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§141.13

§141.13 Maximum contaminant levels
for turbidity.

The maximurmn contaminant levels
for turbidity are applicable to both
community water systems and non-
community water systems using sur-
face water sources in whole or in part.
The maximum contaminant levels for
turbidity in drinking water, measured
at a representative entry point(s) to
the digtribution gystem, are:

EDITORIAL NOTE: At 54 FR 27527, June 29,
1989, §141.13 was amended by adding intro-
ductory text, effective December 31, 1980,
However, introductory text already exists.
The added text follows.

The requirements in this section
apply to unfiltered systems until De-
cember 30, 1891, unless the State has
determined prior to that date, in writ-
ing pursuant to §1412(b}7)(C)(iii), that
filtration is required. The requirements
in this gection apply to filtered sys-
tems until June 29, 1893, The require-
ments in this section apply to
unfiltered systems that the State has
determined, in writing pursuant to
§1412(h)Y(M{CHiii), must install filtra-
tion, until June 29, 1993, or until filtra-
tion is installed, whichever is later.

(a) One turbidity unit (TU), as deter-
mined by a monthly average pursuant
to §141.22, except that five or fewer tur-
bidity units may be allowed if the sup-
plier of water can demonstrate to the
State that the higher turbidity does
not do any of the following:

(1) Interfere with disinfection;

(2) Prevent maintenance of an effec-
tive disinfectant agent throughout the
distribution system; or

(3) Interfere with microbiclogical de-
terminations.

379



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

(b) Five turbidity units based on an
average for two consecutive days pur-
suanb to §141.22.

[40 FR 59570, Dec. 24, 1975]
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§141.22 Turbidity sampling and ana-
lytical requirements.

The requirements in this section
apply to unfiltered systems until De-
cember 30, 1991, unless the State has
determined prior to that date, in writ-
ing pursuant to section 1412(b){T)(iii),
that filtration is required. The require-
ments in this section apply to filtered
systems until June 29, 1993. The re-
quirements in this section apply to
unfiltered systems that the State has
determined, in writing pursuant to sec-
tion 1412(b)(T)(C)(1il), must install fil-
tration, until June 29, 1993, or until fil-
tration is installed, whichever is later.

(a) Samples shall he taken by sup-
pliers of water for both community and
non-community water systems at a
representative entry point(s)- to the
water distribution system at least once
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-cormmunity will not
pose a risk 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 maintaln
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. Turbkidity measurements shall
he made ag 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 & TU, the
supptier of water shall report to the
State and neotify the public as directed
in §141.31 and subpart Q.

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

(d) The requirements of this §141.22
shall apply only to public water siys-
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,
1882; 47 FR 10998, Mar, 12, 1982; 54 FR 27527,
June 28, 1989; 59 FR 62466, Dec. 5, 1994; 65 FR
26022, May 4, 2000]

387



AUTHENTIGATED /o
us, GWERNMENT/{‘
INFORMATION _J"

GPO,
7

§141.70

Subpart H—Filtration and
Disinfection

SOURCE: 54 FR 27527, June 28, 1989, unless
otherwise noted.

§141.70 General requirements.

(a) The requirements of this subpart
H constitute national primary drinking
water regulations. These regulations
establish criteria under which filtra-
tion is required as a treatment tech-
nique for public water systems supplied
by a surface water source and public
water systems supplied by a ground
water source under the direct influence
of surface water. In addition, these reg-
ulations establish treatment technigue
requirements in lieu of maximum con-
taminant levels for the following con-
taminants: Gigrdia laemblia,  viruses,
heterotrophic plate count bacteria,
Legionella, and turbidity. Hach public
water system with a surface water
source or 4 ground water source under
the direct influence of surface water
must provide treatment of that source
water that complies with these treat-
ment technique requirements. The
treatment technigue regunirements con-
gist of installing and properly oper-
ating water treatment processes which
reliably achieve:

(1) At least 99.9 percent (3-log) re-
moval and/or inactivation of Giardia
lamblia cysts between a point where the
raw water ig not subject to recontami-
nation by surface water runoff and a

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

point downstream before or at the first
customer; and

(2) At least 99.99 percent (4-log) re-
moval and/or inactivation of viruses
between a point where the raw water is
not subject to recontamination by sur-
face water runoff and a point down-
stream before or at the first customer.

{b) A public water system using a
surface water source or a ground water
source under the direct influence of
surface water is considered to be in
compliance with the requirements of
paragraph (a) of this section if:
eots the requirement

avoiding
diginfect;

(2) 1t meets the filtration require-
ments in §141.73 and the disinfection
requirements in §141.72(b).

(c) Each public water system using a
surface water source or a ground water
gsource under the direct influence of
surface water must be operated by
gqualified pergonnel who meet the re-
guirements specified by the State,

(d) Additional requirementis for sysiems
serving at least 10,000 people. In addition
to complying with requirements in this
subpart, systems serving at least 10,000
people must also comply with the re-
guirements in subpart P of this part.

(e) Additional reguirements for sysiems
serving fewer than 10,000 people. In addi-
tion to complying with requirements in
this subpart, systems serving fewer
than 10,000 psople must also comply
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with the requirements in subpart T of
this part.

(64 FR 27527, June 29, 1989, as amended at 63
FR 69516, Dec. 16, 1998; 67 FR 1836, Jan. 14,
2002]

$141.71 Criteria for avoiding filtra-
tion.

A public water system that uses ;
syrface water source must meet all g
te conditions of paragraphs (a) and ¢h)
of ¥his section, and is subject to pyfa-
gragh (¢) of this section, beginninggDe-
cemyer 30, 1991, unless the Statefhas
detefnined, in writing pursuagt to
§141209X(THC)(1i1), that filtrationgis re-
quired§ A public water systeyf that
uses a ground water source unfler the
direct ijfluence of surface wajer must
meet aly of the conditions jof para-
graphs (a} and (b) of this sectffon and is
subject togparagraph (c) of tifis section,
beginning B months after tjfe State de-
termines thgt it is under tjfe direct in-
fluence of s{rface water, fir December
30, 1991, whichever is latfr, unless the
State has detdpmined, ingariting pursu-
ant to § 1412(b){7TX(CHiii)that filtration
is required. If §he Stafp determines in
writing pursuanit to JB1412(bX}(7)(CH(Iil)
before December\ 30, #1981, that filtra-
tion is required, fhe ystem must have
installed filtratio} ggnd meet the cri-
teria for filtered ¥stems specified in
§§141.72(b) and 1418 by June 29, 1983.
Within 18 month¥ & the failure of a
system using surface water or a ground
water source ungler th{ direct influence
of surface wate)l to medt any one of the
requirements gt paragriphs (a) and (b)
of this sectigll or afterY\June 29, 1993,
whichever igf later, theysystem must
have insgtallfd filtration &nd meet the
criteria foyffiltered systeyns apecified
in §§141.72(F) and 141.73.

(a) Sourge water quality cogditions. (1)
The fecalfcoliform concentration must
be equalfio or less than 20/100 ¥nl, or the
total cgliform concentration §nust be
egual g or less than 100/100 (meas-
ured gB specified in §141.74 (a)Y1l) and
(2) agll (b)(1)), In representatbivi sam-
ples Jof the source water immedately
prigf to the first or only point o} dis-
infgfctant application in at least S0%per-
cejfit of the measurements made forghe
6 #previous months that the systgm
gerved water to the public on an ongp-

g basis. If a system measures boig

§141.71

ecal and total coliforms, the fecal cofi-
prm criterion, but not the total cqli-

m ¢riterion, in this paragraph mjhst
h&met,,

%) The turbidity level cannot exesd
5 MU (measured as specified in §J41.74
(a)(P and (b)(2)) in representativgf sam-
plesYof the source water immegiately
priorgto the first or only pointfof dis-
infectgnt application unless: i) the
State Yetermines that any sufh event
was calsed by circumstances jhat were
unusuaRand unpredictable; agfl (ii) as a

result of any such event, {fhere have
not heen§more than two evgnts in the
past 12 ¥nonths the sysfem served

water to (ge public, or mgfe than five
events in (e past 120 mofths the sys-
tem gservedy water to tlfe public, in
which the Warbidity levfl exceeded 5
NTU. Ar: “‘ev§nt’’ is a sejles of consecu-
tive days durtpg which gt leaat one tur-

bidity measurgment eagh day exceeds 5
NTU.
(b} Site-specif¥ congitions. (1)iy The

public water sysgem pnust meet the re-
quirements of §1§1.7¥a)(1) at least 11 of
the 12 previous m{n#hs that the system
served water to tHgfpublic, on an ongo-
ing basis, unless Jhe system fails to
meet the requiregi§nts during 2 of the
12 previons monfhd that the system
gerved water tgf th& public, and the
State determings thdk at least one of
these failuresf was Ypaused by cir-
cumstances thft were §nusual and un-
predictable.

(ii) The pyplic wate®R system must
meet the reguirements §f §141.72(2)(2)
at all times fhe system s&ves water to
the public.

(iii) Thejpublic water #stem must
meet the fFequirements of §141.72(a)(3)

at all timfs the system servgs water to
the publif unless the State §termines
that any such failure was faused by

circumgfances that were unmiual and
unpredjtable.

(iv) fhe public water systefn must
meet fhe requirements of §141§2(a)(4)
on ay ongoing basis unless the§State
detemines that failure to meet¥these
reqyirements was not caused by afjdefi-
ciejfey 1n treatment of the sdarce
wager,

) The public water system mRst
gaintain a watershed control progri

ich minimizes the potential for col-
famination by Giardia lamblia cysts an§y
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iruges in the source water. The Statg

ust determine whether the waterahgd
cqntrol program is adequate to mget
ths goal. The adequacy of a progghm
to §limit potential contaminationyf by
GiaYlia lamblic cysts and viruses jhust
be Bksed on: the comprehengivengks of
the Watershed review,; the effectigeness
of tl& system’s program to bnitor
and c&ntrol detrimental activigles oc-
currind in the watershed; andjthe ex-
tent tdg which the water sysfem has
maximized land ownership aypfl/or con-
trolled 18nd use within the gatershed.
At a migmum, the watershfd control
program rjust:

(i) CharRjcterize the wajfershed hy-
drology anddland ownershig

{ii) Ident¥y watershedfcharacteris-
tics and act¥ities whic ay have an
adverse effeck on source fwvater quality;
and

(iii) Monitorghe oce
ties which may have
on source wate

The public watd

onstrate througy
written agreementdf with landowners
within the waters§ed that it can con-
trol all human agkivities which may
have an adverse ifnpact on the micro-
biological gualityf offthe source water.
The public wate} syfpem must submit
an annual repgtt to} the State that
identifies any gpecial§concerns about
the watershed jind how} they are being
handled; descyfbes activgties in the wa-
tershed that fpffect watdr quality; and
projects whay adverse ac§vities are ex-
pected to ogcur in the f§fure and de-

ence of activi-

gh adverse effect
pualitl,

sykterm must dem-

pwnership and/or

scribes hoy the public Water system
expects tofaddress them. Yor systems
nging a gypund water sourcg under the

direct influence of surfaceYwater, an
approvedfwellhead protectiol program
developgh under section 1428 of the Safe
Drinking Water Act may be usgd, if the

State fleems it appropriate, § meet
these Jequirements.
(3) Fhe public water system must be

subjgbt tio an annual on-zite inspgction
to ghsess the watershed control pro-
gragh and disinfection treatment §roc-
essf Either the State or a partygap-
prfved by the State must conduct§he
o)-site inspection. The inapection myst
 conducted by competent individufls
ch as sanitary and civil engineerg,
Banitarians, or technicians who ha

‘

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

txperience and knowledge about the
dperation and maintenance of a pubjic
wyter system, and who have a soynd

Rlerstanding of public health pfin-
cipes and waterborne diseases. §f re-
porik of the on-site inspection sujhima-

rizing all findings must be prgpared
eve year. The on-gite inspgection
must §ndicate to the State’s gltisfac-
tion tRat the watershed contffol pro-
gram aRd disinfection treat t proc-
ess are fdequately designed #Fnd main-
tained. TQe on-site inspectigh must in-
clude:

(1) A refew of the effeftiveness of
the wateralfd control progfam;

(ii) A reviw of the pigsical condi-
tion of the s@uree intakgfand how well
it is protected

(iii) A revieW of the Pystem’s equip-
ment maintendgce prgeram to ensure
there is low pr&{babilty for failure of
the disinfection fgocgks;

(iv) An ingpecti pf the disinfection
equipment for phy%ial deterioration;

(v) A review of oferating procedures;

(vi) A review off Qata records to en-
sure that all regiirfl tests are being
conducted and pecor§ed and disinfec-
tion is effectivelfy pracgiced; and '

(vil) Identifigation & any improve-
ments which gre needey in the equip-
ment, systenyf maintendlgce and oper-
ation, or datgf collection.

(4) The pulic water sysfpm must not
have bheen gentified as afgource of a
waterborngf diseage outbredz, or if it
has heen gp identified, the sygtem must
have beey modified sufficienfy to pre-
vent angfher such occurrencefas deter-
mined o the State.

(5) The public water systelg must
comp with the maximum cdgtami-
nant gevel (MCL) for total colifojms in
§141.43 at least 11 months of the 1§ pre-
viogk months that the system sdved
wajer to the public, on an ongling
bafis, unlese the State determines tRat
fafflure to meet this requirement wls
ght caused by a deficiency in trea

ent of the source water.

(6) The public water system must
comply with the reguirements for
trihalomethanes in §§141.12 and 141.30
until December 381, 2001. After Decem-
ber 31, 2001, the system must comply

with the reqguirements for total
trihalomethanes, haloacetic  acids
(five), bromate, chlorite, chlorine_,
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chloramines, and chlorine dioxide in
gubpart L of this part.

(c) Treatment technigque violations.
gystem that (i) fails to meet any#ne

quired,
§1412(b)(THN
stall filtrath

[54 FR 27527, June 29, 1989, as amended at 63
FR 69516, Dec. 16, 1998; 66 FR 3776, Jan. 16,
2001; 68 FR 38856, Juns 29, 2004]

§141.72 Disinfection.

A public water system that uses a
surface water source and does not pro-
vide filtration treatment must provide
the disinfection treatment specified in
paragraph (a) of this section beginning
December 30, 1991, unless the State de-
termines that filtration is required in
writing pursuant to §1412 (b)(T)(C)(iii).
A public water system that uses a
ground water source under the direct
influence of surface water and does not
provide filtration treatment must pro-
vide diginfection treatment specified in
paragraph (a) of this section beginning
December 30, 1891, or 18 months after
the Btate determines that the ground
water source is under the influence of
surface water, whichever is later, un-
less the State has determined that fil-
tration is required in writing pursuant
to §1412(b}THCXiii). If the State has
determined that filtration is required,
the system must comply with any in-
terim disinfection requirements the
State deems necessary before filtration
i installed. A system that uses a sur-
face water source that provides filtra-
tion treatment must provide the dis-
infection. treatment specified in para-

§141.72

graph (b} of this section beginnng June
29, 1993, or beginning when filtration is
installed, whichever is later. A system
that uses a ground water source under
the direct influence of surface water
and provides filtration treatment must
provide disinfection treatment as spec-
ified in paragraph (b) of this section by
June 29, 1893, or beginning when filtra-
tion is installed, whicheéver is later.
Failure to meet any requirement of
this section after the applicable date
specified in this introductory para-
graph is a treatment technigue viola-
tion.

{a) Disinfection reguirements for public
water systems that do not provide filtra-
tion. Each public water system that
does not provide filtration treatment
must provide diginfection treatment ag
follows:

(I) The disinfection treatment must
be sufficient to ensure at least 99.9 per-
cent (3-leg) inactivation of Giardia
lamblic cysts and 99.99 percent (4-log)
inactivation of viruses, every day the
system serves water to the public, ex-
cept any one day each month. Each day
a system serves water to the public,
the public water system must calculate
the CT wvalue(s) from the system’s
treatment parameters, uging the proce-
dure specified in §141,74(b)(3), and de-
termine whether this value(s) is suffi-
cient to achieve the specified inactiva-
tion rates for Giardia lamblia cysts and
viruses. If a syatem uses a disinfectant
other than chlorine, the system may
demonstrate to the State, through the
use of a State-approved protocol for on-
site disinfection challenge studies or
other information satisfactory to the
State, that OTss values other than
those specified in tables 2.1 and 3.1 in
§141.74(b)(3) or other operational pa-
rameters are adeguate to demonstrate
that the system is achieving minirhum
inactivation rates required by para-
graph (a)(1) of this section.

(2) The disinfection system must
have either (i) redundant components,
including an auxiliary power supply
with automatic start-up and alarm to
ensure that disinfectant application isg
maintained continuously while water
is being delivered to the distribution
system, or (ii) automatic shut-off of de-
livery of water to the distribution sys-
tem whenever there is less than 0.2 mg/
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1 of residual diginfectant concentration
in the water. If the State determines
that auntomatic shut-off would cause
unreasonable rigk to health or inter-
fere with fire protectiom, the system
must comply with paragraph (a)(2)(i) of
this section.

(3) The residual disinfectant con-
centration in the water entering the
distribution system, measured as speci-
fied in §i41.74 {(a)2) and (b)(b), cannct
be less than 0.2 mg/l for more than 4
hours.

(4)(1) The residual disinfectant con-
centration in the distribution system,
measured as total chlorine, combined
chlorine, or chlorine dioxide, as speci-
fied in §141.74 (a){2) and (b)(6), cannot
be undetectable in more than b percent
of the samples each month, for any two
congecutive months that the system
serves water to the public. Water in the
distribution system with a
heterotrophic bacteria concentration
less than or egual to 500/ml, measured
ag heterotrophic plate count (HPC) as
specified in §141.74(a)(1), is deemed to

have a detectable disinfectant residual o

for purposes of determining compliance
with this requirement. Thus, the value
YV’ in the following formula cannot
exceed b percent in one month, for any
two consecutive montha,

_c+d+e
atb

x100

whera:

a=number of instances where the residual
diginfectant concentration is measured;

b=number of instances where the residsal
diginfectant concentration is not measured
but heterotrophic bacteria plate count
{HPC) is measured;

c=number of instances where the residual
disinfectant concentration is measured but
not detected and no HPC is measured;

d=number of instances where the residual
disinfectant concentration is measured but
not detected and where the HPC is »500/ml;
and

e=number of instances where the residual
disinfectant concentration is not measured
and HPC is >500/ml.

(ii) If the State determines, based on
site-gpecific 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 §141.74(a)(1) and that the sys-

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

tem is providing adequate disinfection
in the distribution system, the require-
ments of paragraph (a)4){) of this ssc-
tion do not apply to that system.

(b) Disinfection requirements for public
water systems which provide filtration.
Each public water system that provides
filtration treatment must provide dis-
infection treatment as fellows.

(1> The disinfection treatment must
be sufficient to ensure that the total
treatment processes of that system
achieve at least 99.9 percent (3-log) in-
activation and/or removal of Giardic
lamblia cysts and at least 99.99 percent
(4-log) inactivation and/or removal of
viruses, as determined by the State.

(2y The residual disinfectant con-
centration in the water entering the
distribution system, measured as speci-
fied in §141.74 (a)(2) and (c)(2), cannot
be less than 0.2 mg/l for more than 4
hours.

(3)(@) The residual disinfectant con-
centration in the distribution system,
meagured as total chlorine, combined
chlorine, or chlorine dioxide, as speci-
fied in §141.74 (a)(2) and (c)(3), cannot
be undetectable in more than 5 percent
of the samples each month, for any two
congecutive months that the sgystem
serves water to the public, Water in the
distribution gystem with a
heterotrophic bacteria concentration
less than or equal to 500/ml, measured
as heterotrophic plate count (HPC) as
specified in §141.74(a)(1), is deemed to
have a detectable dizinfectant residual
for purposes of determining compliance
with-this requirement. Thus, the value
“¥” in the following formula cannot
exoeed b percent in one month, for any
two consecutive months.

V= ctd+e %100
a+b
where:

a=number of instances where the residual
diginfectant concentration is measured,

b=number of instances where the residual
disinfectant comcentration is not measured
but heterotrophic bacteria plate count
(HP(C) is measured;

c=number of instances where the residual
‘disinfectant concentration is measured but
not detected and no HPC is measured;

d=number of instances where no residual dis-
infectant concentration is detected and
where the HPC is >500/ml; and
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e=number of instances where the residual
disinfectant concentration is not measured
and HPC is »500/ml.

{i) If the State determines, base

do not apply.

[64 FR 27527, June 29, 1989, as amended at 69
FIt 38855, June 20, 2004]

§$141.73 Filtration.

A public water system that uses a
surface water source or a ground water
source under the direct influence of
surface water, and does not meet all of
the criteria in §141.71 {(a) and (b) for
avoiding filtration, must provide treat-
ment congisting of both disinfection, as
specified in §141.72(b), and filtration
treatment which complies with the re-
quirements of paragraph {a), (b), (©),
(d), or () of this section by June 29,
1993, or within 18 months of the failure
to meet any ane of the criteria for
avoiding filtration in §141.71 (a) and
(b}, whichever is later. Failure to meet
any requirement of this section after
the date specified in this introductory
paragraph is a treatment technigue
viclation,

(a) Conventional filtration treatment or
direct filtration. (1) For systems using
conventional filtration or direct filtra-
tion, the turbidity level of representa-
tive samples of a system’s f{filtered
water must be less than or equal to 0.5
NTTU in at least 95 percent of the meas-
urements taken each month, measured
as specified in §141.74 (a)(1) and (c)(1),
except that if the State determines
that the system is capable of achieving
at least 99.9 percent removal and/or in-
activation of Giardia lamblic cysts at
some turbidity level higher than 0.5
NTU in at least 95 percent of the meas-
urements taken each month, the State
may substitute this higher turbidity
limit for that system. However, in no
case may the State approve a turbidity
limit that allows more than 1 NTU in
more than 5 percent of the samples

§141.73

taken each month, measured as speci-

-fied in §141.74 (a){(1) and (e)(1).

(2) The turbidity level of representa-
tive samples of & system’s filtered
water must at no time exceed 5 NTU,
measured as specified in §141.74 (a)(1)
and {c)(1).

(3) Beginning January 1, 2002, sys-
tems serving at least 10,000 people must
meet the turbidity requirements in
§141.173(a).

(4) Beginning January 1, 2005, sys-
tems serving fewer than 10,000 people
mugt meet the turbidity requirements
in §§141.550 through 141.553.

(b) Slow sand filtration. (1) For sys-
tems using slow sand filtration, the
turbidity level of representative sam-
ples of a system’s filtered water must
be less than or equal to 1 NTU in at
least 95 percent of the measurements
taken each month, measured as speci-
fied in §141.74 (&)1} and (c){l), except
that if the State determines there is no
gignificant interference with disinfec-
tion at a higher turbidity level, the
State may substitute this higher tur-
bidity limit for that system.

(2) The turbidity level of representa-
tive samples of a system’s [filtered
water must at no time exceed 5 NTU,
measured ag specified in §141.74 (a)(1)
and (c)(1).

(c) Digtomaceous earth filtration. (1)
For systems using diatomaceous earth
filtration, the turbidity level of rep-
resentative samples of a system’s fil-
tered water must be less than or equal
to 1 NTU in at least 95 percent of the
measurements taken each meonth,
measured as gpecified in §141.74 (a)1)
and (eX(1).

(2) The turbidity level of representa-
tive samples of a system’s filtered
water must at no time exceed 5 NTU,
meagsured as specified in §141.74 (a)(1)
and (c)(1).

(d) Other filtration technologies. A pub-
lic water gystem may use a fiitration
technology not listed in paragraphs (a)
through (¢) of this section if it dem-
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 09.9
percent removal and/or inactivation of
Giardia lamblia cysts and 99.89 percent
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removal and/or inactivation of viruses.
For a system that makes this dem-
onstration, the requirements of para-
graph (b) of this section apply. Begin-
ning January 1, 2002, systems serving
ab least 10,000 people must meet the re-
quirements for other filtration tech-
nologies in §141.173(b). Beginning Janu-
ary 14, 2005, systems serving fewer than
10,000 people must meet the reguire-
mentes for other filtration technologies
in §141.550 through 141.553.

[64 FR 27527, Juns 208, 1989, as amended at 63
FR 69516, Dec. 16, 1998; 66 FR 3776, Jan. 16,

2001; 67 FR 1836, Jan. 14, 2003; 69 FR 33855,

June 29, 2004]

§141.74 Anaslytical and monitoring re-
quirements.

(a) Analytical reguirements. Only the
analytical method(s) specified in this
paragraph, or otherwise approved by
HPA, 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. 552(a) and 1
CFR part 51. Copies of the methods
published in Standard Methods for the
Eramination of Water and Wastewater
may be obtained from the American
Public Health Association et al.,, 1015
Fifteenth Street, NW., Washington, DC
20005; copies of the Minimal Medium
ONPG-MUG Method as set forth in the
article ““National Field Evaluation of a
Defined Substrate Method for the Si-
multaneous Enumeration of Total Coli-
forms and Esherichia coli from Drinking
Water: Comparison with the Standard
Multiple Tube Fermentation Method”
(BEdberg et al.), Applied and Environ-

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

mental Microbiclogy, Volume 54, pp.
1595-1601, June 1988 (as amended under
Erratum, Applied and Environmental
Microbiclogy, 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 Qzone
in Water by the Indigo Method’” (Bader
and Hoigne), may be obtained {rom
Ozone Science & Engineering,
Pergamon Press Ltd., Fairview Park,
Elmasford, New York 10523. Copies may
be inspected at the U.S. Environmental
Protection Agency, Room EBI15, 401 M
3t., SW., Washington, DC 20460 or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at
NARA, call 202-741-8030, or go to: htip:/
wisie,archives.gov/federal  register/

code of federal regulations/

ibr_ locations.himl.

{1) Public water systems must con-
duct analysis of pH and temperature in
accordance with one of the methods
listed at §141.23(k)(1). Public water sys-
tems must 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
gubpart C of thig part and by using ana-
lytical test procedurss contained in
Technical Notes on Drinking Water Meth-
ods, RPA-B00/R-94-173, October 18594.
This document is available from the
National Service Center for Environ-
mental Publications (NSCEP), P.Q. Box

42419, Cincinnati, OH 452420419 or
hitp:/www.epa.govinscep/.
Organism Methodology Citation 1
Total Colifarm? ... Total Coliform Fer- | 8221 A, B, C
mentation Tech-
nique345,
Total Coliform 9222 A, B, C
Membrane Filter
Technique®.
ONPG-MUG Test?” | 9223
Fecal Coliforms 2 ... | Facal Coliform 9221 E
Procedure 8.
Fecal Coliform Fil- | 9222 D
ter Procedura.
Heterctrophic bac- | Pour Plate Method | 8215 8
terin 2.
SimPlate 11.
Turbidity 12 .. ........... Nephalometric 2130 B
Method.
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QOrganism Methodology Citation 1
Nephelometric 180.12
Method.
Great Lakes In- Method 210
struments.
Hach FilterTrak ... [ 1013312

The procedures shall be done in accordance with the docu-
ments listed below. The incorporation by reference of the fol-
lowing documents listed in footnetes 1, 8, 7 and 9-12 was ap-
proved by tha Director of the Federal Register in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51. Copies_of the docu-
ments may be obtained from the sources listed below. Infor-
mation regarding obtaining these documents can be obtained
from the Safe Drinking Water Hotline at 800-426-4791. Doc-
uments may be inspacted at EPA’s Drinking Water Docket,
1301 Constitution Avenue, NW., EPA West, Room B102,
Washington DC 20480 (Telephone: 202-566—24286}); or at the
National Archives and Records Administraton (NARA). For in-
farmation on the availability of this material at NARA, call
202-741-6030, or o to: hlm//wwwarcmves gov/
foderal _register/code _of federal _regulations/
ibr_focations.htmi.

1 Fxcept where noted, ail methods refer to Standarm Math-
ogs for the Examination of Water and Waslswatar, 18th edi-
ticn (1992}, 18th edition {1995}, or 20th adition {1998}, Amer-
ican Public Health Assaciation, 1015 Fifteenth Street, NW,,
Washington, DC 20005. The cited methocs published in any
of these three editions may be used. In addition, the following
online versions may also be used: 2130 B-01, 9215 B-00,
9221 A, 8, G, E-99, 8222 A, B, G, D-97, and 8223 B-487.
Stendard Mathods Online  are available at  htipy/
www.standardmethods.org. Tha year in which each mathod
was approved by the Standard Methods Commities is des-
ignated by the last two digits in the method numbsr. The
methods listed are the only Online versions that may be used.

2The time from sample collection 1o iniliation of analysis
may not exceed 8 hours. Systems must hold samples below
10 deg. C during transit.

3|l actose broth, s commercially available, may be used in
ligu of lauryl trypiose broth, if the system conducts at least 25
parallel tests between this medium and lauryl tryptese broth
using the water normally tested, and this comparison dem-
onstrates that the false-positive rate and false-negative rate
for total coliform, using lactese broth, is less than 10 percant.

4Madia should cover inverted tubes at least one-half to two-
thirds after the sampie is acded.

SNo requirement exists io run the completed phase on 10
percent of all total coliform-positive confirmed tubes.

SMI agar also may be used. Preparation and use of MI
agar is set forth in the article, “New medium for the simulta-
necus detection of total colitorm and Escherichia coii in water”

Srenner, K.P., et. al., 1993, Appl. Environ. Micrebiol.
59:3534-3544. Also available from the Office of Water Re-
source Cenhtar g%C—-MOOT), 1200 Pennsylvania Avenue, NW.,
Washington DC 20460, EPA/G00/1-99/225. Verification of
colonies is not required.

7Tha ONPG-MUG Test is also known as the Autoanalysis
Colilert Systam.

8A-1 broth may be held up to 7 days in & lightly closed
screw cap tube at 4 °C.

§141.74

9 "Methods for the Datermination of Inorganic Substances in
Environmenta! Samples”, EPA/600/R-93/100, August 1983.
Available at NTIS, PBS4-121811.

19GL Methed 2, “Turhidity,” Novemaer 2, 1982, Great
Lakes Instruments, Ing., 8855 Narth 5&th Street, Milwaukee,
Wi 53223,

1A description of the SimPlate method, "IDEXX SimPlate
TM HPC Test Method for Heterotrophs in Water " November
2000, can be obtained from IDEXX Laboratories, Inc., 1
IDEX)( Drive, Wastbrook, ME 04082, telephone (BOD) a21-

‘2A description of the Hach FilterTrak Msthod 10133, “De-
termination of Turbidity by Laser Nephelometry,” January
2000, Revision 2.0, can be obtained from; Hach P.C.
§$4389, Loveland, CO 805356-0389, Ielephone SDO—ET—

‘-’étyrene diviny! benzene beads (e.g., AMCO-AEPA-1 or
aguivalent) and stabilized formazin (e.f%, Hach $tabICaITM ar
equivalent) are acceptable substitutes 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, regidual disinfectant con-
centrations for free chlorine and com-
bined chlorine alsoe 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
D99-003, “Free Chlorine Species (HOCL—
and OC1-) by Test Strip,” Revision 3.0,
November 21, 2003, available from In-
dustrial Test Systems, Inc., 1875
Langston St., Rock Hill, SC 29730. Free
and total chlorine residuals may be
measured continuously by adapting a
gpecified chlorine residual method for
usge with a continuous monitoring in-
strument provided the chemistry, accu-
racy, 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
water system that uses a surface water
source and dees not provide filtration
treatment must begin monitoring, as
specified in this paragraph (b}, begin-
ning December 31, 1980, unless the
State has determined that filtration is
required in writing pursuant to
§1412(b)(THC)(iii), in which case the
State may specify alternmative moni-
toring requirements, 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 must begin moni-
toring as specified in this paragraph (b)
beginning December 31, 18%0, or 6
months after the State determines that
the ground water source is under the
direct influernce of surface water,
whichever is later, unless the State has
determined that filtration is required
in writing pursuant to
§1412(bXY(THCH(iii), in which case the
State may specify alternative moni-
toring requirements, ag appropriate,
until filtration is in place.

(1) Fecal coliform or total coliform
dengity measurements as required by
§141.71(a)(1) must he 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:

System siza (parsens served) S:'g-gle‘sl
=500 1
501 to 3, 2
3,301 to 10,00 a
10,001 to 25,001 4
>25,000 5

1Muyst ba taken on separate days.

Also, one fecal or total coliform den-
gity measurement must be made every
day the system serves water to 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 t0 the public. A public water sys-
tem may substitute continuous tur-
bidity monitoring for grab sample
monitoring if it validates the contin-
uous measurement for accuracy om a
regular hagis using a protocol approved
by the State.

(8) The total inactivation ratio for
each day that the system is in oper-
ation musgt 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 residugl diginfectant
concentration sampling point.

(ii) If the gystem uses chlorine, the
pH of the disinfected water must be
measured at least once per day at each
chlorine regidual disinfectant con-
centration sampling peint.

(iii) The disinfectant contact time(s)
(**'T"’) must he 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 flow.

(v) If a system uses a disinfectant
other than chlorine, the system may
demonstrate to the State, through the
use of a State-approved protocol for on-
gite diginfection 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 operatiomal 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 (CToo5) FOR 99.9 PER-
CENT  INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 0.5 °C OR
LoweR

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

TABLE 1.3—CT VALUES {CT 990} FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CvsTs BY FREE CHLORINE AT 10.0 °C1—
Continued

pH

Free pH
resid-

<60 | 85 | 70 | 75 | 80 | 85 | 9.0

137 | 163 | 185| 237 277 329 390
141 168 | 200 | 238 | 286, 342 407
145 | 172| 205 | 246 | 2085 354 422
148 [ 176 210 | 253 304 1 365 437
152 | 180 | 215| 259 | 313 | 376 451
155 | 184 221 | 266 321 | 387 464
157 | 189 | 226 | 273 329 | 2397 477
162 | 183 231 | 279 | 338 | 407 489
85| 197 | 236 | 286 346 | 417 500
168 | 201 | 242 | 297 353 | 426 511
72| 206| 247 | 298| 361 | 435 522
175 | 208 | 252 | 304 368 | 444 533
178 | 213| 257 | 310 375| 452 543
181 | 217 281 | 316 382 | 460 552

1These CT values achieve greater than a 88.58 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determined by {inear interpolation. If no interpolation is used,
use '!‘he CTose value at the lower temparature and at tha high-
er pH,

TABLE 1.2—CT VALUES (CT 505} FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CysT1s BY FREE CHLORINE AT 5.0 °C1

Fres pH

resai]d-
u

(mafy <6.0 5.5 7.0 75 8.0 8.5 £8.0

=04 .. g7 | 117 | 138 166| 198 | 238 278
06 . 100 120 | 143 171 | 204 | 244 291
08 .. 108 | 122 | 146 | 175 | 210 | 252 an
1. 105 125| 148 179 | 216 280 Az
1.2 107 | 127 | 182 183 | 221 | 267 320
14 . 109 | 130 | 155 ( 187 | 227 | 274 329
1.6 .. 111 132 | 168 | 192 | 232 =281 337
1.8 114 135 | 162 196 | 238 287 345
20.. 116 | 138 | 165 200 | 243 | 294 353
22 . 118 | 140 | 188 ( 204 | 248 300 361
2.4 . 120 | 143 | 172| 208 | 253 | 306 368
26 . 122 | 146| 175 213 | 258 312 375
28 .. 124 | 148 | 178 217 | 283 | 318 a8z
30. 126 | 151 182 | 221 | 268| 324 388

1These CT valugs achiove greater than a 99.99 percent in-
activation of viruses. CT velues between the indicated pH val-
ues ma% be determined by linear intarpolation. CT values be-
tween the indicated temperatures of different tables may be
determinact by lingar interpalation. H ne interpelation is usad,
use the CTess value st the lower temperaiure, and at the
higher pH.

TaBLE 1.3—CT VALUES {CT 90} FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 10.0 °C1

Free pH

resid-
ual

(g <6.0 8.5 7.0 75 80 85 <B.0

<04 .. 73 88| 104 | 125 148 | 177 209

06 .. 75 90| 107 | 128 | 153 | 183 218
08 .. 78 92| 110 1# 158 | 189 226
1.0 .. 79 941 1121 1341 162| 195 234

ual | 60 | 65 | 70 | 7.5 | 8o | 8s

(mg) =04

1.2 B0 45| 114 | 137 | 166 | 200 240
14 .. B2 88| 116 | 140 170 | 206 247
16 .. 83 88| 119 144 | 174 | 219 253
1.8 86 101 | 122 | 147 ) 179 215 268
20 87 104} 124 | 150 | 1B2; 221 265
2.2 . B9 | 105] 127 | 153| 186 225 271
24 . 80 107 | 128 157 | 180 230 276
28 .. 52 110 131 | t60| 184 | 234 281
28 .. 83 111 134 163 187 239 287
30. 85| 113 137 166 201 | 243 292

1These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT valuas be-
twean the indicated temperaturas of different tablas may be
determined by linear intarpolation. If no intarpolation is used,
use the CToep valua at tha lower temperaturs, and at the
higher pH.

TABLE 1.4—CT VALUES (CT gg.9) FOR 99.9
PERGENT [NACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 15.0 °C!

Free pH

resitI!—
ual

{mgf) s60 | 65 | 70 | 75 | B.0 | 85 | <9.O

<04 .. 43 58 70 83 89| 118 140
06 .. 50 60 72 B8 102 | 122 146
08 .. 52 61 73 BB | 105| 126 161
1.0 . 53 63 75 83| 108 | 130 156
12. 54 64 76 92 111 | 134 160
14 . 55 85 78 84| 114 | 137 185
16 . 56 66 79 96| 116 | 141 168
18. 57 68 81 98| 119 | 144 173
20 . 58 69 B3| 100 122 147 177
22 . 58 70 B5 | 102 124 | 150 181
24 .. 60 72 88 | 105 | 127 153 184
26 . 61 73 88| 107 | 128 156 188
28 . 62 74 B9 | 109 | 132 158 191
3.0 . 63 76 91 111 134 | 182 195

1These CT values achieve greaier than a §8.99 percent in-
activation of viruses. CT values batween the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicatec temperatures of different tables may be
datermined by linear interpalation. If no interpolation is used,
use the CTee value at the lower temperature, and at the
higher pH.

TABLE 1.5—CT VALUES (CTess) FOR 99.9 PER-

CENT INACTIVATION OF GIARDIA LAMBLIA
CYSsTS BY FREE CHLORINE AT 20°C1

Free pH

resic-

val | <60 | &5 | 70| 75| 80| as

(mg/} =50

36 44 52 B2 74 ae 105
a8 45 54 64 v a2 108
39 46 35 66 79 95 13
39 47 56 &7 a1 28 17
40 48 57 Lit:] 83| 100 120
41 48 58 70 85| 103 123
42 50 56 T2 ar | 106 126
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TABLE 1.5—CT VALUES {CTsoy) FOR 99.9 PER-
CENT INACTIVATION OF QGIARDIA LAMBLIA
CYsTs 8Y FREE CHLORINE AT 20°C1—Con-
tinued

§141.74

TaBLE 1.6—CT VALUES {CTges) FOR 99.9 PER-
CENT INACTIVATION OF GiARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 25°C1 AND
HIGHER

Frea pH Frae pH

resid- res;?.

ual u : 5 | 70 | 75 | 80 | 85 { €90
(mgA) <680 | 85 7.0 7.5 8.0 B5 | £8.0 (o} £60 | 65
18 .. 43 51 &1 74 85| 108 128 204 .. 24 28 35 42 50 58 70
20 .. 44 52 &2 75 91| 110 192 06 ... 25| 30 36 43 51 61 73
22 ... 44| s3| sa| 77| e3| m3| a5 08..| 2@ A gr) 44y 58 63) b

1.0 ... 26 H 37 45 54 85 78

24 .. 45 54 €5 78 95| 115 138 i o7 32 ag 48 55 &7 a0
26 ... 46 55 £6 80 97| 117 141 14 .. 27 33 39 47 57 69 8z
28 ... 47 56| B7| 81] 99| 119) 148 g oa|l 33| ao0| 48| s8] 70! 84
3.0 .. 47 57 <] 83 | 1ot 122 146 18 ... 2 34 41 4% ] 72 86

1These CT values achieve greater than a £9.8% percent in- gg """ gg ‘355 :; g? g; ;g gg
activation of viruses. CT values betwaen the indicated pH val- o
uss may be determined by lingar intarpolation. CT values be- 24 ... 0| 36 43| 52| 63| 77 92
tween the indicatad temperatures of diffarent tables may be 2.6 ... 3 37 44 63| 65| 78 94
determined by linear interpolation. 1 no interpolation is used, 28 .. 3| 37 45 54 68 B0 96
use the CTes value at tha lower temperaiure, and at the 30 ... 32 ) 46 55 &7 81 a7

higher pH.

1These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be datermined by linear interpclation. CT values be-
tween the indicated temperatures of different tables may be
determinad by linear nterpolation. If no interpolation is used,
use the CTges value at the lower temperature, and at the
higher pH.

TABLE 2.1—CT VALUES (CTesp) FOR 899.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS BY
CHLORINE DIOXIDE AND CZONE !

Chlorine dioxide ..
Qzone

Temparature
<1°C 5°C 10°C 15°C 20°C z25°C
63 26 23 18 15 ih!
23 18 1.4 .85 0.72 0.48

1These CT values achiove greater than $9.99 percent inactivation of viruses. CT values baiwean the indicated temPeramras

may be determinad by lingar interpolation. If no interpolation is used, use the CTegs value at tha lower tamparature

mining CTees values between indicated temperatures.

TABLE 3.1—CT VALUES (CT 999} FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYSTS BY CHLORAMINES !

Temperature
«1°C 5°C 10 °C 184C 20°C 25°C
3,800 2,260 1,850 1,500 1,100 750

1These values are for pH values of 6 to 9. These CT val-
ues may be assumed to achieve greater than 99.99 percent
inactivation of viruses only if chlorine is added and mixed in
the water prior to the addition of ammonia. If this condition is
net met, the system must demonstrate, based on on-site stud-
ies or other information, as approved by the State, that the
system is achiaving at least 99.8% percent inactivation of vi-
ruses. CT values between the indicated temperatures may be
determined by linear intarpolation. If no interpolation is used,
use the CTog value at the lowar temperatura for determining
CTs.5 valuas betweoen indicated temperaturas.

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

(i) If the system uges oniy one point
of disinfectant application, the system

or detar-

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

(A) Omne inactivation ratio (CTealg/
CTges) ig determined before or at the
firgt customer during peak hourly flow
and if the CTcale/CTee = 1.0, the 99.9
percent Giardia lamblia inactivation re-
quirement has been achieved; or

(B) Successive CTecalc/CTye values,
representing sequential inactivation
ratios, are determined between the
point of diginfectant 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 calculate the total inactiva-
tion ratio:
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1)) Determine
999

@ Addthe S
9.9

alc (CTecalc)
—— values together -

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

CTecalc
~——— for each sequence.

99.9

@ Yy (Mj >1.0, the 9.9 percent Giardia

CT99.9

lamblia inactivation requirement has
been achieved.

(ii) If the system uses more than one
point of diginfectant application before
or at the first customer, the system
must determine the CT value of each
disinfection seguence immedigtely
prior to the next point of diginfectant
application during peak hourly flow.
The CTcale/CTewe value of each se-
quence and

CTcalc
CTyge

must be calculated using the method in
paragraph (b)(4)(i)(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

z

Percent inactivation = 100 —

where z=3 xE(%}
99.9

{6y The residual disinfectant ocon-
centration of the water entering the
distribution system must be monitored
continuously, and the Ilowest value
must be recorded each day, except that
if there ig a failure in the continuous
monitoring equipment, grab sampling
every 4 hours may be conducted in lien
of continuous momitoring, 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 samples in lieu of providing

continuous monitoring on an ongeing
basis at the frequencies prescribed
helow:

System size by population Sz’;g‘fﬁf
<500 1
801 to 1,000 ... 2
1,001 to 2,500 3
2,501 to 3,300 4

1The day’s samplas cannot be taken at the sams time. Tha
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
system using grab sampling in lieu of
continuous monitering, 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 residual disinfectant con-
centration must be measured at least
at the game points in the distribution
system and at the same time as total
coliforms are sampled, as specified 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
surface water, and a ground water
source, to take disinfectant residual
samples at points other than the total
coliform sampling points if the State
determines that such points are more
representative of treated (disinfected)
water guality -within the distribution
system. Heterotrophic bacteria, meas-
ured as heterotrophic plate count
(HPC) as specified in paragraph (a)(3) of
this section, may be measured in lieu
of residual disinfectant concentration.

(ii) If the State determines, based on
site-specific considerations, that a sys-
tem has no means for having a sample
tranaported and analyzed for HPC by a
certified laboratory under the requisite
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time and temperature conditions speci-
fied by paragraph (a){1) of this section
and that the system is providing ade-
guate disinfection in the distribution
system, the requirements of paragraph
(b)8)(1) of this section do not apply to
that system.

(¢c) Moenitoring requirements for systems
using filtration treatment. A public water
system that usges a surface water
source or a ground water source under
the influence of surface water and pro-
vides filtration treatment must mon-
itor in accordance with this paragraph
(¢) 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 monitoring for grab
sample monitoring if it validates the
continuous measurement for accuracy
on g 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 b00 or fewer per-
gons, the State may reduce the tur-
bidity sampling frequency Lo once per
day, regardless of the type of filtration
treatment used, if the State deter-
mines that less frequent monitoring is
aufficient to indicate effective filtra-
tion performance.

{(2) The residual diginfectant con-
centration of the water entering the
distribution system must be monitored
continuously, and the lowest wvalue
must be recorded cach day, except that
if there i1g a failure in the continuous
monitoring egquipment, grab sampling
every 4 hours may be conducted in lien
of continucus monitoring, 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 samples in lieu of providing
continuous monitoring on an ongoing

§141.74

bagis at the frequencies each day pre-
scribed below:

System size by population Sa;;;'f*’
500 s 1
501 to 1,000 2
1,001 to 2,500 . 3
2,501 t0 3,300 ..... 4

1The day's samples cannot be taken at the same tima. 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
system using grab sampling in lieu of
continuous monitoring, the system
must take a grab sample every 4 hours
until the residual disinfectant con-
centration is equal to or greater than
0.2 mg/.

{(8)(A) The residnal 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 specified 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
surface water, and a ground water
source to take disinfectant residual
gamples 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) as specified in paragraph (a)1) of
this zection, may be measured in lien
of residual disinfectant concentration.

(ii) If the State determines, based on
site-specific considerations, that a sys-
tem has no means for having a gample
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 gystem is providing ade-
guate disinfection in the distribution
system, the requirements of paragraph
(c)(8X(1) of this section do not apply to
that system.

[64 FR 27527, June 29, 19849, as amended at 59
FR 62470, Dec. 5, 1594; 60 FR 34086, June 29,
1995; 64 FR 67485, Dec. 1, 1999; 67 FR 65252,
Oct. 23, 2002; 67 FR 65801, Oct. 29, 2002; 66 FR
38856, June 29, 2004; 72 FR 11247, Mar. 12, 2007;
74 FR. 30958, June 28, 2009]
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§141.968 Reporting and recordkeeping
requirements.

(a) A public water systemn that uses a
surface water source and does not pro-
vide filtration treatment must report
monthly to the State the information
specified in this paragraph (a) begin-
ning December 31, 1980, unless the
State has determined that filtration is
required in writing pursuant to section
1412(b)(M(C)({ii), in which case the
State may specify alternative report-
ing requirements, a8 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 filtration
treatment must report monthly to the
State the information specified in this
paragraph {a) beginning December 31,
1990, or 6 months after the State deter-
mines 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(h) (7Y C)(iil), In which case the
State may specify alternative report-
ing requirements, as appropriate, until
filtration is in place.

(1) Source water quality information
must be reported to the State within 10
days after the end of each month the
system serves water to the public. In-
formation that must be reported in-
clndes:

(i) The cumulative number of months
for which results are reported.

(ii) The number of fecal and/or total
coliform samples, whichever are ana-
lyzed during the meonth (if a system
monitors for both, only fecal coliforms
must be reported}, the dates of sample
collection, and the dates when the tur-
bidity level exceeded L NTU.

(iii} The number of samples during
the month that had equal to or less
than 20/100 ml fecal coliforms and/or
equal to or less than 100/100 ml total
coliforms, whichever are analyzed.

(iv) The cumulative number of fecal
or total celiform samples, whichever
are analyzed, during the previous six
months the system served water to the
public.

(v) The cumulative number of sam-
ples that had equal to or less than 20/
100 ml fecal coliforms or equal to or
less than 1007100 ml total coliforms,

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

whichever are analyzed, during the pre-
vious six months the system served
water to the public.

(vi) The percentage of samples that
had equal to or less than 20/100 ml fecal
coliforms or equal to or less than 100/
100 ml total coliforms, whichever are
analyzed, during the previous gix
months the system served water to the
public.

(vil) The maximum turbidity level
measured during the month, the date(s)
of occurrence for any measurement(s)
which exceeded § NTU, and the date(s)
the occurrence(s) was reported to the
State.

(viii) For the first 12 months of rec-
ordkeeping, the dates and cumulative
number of events during which the tur-
bidity exceeded 5 NTU, and after one
vear of recordkeeping for turbidity
measurements, the dates and cumu-
lative number of events during which
the turbidity exceeded 5 NTU in the
previous 12 months the system served
water to the public,

(ix) For the first 120 months of rec-
ordkeeping, the dates and cumulative
number of events during which the tur-
bidity exceeded 5 NTU, and after 10
yvears of recordkeeping for turbidity
measurements, the dates and cumu-
lative mumber of events during wkich
the turbidity exceeded 5 NTU in the
previous 120 months the system served
water to the public.

(2) Disinfection information specified
in §141.74(b) must be reported to the
State within 10 days affter the end of
each month the system serves water to
the public. Information that must be
reported includes:

(i) For each day, the lowest measure-
ment of residual disinfectant con-
centration in mg/l in water entering
the distribution system,

(ii) The date and duration of each pe-
riod when the residual disinfectant
concentration in water entering the
distribution system fell below 0.2 mg/l
and when the State was notified of the
occurrence.

(iii) The daily residual disinfectant
concentration(s) (in mg/l} and dis-
infectant contact time(s) (in minutes)
used for calculating the CT value(a).

(iv) If chlorine ig used, the daily
measurement(s) of pH of diginfected
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water following each point of chlorine
disinfection.

(v) The daily measurement(sy of
water temperature in °C following each
point of disinfection.

(vi) The daily CTcalc and CTecalc/
CTsy values for each disinfectant
measurement or sequence and the sum
of all CTeale/CTys values {((CTcalc/
CTss9)) before or at the first customer.

(vil) The daily determination of
whether disinfection achieves adequate
Giardia cyst and virus inactivation, i.e.,
whether (UTcalc/CTgewso) is at least 1.0
or, where disinfectants other than
chlorine are used, other indicator con-
ditiong that the State determines are
appropriate, are met.

(vili) The following information on
the samples taken in the distribution
system in comjunction with total coli-
form monitoring pursuant to §141.72:

{A) Number of instances where the
residual disinfectant concentration is
measured,

(B} Number of instances where the
regidual disinfectant concentration is
not measured but heterotrophic bac-
teria plate count (]IPC) is meagured;

(C) Number of instances where the re-
sidual disinfectant concentration is
measured but not detected and no HPC
iz measured;

(D) Number of instances where the
residual disinfectant comcentration is
detected and where HPC is >500/ml;

(E) Number of instances where the
residual disinfectant concentration is
not measured and HPC is >500/ml;

(F) For the current and previous
month the system served water to the
public, the wvalue of **V in the fol-
lowing formula: )

c+d+e
a+b

V= x100

where:

a=the value in paragraph {a){2)(viii)(A) of
this section,

b=the value in
this gection,

c=the walue in
this section,

d=the wvalue in paragraph (a)2)(viiiyD) of
this section, and

e=the value in paragraph (a)@)(vill)(B) of
this section.

(@) If the State determines, based on
site-specific considerations, that a sys-

paragraph (a)(2)(viii)(B) of

paragraph (a)@Xviii)}C) of

§141.75

tem has no means for having a sample
transported and analyzed for HPC by a
certified laboratory under the requigite
time and temperature conditions speci-
fied by §141.74(a)(1) and that the sys-
tem is providing adequate disinfection
in the distribution system, the require-
ments of paragraph (a)2)(viii) (A-(F)
of this section do not apply to that sys-
tem.

(ix) A system need not report the
data listed in paragraphs (a)2) (i), and
(1ii)y-(vi) of this section if all data listed
in paragraphs (a)(2) (i)—(viii) of this sec-
tion remain on file at the system, and
the State determines that:

(A) The gystem has submitted to the
State all the information reguired by
paragraphs (a)(2) (i)>(viii) of this sec-
tion for at leagt 12 months; and

(B) The State has determined that
the system is not required to provide
filtration treatment.

(3) No later than ten days after the
end of each Federal fiscal year (Sep-
tember 30), each system muat provide
to the State a report which summa-
rizes its compliance with all watershed
control program requirements specified
in §141.71(b){2).

(4) No later than ten days after the
end of each Federal fiscal year (Sep-
tember 30), each system must provide
to the State a report on the on-site in-
gpection conducted during that year
pursuant to §141.71(b)(3), unless the on-
gite inspection was conducted by the
State. If the inspection was conducted
by the State, the State must provide a
copy of its report to the public water
system.

(5)(1) Bach gystem, npon discovering
that a waterborne dizease outbreak po-
tentially attributable to that water
gystem has occurred, must report that
oocourrence to the State as soon as pos-
gible, but no later than by the end of
the next business day.

(if) If at any time the turbidity ex-
ceeds 5 NTU, the system must consgult
with the primacy agency as soon as
practical, but no later than 24 hours
after the exceedance is known, in ac-
cordance with the public notification
requirements under §141.203(b)(3).

(iii) If at any time the residual falls
below 0.2 mg/l in the water entering the
distribution system, the system must
notify the State as soon as possible,
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but no later than by the end of the next
business day. The system also must no-
tify the State by the end of the next
business day whether or not the resid-
ual was restored to at least 0.2 mg/l
within 4 hours.

(b) A public water system that uses a
surface water source or a ground water
source under the direct influence of
surface water and provides filtration
treatment must report monthly to the
State the information specified in this
paragraph (b) beginning June 28, 1903,
or when filtration is installed, which-
ever is later.

(1) Turbidity measurements asg re-
guired by §141.74(c)1) must be reported
within 10 days after the end of each
month the system serves water to the
public. Information that must he re-
ported includes:

(i) The total number of filtered water
turbidity measurements taken during
the meonth.

(ii) The number and percentage of fil-
tered water turbidity measurements
taken during the month which are less
than or equal to the turbidity limits
gpecified in §141.73 for the filtration
technology being used.

(iii) The date and value of any tur-
bidity measurements taken during the
month which exceed 5 NTU.

(2) Disinfection information specified
in §141.74(c) must be reported to the
State within 10 days after the end of
each month the system serves water to
the public. Information that must be
reported includes:

(i) For each day, the lowest measure-
ment of residual disinfectant con-
centration in mg/l in water entering
the distribution system.

(ii) The date and duration of each pe-
riod when the residual disinfectant
concentration in water entering the
digtribution system fell below 0.2 mg/l
and when the State was notified of the
Qocurrence.

{iii) The following information on the
samples taken in the distribution sys-
tem in conjunction with total coliform
monitoring pursuant to §141.72:

{A) Number of instances where the
residual disinfectant concentration is
measured;

(B) Number of instances where the
regidual disinfectant concentration is
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not meagured but heterotrophic bac-
teria plate count (HPC) is measured;

(C) Number of instances where the re-
gidual diginfectant concentration is
measurasd but not detected and no HPC
is measured;

(D) Number of instances where no re-
sidual disinfectant concentration is de-
tected and where HPC is >500/ml;

(B) Number of instances where the
regidual disinfectant concentration is

"not measured and HPC is >500/m];

(F) For the current and previous
month the gystem serves water to the
public, the wvalue of “V” in the fol-
lowing formula:

_c+d+e
a+

x 100

where:

a=the value in paragraph (b)(2)(iii){A) of this
section,

b=the valne in paragraph (h)(2)(iii}B) of this
section,

c=the value in paragraph (b)}{2){(1i1)(C) of this
section,

d=the value in paragraph (b)(2)(iiiX{D) of this
section, and

a=the value in paragraph (b)(2)(ili}(E) of this
section.

() If the State determines, based on
site-gpecific considerations, that a ays-
tem has no means for having a sample
transported and analyzed for HPC by a
certified laboratory within the req-
uisite time and temperature conditions
specified by §141.74¢a)(1) and that the
system is providing adequate disinfec-
tion in the distribution system, the re-
guirements of paragraph (b)(@)(iii) (A}
(F) of this section do not apply.

(iv}) A system need not report the
data listed in paragraph (b)(2)(1) of this
section if all data listed in paragraphs
(h)(2) (i}~iii) of this section remain on
file at the system and the Btate deter-
mines that the system has submitted
all the information required by para-
graphs (b)2) (i}-(iii) of this section for
at leagt 12 months.

(3)(1) Hach system, upon discovering
that a waterborne disease outbreak po-
tentially attributable to that water
system has occurred, must report that
occurrence to the State as soon as pos-
sible, but no later than by the end of
the next business day.

(ii) If at any time the turbidity ex-
ceeds 5§ NTU, the system must consult

468



Environmental Protection Agency

with the primacy agency ag soon as
practical, but no later than 24 hours
after the exceedance is knowm, in ac-
cordance with the public notification
requirements under § 141.203(b)(3).

(iii) If at any time the residuval falls
below 0.2 mg/l in the water entering the
distribution system, the system must
notify the State as soon as possible,
but no later than by the end of the next
business day. The system also musgt no-
tify the State by the end of the next
business day whether or not the resid-
ual was restored to at least 0.2 mg/l
within 4 hours.

(64 FR 27527, June 29, 1989, as amended at 65
FR 26022, May 4, 2000; 69 FR 38856, June 29,
2004]
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