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per day, for the purposes of making
turbidity measurements to determine
compliance with §141.13. If the State
determines that a reduced sampling
frequency in a non-community will not
pose a rigk to public health, it can re-
duce the required sampling frequency.
The option of reducing the turbidity
frequency shall be permitted only in
those public water systems that prac-
tice disinfection and which maintain
an active residual disinfectant in the
distribution system, and in those cases
where the State has indicated in writ-
ing that no unreasonable risk to health
existed under the circumstances of this
option. Turbidity measurements shall
he made as directed in § 141.74¢a)(1).

(b) If the result of a turbidity anal-
ysis indicates that the maximum al-
lowable limit has been exceeded, the
sampling and measurement shall be
confirmed by resampling as soon as
practicable and preferably within one
hour. If the repeat sample confirms
that the maximum allowable limit has
been exceeded, the supplier of water
shall report to the State within 48
hours. The repeat sample shall be the
sample used for the purpose of calcu-
lating the monthly average. If the
monthly average of the daily samples
exceeds the maximum allowable limit,
or if the average of two samples taken
on consecutive days exceeds 5 TU, the
supplier of water shall report to the
State and notify the public as directed
in §141.31 and subpart Q.

(¢) Sampling for non-community
water systems shall begin within two
years after the effective date of this
part.

(d) The requirements of this §141.22
shall apply only to public water sys-
tems which use water obtained in
whole or in part from surface sources.

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

[40 FR 59570, Dec, 24, 1975, as amended at 45
FR 57344, Aug. 27, 1980; 47 FR 8998, Mar. 3,
1982; 47 FR 10998, Mar. 12, 1982; 54 FR 27527,
June 29, 1989; 59 FR 62466, Dec, 5, 1994; 65 FR
26022, May 4, 2000]
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§141.23 Inorganic chemical sampling
and analytical requirements.

Community water systems 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
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) Monitoring 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 at the same sampling
point unlesg conditions make another
sampling point more representative of
each source or treatment plant.

{2) Surface water systems shall take
a minimum 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 a
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-
rezentative of each source or treatment
plant.

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 point
to the distribution system during peri-
ods of normal operating conditions
(i.e., when water is representative of all
sources being used).
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(4) The State may reduce the total
number of samples which must be ana-
lyzed by allowing the 1use of
compositing. Composite samples from
a maximum of five samples are al-
lowed, provided that the detection

§141.23

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-

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-
posgite sample is greater than or equal

DETECTION LIMTS FOR INORGANIC CONTAMINANTS

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:

Contaminant MCL (mgd) Methodology Beteetion limit
{maf)
Antimony 0008 Atomic Absorption; Fumace 0.003
Atomic Absarption; Platform 0.0008%
IGPMass Spectometty e, | 0L0004
Hydride-Alomic Absorption 0001
AEBNIG srcemasnaass 00i0e Afomic ADSOrpHon: EUMRGS wosirnan s nslamisim 0.001
Atomic Absorption; Platform—=Stabilized Temperature 0.00057
Atomic Absorption; Gaseous Hydride ..o | 00004
IGP-Mass SPectrometly .. 0.00148
Asbeslos 7MFLT Transmission Electron Microscopy 001 MFL
Barnum 2 Atomic Absorption; furnace technigue 0.002
Atomic Abgorption; direct aspiration ..o, | 001
Inductively Goupled Plasma ... | 0,002 (0.001)
Beryllium 0004 Atomic Absorption; Fumace 0.0002
Atomic Absarption; Platform 0000025
Inductively Coupled Plasmas2 0.0003
IGP-Mass Spectrometry 00003
Cadmium 0005 Atomic Absorption; furnace technigue 0.0001
Inductively Coupled PIASME ..o, | 02004
GO s s 04 Atomic Absorption; furnace technique ... | 00004
Inductively Coupled Plasma 0.007 (0.001)
Cyanide 02 Distillation, Spectrophotometric? 0.02
. Distillation, Automated, Spectrophotometic® ..., | 0005
Digtillation, Amenable, Spectrophotornetric? ... | 002
Distillation, Selective Electrode®4 0.05
UV, Distillation, Spectrophotometric? 0.0005
Micro Distillation, Flow Injection, Spectrophotometric 2 0.0006
ieieeiee | Ligand Exchange with Amperometry® e, | 0.0005
e rcury 0002 Wanual Cold Vapor Technigue 0.0002
Automated Cold Vapor Technigue .o, | 0.0002
[ |l . ALOMICIADSOIPHOMFLIMAEE i imasar s | 0,007
Atomic Absarption; Platform 0.00065
Inductively Coupled Flasma= 0.005
IGRAags: Soectomet oo msnamnsemnmna s asnan sy 100000
Mitrate 10 (as N) Manual Cadmium Reduction 0.01
Automated Hydrazine Reduction 0.01
Automated Cadmium Reduction ..., | 0005
foh SElestiveElScH e wovemrmve s vomameras s | 1
lon Chromatography 0.01
Capillary lon Electrophoresis 0076
Mitrte TiiEe M) s« | Spsctiophidiomelich s sem s nsemnmna s masnama sy [ 1000
Automated Cadmium Reduction ..., | 0005
Manual Cadmium Reduction 0.04
0N Chromatography ..o, | 0L004
Capillary lon Electrophoresis 0.103
Selenium 005 Atomic Absorption; furnace 0.002
Atomic Absarption; gaseous hydride 0.002
Thallium 0002 ... | Atomic Abgorption; FUMACE ... e | 00001
Atomic Absorption; Platfomm ... | DL000TE
IGP-Mass Spectrometry 0.0003

IWFL = million fibers per liter =10 wm.

2Using a 2X preconcentration step as noted in Method 2007 Lower MDLs may be achieved when using a 4X
preconcentration

38creening method for total eyanides

4 Measures "free" cyanides when distillation, digestion, or ligand exchange is omitted

5Lower MDLs are reported using stabilized temperature graphite furnace atomic absorption
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SThe value for arsenic is effective January 23, 20086 Unit then, the MCL is 0.05 mgiL

7 The MDL reported for EPA method 200.9 {Atomic Absorption; Platform—Stablized Temperature) was delemmined using a 2x
concentration step during sample digestion. The MDL detemmined for samples analyzed using direct analyses (Le., no sample di-
gestion) will be higher. Using multiple depositions, EFA 200 9 is capable of obtaining MOL of 0.0001 mg/L

2 Using selective ion monitaring, EPA WMethod 200 .8 {(ICP-MS) is capable of obtaining a MDL of 00001 mg/L

9heasures total cyanides when UV-digestor is used, and "tree" cyanides when UV-digestor is bypassed

(ii) If the population served hy the
system is >3,300 personsg, then
compogsiting 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 duplicates of the original sam-
ple taken from each sampling point
used in the compogite 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 compogite sam-
ple, provided the holding time of the
sample is not exceeded.

(5 The frequency of monitoring for
asbestos shall be in accordance with
paragraph (b) of this section: the fre-
quency of monitoring for antimony, ar-
senic, barium, beryllium, cadmium,
chromium, cyanide, fluoride, mercury,
nickel, gselenium and thallium shall be
in accordance with paragraph (¢) 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.

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

(1} Each community and non-tran-
sient, non-community water system is
required to monitor for ashestos 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 helieves it iz not
vulnerable to either asbestos contami-
nation in its source water or due to
corrosion of ashestos-cement pipe, or
hoth, it may apply to the State for a
waiver of the monitoring requirement
in paragraph (b)(1) of this section. If

the State grants the waiver, the sys-
tem is not required to monitor.

(3) The State may grant a waiver
bhased on a congideration 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.

(4y A waiver remaing 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 gection.

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

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

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

(8) A system which exceeds the max-
imum contaminant levels as deter-
mined in §141.23(1) of this section shall
monitor quarterly beginning in the
next quarter after the violation oc-
curred.

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

(10) If monitoring data collected after
January 1, 1990 are generally con-
sigtent 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
compliance period heginning January
1, 1993.

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

(1} Groundwater 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 gshall 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 demongtrate that all previous an-
alytical results were less than the max-
imum contaminant level. Systems that
use a new water source are not eligible
for a waiver until three rounds of mon-
itoring from the new source have heen
completed.

(6) In determining the appropriate re-
duced monitoring frequency, the State
shall congider:

(i) Reported concentrations from all
previous monitoring;

§141.23

(ii) The degree of variation 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.

(6) A decision by the State to grant a
waiver shall be made in writing and
shall set forth the bagis 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
bhagis 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 bhe-
come available.

(7} Systems which exceed the max-
imum contaminant levels as calculated
in §141.23(1) of this section shall mon-
itor guarterly heginning in the next
quarter after the violation occurred.

(8) The State may decrease the quar-
terly monitoring reguirement to the
frequencies specified in paragraphs
€)1y and (¢)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 quarterly
samples.

9y All new systems or systems that
use a new source of water that hegin
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.

(dy All public water systems {(commu-
nity; non-transgient, non-community;
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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-transient,
non-community water systems served
by groundwater systems shall monitor
annually beginning January 1, 1893;
syvstems served by surface water shall
monitor guarterly heginning January
1, 1993.

(2 For community and non-tran-
sient, non-community water systems,
the repeat monitoring frequency for
groundwater systems shall be guar-
terly for at least one year following
any one sample in which the con-
centration ig =50 percent of the MCL.
The State may allow a groundwater
system to reduce the sampling fre-
guency to annually after four consecu-
tive quarterly samples are reliably and
congistently less than the MCL.

(3y For community and non-tran-
slent, non-community water systems,
the State may allow a surface water
system to reduce the sampling fre-
gquency to annually if all analytical re-
sults from four consecutive quarters
are <h0 percent of the MCL. A surface
water system shall return to quarterly
monitoring if any one sample is =50
percent of the MCL.

(4y Each transient non-community
water system shall monitor annually
heginning January 1, 1993.

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

(e) 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 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
<b0 percent of the MCL shall monitor
at the frequency specified by the State.

40 CFR Ch. | (7-1-16 Edition)

(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 >50 percent
of the MCL. The State may allow a sys-
tem to reduce the sampling frequency
to annually after determining the sys-
tem is reliably and congistently less
than the MCL.

(4) Systems which are monitoring an-
nually shall take each subsequent sam-
ple during the quarter{s) which pre-
viously resulted in the highest analyt-
ical result.

(f) Confirmation samples:

(1) Where the results of sampling for
antimony, arsenic, asbestos, barium,
beryllium, cadmium, chromium, cya-
nide, fluoride, mercury, nickel, sele-
nium or thallium 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-
gquirement must immediately notify
persons served by the public water sys-
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.

(3y If a State-required 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-
FOFs.

(gy The State may require more fre-
gquent monitoring than specified in
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paragraphs (b), (¢), (d) and (e) of this
section or may require confirmation
samples for positive and negative re-
sults at its discretion.

(hy Systems may apply to the State
to conduct more fregquent monitoring
than the minimum monitoring fre-
guencies specified in this section.

(i) Compliance with §141.11 or
§141.62(b) (as appropriate) shall be de-
termined based on the analytical re-
sult(s) obtained at each sampling
point.

(1) For systemg which are conducting
monitoring at a frequency greater than
annual, compliance with the maximum
contaminant levels for antimony, ar-
senic, ashestos, 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 sambple 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-
her of samples, compliance {average
concentration) will be based on the
total number of samples collected.

(2) For systems which are monitoring
annually, or less frequently, the sys-
tem is out of compliance with the max-
imum contaminant Ilevels for anti-
mony, arsenic, ashestos, barium, beryl-
lium, cadmium, chromium, c¢yanide,
fluoride, mercury, nickel, selenium or
thallium 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

§141.23

he based on the annual average of the
initial MCL exceedance and any State-
required confirmation samples. If a
system fails to collect the required
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 based on one sam-
ple if the levels of these contaminants
are below the MCLsg. 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 (f3(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.

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

(k) Inorganic analysis:

(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
with digestion or directly without di-
gestion, and other analytical test pro-
cedures are contained in Technical
Notes on Drinking Waoter Methods, EPA-
600/R-94-173, October 1994. This docu-
ment is available from the National
Service Center for Environmental Pub-
lications (NSCEP), P.O. Box 42419, Cin-
cinnati, OH 45242-0419 or  hitp:/
WL epa.govmscep/.
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Contaminant

Methodalogy 12

EPA

ASTM 2

Si4 (18th, 18th
ed)

SM 4 (20th ed )

S Orling 22

Other

-

[=23

_Antimony

_Arsenic 14

Asbestos

_Alkalinity ...

Barium ...

_ Beryllium

Cadmium

Titimetric .. .

Electromelric liralion

Inductively Coupled
Plasma ({ICP}—Mass
Spectromelry.

Hydride-Atomic Absorp-
fion.

Atomic Absorption; Plat-
form.

Atomic Absorption; Fur-
nace.

ICP-Mass Specirometry

Atomic Absorplion; Plat-
form.

Atomic Absorption; Fur-
nace.

Hydride Atomic Absorp-
tion.

Transmission Electron
Microscopy .

Transmission Electron
Microscopy .

Inductively Coupled
Plasma.

ICP-Mass Specirometry

Atomic Absorption; Di-
rect.

Alomic Absorption; Fur-
nace.

Inductively Coupled
Plasma.

ICP-Mass Speclrometry

Atomic Absorption; Plat-
form.

Atomic Absorption; Fur-
nace.

Inductively Coupled
Plasma.

ICP-Mass Speclrometry

Alomic Absorption; Plat-
form.

20082

200.92

20082
20092

100.1°
100.210
ST S -

200.82

2O05F2: wessenen

20082
200.92

200.72

20082
20092

D1067-92, 02 B ... ..

D3697-92, 02.

D2872-97, 03 C ...

D1872-97, 03B ........

D3645-97, 03B ...

2320B ...

3113B ...

3113B ...

3114B ...

3120B ...

311D .
3113B ...

3120B ...

3113B ...

2320B ...

3120B ...

3120B ...

2320 B-97.
-1030-85 5.

3113 B-89.

3113 B-89.

3114 B-87.

3120 B-89.

3111 D-98.

3113 B-89.

3120 B-99.

3113 B-89.

T AR AR
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8 Calcium ...

9. Chromium ................

10. Copper ...

11. Conductivity ...

12 Cyanide .

Alomic Absorption; Fur-
nace.
EDTA fitrimetric ...

Alomic Absorption; Di-
rect Aspiration.

Inductively Coupled
Plasma.

lon Chromatography ...

Inductively Coupled
Plasma.

ICP-Mass Specirometry

Atomic Absorption; Plat-
form.

Atlomic Absorplion; Fur-
nace.

Atomic Absorption; Fur-
nace.

Atomic Absorption; Di-
rect Aspiration.

Inductively Coupled
Plasma.

ICP-Mass spectrometry

Atomic Absorption; Plat-
form.

Conductance ...

Manual Distillation fol-
lowed by
Speciropholometric,
Amenable.
Speciro-photometric
Manual.
Speciro-photometric
Semi-automated.
Seleclive Electrode

UV, Distillation,
Spectrophotometric.

Micro Distillation, Flow
Injection,
Spectrophotometric.

Ligand Exchange and
Amperometry 21

2O0ERE comouen

T

20082
200.92

200,72 ...

20082
20092

33548

D511-93,03 A ... .

D5611-93, 03B ...

D6819-03.

D1688-95, 02 C ...

D1688-95, 02 A ...

D1125-95 (Reapproved
1999) A

D2036-98 A ...

D2036-98B ...

D2036-98 A ...

D6888-04 ...

3113B ...

3500-Ca D ..

3M11B ...

3120B ...

3120B ...

3113B ...

3113B ...

3M11B ...

3120B ...

2510 B e

4500-CN- C

4500-CN- G

4500-CN- E

4500-CN- F

3500-CaB ..

3120B ...

3120B ...

3120B ...

2510 B v

4500-CN- C.

4500-CN- G

4500-CN- E

4500-CN- F

3113 B-89.

3500-Ca B—
97.

3111 B-89.

3120 B-89.

3120 B-89.

3113 B-89.

3113 B-89.

3111 B-89.

3120 B-89.

2510 B-97.

4500-CN-—
G-89.

4500-CN-
E-99.

4500-CN-

F-99.

1-3300-855

Kelada—01 17

QUIKChem
10-204—
00-1-X18

OlA-1877,
DW 20

Aoue By uo|oelold [PIUSWIUOIIAU]
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Sh# {18th, 19th

Contaminant Methodalogy 12 EPA ASTM 2 ed) Shi4 (20th ed) Sk Onling 22 Cther
T8 B oo lon Chromatography ... | 300.08 D4327-97, 03 ... |4110B . |4110B ... | H10B-00.
300.11°
Manual Distill.; Color. 4500-F— B, 4500-F— B, 4500-F- B,
SPADNS. D. D. D-97.
Manual Electrode ... D1179-93, 89 B ......... | 4500-F— C .| 4500-F— C .. | 4500-F~ G-
HE.
Automated Electrode ... weereeeneeeeeenenens | e | i | OBO—OWE T
Automated Alizarin ... 4500-F— £ ... | 4500-F— E ... | 4500-F~ B~ | 128-71wW!!
ik
Capillary lon Electro- DE508, Rev.
phoresis. il
14 Lead ... | Atlomic Absorption; Fur- D3558-96, 03D ... |3113B ... 3113 B89,
nace.
ICP-Mass spectrometry | 200.82
Atomic Absorption; Plat- | 200,92
form.
Differential Pulse Anodic Method
Stripping Vollamelny. 100118
15 Magnesium .| Atomic Absorption .| ... |DbI1-83, 03B .. |3MAB | ... |3111B99
ICP o |20072 . |3120B ... |3120B ... | 3120B-99.
Complexalion Titrimetric | ... . D511-93, 03 A ... . | 3500-MgE _ | 3500-MgB .. | 3500-Mg B—
Methods. 9E.
lon Chromatography ... | ... | D6919-03
16. Mercury .............. Manual, Cold Vapor ... [ 24512 ... | D3223-97,02 ... |3112B ... 3112 B89,
Automated, Cold Vapor | 2456.27
ICP-Mass Spectrometry | 200.82
17. Nickel ............... | Inductively Coupled L1010 o 31208 .......| 31208 ...... | 3120 B-99.
Plasma.
ICP-Mass Speciromelry | 20082
Alomic Absorption; Plal- | 20092
form.
Alomic Absorplion; Di- 3111B 3111 B-99.
rect.
Atomic Absorption; Fur- 31138 ... 3113 B-89.
nace.
18. Nitrate .................. | lon Chromatography ... | 300.05 D4327-97, 03 ...........|H10B .......|4110B ...... | HM10B-00 ... | B-1011®
300119
Automated Cadmium 35328 | D38BEF-90A . [4500-NO:— F [ 4500-NOs— F | 4500-NO;—
Reduction. F-00
lon Seleclive Electrode . 4500~ 4500-NC;— 4500-N0; 6017
D. D. D—-00.

T AR AR
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19 Nitite ..

20. Ortho-phosphate

24 pH

22. Selenium ...

23. Silica ...

Manual Cadmium Re-
duetion.

Capillary lon Electro-
phoresis.

lon Chromatography ...

Automated Cadmium
Reduction.

Manual Cadmium Re-
duction.

Specirophotometric ...

Capillary lon Eleciro-
phoresis.

Colorimetric, Automaled,
Ascorbic Acid.

Colorimstric, ascorbic
acid, single reagent.

Colorimetric
Phosphomolybdate;
Automated-segmented
flow; Automaled Dis-
crele.

lon Chromatography ...

Capillary lon Electro-
phoresis.

Electrometric ...

Hydride-Atomic Absorp-
tion.
ICP-Mass Speclromelry
Alomic Absorption; Plat-
form.
Atomic Absorption; Fur-
nace.
Colorimetric, Molybdate
Blue.
Automated-seg-
mented Flow.

Colorimetric ...
Molybdosilicate ...

300.08,
300.1 18

35328 ..

36516 ...

30008,

300.1 18,

150.1, 15021

200.82
20092

D3867-90B ...

D6508-00.

D4327-97, 03 ...
D38B67T-90 A ...

D3867-90B .............

D6508-00

DE158BBA e

D4327-97, 03 ...

D6508-00

D1293-95, 99 ...

D3859-98, 03 A ...

D3859-98, 03B ...

D859-94, 00.

4500-NG;~ E
4110B ...
4500-NG3;~ F
4500-NC;~ E

4500-NG,- B

4500-P F ...

4500-P E ...

H10B ...

4500-H +
B.
3114B ...

3113B ...

4500-81 D ...

4500-NCs;~ E

4110B ...

4500-NCs;~ F

4500-NO;~ E

4500-NC, - B

4500-P F

4500-P E

4110B ... ..

4500-H+
B

4500-SI; C

4500-N0;~
E-00

4110 B-00 ...

4500-NO;~
F-00

4500-NO;~
E—00

4500-NO,;~
B—00

4110 B-00

4500-H +
B-00.
3114 B-87.

3113 B-89.

4500-8iC; G-
97.

B-1011#2

-1601-85°%
1-2601-905
1-2598-855

I-1700-855

1-2700-85%
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Contaminant Methodalogy 12 EPA ASTM S (;g‘g‘- TN | am4(e0tied) | SM Orline22 Other
Heleropoly blue ... 4500-Si E ... [ 4500-Si0, D | 4500-8i0, D—
97.
Automated for Molyb- 4500-Si F ... [ 4500-8i0; E | 4500-8i0, E-
datereaclive Silica. 97.
Inductively Coupled 20072 .o 3120B ... |3120B ... | 3120B-99.
Plasma.
24 Sodium | Inductively Coupled 20072
Plasma.
Alomic Absorplion; Di- 3 i R[] = iEe— 3111 B-99.
rect Aspiration.
lon Chromatography ...... D6819-03.
25 Temperature . Thermometric . . 2550 . 2550 2550-00.
26 Thallium ... ICP-Mass Speclromelry 2008
Alomic Absorption; Plal- | 200 92
form.

The procedures shall be done in accordance with the documents listed below. The incomoration by reference of the following documents listed in footnotes 1-11, 18-20, and 22-23
was approved by the Director of the Federal Register in accordance with 5 U.S.C. 552{a) and 1 CFR part 51. Copiss of the documents may be obtained from the sources listed below
Information regarding obtaining these documents can be obtained from the Safe Drinking Water Hotline at 800-426—4791. Documenis may be inspected at EPA's Drinking Water Docket,
EPA West 1301 Constitution Avenue, NW., Room 3334, Washington, DC 20460 (Telephone: 202—586-2426); or at the National Archives and Records Administration {NARA). Farinfor-
mation an the availability of this material at NAHA sall 202— 741-6030, or go to: Kt ww. archives. gow)‘ederal register’code  of federal reguiationsdbr_locations iiml

1"Wethods for Chemical Analysis of Water and Wasles ! EPAIGOOI:L?QIOEO March 1983 Available at NTIS, PB84—128677

2"Methods for the Determination of Metals in Environmental SamplesfSupp\emem 1" EPABOO/R—94/111, I\/Iay 1994, Available at NTIS, PB95-125472

SAnnual Book of ASTM Standards, ASTM Intemational, 100 Barr Harbor Drive, West Conshohocken, PA 19428, hip#www asimorg ; Annual Book of ASTM Standards 1994 Vals
11.01 and 11.02; Annual Book of ASTM Standards 1886, Vols. 11.01 and 11.02; Annual Book of ASTM Standards 1999, Vols. 11.01 and 11.02; Annual Book of ASTM Standards 2003,
Yols. 11.01 and 11.02

4 Standard Methods for the Examination of Water and Wastewater, American Public Health Association, 800 | Street NW. Washington, DC 20001-3710; Standard Methods for the Ex-
amination of Water and Wastewater, 18th edition (1992); Standard Methods for the Examination of Water and Wastewater, 19th edition (1995); Standard Methods for the Examination of
Water and Wastewater, 20th edition (1998) The following methods from this edifion cannot be used: 3111 B, 3111 D, 3113 B, and 3114 B

5.8 Geological Survey, Federal Center, Box 25286, Denver, GO 80225-0425; Methods for Analysis by the US. Geological Sunvey Mational Water Quality Laboratory—Detemination
of Inorganic and Organic Constituents in Water and Fluvial Sediment, Open File Report 93-125, 1993; Technigues of Water Resources Investigation of the U5, Geological Survey, Book
5, Chapter A—1, 3rd edition, 1989,

8"Methods for the Detemmination of Inorganic Substances in Environmental Samples," EPABOIR-93/100, August 1993, Available as Technical Report PE94-120821 at National Tech-
nical Information Service (NTIS), 5301 Shawnee Road, Alexandria, VA 22312 hiipfwww.niis. gov.

“The procedurse shall be done in accordance with the Technical Bulletin 801 "Standard Method of Test for Mitrate in Drnking Water" July 1834, PN 221890-001, Analytical Tech-
nology, Inc. Copies may be obtained from ATI Orion, 529 Main Street, Boston, MA 02129

ehlethod B—1011. "Waters Test Method for Detemnination of Nitrte/Nitrate in Water Using Single Column lon Chromatography," August, 1987 Copies may be oblained from Waters
Carporation, Technical Services Division, 34 Maple Street, Milford, MA 01757, Telephone: 508/482-23963, Fax: 508/482—4056

hlethod 1001, "Analytical Method For Determination of Ashestos Fibers in Water,' EPA/SDD/4-83/043, EPA, September 1983, Available at NTIS, PB83—-260471.

10pethod 100.2, "Determination of Asbestos Structure Over 10-um In Length In Drinking Water," EPABSOO/R-94/134, June 1994, Available at NTIS, PB94-201302.

Mindustrial Method No 129-71W, "Fluoride in Water and Wastewater," December 1972, and Method No. 380-75WE, "Fluoride in Water and Wastewater" February 1976, Technicon
Indusirial Systems. Copies may be oblained from Bran & Luebbe, 1025 Busch Parkway, Buffalo Grove, IL 60089

12 Untiltered, no digestion or hydrolysis

12 Because MDLs reported in ERPA Methods 200.7 and 200.9 were determined using a 2x preconcentration step during sample digestion, MDLs determined when samples are analyzed
by direct analysis {ie, no sample digestion) will be higher. For direct analysis of cadmium and arsenic by Method 200.7, and arsenic by Method 3120 B, sample preconcentration using
preumatic nebulization may be required lo achieve lower deteclion limits. Preconcentration may also be required for direct analysis of antimony, lead, and thallium by Method 2009; anti-
mony and lead by Method 3113 B, and lead by Method D3559-900, unless multiple in-flumace deposifions are made

141f ultrasonic nebulization 15 used in the detemination of arsenic by Method 200.8, the arsenic must be in the pentavalent state to provide uniform signal response. For direct analysis
aof %?F?nic witg] Method 200.8 using ultrasonic nebulization, samples and standards must contain 1 mg/L of sodium hypochlorite

eserve
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18 The deschption for Method Mumber 1001 for lead is available from Palintest, LTD, 21 Kenton Lands Road, P.O. Box 18395, Edanger, KY 41018, Cr from the Hach Company, P.O.
Box 389, Loveland, CO 80534

17 The description for the Kelada-01 Method, "Kelada Automated Test Methods for Total Cyanice, Acid Dissociable Cyanide, And Thiocyanate " Revision 1.2, August 2001, EPA # 821—
B-01-009 for cyanide is available from the Mational Technical Information Service (NTIS), PB 2001108275, 5285 Port Royal Road, Springfield, VA 22161, The toll free telephone num-
ber is 800-553-6847 Note: A 450-W UV lamp may be used in this method instead of the 550-W lamp specified if it provides performance within the guality contral (QC) acceptance
criteria of the method in a given instrument. Similary, modified flow cell configurations and flow conditions may be used in the method, provided that the QC acceptance criteria are met.

12 The desciiption for the QuikChem Method 10-204-00—1-X, "Digestion and distillation of total cyanide in diinking and wastewaters using MICRO DIST and determination of cyanide
by flow injection analysis" Revision 2 1, November 30, 2000, for cyanide is available from Lachat Instruments, 6645 W. Mill Rd., Milwaukes, W 53218 Telephone: 414-356-4200

12 "Methods for the Determination of Crganic and Inorganic Gompounds in Drinking Water" Vol 1, EPA 815-R-00-014, August 2000. Avallable as Technical Report PB2000—108981
al National Technical Information Service (NTIS), 5301 Shawnee Road, Alexandria, WA 22312, httpAwww ntis gov.

20pethod OIA-1677, DW "Available Cyanide by Flow Injection, Ligand Exchange, and Amperometry," January 2004, EPA-821-R-04-001, Available from ALPKEM, A Division of Ol
Analytical, P.O. Box 8010, Callege Station, TX 77842-8010

215ulfide levels below those detected using lead acelate paper may produce positive method inferferences. Test samples using a more sensitive sulfide method to determine if a sul-
fide interference is present, and treat samples accordingly

22 Standard Methods Online, American Public Health Association, 800 | Street NW . Washington, DC 20001, available al httpAwww standardmethods.org. The year in which each meth-
od was approved by the Standard Methods Committee is designated by the last two digits in the method number. The methods listed are the only online versions that may be used
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§141.23

(2) Sample collection for antimony,
arsenic, asbestos, barium, beryllium,
cadmium, chromium, cyanide, fluoride,
mercury, nickel, nitrate, nitrite, =sele-
nium, and thallium under this section
shall be conducted using the sample
preservation, container, and maximum
holding time procedures specified in
the table below:

Contaminant Presernative 1 Ia?ﬁgr’g Time?
Antimony ... |HNO® ... |PorG . & months
Argenic ... | Cone HNOs to PorG .. g months

pH =2,
Agbestos ... [4°C ... |PorG. 48 hours4
Barium HNO?2 PorG & months
Beryllium HHNOE PorG & months
Gadmium ... [ HNO® ... |PorG . 8 months
Chromium HNGS oo v | ProbGEs & months
Cyanide 4.°C, NaOH PorG 14 days
Fluorde Nong ... |PorG. 1 month
Mercuny HNO2 . | PorG .. 20 days
Mickel HNO?2 PorG & months
Mitrate 4.9C PorG 48 hours &
Mitrate-Nitrite & | H2SC4 ... | PorG . 28 days
NI s cvpssnn || B Chmoams | PORGES 48 hours
Selenium HNG? PorG & months
Thallium HNO3 PorG & months

1 For cyanide determinations samples must be adjusted with
sodium hydroxide to pH 12 at the time off collection. When
chilling is indicated the sample must be shipped and stored at
4 °C orless. Acidification of nitrate or metals samples may be
with a concentrated acid or a dilute (50% by volume) solution
of the applicable concentrated acid. Acidification of samples
for metals analysis is encouraged and allowed at the labora-
tory rather than at the time of sampling provided the shipping
ime_and other instructions in Seclion 8.3 of EPA Methods
200.7 or 200.8 or 200.9 are followed

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

2|n all cases samples should be analyzed as soon after col-
lection as poszible. Follow additional {if any) information on
preservation, containers or holding times that is specified in
method.

4nstructions for containers, preservaton procedures and
haolding times as specified in Method 1002 must be adhered
to for all compliance analyses including those conducted with
Method 100 1

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

S Nitrate-Nitrite refers to a measurement of total nitrate

(3) Analysis under this section shall
only be conducted by laboratories that
have heen 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, asbestog, barium,
beryllium, 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. | (7-1-16 Edition)

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

Contaminant Acceplance limit

Antimaony +30 at =0 006 mg/i
Arsenic +30 at =0 003 mg/L
Asbesios 2 standard deviations based
on study statistics
Barium +15% at 20,15 mg/
Beryllium +15% at =0.001 mg/
Cadmium +20% at =0.002 mg/
Chromium +15% at =0.01 mg/H
Cyanide +25% at =0.1 mgA
Fluonde ..o | £10% 8t 21 to 10 mgA
Mercuny | 230% at 20,0005 mgA
Mickel o | £15% 8t 20,01 mgH
Mitrate +10% at =0.4 mgA
Mitrite +15% at =0.4 mgA
Selenium +20% at 20.01 mg/H
Thallium +30% at =0 002 mg/

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

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

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

(3) For non-community water sys-
tems, whether supplied by surface or
ground sources, ahalyvses for nitrate
shall be completed by Decembher 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 pursuant 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 State 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 heen 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 provigions of paragraphs (m)
and (n) of this section notwithstanding,
compliance with the maximum con-
taminant level for nitrate ghall be de-
termined on the bhagis of the mean of
two analyses. When a level exceeding
the maximum contaminant level for
nitrate is found, a second analygis shall
bhe 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-
stituted at the discretion of the State.

(q) [Reserved]

(56 FR 3579, Jan, 30, 1991]

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

§141.24 Organic chemicals, sampling
and analytical requirements.

(a)-(d) [Reserved]

(e) Analyses 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 eqguivalent 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
accordance with 5 U.8.C. 552{a) and 1
CFR part 5l. Copies may be inspected
at EPA’s Drinking Water Docket, 1301
Constitution Avenue, NW., EPA West,
Room 3334, Washington, 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 o0 to: hitp://
www.archives.gov/federal  register/
code_of federal regulotions/
tbr locations.himl. Method B5H08A and
515.1 are in Methods for the Determina-
tion of Organic Compounds in Drinking
Water, EPA/600/4-88-039, December 1988,
Reviged, July 1991. Methods 547, 550 and
Bh0.1 are in Methods for the Determina-
tion of Organic Compounds in Drinking
Water—Supplement I, EPA/MBI0-4-90-020,
July 1990. Methods 548.1, 549.1, 5562.1 and
bbb are in Methods for the Delerminction
of Organic Compounds in  Drinking
Water—Supplement II, EPA/G00/R-92-129,
August 1992. Methods 502.2, 504.1, 505,
506, 507, K08, 508.1, h15.2, 524.2 525.2, §31.1,
551.1 and 552.2 are in Methods for the De-
termination of Organic Ceompounds in
Drinking Water—Supplement III, EPA/
600/R-95-131, August 1995. Method 1613
is titled “Tetra-through Octa-
Chlorinated Dioxing and Furans by Iso-
tope-Dilution HRGC/HRMS,” EPA/MB21-
B-84-005, October 1894. These docu-
ments are available from the National
Technical Information Service, NTIS
PB1-231480, PBY91-146027, PBR9I2-207703,
PB95-261616 and PBY:-104774, TU.S. De-
partment of Commerce, 5285 Port
Royal Road, Springfield, Virginia 22161.
The toll free number is: 800-553-6847.
Method 66561 shall be followed in ac-
cordance with Stendaerd Methods for the
Eraminaition of Water aend Wastewater,
18th edition (1992), 19th edition (1995},
or 20th edition (1998), American Public
Health Association (APHA), any of
these three editions may be used.
Method 6610 shall he followed in ac-
cordance with Stendard Methods for the
Eramination of Water and Wastewater,
(18th Edition Supplement) ¢1994), or
with the 19th edition (1995) or 20th edi-
tion (1998) of Sicndard Methods for the
Eramination of Water and Wastewater;
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