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§141.170
Subpart P—Enhanced Filiration
and Disinfection—Systems

Serving 10,000 or More Peo-
ple

SOoUuRCE: 63 FR 69516, Dec. 18, 1998, unless
otherwise noted.

§141.170 General requirements.

(a) The requirements of this subpart
P congtitute national primary drinking
water regulations. These regulations
establish requirements for filtration
and disinfection that are in addition to
criteria under which filtration and dis-
infection are required under subpart H
of this part. The requirements of this
subpart are applicable to subpart H
systems sgerving at least 10,000 people,
beginning January 1, 2002 unless other-
wise gpecified in thisg subpart. The reg-
ulations in this subpart establish or ex-
tend treatment technigue requirements
in lieu of maximum contaminant levels
for the following contaminants: Giardia
lamblia, viruses, heterotrophic plate
count bacteria, Legionella,
Cryptosporidium, and turbidity. Each
subpart H system serving at least 10,000
people must provide treatment of its
source water that complies with these
treatment technigue requirements and
are in addition to those identified in
§141.70. The treatment technique re-
quirements consist of installing and
properly operating water. treatment
processes which reliably achieve:

{1) At leagt 99 percent (2-log) removal
of Cryptosporidium between a point
where the raw water is not subject to
recontamination by surface water run-
off and a point downstream hefore or at
the first customer for filtered systems,
or Cryptesporidium control under the
watershed control plan for unfiltered
systems.

(2) Compiliance with the profiling and
benchmark requirements under the
provisions of §141.172.

(b) A public water system subject to
the requirements of this subpart is con-
sidered to be in compliance with the re-
guirements of paragraph (a) of this sec-
tion if:

(1) It meets the requirements for
avoiding filtration in §§141.71 and
141.171 and the disinfection require-
ments in §§141.72 and 141.172; or
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(2) It meets the applicable filtration
requirements in either §141.78 or
§141.173 and the disinfection require-
ments in §§141.72 and 141.172.

{c) Systems are not permitted to
begin congtruction of uncovered fin-
ished water storage facilities heginning
February 16, 1999,

(@) Subpart H systems that did not
conduct optional meonitoring under
§141.172 hecanse they served fewer than
10,000 persons when such monitoring
was required, but serve more than
10,000 perscns prior to January 1, 2006
musgt comply with §§141.170, 141.171,
141,173, 141174, and 141.175. These sys-
tems must also consult with the State
to establish a disinfection benchmark.
A system that decides to make a sig-
nificant change to its disinfection
practice, as described in § 141.172(c)(1)(i}
through (iv) must consult with the
State prior to making such change.

[63 FR 69518, Dec, 16, 1998, ag amended at 66
FR 3779, Jan. 18, 2001; 67 FR 1835, Jan. 14,
2002; 69 FR 38856, June 29, 2004]
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§141.172 Disinfection profiling and
benchmarking,

(a) Determination of systems required to
profile. A public water system subject
to the requirements of this subpart
must determine its TTHM annual aver-
age using the procedure in paragraph
{a)(1) of this section and its HAAS an-
nual average using the procedure in
paragraph (a)(2) of this section. The an-
nual average is the arithmetic average
of the quarterly averages of four con-
secutive guarters of monitoring.

(1) The TTHM annunal average must
be the annual average during the same
period as is used for the HAAS annual
average.

(i) Those systems that collected data
under the provisions of subpart M (In-
formation Collection Rule) must use
the results of the samples collected
during the last four gquarters of re-
quired monitoring under §141.142.

(ii) Those systems that use ‘“‘grand-
fathered” HAAD occurrence data that
meet, the provisions of paragraph
(a)(2)(1i) of this section must uge TTHM
data collected at the same time under
the provigions of §§141.12 and 141.30.

(iii) Those systems that use HAAD oc-
currence data that meet the provisions
of paragraph (a)(2)(1if)(A) of this sec-
tion must use TTHM data collected at
the same time under the provisions of
§§141.12 and 141.30,

(2) The HAAD annual average must be
the annual average during the same pe-
riod as is used for the TTHM annual
average.

(1) Those systems that collected data
under the provisions of subpart M (In-
formation Collection Rule) must use
the results of the samples collected
during the last four quarters of re-
quired monitoring under §141.142.

(ii) Those systems that have ¢ol-
lected four guarters of HAAS ocour-
rence data that meets the routine mon-
itoring sample number and location re-
quirements for TTHM in §§141.12 and

§141.172

141.30 and handiing and analytical
method requirements of §141.142(b)(1)
may use those data to determine
whether the requirements of this sec-
tion apply.

(iii) Those systems that have not col-
lected four quarters of HAASL coccuar-
rence data that meets the provigions of
either paragraph (a)(2)(i) or (ii) of this
section by March 16, 1999 must either:

(A) Conduct monitoring for HAAS
that meets the routine monitoring
sample number and location require-
ments for TTHM in §§141.12 and 141.30
and handling and analytical method re-
quirements of §141.142(b)(1) to deter-
mine the HAAS annual average and
whether the requirements of paragraph
(b) of this section apply. This moni-
toring must be completed so that the
applicability determination can bhe
made no later than March 31, 2000, or

(B) Comply with all other provisions
of this section as if the HAAH moni-
toring had been conducted and the re-
sults required compliance with para-
graph (b) of this section. ’

(3) The system may request that the
State approve a more representative
annual data set than the data set de-
termined under paragraph (a)1) or @)
of this section for the purpose of deter-
mining applicability of the require-
ments of this section.

(4) The State may require that a sys-
tem use a more representative annual
data set than the data set determined
under paragraph (a)(1) or{2) of this sec-
tion for the purpose of determining ap-
plicability of the requirements of this
section. B

(5) The systern must submit data to
the State on the schedule in para-
graphs (a)(6)(i) through (v) of this sec-
tion.

{i) Those systems that collected
TTHM and HAAS data under the provi-
sions of subpart M (Information Collec-
tion Rule), as required by paragraphs
(a)y13(1) and (a)2)(i) of this section,
must submit the results of the samples
collected during the last 12 months of
required monitoring under §141.142 not
later than December 31, 1999.

(ii) Those syatems that have col-
lected four consecutive quarters of
HAAD occurrence data that meets the
routine monitoring sample nurmber and
location for TTHM in §§141.12 and 141.30
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and handling and analytical method re-
guirements of §141.142(b)(1), as allowed
by paragraphs (a)1)(ii} and (a)(2)(ii) of
this section, must submit those data to
the State not later than April 16, 1899.
Until the State has approved the data,
the system must conduct monitoring
for HAAD using the monitoring require-
ments specified under paragraph
(a)(2)(iii) of this section.

(iii) Those systems that conduct
monitoring for HAAS using the moni-
toring requirements specified by para-
graphs (a)(1)(iii) and (a)}2)(iii)(A) of
this section, must submit TTHM and
HAAS data not later than March 31,
2000.

(iv) Thoss gystems that elect to com-
ply with all other provisions of this
section as if the HAAD monitoring had
been conducted and the results re-
quired compliance with this section, as
allowed under paragraphs (a)(2)(iii)(B)
of this section, must notify the State
in writing of their election not later
than December 31, 1999,

(v) If the system elects to request
that the State approve a more rep-
resentative annual data set than the
data set determined under paragraph
(a)2)i) of thig section, the system
must submit this request in writing
not later than December 31, 1999,

(6) Any system having either a TTHM
annual average >0.064 mg/L or an HAAS
annual average 20.048 mg/L during the
period identified in paragraphs (a)1l)
and (2) of this section must comply
with paragraph (b) of this section.

(b) Disinfection profiling. (1) Any sys-
tem that meets the criteria in para-
graph (a)(6) of this section must de-
velop a disinfection profile of its dis-
infection practice for a period of up to
three years.

(2) The system must monitor daily
for a period of 12 consecutive calendar
months to determine the total logs of
inactivation for each day of operation,
based on the CT98.9 values in Tables
1.1-1.6, 2.1, and 3.1 of §141.74(b), as ap-
propriate, through the entire treat-
ment plant. This system must begin
this monitoring not later than April 1,
2000. As a minimum, the system with a
single point of disinfectant application
prior to entrance to the distribution
system must conduct the monitoring
in paragraphs (b){(2){1) through (iv) of
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this section. A system with more than
one point of disinfectant application
must conduct the monitoring in para-
graphs (b)(2)(i) through {(iv) of this sec-
tion for each disinfection segment. The
systermn must monitor the parameters
necesgary to determine the total inac-
tivation ratio, using analytical meth-
ods in §141.74(a), as follows:

(i) The temperature of the disinfected
water must be measured once per day
at each residual disinfectant ocon-
centration sampling point during peak
hourly flow. ’

(ii) If the system uses chlorine, the
pH of the disinfected water must be
measured once per day at each chlorine
residual disinfectant oconcentration
gsampling point during peak hourly
flow.

(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 and prior to
each additional point of disinfection
must be measured each day during
peak hourly flow.

(3) In lien of the monitoring con-
ducted under the provisions of para-
graph (b)2) of thig section to develop
the disinfection profile, the system
may elect to meet the requirements of
paragraph (b)(3){1) of this section. In
addition to the monitoring conducted
under the provigions of paragraph (b)(2)
of this section to develop the disinfec-
tion profile, the system may elect to
meet the reguirements of paragraph
(b)(3)(ii) of this section.

(i) A PWS that has three years of ex-
isting operational data may submit
thoge data, a profile generated using
those data, and a request that the
State approve use of those data in lien
of monitoring under the provisions of
paragraph (b)(2) of this section not
later than March 31, 2000. The State
must determine whether these oper-
ational data are substantially equiva-
lent to data collected under the provi-
sions of paragraph (b)(2) of this section.
These data must alsc be representative
of Giardic lamblia inactivation through
the entire treatment plant and not just
of certain treatment segments. Until
the State approves this request, the
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system is required to conduct moni-
toring under the provisions of para-
graph {b)(2) of this section.

(ii) In addition to the disinfection
profile generated under paragraph
(b)(2) of this section, a PWS that has
existing operational data may use
those data to develop a disinfection
profile for additional years. Such sys-
tems rmay use these additional yearly
diginfection profiles to develop a
benchmark under the provisions of
paragraph (¢} of this section. The State
must determine whether these oper-
ational data are substantially equiva-
lent to data collected under the provi-
sions of paragraph (b)(2) of this section.
These data must also be representative
of inactivation through the entire
treatment plant and not just of certain
treatment segments.

(4) The system must calculate the
total inactivation ratio as follows:

(i) If the system uses only one point
of diginfectant application, the system
may determine the total inactivation
ratio for the diginfection segment
based on either of the methods in para-
graph (b)(H)E)(A) or (MH(AEXB) of this
section.

(A) Determine one inactivation ratio
(CTcalc/CTgs) before or at the first
customer during peak hourly flow,

(B} Determine successive CTcale/
CTyee values, representing sequential
inactivation ratios, between the point
of disinfectant application and a point
before or at the first customer during
peak hourly flow. Under this alter-
native, the system must calculate the
total inactivation ratio by determining
(CTcalc/CTeg) for each sequence and
then adding the (CTcalc/CTss) values
together to determine (X (CTeale/
CToy))-

(ii) If the system uses more than one
point of disinfectant application before
the first customer, the system must de-
termine the CT value of each disinfec-
tion segrnent immediately prior to the
next point of disinfectant application,
or for the final segment, before or at
the first customer, during peak hourly
flow. The (CTcalc/CTyes) value of each
segment and (E(CTealc/CTes)) must be
calculated using the method in para-
gra.ph (b)(4)(1) of this section.

(iii) The system must determine the
total logs of inactivation by multi-

§141.172

plying the value calculated in para-
graph (b4)(1) or (ii) of this section by
3.0.

(8) A system that uses either
chloramines or ozone for primary dis-
infection must also calculate the logs
of inactivation for viruses using a
method approved by the State.

{8) The system must retain disinfec-
tion profile data in graphic form, as a
spreadsheet, or in some other format
acceptable to the State for review as
part of sanitary surveys conducted by
the State.

(c) Disinfection benchmarking. (1) Any
system required to develop a disinfec-
tion profile under the provisions of
paragraphs (a) and (b) of this section
and that decides to make a significant
change to its diginfection practice
must consult with the State prior to
making such change. Significant
changes to disinfection practice are:

(i) Changes to the point of disinfec-
tion;

(ii) Changes to the disinfectant(s)
used in the treatment plant;

(iii) Changes to the disinfection proc-
ess; and

(iv) Any other modification identi-
fied by the State.

(2) Any system that is modifying its
disinfection practice must calculate its
disinfection benchmark using the pro-
cedure specified in paragraphs (c)(2)(1)
through (ii) of this section.

(i) For each year of profiling data
collected and calculated under para-
graph (b} of this sectiom, the system
must determine the lowest average
monthly Giagrdia lamblia inactivation in
each year of profiling data. The system
must determine the average Giardia
lamblie inactivation for each calendar
month for each year of profiling data
by dividing the sum of daily Giardia
lambliea of inactivation by the number
of values calculated for that month.

(ii) The disinfection benchmark is
the lowest monthly average value (for
gystems with one year of profiling
data) or average of lowest monthly av-
erage values (for systems with more
than one year of profiling data) of the
monthly logs of Giardia lamblia inac-
tivation in each year of profiling data.
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3) A system that uses either
chloramines or ozone for primary dis-
infection must also calculate the dis-
infection benchmark for viruses using
a method approved by the State.

{4) The system must submit informa-
ticn in paragraphs (c){4)(i) through (iii)
of this section to the State as part of
its consultation process.

(i) A description of the proposed
change;

(i) The disinfection profile for
Giardia lomblic {(and, if necessary, vi-
ruses) under paragraph (b) of this sec-
tion and benchmark as required by
paragraph (¢)(2) of this section; and

(iii) An analysis of how the proposed
change will affect the current levels of
disinfection. .

[63 PR 69516, Dec. 16, 1098, as amended at 66
FR 3779, Jan. 16, 2001]

§141.173 Filtration.

A public water system subject to the
requirements of this subpart that does
not meet all of the criteria in this sub-
part and subpart H of this part for
avoiding filtration must provide treat-
ment consisting of both disinfection, as
specified in §141.72(b), and filtration
treatment which complies with the re-
quirements of paragraph (a) or (b) of
this section or §141.73 (b) or {¢) by De-
cember 31, 2601.

(a) Conventional filtration freatment or
direct filtration. (1) For systems using
conventional filtration or direct filtra-
tion, the turbidity level of representa-
tive samples of a agystem’s filtered
water must be less than or equal to 0.3
NTU in at least 95 percent of the meas-
urements taken each month, measured
as specified in §141.74(a) and (¢).

(2) The turbidity level of representa-
tive samples of a systemn’s filtered
water must at no time exceed 1 NTU,
measured as specified in §141.74(a) and
(c).
(3) A system that uses lime softening
may acidify representative samples
prior to analysis using a protocol ap-
proved by the State.

(b) Filtration technologies other than
conventional filtration treatment, direct
filtration, slow sand filtration, or diaio-
maceous earth filtration. A public water
system may use a filtration technology
not listed in paragraph (a) of this sec-
tion or in §141.73(b) or (c) if it dem-
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onstrates to the State, using pilot
plant studies or other means, that the
alternative filtration technology, in
combination with disinfection treat-
ment that meets the requirements of
§141.72(b), consistently achieves 89.9
percent removal and/or inactivation of
Giardia lamblia cysts and 99.99 percent
removal and/or inactivation of viruses,
and 99 percent removal of
Cryptosporidium oocysts, and the State
approves the use of the filtration tech-
nology. For each approval, the State
will set turbidity performance require-
ments that the system must meet at
least 95 percent of the time and that
the system may not exceed at any time
at a level that congistently achieves
90.9 percent removal and/or inactiva-
tion of Giardin lamblia cysts, 99.99 per-
cent removal and/or inactivation of vi-
ruses, and 99 percent removal of
Cryptosporidium oocysts.

[63 FR 69516, Dec. 16, 1098, as amended at 65
FR 20313, Apr. 14, 2000; 66 FR 3779, Jan. 16,
2001]

§141.174 Filtration sampling require-
ments,

(a) Monitoring requirements for sys-
tema using filtration treatment. In ad-
dition to monitoring required by
§141.74, a public water system subject
to the requirements of this subpart
that provides conventional filtration
treatment or direct filtration must
conduct continuous monitering of tur-
bidity for each individunal filter using
an approved method in §i41.74(a) and
must calibrate turbidimeters using the
procedure specified by the manufac-
turer. Systems must record the results
of individual filter monitoring every 15
minutes.

(b) If there is a failure in the contin-
uoug turbidity monitoring eguipment,
the system must conduct grab sam-
pling every four hours in lieu of contin-
ucus monitoring, but for no more than
five working days following the failure
of the equipment.

§141.175 Reporting and recordkeeping
requirements.

In addition to the reporting and rec-
ordkeeping reguirsments in §141.75, a
public water system subject to the re-
guirements of this subpart that pro-
vides conventional filtration treatment
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or direct filtration must report month-
ly to the State the information speci-
fied in paragraphs (a) and (b) of this
section beginning Jahuary 1, 2002. In
addition %o the reporting and record-
keeping requirements in §141.75, a pub-
lic water system subject to the require-
ments of this subpart that provides fil-
tration approved under §141.173(b) must
report monthly tc the State the infor-
mation specified in paragraph {(a) of
this section beginning January 1, 2002.
The reporting in paragraph (a) of this
section is in lieu of the reporting speci-
fied in §141.76(b)(1).

(a) Turbidity measurements as re-
guired by §141.173 must be reported
within 10 days after the end of each
month the system serves water to the

public. Information that must be re--

ported includes:

(1) The total number of filtered water
turbidity measurements taken during
the month.

(2) The number and percentage of fil-
tered water turbidity measurements
taken during the month which are less
than or equal to the turbidity limits
apecified in §141.173(a) or (b).

{(3) The date and value of any tur-
bidity measurements taken during the
month which exceed 1 NTU for systems
using conventional {filtration treat-
ment or direct filtration, or which ex-
ceed the maximum level set by the
Btate under § 141.173(b).

(b) Systems must maintain the re-
sults of individual filter monitoring
taken under §141.174 for at least three
years. Systems must report that they
have conducted individual filter tur-
bidity monitoring under §141.174 within
10 daws after the end of each month the
system serves water to the public. Sys-
tems musgt report individual filter tur-
bidity measurement results taken
under §141.174 within 10 days after the
end of each month the system serves
water to the public only if measure-
ments demonstrate one or more of the
conditions in paragraphs (b)(1) through
(4) of this section. Systems that use
lime softening may apply to the State
for alternative exceedance levels for
the levels specified in paragraphs (b)(1)
through (4) of this section if they can
demonstrate that higher turbidity lev-
¢ls in individual filters are due to lime

§141.175

carryover only and not due to degraded
filter performance.

(1) For any individual filter that has
a meagured turbidity level of greater
than 1.0 NTU in two consecutive meas-
urements taken 16 minutes apart, the
system must report the filter number,
the turbidity measurement, and the
date(s) on which the exceedance ooc-
curred. In addition, the system must
either produce a filter profile for the
filter within 7 days of the exceedance
(if the system is not able to identify an
obvious reason for the abnormal filter
performance) and report that the pro-
file hag been produced or report the oh-
vious reason for the exceedance.

(2) For any individual filter that has
a measured turbidity level of greater
than 0.5 NTU in two consecutive meas-
urements taken 15 minutes apart at
the end of the first four hours of con-
tinuous filter operation after the filter
has been backwashed or otherwise
taken offline, the system must report
the filter number, the turbidity, and
the date(s) on which the exceedance oc-
curred. In addition, the system must
either produce a filter profile for the
filter within 7 days of the exceedance
(if the system is not able to identify an
obvious reason for the abnormal filter
performance) and report that the pro-
file has been preoduced or report the ob-
vious reason for the exceedance.

(3) For any individual filter that has
a meazured turbidity level of greater
than 1.0 NTU in two consecutive meas-
urements taken 15 minutes apart at
any time in each of three consecutive
months, the system must report the
filter number, the turbidity measure-
ment, and the date(s) on which the ex-
ceedance occurred. In addition, the sys-
tem must conduct a self-agsessment, of
the filter within 14 days of the exceed-
ance and report that the self-assess-
ment was conducted. The self asseas-
ment musgt consist of at least the fol-
lowing components: assessment of fil-
ter performance; development of a fil-
ter profile; identification and
prioritization of factors limiting filter
performance; assessment of the appli-
cability of corrections; and preparation
of a filter self-assessment report.

(4) For any individual filter that has
a meagured turbidity level of greater
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than 2.0 NTU in two consecutive meas-
urements taken 15 minutes apart atb
any time in each of two comsecutive
months, the system must repert the
filter number, the turbidity measure-
ment, and the date(s) on which the ex-
ceedance occurred. In addition, the sys-
tem must arrange for the conduct of a
comprehensive performance evaluation
by the State or a third party approved
by the State no later than 30 days fol-
lowing the exceedance and have the
evaluation completed and submitted to
the State no later than %0 days fol-
lowing the exceedance,

(c) Additional reporting requirements.
(1) If at any time the turbidity exceeds
1 NTU in representative samples of fil-
tered water in a system using conven-
tional filtration treatment or direct
filtration, the system must inform the
State ag soon as possible, but no later
than the end of the next business day.

(2) If at any time the turbidity in
representative samples of filtered
water exceeds the maximum level set
by the State under §141.173(b) for filtra-
tion technologies other than conven-
tional filtration treatment, direct fil-
tration, slow sand filtration, or diato-
maceous earth filtration, the system
must inform the State as soon as pos-
aible, hut no later than the end of the
next business day.

[63 PR 69516, Dec. 16, 1998, as amended at 66
FR 3779, Jan. 16, 2001]
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