UORULIBSG 8y} IO} SPOLSN,, o



AUTHENTKIATED ~ :—2‘
(VA% CGVERNMEN'I;/ L
INFORMATION "

GPO;;

Environmental Protection Agency Pt. 141, Subpt. C, App. A

APPENDIX A TO SUBPART C OF PART 141—ALTERNATIVE TESTING METHODS
APPROVED FOR ANALYSES UNDER THE SAFE DRINKING WATER ACT

Only the editions stated in the following table are approved.

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.21(f)(3)

Organism Methodology SM 21st adition ! Other

Total Coliforms ... Totat Celiform Fermenta- 9221 A, B
tion Techniqus.
Total Coliform Membrane 9222 A, B, C
Filter Technique.
Presence-Absence (P-A) 9221 D
Coliform Test.
ONPG-MUG Test
Colitag ™

9223

Modified Colitag™ 12

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.21(f){6)

. SM 20th SM 21st SM on-
Organism Msthodelogy editions | editien 1 ling3 Other
E. €Ol e, CONPGMUG TESE ... e e e e e 92238 9223 B 9223 B-97
Modified
Calitag™ 2

ALTEANATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.23{k}(1)

Conteminant Methodoingy EPAmethod | SM21St | gMonines | ASTM# Gther
Alkalinity ........ | TItfMeAC .o 23208 D 106706 B
Antimony Hydride—Atornic Absorption D 3687-07
Atpmie Absorption; Fumace ...... | ... . |3113B 3113 B-04
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission [ sion 4.2.2
spectrometry {(AVICP-AES).
AIBENIC 1ivieen Atomic Absomption; Fumaca ...... 31138 3113 8-04 D 297208 C
Hydride Atomic Abserption ....... 3114 B 3114 B08 D 287208 B

Axially viewed inductively cou- | 200.5, Ravi-
pled plasma-atomic emission sion 4.2.2
spectrometry {AVICP-AES).

Barium .......... | Inductively Coupled Plasma ...... . [3120B "

Atornic Absorption; Direct ... 3111 D

Atomnic Absorption; Furmace 3113 B 3113 B—04

Axially viewad inductively cou- .5,
pled piasma-atomic emission sion 4.2.2
spectromatry (AVICP-AES).

Beryllium ........ Inductively Coupled Plasma ......

Atomic Absorption; Furnace ... - -

Axially viswed inductively cou- | 200.5, Revi-
pled plasma-atomic emission | sion 4.2.2
spectrometry (AVICP-AES).

Cadmium Atornic Absorption; Furnace ......

Axially viewed inductively cou- | 200.5,
pled plasma-atomic emission sion 4.2, 2
spactromatry (AVICP—AES).

Calgium .......... EDTA titimetric .......ccooeeveeneees

Atomic Absorption; Direct Aspl-
ration,

Inductively Coupled Plasma ...... | .cooiveiimee 3120 B

Axally viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spectrametry (AVICP-AES).

lon Chromatography

Chromium ...... | Inductively Coupled Plasma

Atomic Absorpiion; Furnece ......

at20B
3113 B 3113 B4 D 364508 B

313B 3113 B4

3500-Ca B D511-09 A
3111 B D511-0%B

D §g19-09

3120 B
31138 3113 B-04

419
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40 CFR Ch. I (7-1-11 Edition)

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS EISTED AT 40 CFR 141.23(k){1)—Continued

Consaminzat Msthodology EPA method ga'i'"i:ﬁt SM onling® ASTMA Other
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spectrometry (AVICP-AES).
Copper ........... Atomic Absarption; Furnace ...... 3113B 3113 804 D 168807 C
Atomic Absorption; Direct Aspi- 3111 B D 1688-07 A
ration.
Inductively Coupled Plasma ...... [ e [ 3120 B
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spactrometry (AVICP-AES).
Conductivity Conductance . 25108
Cyanids ......... | Manual Distillation foliowe D2036-06 A
Spectrophotometric, 4500-CN—~ D2036-06 B
Amenable. G
Spactrophotometric Manual ... 4500-CN- E D2036-06 A
Selective El de ... 4500-CN- F
Ges Chrematography/Mass MES355.017
Spectrometry Headspace.
Fluoride .......... | lon Chromatography ............... 4110 B
Manual Distillation; Colarimetric 4500-F
SPADNS. B, D
Manual Electrode ... 4500-F-C D 117904 B
Autormated Alizarin .. . 4500-F—E
Argenite-Froe Colorimetric Hach
SPADNS. SPADNS 2
Method
1022522
Lead ....ocoevee Atomic Absorption; Furnace ... | ..iies 313B 3113 B-04 D 3559-08 D
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spectrometry (AVICP-AES]).
Magnesium Atomic Absorption; Direct ......... 3111 B D511-09B
Incuctively Coupled Plasma ...... 31208
Complexation Titimetric Math- 3500-Mg B D511-09 A
ods,
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emissicn sian 4.2.2
spectrometry (AVICP-AES).
lon Chromatography .. - D 6918-0%
Meroury Manual, Cold Vaper ... 3128
Nickel .. Inductively Coupled Plasma . 3208
Alomic Absorption; Direct . 3111 B
Atemic Absomtion; Fumace . 3113 B 313 B-04
Axialty viewed inductively cou .5,
pled plasra-atomic emission | sion 4.2.2
spectrometry (AVICP-AES).
Nitrate ............ ton Chromatography .......ccoeees | e 4110 B
Automated Cadmium Reduction 4500-NO—F
Manuai Cadmium Reduction ..... 4500-NO+—E
lon Selective Electrode . 4500-NO-D
Raduction/Colorimetric .. Systea Easy
(1-Aea-
gant).?
Colorimetric; DIrgCt .......cccoveeees | omrcennesieeeeeens Hach
TNTplus™
835/836
Method
10206.28
Nitrite lon Chromatography ................ 4110 B
Automated Cadmium Reduction 4500-N0Os~
F
Manual Cadmiym Redustion ..... A500-NO,—
E
Spectrophotemetit ..o 4500-NG2—
B
RAeduction/Colerimetric .............. Sysiea Easy
{1-Reagent} 8
Orthophospha- | len Ghromatography ... 41108
te.
Colormetric, ascorbic acid, sin- 4500-F E 4500-P E-
gle reagent. 29

420
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ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.23(k)(1 }—Continued

Contarminant Methodology EPAmathod | SMZ1SL | gh griines ASTM4 Other
Colerimatric, Automated, Ascor- 4500-F F 4500-P F-59
bic Acid.
Electrometric 4500-H* B
Hydride—Atomic Absorption 31aB 3114 B-09 D 3859-08 A
Atomic Absorption; Furnaca ...... . 13 B 3113 B-04 D 385908 B
Axially viewed inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spectrometry (AVICP-AES).
Siliga wvoeerrei Colerimetric ...... . D859-05
Molybdosilicate 4500-8i0; C
Heterapoly blue ... . 4500-5i02 D
Autormated for Molybdate-reac- 4500-5i0s E
tiva Siica.
Axially viewsd inductively cou- | 200.5, Revi-
pled plasma-atomic emission sion 4.2.2
spectrometry {AVICP-AES}.
Inductively Coupled Plasma ...... 31208
Sodium Atomic Absorption; Direct Asgi- 31118
ration.
Axjally viewed inductively cou- | 200.5, Revi-
pled plasma-atomic erission |  sion 4.2.2
spactrometry {AVICP-AES).
lon Chromatography .......ccooee | i D 6915-09
Temperature .. | Thermametric .......ccocoeeriicnens 2580
AL TERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.24(e)(1)
. oM 2t Fak
Contaminant Methodology EPA method adition* SM priinn 4
Benzene ................ Purge & Trap/Gas Chromatography/ | 524.39
Mass Spectromatry.
Carbon tetrachloride | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
Chlorobenzene ........ Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
1,2-Dichlorobanzene | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
1,4-Dichlorobenzene | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
1,2-Dichloroethans .. | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
cis-Dichloroethylens | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectromatry.
Trans- Purge & Trap/Gas Chromatography/ | 524.3
Dichloroethylene. Mass Spectrometry.
Dichlaromethans ..... Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectromatry.
1,2-Cichloropropane | Purge & Trap/Gas Chromatography! | 524.3
Mass Spectrometry.
Ethylbenzeng .......... Purge & Trap/Gas Chromatography/ | 24.3
Mass Spectrometry.
SIYTENE ..o Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
Tetrachloroethylene | Purgs & Trap/Gas Chromatography/ | 524.3
Mass Spectromatry.
1,1,1-Trichioro- Purge & Trap/Gas Chromatography/ | 524.3
ethane. Mass Spectrometry.
Trichloroethyleng ..... Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectromatry.
Tolueng ...coooeeeeeees Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
1,24- Purge & Trap/Gas Chromatography/ | 524.3
Trichlorobenzana. Mass Spectrometry.
1,1-Dichloroethylene | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
1,1,2-Trichlorethane | Purge & Trap/Gas Chromatography/ | 524.3
Mass Spectrometry.
Vinyl chioride . Purge & Trap/Ges Chromatography/ | 524.3
Mass Spectromatry.

421
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40 CFR Ch. | (7-1-11 Edition)

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.24(e)(1)—Continued

Contaminant Methodology EPA method o SM enline®
Xylenes (total) ........ Purge & Trep/Gas GChromatography/ | 524.3
Mass Spectrametry.
24D ...ceeeeeeeee. | Gas Chromatography/Electron Capture 6640 B 66840 B-01
Detection (GC/ECD).
2,4,5-TP (Silvex) ..... Gas Chromatography/Electron Capture 6640 B 6840 B-01
Detaction (GC/ECD}.
Carbefuran .............. High-performance liquid chroma- 6610 B 6610 B-04
tography (HPLC) with post-column
derivatization and fluorescence detec-
tien. N
Caiapon .. lon Chromatography Electrospray lon- | 557 14
ization Tandem Mass Spectrometry
(IC-ESI-MS/MS).
Gas Chromategraphy/Electron Capture 6640 B 65640 B-01
Detection (GC/ECD).
Dibromochioro- Purge & Trap/Gas Chromatography/ | 524.3
prepane {DBCP). Mass Spectrometry.
Dinoseb ......ccccueee. Gas Chromatography/Electron Capture 6640 B 6640 B-01
Datection (GC/ECD),
Ethyl dibromide Purge & Trap/Gas Chromatography/ | 524.3
{EDB). Mass Spectrometry.
Glyphosate ..o High-Performance  Liquid  Chroma- 6651 B 6651 B-00
tography (HPLC) with Post-Column
Derivatization ard Fluorescense De-
tection.
Oxamyl ... High-perfarmance liquid chroma- 6610 B 6610 B-04
tography (HPLC) with post-column
derivatization and fluorescence detec-
tion.
Pentachlorophenol .. | Gas Chromatography/Electron Capture 6640 B §640 B-01
Datection (GC/ECD).
Picloram ........ccccoee. Gas Chromatography/Electron Capture 5640 B 5640 B-01
Detection {GC/ECD).
Total Purge & Tmp/Gas Chromategraphy/ | 524.3
Trihalomethanes. Mass Spectrometry.

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.25(z)

SM 21st

Contaminant Mathodology edition ! ABTM#
Naturally Cocurring:
Gross alpha and beta Evaponation 7110B
Gross alpha . Coprecipitation 7110C
Radium 226 . Radon amanatiol 7500-Aa C D3454-05
Radiochemical ... 7500-Aa B D2460-07
Radium 228 _ Radiochemical 7500-Ra D
Uranium ... Radiochamical 7500-U B
ICP-MS D5673-05
Alpha spi ry 7500-UC Da3g72-09
Laser Phasphorimetry .. D5174-07
Man-Mada:
Radioactive Cesium .................. Radiochemical 7500-Cs B
Gamma Ray Spactrometry 7120 D3549-06
Radioactive ladine .................. Radiochamical 7500-1 8 D3649-06
........... 75001 C
. 7590~ D
Garma Ray Spectrometry . 7120 D4785-08
Radioactive Strontiurm B8, 90 ... | Radiochemical 7500-5r B
Tritium .- | Liquid Seintillation . 7500—°H B D4107-08
Gamma Emitters . Gamma Ray Spectrometry . 7120 D3649-06
.......................................... 7500-Cs B D4785-08
..... 7500-1 B

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.74{a){1)

Orgarism Methadology gg?ﬁ%:ﬁt Cther
Total Coliform ...... Total Coliferm Fermentation Technique .............cccceeeeee. 9221A,B,C
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ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.74{a}{1)}—Continued

Organism Methodology S 21t Other

Total Colilerm Membrane Filter Technique .. 9222 A, B, C
ONPG-MUG Test ............. 8223

Fecal Coliforms ..., | Fecal Coliferm Procedure . 5221 E
Fecal Coliform Filier Procedure 8222 D

Heterotrophic bac- | Pour Plats Mathed ... 8215 B

teria,

Turbidity ............... | Nephelometric Methed ......... 21308
Laser Nephelomatry (on-ling) Mitchell M5271 10
LED Nephelometry {on-fine} . Mitchell M5331 11
LED Nephelometry {on-ling} . AMI Turbiwell 15
LED Nephelometry {portable) .. Qrion AQ450( 12

ALTERNATIVE TESTING METHODS FOR DISINFEGTANT RESIDUALS LISTED AT 40 CFR 141.74{a){(2)

Rasidual Methodology SM 21st Edition 1 ASTM4 Other
Frae Chloring ............cccoceeeee. | Amperpmetric Titration .. 4500-CI D .......... | D 1253-08.
DPD Ferrous Titrimetric 4500-Cl F.
DPD Colorimatric . 4500-Cl G.
Syringaldazine (FAC 4500-Cl H. .
On-line Chlorine Analyzer . EPA 334.0.19

Total Chlorine

Amperometric Sensor ...

Amparometric Titration ..

Amperometric Titration {Low level
maasurament).

DPD Ferrous Titimetric 4500-Ct F,
OPD Colorimatric ... 4500-Cl G.
lodometric Electrade ..

On-ling Ghlorine Analyzar .
Amperometric Sensor ....
Amperometric Titration
Amperometric Titration
Indigo Mathod

4500-CI D
4500-C1 E.

4500-CI 1.

4500-CIO;

C.
4500-CIO, E.
4500-0; B.

ChloroSensa. 7

EPA 334.0.1¢
ChioroSense.’?

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.131(b)(1}

Contaminant

Methadolegy

EPA Mathod

SM 21st Edi-

ASTM# tion?

TTHM ..
HAAS ...

Bromate

Chlorite

Chlgrite—daily menitering as
prescribed in 43 CFR
141.132(B(2))A)..

PET/GOMS ..o,
LLE {diazor )GC/ECD ..

lon Chromategraphy Electrospray lon-
ization Tandem Mass Spectrometry
{|IC-ESI-MSMS).

Two-Dimensional lon Chromatography
{IC).

lon Chromatography Electrospray lon-
ization Tandem Mass Spectrometry
{IC—ESI-MSMS).

Chemically Suppressed lon Chroma-
tography.

Electrolytically Suppressed len Chroma-
tography.

Chemically Suppressed len Chroma-
tography.

Electrolytically Suppressed lon Chroma-
tography.

Amperometric Titration ...

8251 B.

> 6581-08 A.
D 6581-08 B.

D 856108 A.

D 8561-08 B.

4500-CI0; E.

ALTERNATIVE TESTING METHODS FOR DISINFECTANT RESIDUALS LISTED AT 40 CFR 141.131(c){1)

Hesidual

Methodology

SM 21st Edition !

ASTM< Other

Free Chlorine

Amperometric Titration ..
DPD Farrous Tirimstric
DPD Colorimetric
Syringaldazing (FACTS)

423

D 1253-08




Pi. 141, Subpt. C, App. A

40 CFR Ch. | {7-1-11 Edition)

ALTERNATIVE TESTING METHODS FOR DISINFECTANT RESIDUALS LISTED AT 40 CFR 141.131(c){(1)—

Contin

ued

Residual

Methodalogy

SM 21st Edition 1

ASTM¢

Cther

Combined Chiotine ...........

Totat Chiorine

Ampercmetric Sensor ........
On-line Chioring Analyzer .
Amparcmaetric Titration ...
DPD Farreus Titrimetric .
DFD Colorimetric .
Amparometric Titration
Low lavel Amperometric Titration
DPD Ferrous Titrimetric
DFD Colorimatric
lodometric Elactrode
Amperometric Sensor .

4500-CI D
4500-Cl F.
4500-C G.
4500-Ci D
4500-Ci E.
4500-CI F.
4500-Cl G.
4500-Cl I

D 1253-08.

O 1253-08.

ChloroSanse.?
€PA 334 0.6

ChloreSense. 17

Chloring Dioxide ....................

On-ling Chiotine Analyzer .
Amperometric Method Il ...

EPA 334.0.%¢

4500-CIO: E.

ALTERNATIVE TESTING METHODS FOR DISINFECTANT RESIDUALS LISTED AT 40 CFR 141.131(c)(2), IF
APPROVED BY THE STATE

Hesidual

Methodology

Method

Free Chlorine

Methad D99-0038

ALTERNATIVE TESTING METHODS FOR PARAMETERS LISTED AT 40 CFR 141.131(d)

SM 21st

Parameter Methodology adiition 1 EPA
Total Crganic Carbon (TCC) ........ High Tamperature Cambustien .... | 5310 B 415.3, Rev 1,219
Persulfate-Ultraviolet or Heated | 5310 C 415.3, Aev 1.2
Persuifate Oxidation.
Wet Oxidation ........cccomeee e 5310 D 415.3, Aov 1.2
Specific Ultraviolet Absorbance | Calculation using DOC and UVas, 4153, Rev 12
(SUVA) data.
Dissolved Organic Car- | High Temperature Combustion .... | 5310 B 415.3, Rev 1.2
hon (DOC).
Persuifate-Ultraviolet or Heated | 5310 C 415.3, Rav 1.2
Persuliate Oxidation.
Wet Oxidation ..o 5310 D 415.3, Rev 1.2
Ultraviolet absorption at | Spactrophotomstry ..o 59108 4153, Rev 1.2

254 nm (UVas).

ALTERNATIVE TESTING METHODS WITH MRL > 0.0010 MG/L FOR MONITORING LISTED AT 40 CFR
141.132(b){3){ii}{B)

Contaminant Methodology EPA method
Bromate ........ccooeveenne Two-Dimensionat lon Chromatography {IC} ....ccve e v i a02.018
lon Chrematography Electrospray lonization Tandem Mass Spectremaetry (IC— | 55714
ESI-MS/MS}.

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.402(c){2)

Crganism Methodalogy 5M 24th edition® SM 21st edition 1 SM online ® Other
E. coli . Calilart . 8223 B ... 9223 B-97.
Colisura 9223 B . 9223 B-87.
Colilert-18 .. 82238 .. 9223 B ... 9203 B-97.
ReaTYCURT ..o | e | e e Readycult® 20
Colitag ..o | eciiierimsnirenerneenns | s [ s Moditied
Colitag™. 13
Chromocult® ......... | ... Chromocult®.21
Enterocacsi ............ Muttiple-Tube
Techniqus.
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ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.704(b)

Organism Msathedology SM 20th edition®
E. €O e ceeeeen. | Membrane Filtration, TWO SIBD ... iveeene e eetemistcvitrsetssine i e cnsneen s | 9222 D/9222 G
ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 143.4(b)
ey Mettodology e ASTM4 ol SM online?
Aluminum | Axialy viewed inductively 200.5,
coupled plasma-atomic Aevi-
emission spectrometry sion
(AVICP-AES}. 422
Atomic Absorption; Direct ... | .. 3111D
Atemiz Absomption; Furnace 3113 B 3113 B-04
Inductively Coupled Plasma 3120B
Chleride .. | Silver Nitrate Titration .......... D 512-04 B 4500-CI- B
lon Chromatography ... 4110 B
Potentiometric Titratfon ........ 4500-Cl- D
Color ...... | Visual Comparison .............. 2120B
Foaming | Methylene Blue Active Sub- 5540 C
Agents. stances {MBAS).
Iron ......... | Axially viewed inductively 200.5,
coupled plasma-atamic Revi-
emission spectremetry sion
{AVICP-AES). 422
Atomic Absarption; Direct ... | .ccccenenn i1 B
Atomic Absorption; Furnace 31138 3113 804
Inductivaly Coupled Plasma 3208
Man- Auxially viewed inductively
ganese. coupled plasma-atomic
amission spectrometry sion
{AVICP-AES). 422
Atomic Absorption; Direct ... | .. 3118
Atornic Absorption; Fumace 31138 3113 B-04
Inductivaly Coupled Flasma | ... " 3120 B
Odor ....... | Threshold Cdor Test ............ 2150 B
Silver ...... Axially viewed inductively 200.5,
coupled plasma-atemic Ravi-
amission spectrometry sion
(AVICP-AES).
Atorric Absorption; Direct ... 3111 B
Atornic Absorption; Fumnace 3113 B 3113 B-04
Inductively Coupled Plasma 3120 B
Sulfata .... | lon Chromatography ............ - 4110 B
Gravimetric with ignition of | .ol 4500-50.72C 45003042 G567
residue.
Gravimetric with drying of | .. 4500-50C472D 4500-80, -2 D-87
residue.
Turbidimetric mathad . 2 516-07 4500-804—2 E 4500-50,4 2 E-97
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Inductively Couplad Plasma 31208
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