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Drinking Water; Mational Primary
Drinking Water Regulations; Filtration,
Disinfection; Turbidity, Giardia lamblia,
Viruses, Legionelia, and Heterctrophic
Bacteria

AGENCY: Environmental Protection
Agency {EPA).

ACTiON: Final rule.

SUMMARY: This notice, issued under the

- Safe Drinking Water Act, publishes
maximum contaminant level goals for
Giardia lamblia viruses, and Legionello;
and promulgates national primary
drinking water regulations for public
water systems using surface water -
sources or ground water sources under
the direct infiuence of surface water that
include (1) criteria under which filtration
{(including coagulation and
sedimentation, as appropriate} are
required and procedures by which the
States are to determine which systems
must install filtration, and {2)
‘disinfection requirements. The filtration
and disinfection requirements are
treatment technigue requirements to
protect against the potential adverse -
health effects of exposure to Gzardla
lamblia, viruses, Legionella, and -
heterotrophic bacteria, as well as many
other pathogenic organisms that are

removed by these treatment techniques.

_ This notice also includes certain limits

on turbidity as criteria for (1)
detemumng whether a'public water -
system is required to filter; and (2)
determining whether filtration, if -
required, is adeguate.

DATES: This regulation is effective
December 31, 1990. The incorporation by
reference of certain publications listed
in the rule is approved by the Direcior of
the Federal Reg1ster as of December 31,
1830, )

ADDRESSES: A copy of the pubhc‘record
for this rulemaking, including public
comments on the rule and supporting
documents, is available for review at the
EPA Drinking Water Docket, Room
EB15, 401 M Sireet, SW., Washington,
DC 20460, For access to the docket
materials, call (202) 382-3027 between 8
am, and 5:30 p.m. Major supporting
documents cited in the reference section
of this notice are available for
inspefﬁmn at the Drinking Water Supply
Branches in EPA's Regional Offlces,
listed below.

L JFK Federal Bldg., Room 2208, Boston, MA
02203, Phone: {617} 565-3610, jerome
Healey

iLzs Federal Pldza. Room 824, New York, NY
10278, Phone: (212) 264-1800, Walter

~ Andrews

IfL 841 Chestnut Street, Philadelphia, PA
19107, Phone: {215) 597-8873, Jon Capacasa

1V. 345 Courtland Street, Atlanta, GA 30365,
Phoné: (404) 947-2913, Michael Leonard

V. 230 S. Dearborn Street, Chicago, IL 60604,
Phone: {312) 353-25850, Joseph Harrison -

VI 1445 Ress Avenue, Dallas, TX 75202,
Phone: (214) 655-7155, Thomas Love

VII. 726 Minnesota Avenue, Kansas City, KS

66101, Phone: [813) 236~2815, Ralph
Langemeier

VIi. One Denver Place, 299 18th Streét, Suite
1300, Denver, CO 80202-2413, Phone {303}
293-1424, Marc Alston

1X. 215 Fremont Street, San Francisco, CA -
94105, Phone: {415) 9740763, William
Thurston

X. 1200 Sixth Avenue, Seattle, WA 98101,
Phone: (266) 442-1225, Richard Thiel

Copies of the latest draft Guidance
Manual for Compliance with the Surface
Water Treatment Requirements for
Public Water Systems {“Guidance
Manual”}, Regulatory Impact Analysis:

Benefits and Costs of the Final Surface
Water Treatment Rule, Health Advisory
for Legionella, Technology and Costs for
the Treatment of Microbial
Contaminants in Potable Water
Supplies, and health criteria documents

. for Giardia lamblia, viruses, Legioneila,

and turbidity are available for a fee

- from the National Technical Information

Service, U,S. Department of Commerce.
5285 Port Royal Road, Springfield,
Virginia 22161, The toll-free number is
(800} 336-4700; the local number is (703}
4874850,

- FOR FURTHER INFORMATION CONTACT:
The Safe Drinking Water Hotline,

- telephone {800} 426-4791 (except

Alaska) or {202) 362-5533 in the
‘Washington, DC metropolitan area or -
Alaska, or Stig Regli, Environmental
Engineer, Science and Technology -
Branch, Criteria and Standards Division,
Office of Drinking Water {WH-550D),
Environmental Protection Agency, 401 M
Street, SW., Washington, DC 20460,
telephone (202) 382-7378.
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I Legal Autherity

EPA is promulgating this regulation.
under the authority of Secs. 1401, 1412,
1413, 1414, 1415, 1416, 1445, and 1450 Of
the Safe Drinking Water Act, as
amended. 42 U.S.C. 300f, 300g-1, 300g-2,
300g-3, “300g-4, 300g-5. 300j-4, and
300i-6.

. Background
A. Statutory Reguirements

The 1988 amendments to the Sals
Drinking Water Act {"SDWA" or “the
_Act”), Pub. L. 98-339, reguire EPA to
prormalgate & national primary deinking
water regulation (NPDVYR] s:pecfﬁung
criteria under wh;s:h “filtration” (defined
in section 1412{b){73C}) as including
preireatment measures such ss :
coagulation and sedimentation, as
appropriaie] is required as a reatment
technigne for public water systems -
supplisd by surface water sources. In”
establishing these criteria, EPA must
conzider source water Quality,
protection afforded by watershed
management, ireatment practices such

as disinfection and length of water ..
storage, and other factors relevant to.
protection of health,

In lieu of provisiens for obtammg_a
variance from the filiration requirements
under section 1415 of the Act, EPA must
instead specify procedures which the
State is to use to determine which public
systems riust use filtration based on the
criteria that EPA establishes iri this .
regulation.

Note: Throughout this preamble, the term

_ “State” is used to mean a State with primary

enforcement respensi'b«ﬂity for public water .
sysiems or “primacy,” and to mean EPA in
the case of & State that has not obtained
primaey;

States may require the public

water system to provide studies or other.

information: to: assist in this
determination. The procedures for
determining whether filtration is
reguired must provide notice and
opportunity for public hearing.

FPA was to promulgate this NPEDWR
by Decerrber 18, 1987. In March 1988,
the Bull Run. Coalition in Portland,
Oregon sued the Agency for failure to
issue the rule by the statutory deadline.
On January 17, 1989, a consent decree
committing EPA to promulgate this rule
by June 19, 1989 was filed in the District
Court of Oregon.

Within 18 menths afier EPA.
promulgates the NPDWR specifying
filtration requirements, a State with
primary enforcement responsibility for
public water systems must adopt any
regulations necessary to implement the
requirements of this NPDWR. Within 12
months of the adoption of such
regulations, the State rust make
determinations regarding filtration for
ali public water systems supplied by
surface waters within its jurisdiction. If
the State deiermines that filtration by a
public water system is required. the
State'must prescribe a schedule for that
system that requires compliance within
18 months of the determination.

The 1988 amendments o the Safe

rinking Water Act also required EPA,
by ime 12, 1889, to: [1) Promulgate a
NPDWR. reqmrsﬁg diginfecticn as a
treatment technique for all public water
systems {inc’mdigg thase served by
surface waler and those sarved by
grour nd water] and a rule specifying
criteria by which variances to this
requirement may be granted; and (2]
publish maximum contaminant level
goails and promuligate NPDWRs for 83
contaminants lisfed in the Advance
Notices of Proposed Rulemaking
published at 47 FR 9352 {(March 4, 1932
and 48 FR 45502 {Oﬂsta‘aer 5, 1983]). This
list of contaminants inchides turbidity
and five microbiological contaminants:
Giardia lemblia (“G"lard;a"} viruses,
Legionella, Heterotrophic Plate Count

=

_ bacteria {“heteroirephic bacteria™ or

“HPC"), and tota! coliforms.

B. Regulatary Hxstafy

In the Advanee Notice of Preposed
Rulemaking published en OctoBer 5,
1983, EPA discussed issues pertaining fo
regulation of turbidity, Ginrdie lomblia,
viruses, Legionelia, and HPC, as well as
filtration treatment for surface water
and disinfection requirements for ail
systems {48 FR 45502}. On November 13,
1985, EPA proposed MCLGs for
turbidity, Giardia lamblia, and viruses’

. and solicited comment on the

appropriateness of establishing MCLGs
and NPDWRs for Legionefla and HPC
{50 FR 46936]. {In this rule “viruses”
means viruses of fecal origin which are
infectious to humans by waterborne
transmission. “Legione/la" means a
genus of bacteria, some species of whith
have caused a type of pneumonia called
Legionnaires disease; the etiologic agent
of most cases ¢f Legionnaires disease

 examined has been L. pneumaphilo.)-- .

Public comments on these two Federal
Register notices and EPA’s responses fo
the comments are included in the .

 Response ta Comments document mﬁue
" public dogket for this rulemaking |

(USEPA, 1980d).
- On November 3, 1987, EPA: {1}

. Reproposed MCLGs for Gilordia lamblia

and viruses, and propessd an MCLG for
Legizmeﬂfz; {2} proposed a national
primary drinking water regulation
specifying {a) criteria under which
filtration {including coagulation and
sedimentation, as anpropnmfgj is
required as a ireatment !eciﬁmq«ae for
public water systerns using surface
water sources and procedures by which
the State must determine whick systems
rust install fltration and b}
disinfection treatment technigue
reguirements for public water sysiems -
using surface waler sources {52 FR
42178}, The proposed {ilration and
disinfaction requiraments were intended
to protect against the poiential adverse
health effects of exposare to Glandio
lomblia, viruses, Legionello, and
heterotrophic bacterfa, as well s many
other pathogenic organisms that are
removed by these trealment techuigues,
The November 8, 1887, notice also
withdrew the November 13, 1985,
proposed MCLG for turbidity and
proposed certain limits on turbidity &3
criteria for {1} D‘e&ermﬁling whether a
public water system is required to fleor
and 2} &Dtermmmg whather Fﬂtrﬁiim}, zf
required, is adequate)’ i
On January 7, 1988, EPA published &
notice ex;eudma the public comment
period on these praposerf surface water
treatment requirements {53 FR 1892}, On

~
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May 6, 1988, EPA published a Notice of
Availability which solicited specific
data, discussed alternatives to the
proposed surface water treatment
requirements and solicited comment on
these alternative options, and
designated July 5, 1988, as the end of the
public comment period {53 FR 16348).

C. Regulatory Framewoerk

As explained in greater detail in the
proposal, this rule fulfills the following
statutory requirements:

{1) The requirement that EPA
promulgate a NPDWR specifying criteria
under which filtration {including ’
coagulation and sedimentation, as
appropriate] is reguired as a treatment .
technique for public water systems using
surface water sources, including
procedures by.which the State will
determine which systems must install
filtration. See section 1412[b){7)(C).

(2} The requirement that EPA
promulgate a NPDWR requiring,
disinfection as a treatment technique for
public water systems using surface
walter sources (EPA intends to

‘promulgate additional regulations

specifying disinfection requireménts for
systems using ground water sources at a
later date). See section 1412(b)(8). -

{8) The requirement that EPA regulate
Giardia Jamblia, virases, Legionella,
heterotrophic plate count bacteria, and
turbidity. Ses section 1412(b){1).
{Coliforms are regulated in a separate
rule published elsewhere in today's
Federal Register.) )

{a} Giardia lamblia cysts pose
significant risks to health for systems
using surface waters, but usually not for
systems using ground water, because

these protozoan cysts are removed from .

water by natural filtration processes in
the course of the water’s passage
through the ground. The turbidity level,
which is a measure of particulate matter
in water, is an indicator of the
effectiveness of treatment processes
that control pathogens, including

Giardia, in systems using surface water, ~

Turbidity is not & useful indicator of
treatment effestiveness for most ground
water systems since most particulates
are already being removed by natural
filtration processas in the course of the'
water's passage through the ground.

- Because natural filiration processes

remove {urbidity and Giardia from
ground water, EPA believes that
promulgation of this regulation, which
applies to public water systems vsing
surface water sources {or, as explained
later, ground water sources under the
direct influsnce of surface water) and
includes turbidity reguirements, is
adeguate to control these contaminants,
so additional NPIYWRs to regulate

Giardia and turbidity in ground water
are unnecessary. Thus, it is EPA’s
position that today’s regulation fulfills
the SDWA requirement to regulate
Glardia lamblia and turbidity,

{b} This rule also provides protection
from viruses, Legionelie, and HPC in
surface water and thereby complies
with the SDWA requirement to regulats
these contaminants in surface water
systems. EPA intends to promulgate
NPDWRs to control the levels of viruses,
Legionella, and HPC in drinking water
derived from ground water scurces,
These regulations will be included in the
disinfection requirements for ground
water sources.

The criteria in this final rule are
designed to control microbiological
contamination in general, not just
Giardia lamblia, viruses, Legionella,
and HPC, Since no waterborne disease

" outbréaks have been identified in

properly designed, well-operated
systems, ie., systems that meet these
criteria, EPA believes that compliance
with this rule will provide significant
protection from most waterborne
pathogens, including those not
specifically covered by this rule. For
instance, EPA believes that filtered

" systems which comply with the

requirements of this rule for such
systems will provide significant
protection from Cryptosporidium, a
protozoan recently implicated in
waterborne disease outbreaks.
However, because of the current
uncertainty of the effectiveness of-
disinfection for inactivating
Cryptosporidium, the degree of
protection from this protezoan for
systems.which choose to comply with
the reguirements of this rule for
unfiltered systems may be more limited.
EPA is currently conducting studies to
determine whether additional
regulations may be nscessary to control
for Cryptosporidium.

1L Response to Major Issues

In this section, EPA describes the
major comments it received on the
proposed criteria, which provisions of
the final rule have been changed in
response to those comments, and the
rationale for those changes. EPA's more
detailed responses to the public
comments appear in the Résponse to
Comments document in the public

- docket. (USEPA, 1988b.) This section is’

presented prior to the description of the
final rule {Section IV} and assumes the
reader is familiar with the proposed
rule: Therefore, depending on interest

-and background, the reader may prefer

to either skip this section or read
Section IV first..

- A Determination of Source Water Tvpe

Under the proposed rule, “surface
water” was defined as '

All water {1) open to the atmosphers and
subject to surface runoff, or (2] which is
directly influenced by surface water, as
defined in (1), which may include springs.
infiltration galleries, or wells. Whethef there
is direct influence by surface water must be
determined on a case-by-case basis. Direct
influence may be indicated by: {i} significant.
and relatively rapid shifts in water
characteristics such as turbidity, temperature.
conductivity, or pH {which may also change
in ground water but at a much slower rate}
which closely correlate to climatologic or

" surface water conditions, or {ii} the presence

of insects or other macroorganisms, algae,
organic debris, or large-diameter pathegens

* such as Giardia lamblic.

Some commenters supported the.-
definition because it weuld allow States..
to require treatment to conirol for
Giardia cysts. if such contamination
were apparent, in systems using sources .
traditionally classified as ground water.
Other commenters objected to the
definition because it included aquifers.
depending upon how the term “direct
influence by surface water” was
interpreted. Aquifers, for the most part,
are protected from contaminants, such
as Giardia cysts, which are - :
characteristic of surface water supplies:
thus, they argue, it is not necessary to
subject these systems to this rule, Many
commenters were concerned that the,
proposed definition would require States
to evaluate all ground water systems to
determine whether they were under the
direct influence of surface water within
30 months following the promulgation of

- the rule. Commenters considered this

impractical because of the limited
resources available to States.

EPA agrees that most systems using
sources traditionally defined as ground,

- water are not at risk from contamination

by Giardia cysts or other contaminants
typlcally found in surface water, The -
rate of reported waterborne outbreaks
of giardiasis in systems using ground
water {as traditionally defined, Le.,
water niot open to the atmosphere] is
about 1/43 of that in filtered and
disinfected surface water supplies and
about 1/326 of that in unBltered surface
water supplies {Craun, 1889). However,
Giardia cysts do oceur in some ground
waler supplies due to contamination by
surface water {e.g. springs, infiltration
galleries, and wells; Hibler, 19874},
Therefore, EPA believes it is appropriate
that all ground water systems be
evaluated, on a case-by-case basis, for
the potential of contamination by
Giardie cysts. EPA believes that a
system at significant risk from
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contamination of Giordie cysts, i.e., a
ground water system under the direct
influence of surface water where the
structure of the system cannot be
altered to reduce this risk, sheuld be . -
required to comply with the treatment. -
requirements.of this role o ensure

 adequate protectiorn of public health.

Based on information previded in

- public’comments and further

consideration, EPA agraes that the -
statutory Hmeframe for Statesto make
filtration decisions (f.e., 36 months from
promulgation of this rule} doss not
provide adeguate time for States to
evaluate which ground water systems
are under the direct influence of surface
water. In addition, EPA believes the
mast practical approach for States is to
make these deierminations when
sanitary surveys are conducted pursuant
to the NPDWR for total coliforms
(published elsewhere in today’s Federal
Register] and/or when ground water
systems are evaluated for adequacy of
tr’i:atment under the forthcoming
disinfection requirements for gmunci

water syctems‘ , .

EPA is also soncerned that if & system
using a ground wafer source were
reclassified as a “surface water source”
because the State determines it is under
the direet influence of surfaze waler, as
described in the proposal, such a system
also would be required to comply with.
other regulations pertaining to surface
water supplies {e.g., under other
NPDWRs, surface water suppliés have
different monitoring requirements than

- ground water supplies). This may or

mav not be appropriate, depending upon
he charactéristics of the system,

EPA has addressed the above
concerns by iraking the following
changes iri the final rule:

2. The definition of surface water has
been shortened to “all water open to the
atmosﬁhers and subjact to surface
runoff.”

b. The final rule defines a new term,
“ground water under direst influenee of
surface water,” as:

Any water heneath the surface of the
ground with {i} significant occurrence of
inseciz or other macreorganisims, algae. er
large-dismeter pathogens such as Giardia
lamblic, or {ii} significant and rel anveiy rapid
shifts in water charscteristics such as
turbidity, temperature, conductivity, or pH

which closely correlate to climaiological or
surfece water conditions. Direct influence
must be detevmined for individual sources iz
accordence with criteria est had by the
State. The Staie dstermination of dirsct
infiuence may be based on an evaluation of

site- spem:c measurements of watar qz.ahtv
and/or well construction characieristics and
gealeﬁv with figld evaluation.

c. When the Stale revises its dri nking
water regulations to adopt today’s rule,

the revistons must include a program for
determining which systems using ground
water as a source are under the direct .
influence of surface water (i} within 5
years folfowing the promulgation date of
this rule for community water syslems,
and (ii} within 10 years foli Gwmg the
premulgation date of this rule for non-
community water syutems These
timeframes are consistent with the

* schedule for conducting sanitary

surveys under the total coliform rule,
promalgated elsewhere in today's

. Federal Register. EPA believes these

time frames are reasonable because the

. sanitary surveys will provide much of

the information necessary to make the
determination.

d. All unfiltered ground water systems
that the State determines are under the
direct influence of surface waler must (i}
begin monitoring 8 months following the
determination to demonstrate they are
meeting the criteria to avoid filtration
and comply with the requirements for
avoiding filtration beginning 18 months
foliowing the determination, unless the
State determines that filtration is
required, or (i} install filiration and
comply with the monitoring and
treatment requirements for filtered
systems beginning 18 months following
the determination that {iFration is
required. This schedule is explained in
more detail in the section entitied
“Compliance,” below,

Guidanee for evaluating whether

ground waier systems are under the

direct influence of surface water will be
available in the fimal Guidance Manual,
EPA reeomn*ends that infiltration

- galleries, springs, and shaltow welis be
) evaiuated‘ fmst then, depending upon

aguifer characteristics, wells i
increasing depth, EPA believes that, Tor
mogt ground water systems, only

inimal analysis will be necessary to
make this determination. Simply put, if &
ground water system is subject to

" Giardia contamination {uniess the
© contamination oviginates within the

distribution system), States should
classify it as a source under the diract
influence of surface water and thus
subject to the treatment requirements of
this rule, It is iraportant to note that the
intent of this rule is not to regulate viral
and bacierial contamination in systems
using gr ound water, unless Gza"czm c ysts
are aiso assuctated with such
oceurrence. Thug, if there is little
likelibood for Giardia cysts to ccour in a

. system using ground water, but there is

potential for bacterial and viral
contamination, EPA does not expect the
State to classify this source as a ground
water source under the direct influence
of surface water. Compliance with the

‘NPDWR for total coliforms {published

- elsewhere 1t today’s Federal Registeri

and/dr the forthcoming disinfection- -
requirements for disinfection of’ gronmi
water systems will reqt.ire adequate-
treatment to adﬁress these other
concerns.

EPA anticipates that whﬁe some
ground water systems, such as™~
infiltration galleries, springs, and
shallow wells, may be under direct
influence of surface water in their
current configuration, in many cases, it
may be possible to make stiuctural
modifications to prevent the direct-
influence of surface water and ehﬂmaﬁe
the potential for Gfardia cyst
contamination, thereby avoiding the
requirements of this ru:le ’

Note: Throughout the remainder of !h;s
preambile, _u*x]ess otherwise noted, we use the
term “surface water systems™ and related
terms to inclade both public water systems
using a surface water source and public
watar systems using a ground water source
under the direct influence of surrace water,

'B. 89.9 Percent Removal and/o

* Inactivetion of Giardia Cf,fs‘ts‘

EPA proposed to require all sysiems

" using surface water to-achieve at least a
. 999 percént. (3- log) removal andfor
inactivation of Glardia lamblic cysts.

Many commenters thoughi it
inappropriats to require the same
minimus parcent removal requirement
for all systems, regardless of differences
in source water guality and potential
risk, Several sommeniers suggested that
EPA allow exceptions to this minimum
treatment performance requirenent
basad on source water quality {e.g.. low
osowrrence of Giardia cys&s} and/or
epidemiclegical evidence of low risk.
Some commenters thought that EPA
shoald base the treatment requirement
upon some level of acceptable risic in the
finished water. ,

EPA sontinues to suppozt the
rationale presented in the prear‘lbie to
the pr opoesed rule for setting the
minimum performance criteria of 98.9
persent removal and/or inactivation of
Giardia cysts (52 FR 4219442185},
Furthermors, additional information has
beceme available to support these
criteria.

Table IIL1 indicates peak and average
Giardia cyst concentrations in polluted
and pristine source waters of public
drinking water supplies (Rose, 1'288}
where waters coniaminated wit
sewage and agricultural wastes were
chardctnrued as “polluted” and waters
originating from protected watersheds
with no significant sources of
m‘c:abxo!emcal contamination from
human activities were classified as

“pristine.” The indicated conceniration
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- - levels reflect.actual counts of cysts

detected without adjustment for
inefficiencies in recovery {recovery .
efficiencies were unknown for most’
samples). These data indicate that, even
though average cyst concentrations can
be significanily higher in polluted than
in pristine source waters, at least part of

- the year peak cyst concentration levels - .

in pristine waters can be the same order
of magnitude as the levels in polluted
supplies. Occasional high
concentrations of Giardia cysts in

- source waters with protected

watersheds may occur due to
contamination from animal populations.

Thus, during the part of the year when .
the water is most contaminated, i.e., the
concentrations of Giardig are the
highest, approximately the same level of
treatment performance is necessary for
a pristine water source as is necessary
for.a polluted source to provide the
same level of proteciion.

TasLE HHA —GiAFipiA CvysT DENSITIES N SOURCES OF DRINKING WATER ¢

* Rose, 1988,
® Percent of the samples.
3 Geometric mean,

To date, in each reported waterborne
disease outbreak of giardiasis, at least
0.5 percent or greater of the population
{50 or more per 10,000 people or 5X
10~ were infected (Rose, 1988). EPA
believes that public water supplies
should provide much greater protection
than simply that necessary tc avoid this
tevel of risk from waterhorne diseass.
EPA believes that providing treatment to
ensure less than one case of
mlcrobmlogmally caused illness per year
per 10,000 people is a reasonable goal,
This is comparable to other acceptable

_ microbiclogical risk levels {Regli et al.,

1988).

Based on.a recent risk analysis, whxch
assumes all cysts found are viable and
infectious to humans, the incidence of

_infection from Giardia was predicted as

a function of exposure to cyst
concentrations in drinking water {Rose,
1988). Tables IIL.2 and 113 indicate the
daily and annual risk from Giardia
infection for people consuming flmshed

water with different Giardia cyst

- concenirations, The tables also specify

the level of treatment {i.e., 3-, 4- or 5-log
removal and/or inactivation of Giordia
cysts) needed for source water with
different cyst concentrations to ensure
that the indicated daily and annual risk
per person are not exceeded.
Comparing Table II1.2 with Table IIL1,
it appears that water treatment plants
which provide 3-log removal and/or
inactivation of Giardio cysts would
generally ensure exposure {o risk of
giardiasis of less.than 1674 (i.e, less than -
one in 10,000 people infected) during
days of worst case Giardia cyst
cccurrence (defined as 250 cysts/100
liters). Comparing Table .3 with Table
[f1.1, it appears that water treatment
plants which provide 3- to 5-log removal
and/or inactivation of Géardia cysts,

_ depending on source water quality {e.g..

for waters with less than 0.7 cysts/100
liters and 3-log removal and/or
inactivation, or water with less than 7(}

Cysts/ 160 liters”
_ ) . Number Percem 2 -
f ] ) Type of water of N%mgber pesitive Range of . M?an of
samples | OF sites | for Peak mean zalfl

. b . Giardia _ concentra- | concen-

| . -0} tongd | wations
Waters poliuted with fhuman and agricultural wastes S — I 1351 8 437 0626 033-104{ . a3z~
‘Pristine waters . 283 75 10 1147 06-5. 0.8

Waters of unknown quality . - 1,226 18+ 2641 100 | 0.005-2.95 : Qs sp

cysts/100 liters and 5-log removal and/
or inactivation}, would generally ensure
that the risk of giardiasis is less than
106™* per year. Although EPA recognizes
that the above analysis may be
conservative. it is not unreasonable
since the cyst occurrence levels. as
indicated in Table l{L1. may actually be
much higher due to peor efficiencies of
recovery, EPA believes that 3- to 5-log’
removal and/or inactivation of Giardin
cysis represents @ feasonable level of
protection for the range of source wate:s

goatamination expected to occur in the

_ United States. Therefore, the final ruie .
requires that all sysiems achieve at least
a 3-log removal and/or inactivation of
Giardia cysts. In the final Guidance
Manual, EPA will recommend specific

. minimum performance levels in the 3 w0

5-log range, depending upon the
expected degree of cyst contamination
in the source water

TaBLE Il.2—ESTIMATED DaiLy Risk OF GIARDIA INFECTIONS FROM VARIOUS LEVELS OF CYST CORTAMINATION 18 DRINKING WATER -
UsiNG AN EXPONENTIAL RISK ASSESSMENT MODEL *

Cyst Allowable Cyst concentration iz 100 hers
comen:%aé of source water {0 achieve gwen
) e g tion i treatrment reductions
Dally risk per person 2 %jteri oé ; ¢
: inishe
i water @ =log 4=log 5= fog
Qs 8075 - 7.5x102 C7.5%10° 75 <104
107 0.25 25x102 25 <108 25 < 10
107485 0.075 75 7.5% 108 75102
1078, 0.025 25 25x10% 28108
! Reose, 1588, »

® Assumes 2 liters of water consumead per day.

3 Level of cysts detected during waterborns outbreaks of giardiasis,
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TAB:..E i3 3-EST1MATFD ANNUAL FISK OF GIARDIA INFECTIONS FROM VARIOUS LEVELS OF GYST Commmrtme i Dawmm WA"EF{
USING AN EXPONENTIAL RISK Ass&sswsm: MopEL ? ‘

Aliowable Cyst concentration in 100 lters

- Geometric |
mean cysi of source water o achieve given treatment
concenira- | . reductions
fial f - tion in 100
Annual risk per person * liters of
ﬁg{;’:‘?& . 3=log 4=log 5==l0g
one year ’
k 1l T 21073 20 20 200
: 7x 1074 0.7 7.0 70
. 2107 0.2 20 20
i 7x%107¢ 0.07 0.7 7.0

1 Rese, 1988,
2 Assumes 2 lters of waler consumed per day.

The treatment performance levels
cited above. are censistent with what is
curently being achieved by well-
operated systems in the U.S. Figures IL1
and X2 illustrate levels of Giardia cyst
inactivation achieved by disinfection
aline during winter and summer

months, respectively, by typical filiered

‘water supplies in the U.S. (based on

data from AWWA (19887)). Assuming a
2- to 3-log removal of Giardia cysts by
conventional treatment (which is used
by most of the utilities represented in
Figures 1.1 and I11.2) without

disinfection, a total of at least 3- ta 5-log
removal snd/or inactivation of Giardia
cysts from filtration and- disinfeetion
combined is generally achieved in well-
operated water treatment plants in the

GILLING CODE 656050~
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EPA believes it is inappropriate for
the rule to specify different levels of
ireaiment for different source water
qualities because it is generally not
feasibie to confidently quantify Giordia
cyst :cnemratw?s Asg explained in the
proposal, there is no m}a?"tmm method
for measwring Gierdic lomblia oysis for
which the preaésiam efficiency, and
sensitivity have been adequately
defined; no reliable validation
procedures or laberatory certification
pmcedurns are available; and very large
numbers of samples would be needed to
accuraiely quantify levels of cyst
eocourrense;

Although some systeras might not
actually need a 3-log removal and/or
ipactivation of Giardia cysts to provide
adequately safe water to their
customers, EPA believes it is not
feasible for a system to demonsivate
with assurance, e.g., with water qt_ality
monitoring results, that lower removals
and/or inactivations would be
adequately protective of public health,
Nor is the historical absence of a
waterborne disease outbreak a
sufficiently sensitive indicater that
adeguate treatment is in: place. For
example, assuming that at least 0.5
percent of the population must becoms
ill within less than one month to detect
an outbresk, the ongoing absence of an
outbreak simply indicates that fewer
than 5 people per thousand become ill .
during any month. EPA also beligves
that generally it cannot be demonstrated
with confidence that low levels of
waterborne illness {e.g., less than one in
10,000 people per year) are being
avoided based on epidemiological
analysis of reported illnesses to the
medical comanenity, since only ilinesses
with a significant adverse sympiomatic
response tend to be reported and such
reports only represent levels of illness
among nor-transient papul&tmqs Also,
levels of illness may vary significantly
from yesr to year depending on the level
of contamination and variations in
pathegen strains which might occur in
,ne source waier, and the level of

freatment provided. Thersfore, to assure
that adequate protection will be
provided, the final rule does not allow
systems tc achieve less than a 8-log
removal and/eor inactivation of Giardia
cysts.

C. Continuous Disinfection at the Eniry
Point to the Distribution Sysiem

EPA proposed o require that all
systems using surface water {(both
unfijteted and filtered) disinfect their
water and cofitinuously moniter the
disinfectant residual entering the
distribution system. Under the proposal,
each sysiem would record the lowest

disinfectant residual concentration
entering the system each day. Any ime
the residual was less than'0.2 mg/1, the
systern would be in viclation of a
freatment technigue requirement. This
viclation would be considered “acute,”
thus requiring the system, under the
public notification reguirements in 40
CFR 141.32, to notify the public of the
violation within 72 hours via electronic
media, as well as provide subsequent
wriiten notics, ifif were a community
water system; non-community water
sysiems could substitute posting or hand
delivery of notices, In response to this
proposed requirement, EPA received the
following commentis:

® The short-term absence of &
disinfectant residual at the entry point

.to the distribution system should not

automatically trigger immediate public
notification since the actual health risks,
depending upon site-specific
circumstances, may not be significant,

-+ Continueus monitoring equipment is
subject to failure; such failures are
generally beyond the conirol of the
operator. Thus, such failure should not
be classified as either a monitoring
viclation or a treatment techniqus
violation.

¢ Continuous monitoring is
unnecessary to demonstrate effective
ongoing disinfection and it will not .
result in any increased health benefit,
Grab sample monitoring every four
hours is sufficient for large sysiems; one
sample per day is adequate and
reasonable for small systems.

¢ The cost for very small systems to
install continuous monitering equipment
is excessive {cited as about $5,000 for
one analyzer and continuous recorder or

10,000 with ancther unit as a backup}
and maintenance would be difficuit.

In response to the comiments on the
proposal, in the May 8, 1988, notice of
&vaﬂamhty, EPA sclicited comments on
various options for revising the
continuous disinfection requirement.
Most commenters addressing these

options supported the changes. Based on ~
‘these comments, and the reasons

explained below, EPA has modified the
proposed disinfection requirements in
the final rule as follows:

= If the residual is less than 0.2 mg/]
for any period of time, the system must
notify the State as soon as possible but
no later than by the end of the next
business day after it is first detecied.

o if the residual measured is less than

2 mg/l and it has not been restored to .
0.2 mg/! or higher within four hours of
the first measurement, ‘then the system
is in violation of a treatment technigue
reguirament. Under the final rule, this
viclation is a Tier 1 viclation [see the

public notification rules at 45 CFR
141.32} but is not defined 25 posing an
“acute” health risk, so immediate publis
notification by elecironic media, posting,
or hand delivery {Gepending on system -
fype) is not reguired unless the State
determines it is appropriate.

+ If there is & failure in conlinuous
monitoring equipment, grab sampling
every four hours may be conducted for
up to five working days following the
{ailure of the equipment, Failure to use
contibusus moenitoring egqui ipment after
the five days have passed is a
menitoring violation. )

* Sysiems serving 3,300 people or
fewer may take grab samples, at the
frequencies described below, in kieu of
performing continuous monitoring.

Sysiem size by population Sacg;i?s/
<500 i
501 to 1,000 2
1,001 to 2,500 3
2,501 to 3,300 4

1 The day's samples cannot be taken at the same
time. The sampiing intervais are subject fo State
review and approval. .

Note: If the residual is less than 0.2 mgflin
any sample, the system must take another
grab sample within four hours of the first .
sample. If the residual has not been restored
to 0.2 mg/l or higher! the system must
continue to sample at least every four hours
until the residual is restored to 0.2 mg/l or
higher. ‘

EPA believes the revised criteria will
prevent unnecessary public notification.
The Agency recognizes that some
systems may have very clean source
water and/or achieve excellent
microbiclogical removal by filtration

‘and other treatment processes, without

always maintaining a disinfectant
residual of 0.2 mg/! or higher, Some
systems that experience a brief
reduction in their disinfection process,
depending on source water quality and
whether other treatment processes arg
in place, may expose the population to
significant health risk while cthers may
not. Thus, EPA agrees thatitis
inappropriate to categorically defing a
short-term reduction in the disinfection
residual as a violation which poses an
“acute” health risk, thus requiring
immediate public notification via
slectronic media, posting, or hand
delivery {depending on system typel.
Instead, EPA believes that States should
mdkﬂ these deteyminations as
appropriafe. Similarly, since all dysiems
are prone to cperational failure at some
time, but not all such sitvations pose a
ignificant health risk, EPA believes that
some timé interval should be allowed
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for systems to restore the dialﬂf"‘ﬂtaﬂt
residual rather than cateeormaily

. defining this absence as a treatment

technigue violation. EPA belisves that

once the system becomes aware that the -

disinfectant concentration level is low
or absent, four hours is a reasonable
maximuim time interval for operators to
adjust.and/or repair the disinfection or

" monitoring equipment or to bring backup
- disinfection or monitoring units on-line.

EPA agrees with the commenters that,

.for some small systems, it may not be

practlcal to keep monitoring units in
continuous operation. ‘Therefore, in the
final rule, EPA is allowing grab sampling

“for small systems. EPA believes that
‘requiring & minimum of one grab sample

daily will ensure that the operator
checks on the disinfection process at

- least once a day.

In the May 6, 1988, notice, EPA
suggested that grab sample monitoring
once per day be allowed for systems ‘-
serving 500 people or fewer; EPA alse
solicited comment on whether grab -
samnpling should be allowed for some
larger systems as well. Several - '
commenters suggested that the rule
allow-grab- sampling for'systems serving
fawer than 3,300 people, but at higher
frequencxes than required for systems
serving fewer than 500 pecple. EPA .
considers this suggestion reasonable
and has modified the criteria jn the final
rule accordmgly

) Dzsmfectant Remdual inthe A

Dzsmbutlon System
EPA proposed to require all systems

- using surface water (both filtéred and:

unfiltered) to maintain at least 4-6.2 mg/1
disinfection residual in greater than or

- equal to 95 percent of the distribution
- system samplestaken each month. If a

system failed to comply with this

- requirément.for any two consecutive -
" montlts, it would bein violation of a

treatment technigue requirement. Also, -
unfiltered systems failing to meet this

“criterioni would be required to filter. The
-purpose of -this criterion was to:.

-e-Ensure that the distribution system
is properly maintained and identify and
limit contamination from outside the
distribution system when it might m::cmw

© Limit growth of heterotrophie

- . bagteria and Legionella within the
distribution system; and

* Provide a quantitative lumt which,
if exreeded would tngger remeehal
action.

EPA pioposed a mzmmum dlsmfectant

" tesidual of 0.2 mg/1 because it believed

that maintenance of such levels are
generallyfeasible for most well-
operated systems. However, public

. comments indicaté that, for many -
_ systems which are Well-opetated (as

evidenced by low levels of HPC in
routine monitoring), it is not feasible to
maintain the proposed minimum
disinfectant residval without
significantly changing existing
disinfection practice (e.g., increasing

existing chlorine dosages or switching to

chloramine disinfection for the
distribution system).

Based on these comments and
additional information about current
disinfection practice, EPA has revised
the proposal. The final rule requxres
“detectable” residuals in lieu of * . -
residuals of at least 0.2 mg/l. In
addition, sites that do not have
“detectable” residuals, but have HPC
measurements of 500/m! or less, are
considerad equivalent to sites with
“detectable” residuals for purposes of
determining compliance. Thus; under the
final rule, a system may measure for-
either disinfectant residual or HPC at

.any sampling location. EPA solicited

comments on these options in the May 6,

1988, notice of availability (53 FR 16352),

and most conimenters responding to this
issue supported these alternatives.
EPA believes the absence of a

‘disinfectant residual, rather than the .

presence of a disinfectant residual
below some specific level, is a more
accurate indicator of potential * .
cortamination at 4 site. The absence of

.a residual at a site within the

distribution system indicates that the
disinfectaiit level has been reduced,
possibly as a result of localized -
contamination from outside the.
distribution system {e.g., via cioss-
connections orback siphonage) or from
organic or inorganic materials within the
distribution system {such materials,
especially in the absence of a resxdual
may be of concern because they can.
serve as nutrients that enhance
microbial growth). However, EPA
recognizes that the absence of &
disinfectant residual at a dxstmbutwn
system site does not necessarily

. indicate microbiological contamination; .

such contaminants simply may not be
present, even in the absence of a

disinfectant residual, In other words, if
microbial populations are low,. the lack

of a disinfectant residual is not a
concern. Therefore, in the final rule,
sites with HPC populations 6f 500/m! or
less are considered eqmvalent 10 sites

" with detectable disinfectant residuals -
- for purposes of determining comphanae .

EPA believes the 500/ml HPC limit is -
generally feasible for most well-

operated systems with well-maintained -
_distribution systems and that water

below this limit is unlikely to be subject
" to localized contamination or significant

microbial growth. . ,

. 27495,

In addition to-the changes describad
above, EPA has added several other
provisions to the final rule. Some
commenters thought the proposed

- requirement was inappropriate for

systems which introduce both
undisinfected ground water and
disinfected surface water into the same,
distribution _system because dilution by -

. the ground water {which is presumably

clean and thus need not be disinfected) -
might lower the residual concentration -
below 0.2 mg/1. In this case, they argued,
the requirement was both inappropriate

and very difficult to meet. Therefore, for .

systems which have both ground and
surface waters entering the distribution
system, the State may allow monitoring
for disinfectant residuals at points other =

“than the sampling locations for total
coliferms if such points are more

representative of the treated
{disinfected) surface water within the

. distribution system.

For systems which cannot maintain a
disinfectant residual in the distribution

. system, if the State determines, based -

on.site-specific considerations, that'a
system has no means for having a -
sample transported and analyzed for
HPC by a certified laboratory under the
requisite conditions [i.e., if analysis
cannot begin within 8 hours on samples -
maintained at temperatures below 4° C,
with the maximtm elapsed time
between collection and analysis under
30 hours; APHA, 1985}, and adequate
disinfection is provided by that system;
this disinfection requirement does apply.
The State’s judgment might be based
upon knowledge of the public water -
system's distribution system, -
maintenarice of a cross-connection
coritrol program, source water quality,
and/or past coliform momtormg results,

EPA added this provision for systems
which cannot monitor for HPC for the
following reasons: - .

e The option of 'neasurmg HPC
usually is not available to small systems
because they generally do not have in-
house laboratory capability to perform
the analysis themselves and it is

_generally not feasible to take samples

and send them to a private laboratory
within the-specified time limit, under the
prescribed conditions.

- The integrity of the distribution
system is much easiér to assess in &
small system than in larger systems.
Also, the residence time-in the
distribution system of a small system is
expected to be much lower than in
larger systems, thereby minimizing the
time for bacterial populatmns to grow in
the water.

Under the proposed rule, a system
would be required to filter if it failed to
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meet the criteria for maintaining a
disinfectant residual in the disiribution
system. Commenlers ocbiected to this
criterion as a condition for avoiding
filtration betause the failure to meet this
crierion might be caused by
contamination entering the piping
network within the distribution system’
rather than by source water
contamination and failure to provide
filtration. EPA has modified the
proposed rule to address ihis concern.
Under the final rule, systems are only
required o filter if the failure to meet
the disinfection requirements for the
distribution system is caused by a
deficiency in treatment of the source
water, However, any failure to meet the
disinfection requirements for the
distribution system, regardless of cause,
is still considered a violation of 2
freatment technique requirement,

EPA believes that the revised criteria
fulfill the same objectives of the -

_proposed criteria, but are more sensitive
-to site-specific considerations.

Compared to the proposed rule, the
requirements in the final rule allow
systems to use less disinfectant in the
distribution system, thus minimizing
adverse effects from disinfectants and
disinfection by-products. In addition,
total costs will be lower because fewer
systems will need to institute major
changes in current freatment to meet the
requirements of the final rule.

E. Watershed Contre! and On-Site
Inspection Requiremenis

Under the proposed rule, to avoid
filtration, systems would be required to
maintain a watershed control program
which minimized the potential for
contamination by Giardia lamblia cysts
and viruses in the source water that was
satisfactory to the State. To avoid
filtration, systems also were required to
have an on-site sanitary survey
performed each year that indicated to
the State’s satisfaction that the
disinfection treatment process and
watershed conirol program were
adequately designed and maintained.

Some commenters thought that these
requirements should be more detailed s0
as te be more sasily enforceable. EPA
agrees. Thus the final rule includes
additional criteria which were taken
from EPA’s Qctober 8, 1987 draft
Guidance Manual {"draft Guidance
Manual"}, as sugsested by public
commenters. EPA believes that these
revisions to the proposal make the
criteria more objective and therefore

maore ezﬁarceabie

EPA has also sha‘lgsd the term
“sanitary survey” to “on-site inspection”
in the final rule. Under the existing
MNational Primary Drinking Waier

Regulations, i.e., 40 CFR 141.2{f}, a
sanitary survey is defined as “an onsite
review of the water source, facilities,
equipment, operation and maintsnance

of a public water system for the purpose -

of evaluating the adequacy of such
sources, facilities, equipment, operation
and maintenance for producing and
distributing safe drinking water.” EPA
believes that, for the purpose of
avoiding filiration, it is not necessary for
systems to address concerns which
relate to the distribution system; it is
sufficient that they consider criteria
which relate to the effectiveness of the
watershed control program and
reliability of the disinfection treatment
processes. Accordingly, the term “on-
site inspection” in the final rule refers to
the evaluation of the watershed control
program and disinfection treatment
process.

Although this rulé enly requires an on-
site inspection rather than a sanitary
survey 1o avoid filiration, EPA believes
that all public water systems, including
the systems covered by today's rule,
should periodically undergo the more
comprehensive sanitary sarvey, as
defined in § 141.2(f), to ensure regular
evaluations of the distribution system as
well as watershed and treatment
characteristics. Many States already
have programs in place for conducting
sanitary surveys, but at less frequent
intervals than are required for on-site
inspections in this rule. Under the total
coliform rule, published elsewhere in
today's Federal Register, EPA is
requiring small systems, i.e., those
collecting fewer than five total coliform
samples/month, to have pericdic
sanitary surveys. Therefore, for
unfiltered small systems, during the
years when the sanitary survey is
conducted, the sanitary survey will
fulfill both the sanitary survey
requirement of the coliform rule and the
on-site inspection requirement of this
rule. In the final Guidance Manual, EPA

-will provide guidelines for conducting

both on-site inspections and sanitary
surveys.

In an sffort to streamline the
regulatory implementation process for
all the new NPDWRs promulgated under
the SDWA amendments, FPA is
developing guidelines for States to use
in making comprehensive vulnerability
assessments of all public water supplies.
The purpose of such an assessment
would be to evaluate the vulnerability of
& system for all potefl‘hal contamination
{i.e., microbiological, inorganic, and
organic contamination in the source
water, contamination within the

reatment {rain itself because of
chemical addition, and contamination.
within the distribution system} andto .

obtain information for determining the
most efficient strategy for bringing the
sysiem into corapliance with all
pertinent drinking water regulations.
The on-site inspections required under
this rule for unfiltered supplies would
constitute one aspect of the
comprahensive vulnerability

- agsessment.

F. Design and Operating Reguirements

Under the proposed rule, all systems
would have been required to meet
design and operating requirements

_ specified by the Stats. Failure to mest

any such requirement would be
coneidered a violation of a treatment
technique or monitoring requirement.
Under § 141.32, all treatment iechnique
and monitoring violations require public
notification. )

‘Most commenters thought it was
unnecessary to classify design operating
requirements as Federal treatment
technique requirements since Siates
already have such requirements {in fact,
most States have permit systems in

‘place}, and if the system does not meet

the State-specified design and operating
requirements, the system is notf allowed
to operate. Many people cormmenting on
this issue thought that EPA should allow
States broad discretion to determine
when public notification would be
appropriate if a system failed to meet -
design and operating criteria imposed
by the State. As an example, one -
commenter pointed out that, under the
proposal, if a State réquired a public.
waler system to monitor and meet
turbidity performance criteria at each
individual filter {rather than requiring
that the system only monitor the
combined effluent of all filtered water),
and one filter of many within the sysiem

" failed to meet the criteria, or the

turbidity monitoring equipment for one
filter failed, this would be a violation.
The commenter argued that it would not
be appropriate to require public
notification in such situations.

EPA agrees with commenters that
there are likely to be many design and
operating criteria specified by the Siate
which, if not met, would not warrant .
public notification. Therefore, EPA has
deleted from the final rule the

reguirement that eysterns comply with
design and gperating conditions
specified by the State. However, EPA
has retained the proposed revision to
Part 142 requiring States to specily
enforceable design and operating

.criteria on & Statewide or system-by-

system hasis. Thus, while failure to
comply with State-specified design and
operating criteria does not constituie a
treatment technique viclation, and



Federal Registe

r / Vol. 54, No. 124 / Thursday, June 29,1988 / Rules and Regulations

27487

public notification. is not required, such
a failure is a violation of State law.

G. CT Values

EPA received extensive public
commenis regarding the basis for the
proposed CT values, the method of their
calculation, and whether they should be
included in the rules or just published as
guidance. Major issues that were raised
and how they have been addressed in
the final rule are discussed in this
saction.

1. Unfiltered Systems

{a) Calculation of CT values. Under
the proposal, a system would be
required to calculate CT, where “T" is
disinfectant contact time, the time in
minutes it takes the water to move
between the point of disinfectant
application and a point before or at the -
first customer during peak hourly flow,

* and “C" is the residual disinfectant
concentration in mg/l before or at the
first customer but at or after the point
contact time is measured. Many
commenters thought this method of
calculation was overly conservative
because (a) significantly greater
disinfectant residuals might be present
at previous poeints in the ireatment train,
{(b) most customeérs will receive water
that has a much greater disinfectant
contact time than does water at or prior
to the first customer, and (c} applying
criteria in the draft Guidance Manual,

- which states that contact time should be
" determined based on the time it takes
water with 10 percent of the tracer
concentration to appear at the sampling
site, will result in much shorter contact
times than under less conservative
guidelines {e.g., contact time defined as
the time it takes 50 percsnt of the fracer
concentration to appearat the sampling
site), and that such criteria are
unnetassarily stringent,

In the May 8, 1888, notice of
availability, EPA solicited comments on
a different methodology to determine CT
values for systems using ozone. All the
commenters who addressed this issue
supported the adoption of this provision
in the final rule. In addition, many
commenters suggested applying this
provision to all disinfectants. EPA
agrees that this methodology, which
allows systems to determine
incremental contributions 1o the total
percent inactivation based on a series of
CT measuremenis prior to the first
customer, results in a more accuraie
representation of actual disinfection
conditions, especially in systems having
source waters with a high oxidant
demand, and those systems using ozone
- {because it dissipates very rapidly}.
Accordingly, EPA has adopted this

rﬂethodologif for all disinfectants in the
final rule.

Thus, the revised meﬂ?me}ogy for
gajculating CT in the final rule is as
follows: Systems may measure “C” at
different points along the treatment train
and use this va'e, with the
corresponding “T”, to calculate the total
percent inactivation. In determining the
total percent inactivation, the system
may calculate the CT at each point
where “C” was measured and compare
this with the CTus.s value (the CT value
necessary to achieve 99.9 percent
inactivation) in the rule for specified
conditions {pH, temperature, and
residual disinfectant concentration).
Each calculated CT value [CTcalg) must
be divided by the avpropmate CTas
value found in Tables 1.1-3.1 in the rule
to determine the inactivation ratio. If the
sum of the inactivation ratios, or '

CTeale
CTQ‘Q&

>

at each point prior to the first customer
where CT was calculated is equal to or
greater than 1.0, i.e., there was a fotal of
at least 99.9 percent inactivation of
Giardia lamblia, the system is in
compliance with the performance
reguirement.

EPA expects the final Guidancs
Manual to retain the recommendation

. that. systems determine contact tims

based on the time it takes water with 10

- percent of the tracer concentration {Tso}

{o appear at the sampling site at peak
hourly flow. This approach is supported
by EPA’s Science Advisory Board {1988].
EPA does not believe that using a Tse
value, which was recommended by
many commenters, rather than a Tw
value, would prov1de an adequate

. margin of safety since only 50 percent of

the water, rather than 80 percent, would
receive the contact time necessary (o
achieve the percent inactivation the CT
value represents.

(b) CT values for cfziorme The CT
values in the proposed rule were based
on animal infectivity data (Hibler et al.,
1987b]) and application of a regression
model to these data {Clark et al.,, 1887;
Regli, 1887). To provide a margin of
safety, the CT values to achieve 93.8
percent inactivaticn in the proposed rule
were set equal to the CT values needed
to achieve 99.99 percent inactivation
under experimental conditions.

Many commenters recommended that
EPA consider data obtained from .
disinfection studies using in vitro
excystation of Giardia lamblia
{specifically, data developed by }arroil
et al. (1981)) to develop the CT values in

the final rule. Commenters indicated
that CT values based on the Jarroll et &L
data would be significantly lower than
those in the propoesed rule.

The CT values in the final rule are
based on a statistical analysis {Clark et
al., 1988), which considered both animal .
infectivity studies (Hibler et al., 1887h)
and excystation studies (Jarroll et al.,
1981; Rice.et al,, 1982; Rubin, 1988¢). A
multiplicative model (the one previcusly
developed for the animal infectivity data
alone, which formed the basis for CT

‘values in the proposed rule, Clark et al,

1987) was selected to best represent ths
chemica! reactions during the
inactivation process. This model was
applied to each of the data sets ~
described above, and in various
combinations [Clark et al,, 1988). The
animal infectivity data (Hibler et al.,
1987b) were included in each of the
combinations studied. The animai
infectivity data were considered
essential for inclusion in all the
combined data sets because, unlike the

.other data sets, these data represented

inactivation levels greater than 99.8 -
percent. Because of limitations with the
excystation methodology, only data on,
conditions necessary for achieving less
than 99.9 percent inactivation were
available from these studies. Data at
these lower inactivation levels were
included in the analysis since the CT
values in the rule may be used for

calculating partial inactivation levels

{i.e., less than 99.9 percent) which, in
taial. are considered in determining
whether the overail minimum level of
inactivation of 89.9 percent is met.
Statistical analysis indicated that

. combining the Hibler et al. {1887b]) and.

Jarroll et al. (1981]) data { and excluding
the Rice et al. {1982) and Rubin &t al.
{1988c) data formed the best fit model
for predicting CT values for different
levels of inactivation. As a conservative
regulatory strategy, Clark et dl. (1988)
recommended that CT values for
different levels of inactivation be
determined by applying first order
kinetics to the 99 percent upper
confidence interval of the CTee s values
predicted by the model. For CT values
above 5 °C, where data were limited, the
authors recoinmended that for every -
increase of 16 °C, the CT value be
lowered by cne half. This concept,
which was applied for determining the
CT values in the proposed rule, is also
supported. by Hoff (1988).

Accordingly, the best fit model (based
on the Hibler et al. {1887b) and }arrc;! gt
al. (1981} data) was applied, using the .
above two co'lr'epts, to determine the |
CTyss values in the final rule. The CTusa
values in'the final fule are between zero
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énd 10 percent lower than what was

proposed.

{c) CT values fez’ ozone. The CT
values for ozone in the proposed rule
were based on disinfection studies using
In vitre excystation of Giardia lamblic
{Wickramanayake e¥ al., 1885). CTes
values at 5 °C and 'pH 7 for oZone ranged
from 0.46 to 0.64. No data on CT values
were available for other pHs at 5 °C.
Therefore, to obtain these data, the
highest CTys value, 0.64, was
extrapolated using first order kinetics
and multiplied by g safety factor of 3 to
obtain the other CTes s values in the
proposed rule, as follows:

CToso=0.84X3X3/2=2.8

T values at temperatares above 5 °C
were estimated using the same
multiplier assumed for free chloring, as
discussed above. CT valuesat1°Cor
lower, for which no data were available,
were estimated by multiplying the CTsss
value at 5 °C by 1.5. )

A much larger safety facior was
applied io the CT values for ozone than
wasg used to determine the proposed CT

values for chlorine because:

» Fewer data were available for
ozone than for chlorina,

¢ The data available for ozonea,
because of the limitations of the

excysiation procedure, only reflect up to

ot slightly more than 89 percent
inactivation, while the data for chiorine
was based on animal infectivity studies
indicating inactivation at 98.99 percent
{Hibler et al,, 1987b; Clark et al., 1988).
Thus, extrapolation of data to determine
CT values for 99.9 percent inactivation
using ozone involved greater uncertainty
than the determination of CT values for
93.9 percent inactivation us ng chiorine,
¢ The determination of CT at the
water treatment plavt also involves
greater uncertainty for ozone than for

.chlorine because contact Hme and

residual concentration cannot be
monitored as presisely for ozone.

e EPA belisved that the proposed CT
values, even with a large safety factor,
would be practical to achieve.

EPA applied a safety factor of fwo
instead of thres o the laboratory data o
obtain the CT values in the final rule,
i.e., the CT values for ozone in the final
rule are two-thirds of thess in the
proposed rule, because:

= The laboratory data which formsé
the basis for the CT values used the
Iodomeétric method for measuring ozone.
The Iodometric method measures total
oxidants present, Aot just ozone alone
{e.g., this method measures ozonation
by-products such as hydrogen peroxide,
which is a much weaker disinfectant
than ozone). The final rule requires
sysiems to measure ozone using the

Indigo method; this method measures
gzone bul not sther oxidants. At the
time of these experiments, the

" Iodometric method was the only

pxescnbed method for measuring ozone
in Standard Methods {(16th e{,ﬁ‘hﬁ‘i
1985). In the forthcoming i7th edition of
Standard Methods, however, the Indigo
method, rather than the Iodometric
method, will be the recommended )
method for measuring ozone. Since the
original CT values were based on a "C”
which may have included the
measurement of other oxidants in
addition to ozoue, the CT values from
these experiments are conservative, i.e,
they are probably somewhat higher than
if ozone had been measured using the
Indigo method.

* According to public commentq
received and further anal vsis by the
Agency, the proposed CT values for
ozone in the proposed rule could only be
achieved at very high costs.

Depending upon source water

_ characteristics, EPA believes that it will

be feasible for mariy systems to use
ozone to meet the revised CT values,
and that these values provide an
adequate margin of safety,

{d} CT values for chiorine dioxide.
The CT values for chlorine dioxide in
the proposed rule were based on
disinfection studies using in vitre
excystation of Gierdia muris cysts’
{Leahy, 1985). CTys values at 5 °C and
pH 7 ranged from 7 to 18. The highest
CTes value, 18, was used as the basis for
exirapolation, using the same principles
as discussed for ozone, to obtain the
CTeo e values in the proposed rule.

Limited data [i.e., at 25 °C only)

_indicate that chlorine dioxide is more

effective for inactivating Giardic muris
cysis at pH 8 than ai pH 7 {Leahy, 1985}
Because the data are limited, however,
EPA proposed the same CT values for
all other pHs,

Since the proposal, more data on the
conditions necessary for achieving 89 -
percent inactivation of Giardio muris
cysis, using in viiro excystation, has
become available at 1°C, 5°C. and 15 °C
{Rubin, 19885b}. These new data, plus the
data used to develop the CT values in
the proposal, were used to devalop the
CT values in the final rule. The average
CTes value at each temperature {27.9 at 1
°C,11.8at5°C.85at15°C,and 47 at 25
*(G} was extrapolated using first order
kinetics and multiplied by a safety
factor of 1.5 to obiain the CTes e values.
Thus CTees a1 1 °C=27.9X1.5X1.5=62.
Because of the limited data available at
different pHs, the same CT values are
specified for all pHs. Although most of
the CTss data were determined at pH 7,

it is known that chlerine dioxide is more-

gffective at pH 8. Thus, the CT values in

the rule are more conservative for higher

pHs than for lower pHs, .

The CT values for chlorine dioxide in
the final rule are about one-third less
than those in the propased rule. EPA .
believes the revised CT values in the
rule provide an adeguate margin of
safety becanse of the additional data
that was used, and because Giaerdia
muris cysts, rather than Giardic lamblia
cysts {which is the organism of concern
in public water systems], were used in.
the laboratory experiments. Since
Giardia muris appears to be mors
resistant than Giardia lambiia to
chiorine (Leahy et al., 1987} and ozone
(Wickramanayake et al., 1885}, it is
reasonable to assume ii is more
resistant to chlorine dioxide as well.

{e} CT vaiuves for chloramines—{1}
Inactivation of Giardia cysts. The CT
values for chloramines, based on -
disinfection studies using preformed
chloramines and ir vitro excystation of
Giardia muris cysts (Rubin, 1988a; Regli.
1687}, are the same in the proposed and
final rules. No safety factor was applied
to the laboratory data on which the CT
values were based since EPA believes
that chloramination, cenducted in the
field, is more effective than using
preformed chioramines.

In the draft Guidance Manual, EPA
stated that animal infectivity studies
could be used to determine the CT
values necessary to achieve 99.8 percent
inactivation of Giardic cysis. EPA
believes that other methodologies alse
may be appropriate. Therefore, in the
final Guidance Manual, EPA will

. recommend that Siates also allow

systems to use the methodology based
on in vitro excystation discussed by
Hofl et al,, 1985, and more specifically,
io determine CT values for achieving
greater than or equal to 99.9 percent -
inactivation of Giardia cysts using
chloramines. In addition, EPA will
recomnmend in the final Guidance
Manual that Giardic muris cysts be
used as a model for Giardia lamblic
cysts when conducting excystation
studies because, as noted earlier,
disinfection studies using excystation io
measure viability indicate that Giardio
muiris cysts are more resistant to
maciivation than Giardia lamblic cysts
and thus provide a conservative
estimate of disinfection effectiveness
{Hoff, 1985); also, Giardia muris cysts
are apparently not pathﬁgenic o
humans, and are thus safer to work
with.

{2} Inactivation of viruses. Under the

_ppropesed rule, if a system used chlorine,

ozone, or chierine dioxide and achieved
98.9 percent inactivation of Gierdia
cysts {i.e.. they achieved the CT values
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in the rulel, it was assumed that it

- would also achieve greater than 89.99

percent inactivation of viruses.

- However, the proposal explained that if

a system used chloramines and was -
ableto achieve the CT values for 89.9
percent inactivation of Giardia cysts, it
could not be assumed that 99.99 percent
or greater inactivation of viruses was
also achieved.

No minimum CT values for achieving
99.99 percent inactivation of viruses
were included in the proposed rule.
Instead, under the proposal, sysiems

- using chloramines for primary
- disinfection would be required o

conduct on-site challenge studies to

demonstrate that they achieved at least -

99.99 percent inactivation of viruses.
Since the proposal, new data have
become available which indicate that
Hepatitis A virus is more sexnsitive than
Giardia cysts to inactivation by
preformed chloramines {Sobsey, 1683).
Thous, the CT values reguired to achieve

. 99.99 percent inactivation of Hepatitis A

with preformed chloramines are lower
thanthose nezded to achieve $3.9
percent inactivation of Giardia cysts.
These data contrast with other data
whiich indicate that rotavirus is more
resistant than Giardia cysts io
preformed chloramines (Hoff, 1686),
However, rotavirus is very sensitive to
inactivation by free chlorine, much more
so than Hepatitis A (Hoff, 1986; Sobsey,
1988), If chlorine is applied prior to
ammonia, the short-term presence of

free chlotine would be expected to

provide at least 99.99 percent
inactivation of rotavirus prior to the
addition of ammonia and subsequent

. formation of chloramines. Thus, EPA -

believes it is dppropriate to use the

Hepatitis A data, in lieu of the rotavirus

data, as a surrogate for determgnmg
mirimum CT values for inactivation of
viruses by chloramines, provided that
chlorine is added to the water prior to
the addition of ammonia.

Thus, under the final rule, & system
which achieves a 89.9 percent or greater
ina ctivation of Giardia cysts with
chlorarmines is considered to be
schieving atleast 99.99 percent
ine civation of viruses, provided that
chloninneis added to the water prior to

the addition of ammonia, If emmonia is
addded first, the CT values in the rule for
achzieving 989 percsnt inactivation of
Giardia cysts cannot be considerad
sdequate for uc}ne‘ ing 89.99 percent

ina stvvd?mn of viruses. Thus, under the
finalrule, like the proposal, such
systems must demonsirate, based on on-
s;tﬁ challengs studies, that the system is
achiieving atleast a 89.99 percent

ina olivation of viruges. Guidance for

- conducting such studies will be provided -

in the final Guidance Manual.

The proposed rule included a -
provision that excluded sysiems with no
sources of human viruses within'the -
watershed from the 99.99 percent virus
inactivation requirement. This provision
was based on the fact that there were no
data available ic indicate that viruses
excreted by animals are pathogenic to
humans, However, one commenter cited
a study by Markwell and Shortridge
(1981} indicating that a cycle of
waterborne transmission and
maintenance of influenza virus may -
exist within duck communities in
southern China, and that it is

- conceivable that virus transmission

could cccur in this manner to other
susceptible animals, including humans.
Based on the results of this study, the
exclusion in the proposal has been
removed, Thus, the final rule requires
that all systems, even if there is no
buman activity within the watershed,
achieve the minimum inactivation
requirements for viruses.

(f) Alternative means for
demonstrating adequate disinfection. In
the May 6, 1988, notice of availability,

EPA explained why CT values were

included in the proposed rule for
unfiltered supplies but not for filtered
supplies {52 FR 16357}, EPA golicited
comments on whether this rationale was
reasonable. Specifically, EPA asked
whether CT values for unfiltered A
systems should be placed in guidance
rather than in the rule.

Most commenters thought that all CT .
values should be placed in guidance
rather than in the rule to more easily

" allow for changes in CT values based - -

upon new data, and to allow States
flexibility in their application.

EPA has retained the CT values for
unfiltered systems in the final rule
because (a) the inclusion of CT values
for unfiltered systems makes the rule
“self-implementing” and directly
enforceable, i.e., a system that does not
meet the CT values must install
filtration, regardiess of whether the
State has determined whether filiration
is required for a given sysiem (see the
section entitled “Compliance,” below};
{b) i general, unfiltered sapplies are at
much greater risk to waterborne disease
than are filtered supplies {from 1971
through 1985, reported waterborne
disease outbreaks and illnesses were 8
and 15 times higher, respectively, in
vnfiliered supplies with disinfection
than in filtered supplies with
diqm’ecigvn}, sa it is important {o have
salf- lmplemenh%, dhecdy enforceable
rgguirements in the rule for such
systems; {c] without CT values in the

rule for unfiltered supplies, there would
be no self-implementing, directly
enforceable provision to ensure an

" adequate level of disinfection is

provided (in conirast, filtered systems
have self-implementing, directly
enforceable turbidity performance
criteria that indicate, at least in part, the
efficiency of Giardia cyst and virus
removal); and {d} for frée chlorine,
which is by far the most widely used
disinfectant, especially for unfiltered
supplies, EPA does not believe new data
will soon become available td provide a -
basis for concluding that lower CT
values that will achieve the required
levels of Giardia cyst and v1rus -
inactivation. -

- However, EPA agrees w:th -
commeriters that the CT values for
chlorine dioxide, ozone, and
chloramines in the final rule are based
on limited data compared to the more
extensive data that provide the basis for
the chlorine CT values and that, for
these disinfeciants, new data are more
likely to become available in the near
future that may support different CT

. values or other means for determining

what percent inactivation of Giordia
cysis and viruses a disinfectant
achieves. For example, pilot plant
studies may show that the disinfection
efficiency of czone, because of its rapid
rate of dissipation, may be better
characterized by operational parameters
other than CT. Also, a combination of
ozone with ultraviclet light may be
shown to be more effective than ozone

'alone, in achieving the required

inactivation efficiencies. As another

Aexample, for chloramines, use of on-site

formation rather than preformed
chloramines may prove o be
significantly more efficient than the
laboratory conditions in place during the
studies that are the basis for the CT
values in this rule, in which case, lower
CT values may be appropriate {Hoff,
1986).

Rscognizing that research in this field
is ongoing, EPA has included a provision
in the final rule which allows an
unfiliered system using & disinfectant
other than chlorine (i.e., chloramines,
ozone, or chlorine dioxide) to
demonstrate, by whatever means
allowed by thes State, that it is
consistently meeting the 99.9 and 99.99
percent removal and/or inactivation
requirementis on a daily basis, instead of
meeting the CT values in the rule. This
method need not include use of CT
valugs. For example, the efficiency of
ozonation, under which disinfection
occurs very rapidly, may best be
indicated by different operational
conditions {e.g., applied dosage and
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energy mixing efficiencies] in place of,
or in addition to, CT values. This
prevision is not provided for systems
using only chlorine because: {1) A large
data base was used for deriving the CT
values.in the rule and EPA believes that
new data are unlikely to become
available soon tc support the basis for
other CT values; and {2} the laboratory
experiments on which the CT values are
based more closely simulate field
conditions for chlorine than they do for
chloramines, ozone, or chlorine dioxide.

2. Filtered Systems

EPA proposed that filtered systems
disinfect their water, and that the
overall treatment (i.e., filtration and
disinfection) achieve at least 99.9
percent removal and/or inactivation and
99.99 percent removal and/or
inactivation of Giardia famblia cysis
and viruses, respectively. The State
would determine whether the system
complied with this freatment
performance requirement. In the draft
Guidance Manual, EPA recommended
that, in general, filiration {with any
pretreatment appropriate for the specific
technology used) should be assumed to
achieve 99 percent {2-log} to 98.9 {3-log}
removal of Giardia lomblia cysts and 90
percent {1-iog) to 99.9 percent {3-log)
removal of viruses. Using this
assumption, EPA recommended that, to
achieve at leasi 9.9 percent and 99.99
percent removal and/or inactivation of
Giardio lamblia cysts and viruses,
respectively, with considerable margin
of safety, a systemn that filters shonld
provide disinfection which achieves at
least a 90 percent {1-log) inactivation of

fardia lamblia cysts and a 99.9 percent
{3-log) inactivation of viruses {hlgher
levels of inactivation were
recommended for systems with source
waters having significant fecal
contamination). For most systems, i.e.,
those which use chlorine, CT values
which achieve greater than a 90 percent
inactivation of Giardia lumblia cysts
can be expected to achieve greater than
a 99.99 percent inactivation of viruses.
Thus, a system which uses chiorine and
achieves greaier than 99 percent
inactivation of Giardia lambiia cysts
would be assumed 1o satisfy the overall
minimum performance requirement for
viruses.

Most of the comments on CT values
and the method of their calculation
periaining to unfiliered supplies also
pertain to filtered sapplies. Thus, most
commenters thought that EPA’s
recommended procedures for calculating
CT and the actual CT values in the draft
Guidance Manual were overly
conservative. According to a survey
conducted by the American Water

‘Works Association [AWWA, 1987), only
18 percent of the filtered systems _
participating in the survey would be
able to comply year-round with the CT
values recommended in the draft
Guidance Manual, when calculated as
recommended. Many commenters .
thought that systems should get credit
for inactivation of Giardia and viruses
with disinfection prior to filiration,
regardiess of the level of turbidity
(rather than limiting such credit to
systems with low turbidity), because
these organisms are contained within
particulate matter, and therefore are
subsequently removed by either
sedimentation or filtration. Some
commentiers thought that States should
have broad discretion in how they apply
the CT values in the Guidance Manual
for evaluating percent inactivations for
filtered supplies until the numbers are
field tested and evaluated on the basis
of actual experience. In contrast,
however, other commenters stated that,
for filtered systéms, EPA should
establish minimum disinfection
performance standards, in the form of
minimum CT values, in the rule {rather -
than simply making recommendations in
the Guidance Manual} in order to assure
uniform nationwide standards.

From 1871 through 1985, there were
three reported waterborne disease
outbreaks in filtered systems attributed
to inadequate or inierrupted disinfection
versus 10 outbreaks due to inadequte
filtration or pretreatment {in contrast to
unfiltered supplies where there were 42
reported outbreaks due to inadequate or
interrupted disinfection) {Craun, 1988).
Although EPA strongly believes these
statistics reflect only a small proportion
of the disease outbreaks and illnesses
actually occurring. EPA also believes
that these data indicate, in general, that
most filtered systems, when well-

_operated, are providing adequate jevels

of disinfection to protect from
waterbomne disease. Based on a review
of these data and public comments, EPA
has concluded that the many safety
factors that it recommended in the drafi
Guidance Manual for estimating the
total removal and/or inactivation of
Giardia cysis and viruses in filtered
systems, like the safety factors built inte
the requirements for unfiltered systems
were, in total, overly conservative.

In response, the following changes
will be made in the final Guidance
Manual to address these concerns:

* In the draft Guidance Manual, EPA
had recommendsd that credit foward
Giardia and virus inactivation in the
water prior to filtration be allowed only
if the turbidity of that water is less than
5 and 1 NTU. respectively. The final

Guidance Manual will recommend hat
credit be given for disinfection of
Giardio cysts and viruses priot 10
filtration regardless of the turbiditys
level. This recommendation is basadoxm
the assumption that any pathogens
present in the source water will be
either removed by filtration or direclly
exposed to disinfection.

¢ The final Guidance Mammalwill
recommend that, in general, sysienzs
using conventional trea tment wrhich re

- able to achieve turbidity lewvels oflesss

than 0.5 NTU in the filtered waterizm®
percent of the samples be assurned 1o
achieve 2.5-1og remaoval of Giardin oyt s
and 2-log inactivation of viruses,
provided that coagnlation and
focculation conditions are optimizesdic
turbidity removal by filtration “Thesse
systems would thus only nged to
achieve a 0.5-log inactivation of Gicarlies
lamblio cysts and a 2-log inactivati oncef
viruses with disinfection to sati sfy 2he
overall 3-log and 4-log minitnumny
performance requirements. EPA. beX jovess
that these revisions are appropristes
since sedimentation and filtration
{preceded by coagulation) provide zyores
removal of Giardia cysts and viyusess
than does filtration {precededby
coagulation) alone. This conclusion i
based on two recent studies. In pile1
plant studies using Ohio River watess,
Logsdon {1985) has shown that
sedimentation achieves 05- to L-loz
removal of Giardia cysts. Since filiratie n
provides 2-log removal, itls sppropzistes
to assume that sedimentationand
filtration together pro’ﬂde atleast flomg.
removal. In addition, in pilot plan!
studies using Lake Houston water Reo
et al. {1988) have shown that
sedimentation {preceded by
coagulation] achieves generally gl
than 90 percent removal of viruses sand
that sedimentation and filtratior:
together generally achieve greater ot
99 percent removal of viruses,

¢ The CT values for free chloxine
have been lowered up to 10 percent,, for-
the same reasons discussed abovelar
unfiltered supplies.

» The CT values for ozone and
chiorine dioxide have been lowered by
about one-third, for the same regsras
discussed above for unfiltered swppXRies.

« Regarding the use of chlorazniness
the final Guidance Manual will
recornmend that, in general, for the
reasons discussed above for wnfilter-gl
systems, filtered systems which ad®
chlorine to the water prior to amamoenh
addition be assumed o be achieving
99.99 percent removal and/or
inactivation of viruses if theyare
achieving 89.8 percent removal andF o
inactivation of Giordio famb lio oyt s, -
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This is a change from the draft Guidance
Manual which recommended that all
systems using chloramines for primary
disinfection demonstrate the adequacy
of virus inactivation based om on-site
challenge studies. For systems which
add ammonia to the water prior to
chlorine, the final Guidance Manual will
continue to recommend on-site
chaltenge studies to determine the
adequacy of disinfection for virus
inactivation.

Figures II1.1 and II1.2 indicate the
levels of Giardia lamblia cyst
inactivation that filtered systems in the
U.S. are eurrently achieving from
disinfection alone, assuming the criteria
in the final rule and final Guidance
Manual for calculating percent
inactivation were implemented. EPA
estimates that 10 to 20 percent of filtered
systems will need to augment existing
disinfection in order to comply with this
final rule and to meet the criteria
recommended in the final Guidance
Manual, This is & large reduction from
AWWA’s sstimates that 82 percent of
filtered systems would need to enhance
their current disinfection practice to
meet the eriteria in the propossd rule
and the draft Guidance Manual
[AWWA, 1987).

H. Potential Conflict Between Today’s
Rule and Future Rules for Disinfectants
and Disinfection By-Products

EPA intends to promulgate natienal
primary drinking water regulations to
regulate levels of disinfectants and
disinfectant by-products for all systems
when it promulgates disinfection
requirements for groundwater systems.
Many commenters expressed. concern
that changes that systems might need to
make in their disinfection practice in
order o comply with today's final rule
might be inconsistent with the freatment
changes nasessary to comply with these
forthcoming regulations for disinfectants
and disinfection hy-products.

EPA believes that many of the specific
concerns expressed by commenters
have heen substantially mitigated by the

- changes in the final rule and planned

changes in the final Guidance Manual
discussed previously. As a result of
these changes, EPA believes that many
systems alieady are in compliance with
today’s rule, so changes in disinfeciion
practice will not be necessary. In
addition, under the final rule, the State
has discretion to determine what
disinfection eonditions arve needed for
filtered systemns to meet the 3- and 4-log
removal and/ or inactivation
requivements for Giardia Jamblia cysts
and viruses {or any higher level of
performance that might be spacified by
the State, depending upon sgurce water

quality conditions). In exercising this
discretion, the State could take into
account any peotential conflict with
forthcaming regulations for disinfectants
and disinfection hy-products. For
example, if a system using conventional
treatment is well-designed and ig
optimizing its clarification processes for
turbidity remeval, and is achieving very
low fillered water turbidities, it may be:
appropriate for the State to give that
system 3 logs of eredit for Giardie eyst
removal {in lieu of the generally
recommended 2.5-leg eredit); in this
way, the system ean avoid substantial
(if any) upgrades in disinfectien practice
and, in turn, potential increases in
health risks from higher levels of
disinfection by-products, In the final
Guidance Manual, EPA expects to
recommend that States give credit for 3
logs of Giardia cyst removal by
convexntional treatment only if: (8] The
total treatment train achieves af least 99
percent turbidity remeval, or filtered
water turbidities are consistently less
than 0.5 NTU, whichever results in
lower levels; and (b} the level of HPC in
the finished {disinfected) water entering
the distribution system is censistently
less than 16/ml. . S

In general, EPA believes that filtered
systems need to achieve 6.5- to I-log
inactivation of Giardio lambiic cysts
{depending on the type of filtration
used) to achieve an overall 3-log
removal and/or inactivation. However,
it may be appropriate to aliow more
credit for filiration and thus reguire lass
disinfection, e.g.. bass than 0.5 logs for-
conventional treaiment, until regulations
for disinfectants and disinfestion by-
praducts aze promulgsted and the
optimum treatment for achieving
compliance with both régulations ean be
determined. However, BPA reeammends

- that these lower lavels of disinfection

only be allowed if the source wateris
expected to have concenirations of less
than one Giardia cyst/100 ). Likewise,
for systems using slow sand filtration
angd diatomaceous earth filtration, EPA
believes it would nict be unzeasonable
for States to allow'2.5 or 3 lags of credis
for Giordia cyst removai in Beu of the
generally recoimmended guideline of 2
logs of credit, depending upon seurce
water guality and conecemns about
disinfection hy-products. Pilot plant
studies have demonstrated {USEPA,
1988b) that these technologies, when
well:operated, generally achieve thess
removals or bettar. Assuming these
technaologies achieve only a 2-leg
removal, as generally recommended by
EPA for the purpose of determining the

- appropriate level of disinfection

necessary for the system to meet the

overall ireatment performance standard,

provides a very conservative margin of
safety to control for micrebiological
concerns. However, EPA recegnizes this
assumption may Bot always be
appropriate depending wpeon sourse
waier quality, reliability of system
operation, and potential increased
health risks from disinfection by-
products. Thus, the final rule does not
dictate how the State must calculate
treatment efficiencies. for filtered
systems; it is left to State discretion.

" In the final Guidance Manual EPA

plans to recommend that States allow,
for the interim fi.e., between now and
the time EPA promulgates regulations
{or disinfectants and disinfection by-
products), mere credit for Giardia cyst
remeval fand, in turn, viras removal}
only if it determines that & system is not
currently at significant risk frome
microbiclogical concerns at the existing
level of disinfection, and that a deferral
is necessary for the system to ppgrade
its disinfection process to achieve
compliance with this rule as well as the
forthcoming regulations: for disinfectants
and disinfection: by-products. Since EPA
intends 1o regulate disinfectants and
disinfection by-products by 1991 {see 53
FR 18¢8}, and compliance with today’s
final rule for filtered systems is not
required umtil June 1993, it is anticipated
that most of such systems will have
sufficient time to optimally eddress the
reguirements of both rules.

EPA does not believe that the same
discretion discussed above for filtered
systems is appropriate for unfiltered
systems since {a) they are at much
greater risk from waterborne disease’
than are filtered systems, (b) SDWA
requires that the State defermine
whether Elivation is required within 30
months foltowing the promulgation of
this rule, and the State cannot make the
decision whether filtration is necessary
without knowing what disinfection will
be in place. Alse, the installation of
filtration by an unfiltered supply allows
a system to use much lower levels of
disinfection than is necessaryina
system without filtration; as a resulf,
levels of disinfectanis and disinfectant
by-producis are fower in fiftered
systems, assuining the same source
water gquality conditions. .

1. Turbidity Monitoring and

Performance Criteria
1. Unfiltered Systems

EPA proposed that, to aveid filtratien,
a system demonstrate on an engoing
basis that the tarbidity of the water
prier to disinfection does not exceed &
NTU, based or measurements af least
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“every four hours. Under the proposal, a-

system would not be required to filter if

it occasionally exceeded the 5 NTU limit

{although such an exceedance would be
considered a viclation of the treatment-
technique requiremenis which posed an
acute risk to human health). Specifically,
a system could exceed the 5 NTU limit
nio more than two periods during twelve
consecutive months or five periods
during 120 consecutive months, provided
that [a) the system informed its

~ costomers and the State of the violation,

as soon as possible but in no case later

" than 72 hours after the violation

occurred, and cusiomers were instructed
to boil their water before consumption
until it was determined that the water
was safe, and (b) the State determined
that the exceedance occurred because of
unusual or unpredictable circumstances.
A-“period” would be defined as a series
of consecutive days in which at least
one turbidity measurement each day
exceeded § NTU.

Some commenters were opposed to
allowing any periods when turbidities

exceeded 5 NTU since systems are most -

vulnerable to microbiological risk at
such times. Others thought that the
perieds in which turbidity could exceed
5 NTU should be limited in duration.
Some commenters stated that-an
abselute limit for turbidity was .

- inappropriate since the significance of - .
- turbidity levels as an indicator of

possible interference with disinfection:
depends on the size and chemical
composition of the particulate matter
present. Other commenters supported
the proposed turbidity limits. Some
commenters opposed the proposal to
classify an exceedance of 5 NTU as an

-acute health risk since high turbidity

does not necessarily indicate a health
hazard, depending on the nature of the
particulate matter presént. Similarly,
they objected to the proposal that -

-systems issue a boil water notice to the

public whenever the turbidity exceeded
5 NTU; many thought that such a :

-requirement should be left to State
- ‘discretion based upon an evaluation ot

actual-health risk.

In the final rule, EPA has refained the
provision that allows unfiltered systems
to exceed the turbidity limit of 5 NTU a
limited number of times, i.e., no more
than two events during 12 consecutive
months or five events during 120
consecutive months, as long as the State

* - is informed of each exceedance and
-determines that it was caused by

unusual or unpredictable circumstances.

. {In the final rule, EPA uses the term

“event” rather than “period.”) EPA

" believes that the other reguirements for

aveiding filiration in the rule ensure a

high probabxhty that adequate treatment
is still being provided if the turbidity
were to exceed 5 NTU for short periods

- of time. These include the requirements

to {a} comply with fecal or total coliform
source water quality limits: [b) maintain
disinfection conditions sufficient to
achieve at least’99.9 and 99.99 percent

" inactivation of Giardia lamblic cysts

and viruses, respectively, as indicated
by meeting the CT requirements; (c)
comply with the total coliform MCL {the
coliform rule, published elsewhere in

“today’s Federal Regisler, requires

unfiltered surface waters to take
coliform measurements at or near the .
first customer on days when the
turbidity exceeds 1 NTU and to include
these measurements in the MCL
compliance determination); and (d)}
maintain a watershed control program

" to restrict human activities. The

requirement to have a watershed control
program reduces the probability that
human viruses will be present in large
numbers, so there is less concern about

: turbldlty interfering with dismfectlgn of

viruses. In addition, there is much less

* -concern about turbidity interfering with

inactivation of Giardia cysts by
disinfection than viruses or bacteria
since Giardia cysts are much larger than
viruses and bacteria and are less likely
to be occluded or protected bv

" particulate matter,

The final rule does not specify a

‘maximum duration for a turbidity event,

as a condition for aveiding filtration,
since other requirements (discussed
above) must also be met to avoid
filtration; EPA expects that, if the
duration of an event is long, and the
system is at risk {which will depend on
the nature of the particulate matter
causing the high turbidity level, and the

" source water quality), one of the other

requiremerits for avoiding filtration is
likely to be exceeded, thereby requiring
the system to install filtration.

EPA agrees with public commenters
who stated that interference with
disinfection by turbidity will depend on
the nature of the particulate matter that
is present. Howewver, as discussed in the
proposal, EPA believes an upper limit of
6 NTU is appropriate. Increases-in

* turbidity occurrence levels from less

than 1 NTU to greater than 5-10 NTUs
have been shownto correlate with
decreases in disinfection effectiveness.
in unfiltered source waters {Le Chevalier
et al, 1981). In addition, hzgh tarbidity
waters may be unaesthetic in
appearance and cause consumers {0

_avoid use of the public water supply and

possibly choose less safe waters.
The requirement that systems inform
their customers to boil their water

" stringent turbidity criteria

. before consumption when soure witer

turbidities exceed 5 NTU has beery
deleted from the final rule. FP.Aagees
with the commenters that Statess hou 1d
determine if such an erder should he
issued, since certain site-specific Facleors
might not warrant such sction. Alssim -
the final rule, an exceedance ofth e
turbidity limit of 5 NTU'is considered a
violation of a treatment technique
requirement, but not, as proposed, ne
which poses an acute risk tohumass
health. Therefore, violation of the sNIU

- limit does not require a sy steny o xoll fy

the public via electronic media, poeslie g,
or hand delivery, depending on sy stm
type, within 72 hours. {Only writleen
notice is required, as specified for Tiex1
violations. See the public notificat o0
regulations at 40 CFR 14132}

2. Filtered Systems

EPA proposed to require sys tem sth at
filter to measure the tul‘bldlty teve 1d @
representative sample of filtered wie x
every four hours when wateris be ing
delivered to the distribution system.F@r
a systern using conventional irearmmé
or direct fil tration, EPA propos elto
require that the wurbidity level of tHye
system’s filtered water be less thamor
equal to 0.5 NTU in at least 66 perczent of
the measurements taken each rnoz th
For a system using slow sand o1
diatomaceous earth filtrati on, EPAC
proposed to require that the taxbid ity -
fevelbe lessthant NTUin atles® &
percent of the measuremerits teakers sacsh
month. Under the proposal, for syjs-tens  °
using conventional treatment o dizvedt
filtration, if the State determinedtbal
on-site studies demonstratedatleas
90.9 percent overall rernoval arad/eer
inactivation of Giardio cysts, theStle
could specify a higher turbidity limedt w p
to 1 NTU in g5 percent ofthesamp 3si n
amonth

Many commeniers, especially theox
representing small systems, favoread
retaining the currennt turbidity
monitering requirernentsin the jnlesrin
regulations, ie., one sample per day {1
CFR 141.22}. Commenters claimzed ®ht
menitoring of turbidily everyfoulmors,
or by continuous monitoring and
recording equipment, is not feasibles or
small systerns. In addition, maray
commenters objected to the 05 NTH) -
limit for systems using conventdonal
treatmenti or direct filtratiory; they
favored retaining the existing s tanc@aid
of 1 NTU. Some commeniers staaled
there is no evidence that the more
PA progoosesd
would result in incressed heslih
pretection, i.e, Fewer waterborme
disease outbreaks, comparedte the-
existing turbidity MCL. Commenter s
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stated that many systems, especially
smaller systems, would incur significant
costs to make freatment changes to
comply with the proposed tufhidiiy
criteria. In a survey by AWWA (1987},
which sampled mostly large systems, 24
percent of the filiered systems which
responded did not have filtered water
with turbidity less than.0.5 NTU 95
percent of the time.

Seme commenters supporied the 0.3

NTU limit, elaiming it wounld.

significantly improve the qaahty of
drinking water nationwide. Othex
commenters supported the 6.5 NTU lmit

but only for large systems: they

suggested EPA prommlgate a separate
limit of 2 NTU for small sysiems, Still

. other commenters favored the 6.5 NTL

limit but thought the rule should allow
the Siate to inerease the limit if there
was evidence of effective removal of
Grardia cysts or Giardia cyst-sized
particles at higher turbidities.

In response te these comments, EPA
requested comment on alternatives ta
the proposed turbidity provisions in the

May 6. 1988, notice of availability {53 FR :

16354). Most comingnters respending to
this issue supporfed these changes. As a
result, many have been included in the
final rule Theqe changes are described
below.

The final rule allows the State fo
reduce the monitoring frequency for
turbidity to one grab sample per day for
systems serving 580 or fewer perzp?e it
the State finds that the historical
performance and operation of the
sysiem indicates effective particulale
removal uader the variety of sonditions.
expected to oceur in that system. EPA
believes this provision for reduced
monitoring is apprepriate because, for
very smaii systems, gi'ab sample ~

moritorifig every four hours of eperation

may not be feasible (fe., it is
economdcally infeasible to provide the
degree of operator attention necessary
te conduct such monitoring; likewise, i
is costly to install and impractical to’
maintain automated turbidiiy
monitoring squipment). At ﬁ"e reducad
monitoring frequency, the same
perfermaﬂce griteria would apply. Thus,
for instance, if two or more of the 50
samples taken in one morth exceed the
turbidity limit, then less than 85 percant
of the samples would meet the turbidity
performance critericn, and the system
would be i violation of a treatment
technique requirement. .

EPA believes that it is feasible for
most systems using conventional
treatment or direct filtration to achieve

- the turbidity performance criterion of 0.5

NTU {see 52 FR 42200, 42205-42206}.
EPA helisves it is generally negessary
for systems using conventional . -

treatment or direct Hliration to meet this -
* turbidity limit to achieve at least 99.9

percent removal and/or inagtivation of
Giardio cysts with filtration and
disinfection. EPA recogaizes that many

_existing filtered systems currently may -
- not be meeting the proposed turbidity
* limit; however, EPA believes that most

of these systems can meet these imits -
with treatment modifications that
involve very low gosts (see Table VI-3].

EPA recognizes thatit may he
possible for some systems thai currently
are not meeting the turbidity
performance criterion, depending upsn
raw water quality and other freatment
characteristics, to still achieve the
overall minimum {oz better) removal
and/or inactivation of Giardia cysts
Therefore, the final rule allows a system
to operate at higher filtered turbidities,
up to 1 NT in at least 85 percent of the
measurements, if the State determines
that the system is achieving the
minimum performance reguirement of
89.9 percent removal and/or inactivation
of Giardic cysts at the higher turbidity
level. Unlike the proposal, the final rule
does not require the system to agtually
demonstrate (e.g., with pilot plant study
resulis) it is achieving the minimum
performance requirements at the highsr
turbidity level to be allowed to operate
at this level. Instead, the State’s
determination may be based upon an
analysis of existing design and operating
conditions fe.g. adequacy of treatment
prior to filtration, percent turbidity
removal across the entire treatment
train, stringency of disinfeetion} andfor
performance relative {o certain water
quality characteristics {e.g.,
micrabiotogical analy‘srs of the filtered
water, parﬁcie size counts in water
before and after filtration}. The State
may wish to consider-such factors as
source water quality and system size in
determinfag the extent of analysis
necessary. The final Guidance Manual
will provide additional gnidance to the
States for determining when a higher
turbidity Hmit meght be appropriate,
Por any filiration technology, BPA

beligves that filtered water turbidittes
should generally be l2ss than 1 NTU in
order to prevent interference with
diginfection of viruses. Allowing an
average turbidity of less than 1 NTU, as
some commenters suggested, would
allow systems to excesed 1 NTra high
percentage of the time, during which
time there might be interference with
disinfection. Therefore, EPA hasg setan
upper limit for tarbidity of 1 NTU in 85
percent-of the medsurements, rather
than specifvine an average. Asg in the
proposal, exceptions to this Hmit are
allowed for slaw sand filtration, up to &
NTU, but at no time exceeding 5 NT1J, if

the system demonstrates to the State
that there is no interfererice with -
disinfection, because studies. -

- demonstrate that slow sand filiers can

achieve greater than 99.2 percertt
removal of Giordia cysts by filiratien
alone at turbidities exceading 1 NTU
{Bellamy et al., 19854, b}.

The additional flexibility in the final
rule will allow States to apply :
engineering judgment, as appraopriats, to
determine what information is :
necessary for demonstrating adequale
treatment performance. EPA anti¢ipates
that this added flexibility will reduce
costs, espaciaﬂy for small systems,
while still en suﬂng that adequate
treatment is in place.’

IV. Description of the Final Rule

EPA believes that all surface waters -
and ground water under the direct-
influence of surface water are at risk, at
least 1o some dagres, from = - "
contamination by Giardia lamblic and
other protozes, vireses, and pathogenic
bacteria and that public water systfems.- -
using such sowree waters should provide -
minimum levels of treatment te ensure
protection frem illness caused by these’
contaminants. Fherefore, this ra
appliss toalk pub}‘ie weter systems {bothy
communily end nen-community® which
use a surface water source or a grouad -
water scurce wnder the direct mﬁ&e‘ﬂﬁ&
of surface water. _

This rule defines “surface water™ as

- all water open to the atn*s«aﬁﬁers gad

subject te surface runoff fe.g., rivers,
lakes, sireams, reservoirs,
1mpoundmer is}. This rule defines
“ground water nder the direct mnﬁwnﬁa a
of surface water” as: :

any watsr beneath the surface of the ground
with (i} significant ceourrence of insecis or
other macroorganisms, algae, or large-
diameter pathogens such as Glardie Jambiia,
or {ii} significant and relatively vapid shifis in
waler gharacteristics such as turbidity,
temperature, conduativily, or pH which
closely correlate to climatological or surfaca
water conditions. Divect influence must be
determined for each individual source in
accordance with criteris established by the
Siate. The Siate detarmination of direci
influence may be based en site-spesific
measurements of water quality and/or
documentation of well construction

Nstfcs and geology with fisld

The State is responsible for
determining whether a system uses
ground water under the direct influence
of surface water and is, tharefor

+ subject to the requirements of thisrule,

Determinations 6f whether a ground

- water system is under the direct

influence of surface water must be madﬂ
within 5 vears following the :
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promulgation date of this rule for
community water supplies and within 16
years following the promulgation date of
this rule for non-community water
systems. Procediires that may be used
for determining whether there is direct
influence by surface water will be
included in the final Guidance Manual.
tates may choose to apply general
guidelines based on source
characteristics to expedite the
determination for easily characterized
sources, and to apply more specific
criteria, including micrebiological
analysis, for sources more difficult to-
characterize. For systems which use
mixed source water supplies (i.e.,
ground water not under the direct
influence of surface water and surface
water), this rule apphes only to the
water originating from the surface water
source. .

A, Operator Personnel Reguiremenis

Under the final rule, all systems using
surface water or ground water under the
direct influence of surface water must

" be cperated by personnel that meet
qualifications specified by the State. As
described later, States must develop
operator qualifications if they do not
already have them and require that
systems be operated by personnel who -
meet these gualifications. The

_appropriate criteria for determining if an
opsrator is:quaﬁﬁed depend upon the
type and size of the system. EPA
encourages Stdtes which do not yet
have operator license certification
programs in effect to deveigp such
programs.

B. Treatmeni Reguirements
1. Summary

‘Under this rule, all community and
nop-community public water systems
using any surface water source must
treat their surface water source(s) to
achieve at least 99.9 percent removal
and/or inactivation of Giardia lamblia
cysts, and at least 99.98 percent removal
apd/” or inactivation of viruses. A system
is deemed to be in compliance with this

requirement if it complies with the
freatment technique requirements
specified in this rule. At a minimum, the
treatment required for any surface water
mmast include disinfection.

Thus, systems with very clean and
protected source waters that meet the
source water quality criteria (including
fow total coliform or fecal coliform
levels and low turbidity levels, as
spacified in the rule} and certain site-
specific criteria {including an effective
watershed control program), ars
required to use only disinfection to

- achieve 88.9 percent and 99.99 percent

inactivation of Giardia lamblia cysts
and viruses, respectively. If such
systems can continually meet the
applicable CT values specified in the
rele {or, if a disinfectant other than
chlorine is used, other criteria specified
by the State), the system is considered
to be in compliance with the required
removal and/or inactivation
requirements for Giardia lamblia and
viruses without monitoring for these
organisms, Systems which cannot meet
the source water quality criteria and
site-specific criteria of this rule are

- required to filier their water.

-Systems required to filter can use a
variety of treatment technologies to
meet the minimum 99.9 and 28.99
percent performance levels, A system
with filiration that achieves certain .
turbidity levels and meeis specified
disinfection requirements is deemed to

- be in compliance with these

performance requirements.

For most source waters in the United
States, EPA considers conventional
treatment {whick includes coagulation,
flocculation, sedimentation, rapid (
granular filiration, and disinfection) to
be the best technology for controlling

microbiological contaminants because

of the multiple barriers of protection

that it provides. Conventional treatment

has been demonstrated to achieve at
least 96.9 percent removal and/or
inactivation of Giardia Jamblia cysts
and 88.89 percent removal and/or
inactivation of viruses under

appropriate design and operahng
conditions (USEPA, 1988b); it is the
benchmark against which water
treatment decisions should be judged.
Direct filiration [which includes
coagulation), slow sand filtraticn, and
diatomaceous earth filiration, each with
diginfection, alsc have been
demonstrated to achieve at least 99.9

parcent removal and/or inactivation of

Giardia Jamblia cysts and 99.99 percent
removal and/or inactivation of viruses
under appropriate design and cperating
conditions {USEPA, 1988b).

Under the final rule, a public water
system alsc may use a filtration
technology other than the four specified
above if it demonstrates to the State
using pilot plant challenge studies, or
other appropriate means, that the
filtration technology, in combination
with disinfection, achieves at least 93.9
percent and 99.99 percent removal and/
or inactivation of Glardic Jamblia cysts
and viruses, respectively, In addition,
the State may approve a technology
demonstraied to be effective at one site
for use at another site if the source
water quality conditions at the two sites
are similar,

In determining the appropriate
technology to be used, source water
quality, site-specific factors {e.g.,
available land, location of the treatment
plant relative to the water source,
waste-disposal concerns), and cost
effectiveness need to be considered. In
general, the level of ireatment provided
should be commensurate with the
potential for pathogen contamination in
the source water, Table IV-1 provides
guidelines for selecting filtration
technology{ies) to be used based on
source water guality, EPA recommends
conducting pilot plant studies to help
determine the most appropriate
filtration technology and the optimum
design conditions, More detailed
guidelines for determining the
appropriate technology and design
conditions will be inciuded in the final
Guidance Manual,

TABLE IV-1.—GEnERALIZED CAPABILITY OF FiLTRATION SYSTEMS TO ACCOMMODATE VARICUS Raw WATER QUALITY CORDITIONS

Treasment technology

Genera! constraints f.e., indicated
values accasaonany could be
exceeded)

Total coliforms ?”Zggdi' Color
#1100l |ty 5 | CUYE

Conventional Treaiment ... o

{with no predisinfection)

Direct Filiration

<20,000 1 ne . <78
ra- ,
strictions.
<5,000 | no <75
re-
strictions.

<800 1 «7-14.. <40

T B 1 A,




Federal Register / Vol. 54, No. 124 f Thursday, June 29,1989 -[ Rlil'asu-aﬂd Regulations

27585

Taste N-T ——GEN?ERMJZE& C&FABIMTV* OoF FH_TRATFON Svsrs'ws TO ACCOMMODATE VARIOUS Raw WATER QuaLiTy C@Naa‘rlens—~ -

. Continued:

General constraints {i.e., iridicated -
vaiues occasionally could he

N exceeded)
_ Treatment techaology —
Total cotiforms 'Tﬁga” . Color
§# /100 mi} NTUp® | ©cy
Slow Sand Filtration : <800 { <10..J <5
Diatomageous Earth Fittsation <50 | <5uieenr] <5

I Nephelometic turbidity units.
2 Co!orimetr.c umts

2. Criteria for' Determining if Finratw't Is
Required

Under the final ruleF a public water
system using surface water must use
filtration unless it meets the fmiawmg
criteria:

Source Water Quality Criteria

« Coliforms

¢ Turbidity

Site-specific Criteria

* Disinfection

¢ ‘Watershed coniral

v On-site inspection-

+ Absence of waterboine disease

outbreaks

= Total coliform maximum
contaminant level {MCL) .

*+ Total trihalomethanes (TTHMs)
MCLE ,

These criteria are described in detail
below, o

(2} Source Woter zauftf Criterig—
(1) Coliform limits. To aveid filtration, a
system must meet one of the following
criteria: {1} The feeal coliform
concentration in water prior to
disinfection is egual to or fess than 20/
100 m! in at least 98 pergent of the
samples; oz (2} the total eoliform
_concentration in water prior to -
disinfection: is equal to or less than 100/
100 ml in at least 89 percent of the
samples.If a system monitors for both
parameters, it may exceed the total
coliform limit, but net the fecal coliform
limit, and still avoid filfration, while a
system that meets the total coliform
limit, but not the fecal coliform Iimit,
must ins iall fi itrahon. Mintmam -
samplin g frequencies for different
system sizes are as follows:

iat r Samples/

Bonuiation served wegk f
<BO0 e 1
501 to 3,300 2
3,301 o 10,000 8
10,001 £ 25000 (et 4
> 25,000 5

3 Must be taken on separate days.

This sampling must include one

measurement on every day during which -

the turbidity exceeds T NTU funless the
State determines that the system, for
logistical reaseons eutside the system’s .
coniret, cannot have the sample
analyzed within 30 hours of cellection].
This sample counts tewards. the total
number that must be taken each week.
" The coliform limits are an ongoing
requirement; at the end of cach month,
the system must evaluate the data
coliected for the preceding six months
the system served water to the public
and determine if this source water

" quality comdition is still being met, If the

criterion has not been met, the system
must install filiration. -

(2) Turbidity limits. To avoid
filtration, the turbidity of the water prior

. to disinfection cannot excead 5 NTU, on

an ongoing basis, based on grab samples
collecied every four hours (or more
frequenily] that the system is in
operation. A system may substifute
continuous turbidity monitoring for grab
sampie monitoring if it validates such
measurements for accuracy with grab

. sample measurements on a regular

basid, as spacified by the State. If a
public water system uses continuocus

"monitoring, it must use turbidity values

recorded every faur hours for some
shorter regular #me interval] to
determine whether it meets the turbidity
limit for raw water. A system
occasionally may éxceed the 5 NTU
limit and stil} aveid filiration as long as
(2) the State determines that each even
ocourred because of unusual or

- unpredietable siroumstances and (b} as

a result of this event, there have not
been more than two sauch evenis in the
past twelve months the system served
walter te the public or more than five
such events in the past 120 months the
system served water {o the public. An
“event” iz defined ag 2 series of
consesutive days in wkich at least ong
turbidity measurement sach day
exceeds 53 NTU.

It is important to note that every
event, L.e., exceedance of the 5 NTU
limit, regardless of whether the system
must filter as a consequence, constitutes
a violation of a treatment technique

requirement. For example, if the :
turbidity exceeded 5 NTU: in at least ene -
measurement sach: day for three
consecutive days, this would censtitute
one event ard ens treatment technigue
violation. If this was the third event in
the past 12 menthks the system served
water to the public, or the sixth event in
the past 120 months the system had
served waier to the ptzbhc, the system
also would be required to instalt
filiration. In all cases, the sysiem must -~
inform the Btate when the turbidity
exceeds 5 NTU as soen as possible, but
no later than the end of the next .
business day.

{(b) Siie-Specific C‘f‘rfena——Fl}
Disinfection requirements. To avoid
filtration, this role requires that d system
practice disinfection and have either (a]

-redundant disinfection capsbility,

including an auxiltary power supply

with automatic start~up and alarm, to
ensure that continuous disinfection is
provided; or fb) automatie shut-off of

. .delivery of water to the distribution
. system whenaver the disinfectant

residual is less than 6.2 mg/lin the
water. A system that fails to meet either

- of these requirements must instail
- filtration. The aptien of automatic shut-

off is not permitted if the State
determines that this action could cause
an unreasonable risk to health (e.g,
automatic shui-off is not appropriate if it
results in negative préssures within the
distribution system or inadeguate water
supplies for fire protection].

(i) Muaintencnee of o disinfectant
residual af the point of eniry. Te aveid
filtraticn, the disinfectant residual in
water entering the distribution system.
cannot be less than 0.2 mg/! for more
than four hours, with ona exeeption
noted below. Systems serving more then

3,300 persons must monitor

continuously. If there: is a failure in the
continuous menitoring sgnipment, the
system may substitute grah sampling
every four hours for up to five working
days following the failure of the
equipment. Systems serving 3,300 oz
fewer pem;ne may monitor continuously
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or take grab samples at the frequencmes

prescribed below:

Systen size by population -Sa(?;’g’f‘fs’
<500...... 1
50 t0.1,000 ; 2
1,001 10 2,500,000 eurvcremsin: 3
2,501 to 3,300 4

* Samples cannot be taken at the same time. The
sampling intervals are subject to Siate review and >
approval,

If at any time the residual dlsmfectant
concentration falls belew 0.2 mg/lin a
system using grab sample monitoring,

"' the system must continue to take a grab-

sample every four hours until the

- residual disinfectant concentrationis -

equal to or greater than 0.2 mg/l. For all -
systems, if the residual concentration is
not restored to at least 0.2 mg/1 within

_ four hours-after a value of less than 0.2
mg/l is observed, the system is in

violation of a treatment technique
reguirement, and must install filtration.
However, if the State finds that the -~
exceedance was caused by an unusual
and unpredictable circumstance, the
State may choocse not to require
filtration. EPA expects the States to use
this provision sparingly; it is intended to
encompass catastrophic events, not

_ infrequent large storm events. In
.addition, any Hme the residual
concentration falls below 0.2 mg/l, the

system must nolify the State.
Notification must OCCUr 8s §00N &8
possible, but no later than by the end of
the next business day. The system alsc
tust notify the State by the end of the
next business day whether or not the
residual was restored within four hours.
{ii} Minimum percent inactivation
requirements. To aveid filtration, a
system must maintain disinfection
operational conditions which inactivate
89.9 percent of Giardia lamblia cysts
and 99.99 percent of viruses. To make
this demonstration, the system must
determine disinfectant residual(s),
disinfectant contact titne{s), pH, and
water temperature, and use these data
to calculate whether it is meeting the
minimum total percent inactivation
requirements in the rule, [The CT values
necessary to achieve 89,9 percent
inactivation of Giardia lomblia cysis
and 99.99 percent inactivation of viruses
by various disinfectants and under
various conditions aré specified in the
rule.) A system is deémed in compliance
with the inactivation requirements if the
CT value{s) calculated for its
disinfection conditions meet (or exceed]}
the relevant CT value specified in the
rule. The system must make this
determination each day that it is
delivering water to its customers, For

- disinfectants other than chlorine, a

system may demenstrate, through use of
a State-approved protocol for on-site
disinfection challenge studies or other

- information satisfactory to the State,

that disinfection conditions other than

-those specified in the rule are adequate

for meeting the minimum levels of
inactivation.

For the purpose of calculating CT
values, disinfection contact time (in
minutes) is the time it takes the water,

- during peak hourly flow, to move

between the point of disinfectant
application {or the previous point of
measurement] to a peint before or at the
point where the residual disinfectant
conceriration (in mg/l} is measured
{which in turn must be béfore or at the

first customer). The point of disinfectant

application is defined as the point whers
the disinfectant is applied and water
downstiream of that point is not subject .
to recontamination by surface water
runoff. Contact time in pipelines must be

" galculated based on “plug flow” {i.e.,

where all water moves homogeneously
in time between two points} by dividing
the internal volume of the pipeline by
the peak hourly flow rate through that
pipeline. Contact time within mixing
basins and storage reservoirs must be
determined by tracer studies or an
equivalent demonstration.

Under this rule, systems with only one

" point of disinfectant application may

measure “C” at any number of points
within the treatment train, determine
each corresponding “T” and thereby

. calculate the CTs for each sequence to
. determine the percent inactivation

achieved. The total inactivation ratia
achieved is the sum of all the fractional
inactivations calculated for each point
where disinfectant residual was
measured. To determine the total
inactivation ratio achieved using this

- method, the system must calculate the

CT for each point where “C" was
measured {CTcalc) and compare this
with the CToe s value {the CT value
reguired to achieve 99.9 percent
inactivation of Giardia cysts) given in
the rule for the particular conditions
{pH, temperature, and residual
disinfectant concentration) at that point.
Specifically, the system must divide
each calculated CT value by its
corresponding CTees value in the rule to
determine the inactivation ratio for each
peint where “C” was measured. If the
sum of the inactivation ratios, or

CTeale
CToss,

2

is equal to or greater than 1.0 (i.e., the
sum of all the sequences for which CT
was calculated before or at the first
customer provides 99.9 percent or more
inactivation of Giardia lamblia cysts).
the system is meeting the disinfection
performance requirement. In other
words, if: CiT:/CTee.e + TeT2fCTass +
CoTs/CTess + .+ . + CyTuf/Closs >1.0
{where CTgg0 is speciﬁed in the rule for
each combination of Ci, G2, Gs, . . .Gy -
temperature; and pHj, the system is
meeting the disinfection performance
requirement.

Systems need only calculate one CT
(CTcalc) each day for a point before or
at the first customer. Aitematwely,
systems have the option of calculating
multiple CTs after the point of
disinfectant application but befors or at
the first customer to determine the
inactivation ratio, If one CT is
calculated {CTcalc) and this exceeds the
applicable CTys s, the system is meeting
the disinfection performance
requirement; this may be all that § is’
necessary for systems with very low
oxidant demand in the water or s; ystems
where it is obvious they will achaeve at
least 99.9 percent inactivation.

For systems with multiple peints of
disinfectant application {e.g., ozone
followed by chlorine, or chlorine applied
at two different points in the treatment
train), the inactivation ratic of each -
disinfectant sequence before orat the
first customer must be used to determine
the total inactivation ratio. The
disinfectant residual of each disinfection
sequence and the corresponding contact
time must be determined at some point
prior to the subsequent disinfection
application point{s) to determine the
inactivation ratio for that sequence, and
whether the tetal inactivation ratio of
1.8 or greater is achieved. For example,
if the first disinfection sequence
provided an inactivation ratic of 35 {(or
69 percent inactivation) and the second
disinfection sequence provided an
inactivation ratio of ¥ {or 90 percent
inactivation), the total inactivation ratio.
would equal 1.0 (35 + % = 1). The iotal
percent inactivation could also be’
determined as follows:

100
% inactivation=100— —
10¥

whera {CTealc) s
y= }: {CTs0.0}

if the system fails o achieve at least
©9.9 percent inactivation {i.e., the
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inactivatien ratio is less than 1.0} any
two or more days in one month, the
system is in violation of a tregtment
technigue reqiiirement for that month. if |
this violation occurs during a seeond.
month in any 12 consecytive months the
system serves water to the public, the”
system must install filtration, unless the ~
State determines that at leastone of * .~
these violations was caused by
circumstances that were unusual and
unpredictable. A third viclation in 12,
months, regardless of the cause, triggers
filtration. o
Guidance for determining the percent
inactivation of Giardio cysts and viruses
_ under different conditions will be
provided in the final Guidanee Manual.
(iii) Maintenance of a disinfectant
residucl in the distribution system. To
avoid filtration, the disinfectant residual
in the distribution system gannct be -
undetectable in more then five percent -
of the samples in a month, forany two
consecutive months that the system
serves water to the public. Systéms may
- measure HPC instead of disinfectant
residual. Sites with HPC concentrations
of less than or equal to 500/ml are
considered equivalent to sites with
detectable residuals for the purpose of
determining compliance: Public water
systems must moniter for the presence
of a-disinfectant residual (or HPC levels} -
at the same frequency and locatiens as
total coliform measurements taken - -
-pursuant to- the fotal coliform regulation
' published elsewhere in today’s Federal
‘Register. However, if the State
determines, based on site-specific
considerations, that a system has ne
means for having a sample transported
and analyzed for HPG by a certified -
laboratory within the reguisiie time and
temperature conditions (Method 907,
APHA, 1985}, but that the system is.
providing adequate disinfection in the
distribufion system, this requirement -
-does-not apply to that system.

For systems which use both surface
and ground water sources, the State
may allow the system to take : -
disinfectant residuval or HPC samples at
points other then the total ealiform
sampling locations if the State
determines that such points are more
representative of treated (disinfected)
water guality within the distribution
system.

If a system fails to maintain a
detectable disinfactant residual or an
HPC level of less than or egual to 500/
ml in more than 5 percent of the samples
during a menth, for any two consecutive
months the system serves water to the
public, the system is in violation of a
treatment techrigue requiremant. n
addition, this system must install .
filtration unless the State determines

that the violation was notdue io a
deficiency. in treatment of the source
water {e.g., the violation was due to a
deficiency in the distribution system,
such as cross-connection contamination
er failure in the pipeline). <
{2) Waiershed contrel requirements.
To avoid filtration, systems must
establish and maintain an effective
watershed coptrol program to minimize

the potential contamination by Giardia

lamblia cysts and viruses in the source
water. ' .
The State must determine Whether the
watershed control program is adequate
to limit potential contamination by
Giardia lemblie cysts and viruses, In
making this determination, the State
must consider the comprehensiveness of
the watershed review; the effectiveness
of the system’s program to monitor and
control activities oceurring in the
watershed that could have an adverse

" effect on water guality; and the exient to

which the system has maximized land
ownership and/or control of land use
within the watershed. At a minimum, -

" the watershed control program must: {1}
* Characterize the watershed hydrology

and land ownership; (2} identify
watershed characteristics and activities
which may have an adverse effect on

" source water quality; and (3} monitor the
occurrence of activities which may have -

an adverse effect on source water
quality, The public water system must .

-.demonstrate through ownership or

written agreements with landowners in
the watershed, or a combination of both,
that it controls all human activities
which may have an adverse effect on

* the microbiological guality of the souree .

water. The system must submit an

- annual report to the State that identifies

any special concerns about the
watershed and how they are being
handled; describes setivities in the

" watershed that affect water quality; and
-projects what adverse activities are
" expected to oceur in the future and

describes how the public water system
intends to address them. For systems

- using a ground water source under the

direct influence of surface water, an
approved wellhead protectien pregram
developed under section 1428 of the Safe
Drinking Water Act may be used, if the
State deems it appropriate, to meet
these requirements. Guidance for
developing and maintaining an effective
watershed control program will be
included in the final Guidance Manuatl.
(3) On-site inspection requirements.
To aveid filtration. a system must have
an annual on-site inspection conducted
by the State, or by a pdrty approved by
the State, which demonsirates that the
system is maintaining an adequate

. watershed control program and reliable .

disinfeation treatment. The parpose of
the on-site inspection is to identify all
microbiological health hazards and
assess their present and future
importanece. The on-site inspection must
include: : '

{a) A review of the effectiveness of
the watershed eontrol program;

(b} A review of the physical condition
of the source intake and how well it is.
protected; .

{c) A review of the system’s
equipment mainténancs program to
ensure that there is low probability for |
failure of the disinfection process;

(d) An inspection of the disinfeetion
equipment for physical deterioration; ~

(e} A review of operating proeedures: ..

{f) A review of data records to insure
that all required tests are being =~
conducted and results recorded, and
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that disinfestion is effectively practiced;

and .

(g) Identification of any improvements
-which-are needed in the equipment,

system maintenance and operation, or
data eollection. L

The on-site inspection must be
conducted by a competent individual(s} -
such as a sanitary or civil engineer,

_sanitarian, or technician who has

experience in and knowledge about the
operation and maintenance of a water
system, and who has a sound
understanding of public health
principles and waterborne diseases. A

" report of the on-site inspection

summarizing all findings must be
prepared every year. The State will
review the report and determine

whether the system is maintainingan . .

adequate waiershed control program
and reliable disinfection treatment. EPA
will include detailed suggestions for
conducting an en-site inspection and - -
interpreting the resulis in the final
Guidance Manual. S

(4) Absence of waterborne disease

outbreaks. To avoid filtration, a system

cannot have been identified as a source-
of waterborne disease outbreak, or if it

_ has been so identified, the system must

have been modified sufficiently to

- prevent another such ocourrence, as

determined by the State. An unfiltered
system that has a waterborne disease
outbreak is in violation of a treatment

technique requirement which poses an

acute risk to healih. A “waterborne
disease outbreak” is defined as a
significant oecurrence of acute
infectious illness that the State or local
health agency has determined to be

epidemiologically asseciated with the "

ingestion of water from & public water

system that is' deficient in reatment. -
{8} Compiiance with the fotal coliforny

maximun coniaminant level (MCL}L To
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avoid filtration, a system must comply
with the MCL for total coliforms,
published elsewhere in today's Federal
Register, at least 11 cut of the previous
12 months the system served water to
the public on an ongoing basis, unless
the State determines that failure to meet
this requirement was not caused by a
deficiency in treatment of the source
water. If the State makes such a
determination, the system is not
required to install filtration. The total
coliform rule requires systems using
surface water or ground water under the
influence of surface water which do not
filter to collect a sample at or near the
first customer each day that the |
turbidity level exceeds 1 NTU within 24
hours of learning of the result and to
analyze the samp!le for the presence of
total coliforms. {If the State determines
that it is not possible for the system to
have such a sample analyzed within 24
hours, this time limit may be extended
on a case-by-case basis.) This sample
may be used to fulfill the routine
compliance monitoring requirements of
the total coliform rule. The results of the
additional sample must be included in
determining whether the system is in.
compliance with the monthly MCL for
total coliforms. -

{6) Compliance with the total |
trihalomethane MCL, To avoid
filtration, a system must comply wilh
the total trihalomethane (TTHM) -
regulation (40 CFR 141.12 and 141.30},
Anp unfiltered system that violates the
TTHM regulation must install filtration.
Currently, this requirement only applies
to systems serving more then 10,000
people. When new regulations for
disinfection by-products are
promulgated, EPA expecis they will
apply to smaller systems as well as
these larger systems. At thal time, lhose
smaller systems would be required to
corgply with these requirements to avoid
filtration,

3. Critetia for Determining if Treatment
is Adequate for Filiered Systems

" Systems which [ail to mee! one or
~moré of the above criteria for avoiding
filtration must install filiration. This
section describes the performance
criteria for these systems which must
install filtration, as well as systems that
already are filtering their water
{&) Disinfection requirements. Under -
this final rule. the requirements for
maintaining a disinfectant residual at
the entry point o the distribution system
and ia the distribution system described
ebove for unfiltered systems also apply
to filtered systems. The State must
determine the leve] of disinfection
reéquired for each sysiem io ensure that
the tolal ireatment process [i.e.

it

filtration and disinfection) achieves at
ieast a 89.9 percent {3-log} and 99.99
percent (4-log} removal and/or
inactivation of Giardia lamblia cysts
and viruses, respectively. The final
Guidance Manual will recommend
different levels of disinfection as a
function of different treatment
technologies and source water qualities.
(b} Turbidity monitoring
reguirements. Under this rule, systems
serving more than 500 people which use
conventional {reatment, direct filiration,
or diatomaceous earth filtration must
monitor the turbidity of representative
filiered waier by grab sample every four
hours {or more frequently) that the
gystem is in operation. A system may -
substitute continuous turbidity
monitoring for grab sampling if it
validates such measurements for
accuracy with grab sample .
measurements on a regular basis, as
specified by the State. If a system uses
continuous moniforing, it must use the
turbidity value for every four-hour
interval {or some shorter regular time
interval) to determine compliance with

. the turbidity performance criterion.

For systems using slow sand filtration

or technologies other than conventional

treatment, direct filtration, or
diatomaceous earth filtration {such as
cartridge filtration), the State may
reduce the sampling frequency for
turbidity to one sample per day if the
State determines that less frequent
monitoring is sufficient to indicate
effective filtration performance.

-For systems serving 500 or fewer
people, the State may reduce the -
sampling frequency to once per day,
regardless of the type of filiration
treatment used, if the State determines'
that less frequent monitoring is
sufficient 1o indicate effective filtration
performance.

(c) Turbidity performance criteria—
{1} Conventicnal treatment or direct
filtration. For systems using.
conventional treatment or direct
filtration, the final rule requires that the
filterad water turbidity level be less
than or equal to 0.5 NTU in €5 percen: of
the measurements taken every month,

‘and at no time exceed 5.MNTU. The

system must.inform the State when the
turbidity exceeds 5 NTU as soon as -
possible. but not later than the end of
the next business day.

The State may allow any-system an
alternate turbidity limit, up to 1 NTU in
85 percent of the meassurements, if the -
State determines thai the system is
achieving the minimum cverall ‘

performance requirement of 99.9 percent -

removal and/or inactivation of Giardia
lamblia cysts at the higher turbidity

level. Such a determination may be
based upon an analysis of existing
design and operating conditions {e.g.,
adequacy of {reatment prior to filiration,
percent turbidity removal across the
entire treatment train, and level of -
disinfection), and/or filiration
effectiveness relative to certain water
quality measurements {e.g., ’
microbiclogical analysis of the filtered
water, particle size counting before and
after the filter). Under this provision, the

.State may consider such faciors as

source water quality, extent of
treatimnent, and system size to determine
the analysis necessary to justify the
higher turbidity limit. In the final
CGuidance Manual, EPA will provide
additional information for determining’
when it may be appropriate to allow.
higher turbidity performance criteria,
All systems are expected to optimize
their treatment 8o as tc achieve the
lowest turbidities feasible at all times.

- This will promote optimal removal of

Grardia Jamblia cysts and other
pathogens, and provide optimal
conditions for disinfection.

{2) Siow sand filtration. For systems
using slow sand filiration, the final rule
requires that the filtered water turbidity
be 1 NTU or less in 95 percent of the

" measurements taken each month and at

no Hime exceed 5 NTU, However, the
State may allow a turbidity value
greater than 1 NTU, but below 5 NTU, in

.95 percent of the measurements if the

State determines there is no significant
interference with disinfection at the
higher turbidity level. The system must
inform the State when the tarbidity.
exceeds 5 NTU as socn as possible, but
not later than the end of the next
business day. _ :

(8) Dictomaceous ecrth filiration, For
systems using diatomaceous earth
filtration, the filtered water turbidity
must be less than or equal to 1 NTU in
at least 95 percent of the measurements
taken each month. At no time may the -
turbidity exceed 5 NTU. The system
must inform the State when the turbidity
exceeds 3 NTU as soon as possible, but
not {ater than the end of the next
business day. ‘

. {4) Other filtration technologies. A
public water system may use a filtration
technology other than one described
above if it demonstrates to the State,
using pilot plaat studies, conducted on-
site or at-another site with similar
source counditions, that the alternative
filiration teck nology, together with -
disinfection, counsistently achieves 89.9
percent removal and/or inactivation of
Giardia lamblic cysts and 98.95 percent

-removal and/or inactivation of viruses.
“The system must meet the same
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turbidity limits prescrxbed for slow sand -
filtration.”

C. Baportma Requirements

Reporting requirements for all public
water systems which use a surface
water source or a ground water sgurce
under the influence of surface water are
specified in § 141.75 of the final rule.
These reports are designed to document:
compliance with the treatment and
monitoring requirements in §§ 141.71,
141.72, 141.73, and 141.74 {described
above). Separate requirements are
specified for systems which do not use
filtration and systems which do use
filtration.

1. Unfiltered Sysiems

Systems which do not use filiration
are required to repert to the State ona
monthly basis whether they are meeting
the treatment and monitoring
requirements for avoiding filiration, for .
each month they serve water to the
public. The report must include a
summary of the results of source water
monitoring for total or fecal cohforms (if
the system monitors for both, only fecal
coliforms must be reported) and
turbidity, to demonstrate compliance
with § 141.71(a). The specific iters to be
reporied are listed in § 141.75{a)(1).

Each system that does not use
filtration must report disinfection
conditions monthly to demonstrate that:
(1) It met the 99.9 percent Giardia
lamblia cyst and 99.99 percent virus
inactivation performance criteria; (2)
there was not less than 0.2 mg/l
disinfectant residual in the water
supplied to the distribution system for
maore: than four hours; (3) it met the-
requirement to have a detectable
disinfectant residual or an HPC levei
less than or equal to 500/ml. The
specific mfarmatlon about disinfection:
to bereported is listed in § 141.75{a)(2}..
After a-system reporis this information .
for one year, the State may waive most
of the disinfection reportmg
requiremends. .

Other reporting requlrements for
systems which do not provide filtraticn
include:

¢ An anneal report which summarizes
the system’s compliance with all
watershed control program requiremaents .
specified in § 141.71{b)(2).

* An annual report summarizing
results of the on-site inspection which
evaluated the effectiveness of the
watershed control program and the
reliability of the disinfection process,,
unless the on-site inspection was . .
condutted by the State. If the inspection
is conducted by, the State, the State must
provide a copy of its report to t‘xe pubhc

‘water system v

¢ .Reports of waterborne disease
outbreaks, turbidity measurements over

5 NTU, and failure to mainiain a
disinfectant residual of 0.2 mg/1 at the
point of entry to the distribution system
for more than 4 hours.

2. Filtered Systems

Public water systems which use
filtration must report to the State on a
monthly basis information regarding
filtered water turbldlty, disinfectant
residual concentration in the water
entering the distribution system, and
disinfectant residual concentrations
and/or HPC measurements in the
distribution system. Turbidity reporting
requirements vary depending upon the
filtration technology used. Reporting
reguirements pertaining to disinfection

requirements at the point of enfry to the -

distribution system and within the
distribution system are the same for
filtered and unfiltered systems. The
specific requirements are set out in
§ 141.75(b).

Systems must also report waterborne
disease outbreaks, turbidity
measurements over 5 NTU, and failure
to maintajn a disinfectant residual of 0.2
mg/1 at the point of entry to-the
distribution system for more than 4
hours.

D. Compliance -

1. Compliance Transition with Cam,nt
Turbidity Requirements

The existing (interim). NPDWR for
turbidity, mcludmo the MCL in § 141.13
and the monitoring requlrements in
§ 141.22 will continue in effect for
unfiltered systems using a surface water

‘sgurce until 30 months after

promulgation of this rule. However,
there is an exception to-this

requirement. If the State determines thatr.

a system must filter (in writing, in -
accordance with section .
1412(b}{7){C)(iii)) earlier than 30 months
from the promulgation date, that system
must continue to comply with the: ..
interim turbldlty rule until 48 months - -
from promulgation or until filtration is
ingtalled, whichever is later. Thus, if the
system installs filtration before 48
months from promulgation, it would
comply with the interim turbidity.
requirements until 48 months from

! promulgation, and the turbidity-

requirements for filtered systems

promulgated teday in § 141.73 and

§ 141.74(c) would apply after that date.
It is important o note that, for awhils,

unfiltered systems will be subject te

both the interim turbidity MCL and

monitoring requirements, and the

turbidity monitoring requirements for

unfiltered systems promulgated in

§ 141.74(b}(2}, at the same time. This is

appropriate becanse the monitoring -
required under § 141.22 is different from
that required under § 141.74(b}{2):

§ 141.22; requires that samples be taken
daily at a representative entry point to
the distribution system, while

§ 141.74(b}(2] requires that samples be
taken every four hours prior to the point
of disinfectant application, Thus, the
former is a measure of finished water,
while the latter is a measure of source
water quality.

* The interim requirements for turbldlty
under §§ 141.13 and 141.22 will apply to
filtered systems using a surface water
source until 48 months after the
promulgation of this rule. Beginning 48
months after the promulgation of this
rule, the turbidity performance criteria
for filtered systems in § 141.73 and the
monitoring requirements under
§ 141, 74(0) beth pmmulgated today, will
apply.

2. Systems Using a Surface Water

. Source {Not Including Systems Using a

Grotind Water Source Under the Direct :
Influence of Surface Water) .

As required by SDWA, within18
months following the promulgation of
this rule, States must promulgate any
regulations necessary to implement this
rule. Under section 1413, these rules
must be at least as siringent as those
required by EPA. Within 30 meénths
following promuigation of this rule, each
State must determine which systems are
réquired-to install filiration, If filtration
is required, it must be installéd within 48
months fo"lawmg the promulgation of
this rule. I it is not feasible for a systemr
to install filtration within this time, the
State may allow for a lotiger penod ‘
under the exemption provisibns of
section 1416, as discussed inr Section
IV.G, below. Procedures for State .
implemeéntation of today’s rule” appear in '
Section V, below.

As described above; today’s rule

. specifies (a)'condifions systems must

meet to avoid filiration (and other
criteria for unfiltered systems), and (b}
requirements that apply to filtered
systems, Regardless of whether the -
State complies with the statutory
schedule for adopting the criteria and
applying them to determine which
systems must install filtration, each
system using a surface water source
must comply with one or the cther, ie.,-
either the criteria for avoiding filtration -
and other requirements for unfiltered

. . systems or the requirgments.for filtered :.

systems, by the relevant statutory
deadline. Thus, beginning 30: months
after promulgation of thiszule, the
requirements for avoiding filtration: -
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specified in § 141.71 {a) and (b} and the
requirements of § 141.71{c} and

§ 141.72[a] go into effect unless the State
already has determined that filtration is
required; a system that fails fo mest any
one of the criteria for avoeiding filiration
in § 14171 {a) and {b) must install
filiration and comply with all the
reguirements for filtered sysiems (the
general requirements in § 141.73 and the
disinfection requirements in § 141.72{b}}
within 48 months of promulgation.

 Likewise, beginning 30 months after

promulgation, if a system fails to meet
any cne of the criteria for avoiding
filiration, even if the system was
meeting all the criteria up to that point,
it must install filtration and comply with
the requirements for filtered systems
within 18 months of the failurs. In either

- case, whenever a State determines that

filtration is required, it may specify
interim requirements for the peried prior
to installation of filiration ireatment.

To obtain the information necessary
to determine whether an unfiltered
system is meeting the criteria for
avolding filiration in §141.71 (&) and (b}
the rule includes monitoring and
reporting requirements for unfiltered
systems [see §§ 141.74(b} and 141.75{a},
respectively). These requirements go
intc effect 18 months sfter promulgation
of this rule, unless the State has already
defermined that filiration is required.

In reviewing these data, it is Up to the
State to determine how it will weigh the
data gathered during the first 30 months
following promulgation in deciding
whether filtration is required. Thus, for
instance, a system may not meet the
specified CT requirements for the first
four months of monitoring {i.e., months
19-23), upgrade its disinfection practice
and then begin meeting the CT values in
subsequent months. In this case, the
State could conclude that the system
would be able to meet this criterion for
avoiding filtration, even though the
system did not meet the criterion 11 out
of the 12 previcus months, as specified
in § 141.71{b}{(1). In other words, the time
periods specified in the criteria for
avolding filiration {e.g., six months for
total coliforms, one year and ten years
for turbidity, one year for CT
requirements) do not begin until 30
months from the date of promulgation
{unless the State specifies an sarlier
date).

All systems with filtration in place
musi meet the treatment technique
requirements specified in § 141.73
{filiration criteria) and § 141.72{b}
{disinfection criteria), and the
monitoring and reporting requirements
specified in §8§ 141.74(c) and 141.75(b),

respectively, beginning 48 monihs after
promulgation.

The sbove compliance dates are
different from what were proposed.
Under the proposead rule, all monitoring,
reporiing, and ireatment technigue
requirements for unfiliered and filtered
sysiems would have gone into effect
beginning 48 months after promulgation
of this ruls. EPA believes that this
schedule would not have been
consistent with the intent of the SDWA.
First, EPA believes that the statutory
schedule {i.e., States make filtration
decisions within 30 months and systems
install filtration 18 months later)
contemplates that systems which mest
the criteria for aveiding filiration will
meet therh beginnidg no later than 30
months from promulgation, since this is
the date by which &}l filtration decisions
are to be made. Accordingly, EPA
changed the compliance date in the ruls.
Second, it is clear that States will need
monitoring information to determine
whether systems are meeting the criteria
for avoiding filtration. Therefors, the
final rule requires unfiltered systems to
begin monitoring 18 months from
promulgation {unless the State has
already determined that filtration is
required).

3, Systems Using a Ground Water
Source Under the Direct Influence of
Surface Water

As explained in the section on State
Implementation, below, the State’s
program revisions to adopt this final rule
must include procedures for
determining, for each system in the State
served by a ground water source,
whether that source is under the divect
influence of surface water. Within five
and ten years following the
promulgation of this rule (i.e., by June 29,
1894 and June 29, 1999 each State must’ .
determine which community and non-
community public water systems,
respectively, use ground water which is
under the direct influence of surface
water, EPA recommends that these
determinations be made in conjunction
with related activities required by other
regulations {2.g. sanitary surveys
pursuant {o the final coliform rule,
vulnerability assessments pursuant to
the volatile organic chemicals rule,
assessment requirements in the
forthcoming disinfection rule for ground
water systems). In addition, section 1428
of the Safe Drinking Water Aci requires
States to develop wellhead protection
programs for ground-water supply wells,
EPA-approved wellhead protection
programs may contain methods and
criteria for determining zones of
contribution, assessments of potential
contaminalion, and management of

sources of contamination. Thase
programs may be used as a partial basis
for determining (g} whethsra system is
under the direct influence of surface
water and {b} if direct influence exists,
whether current waterghed controls are
adequatle to meet the watershed control
reguirement for avoiding fitiration
{8 141.71(b}{2}). Guidelines for
developing and implementing a Siate
wellhead proieciion program are found
in “Guidelines for Applicants for State
Wellhead Protection Program
Assistance Funds under the Safe o
Drinking Water Act” [U.S. EPA, 138874d).
A gsystem using a ground water source
under the influence of surface water that
does not have filiration in place must
begin monitoring and reporting in
accordance with §§ 141.74(b} and
141.75(a}, respectively, to determine
whether it meets the criteria for
avoiding filtration in § 141.71 {a) and (b)
beginning 18 months after promulgation
or six months after the State determines
that the ground water source is under
the influence of surface water, .
whichever is later. Within 18 months
following the determination that a
system is under the direct influence of
surface water, the State must determine,
using the same criteria that apply to
systems using & surface water source,
whether the system must provide
filiration treatment. {The 18-month -
period was derived by adding the six
months until monitoring begins to the 12
months SDWA provides States to make
the filtration decision for systems using
a surface water source.} Beginning 30
months after promulgation of this rule,
or 18 months after the determination
that a system is under the direct
influence of surface water, whichever is
later, the criteria for avoiding filiration
in § 141.71 {a) and {(b) and the
requirements for unfiltered systems in -
§ 141.71{c) and § 141.72{a) go into effect,
unless the State has determined that
filiration is required. Thus, a system
using a ground water source under the
influence of surface water that fails to
meet any one of the criteria for avoiding
filtration after the relevant date must
install filtration and comply with all of
the requiremenis for filtered systems
{the general requirements in § 141.73
and the disinfection requirements in
§ 141.72(b)) 48 months afier
promulgation of this rule, or within 18
months of the failure to mest the criteria
for avoiding filiration, whicheveris
later, As with systems using a surface
water source, subseguent failure to-
comply with any one of the criteria for
avoiding filtration also requires the
installation of filiration treatment. Thus,
beginning 30 monihs after promulgation
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-or 18 months. after the State determines -

that a system is using a ground water .
source under the direct influence of

swiace water, whicheveris later, if that

- system fzils to meet any one of those

- criteria {even if the system was meeting
the criteria for avoiding filtration up to
that point), it must install filtration and
comply with the requirements for
filtered systems within 18 months of the
failure. As with syStems using a surface
water source, in reviewing the data
collected by an'unfiltered system using
ground water under the influence of
surface witer, for the first 18 months
fallowing the determination, it is.up to
the State to détermine how it will weigh
the data in demdmg whether fﬂtrahon is
reqmrnd -

Any system usmg a ground water
source that the State determines is
under the direct influence of surface-

ater that already has filtration in place
at the time of the State determination
must meet the treatment techmque
requirements specified in'§ 141.73"
{filtration criteria) and § 141.72(b)
(disinfection criteria} and the menitoring
-and reporting requirements specified in
§§ 141.74{c) and 141.75(b), respectively,
beginning 48 months after promulgation
or 18 months after the State:
determination; whichever‘ is laier' o

4. Strategies for Implementation -

To comply with this final rule, &
system that uses surface water and does
not currently disinfect its water must

* begin disinfection, and possibly

filtration. While the system is being
evaluated to determine what treatment
needs to be installed (e.g., disinfection

~ without filtration; disinfection first and

filtration later because of time -
differences needed for construction; or
filiration and disinfection at the same
time), the State may determine that

" interim, measures to reduce msk fo

health (e.g., notice to consurers that
water should be boiled before use or |
distribution-of boitled water) niiOht be
appmpnate .
Similarly, for systems which are
already disinfecting, but do not meet

. one or moere of the requirements for -

avoiding filtration, the State may

determine that interim measures are -
necessary to reduce risk to health (e.g.,
maintaining more stringent disinfection

_ eondifions until filtration is mstahed]

Some systems. already have filiration
and disinfection in place. While many
such systems are already in-compliance

with all the requirements of the rule,
other systems will require significant
upgrades in treatment to meet-all the
performance criteria. As discussed =
earher, filtration without dlsrnfection,

with proper pretreatment where
appropriate, can be expected to achieve
69 to 99.9 percent {2- to 3-log) removal of
Giardia cysts and 99 to 98.9 percent {1-

© to 3-log) removal of viruses [Logsdon,

1987). Some disinfection will be
necessary to supplement filiration s
that the overall tréatment achieves the
 minimum treatment requirements of the
rule, i.e., 99.9 percent removal and/or
inactivation of G/ardia cysts and 99.99
percent removal and/or inactivation of

" viruses. To achieve these performance

critérig with a substantial margin of

. safety, EPA recommends different.

‘minimum levels of disinfection,
dependmg upon the filtration technology
in place, Table IV-2 summarizes the

level of Giardia cyst and vires removal

that EPA recommends generally be
assumed for different filiration
technologies [assuming they are well-
operated) and the correspondmo
recommended minimum levels of .
disinfection needed for such systems to -
meet the overall minimum performance.
requirements. CT values for achieving 1-
log inactivation of Giardia cysts are

© indicated in. Table IV-3, CT values to

achieve 0.5-log inactivation are one-half
those indicated inTable IV.3.

- Recommended CT values for achieving
different levels of virus inactivation are
indicated in Table v,

TABL:: IV-2 RECOMMENDED MIMMUM LEVEL OF DISINFECTION AND Assumss:a Loe REMQVALS BY FGLTRATDOI\ METHOD

B Assumed log !emoya!s I Recommendgd minimum
Treatment ’ T T level of stcnfectfan(
: - Glardia VROSSS . | Giardie | Vituses
Conventional .25 .20 .05 .20
. Diret fttration 20 oo 10 80 .
-Slow sand filtration 20 20 10| 20
Diatomacsous earth filtration 204 - 1.0 R EURE 3.0
TABLE 1V-3.—CT VALUES FOR ACHIEVING 1-L.0G INACTIVATION OF GiARDIA LAMBLIA
- Temperature
pH T : — : g
0.5 °C 5°C .10 °C. 15°C
Free Chiorine 2 6| 45 - 35 R A
: 74 70 |0 se © a7 28
81 101 72 54 |-. 36
’ : 91 146 - 146 78, 58
DOzone . 097 063 |. 043 .. 0a2
Chiorine Dioxide... 21 ] -84 | 74 L . 88
Chioraminas (pref@rmed) - 1,2?(? 730 820 . ) 500

1 From 3/31/88 draft Guedance ‘Manual. Values to achieve 0.5:log inactivation: are one haif those show*'s in the table.
2 CT values will vary depending en the concentration of free chiorine. indicated CT values.are for 2.0 mg/l free chlorme (Fc! st

see the fina’ Guidance Manualy

free chlorine-concenirations, -
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TABLE IV-4.—CT VALUES FOR ACHIEVING INACTIVATION OF VIRUSES AT PHS 6 THROUGH 9!

L.og inactivation

Temperature
05 °C 5°C 10 °C 15 °C

Friee chiorine

Chilorine DIoxide 2....oeveveuesrerrores

Chloramines @

2 ] 4 3 2
3 g 8 4 3
2 09 .08 9.5 03
3 1.4 08 08 0.5
2 8.4 5.8 4.2 28
3 258 17, - 128 8.8
21 1,243 857 843 428
3¢ 2083 1,423 1,067 7i2

1 CT values for free chiorine, ozone and chlorine dioxide Include safely factors. CT values for chioramines are based on laboratory daia using preformed

‘chioramine to inactivate Hepatitis A and do not include a safety factor (Sobsey, 1888).

2 CT vaiues for chlotine dioxide were based on laboratory studies at pH 6 (Sobsey, 1988). Based on limited data, chiorine dioxide appears much more effective at
mgher pHs. Procedures for demonstrating if fower CT values may be appropriate will be included in the final Guidarce Manual.
3 CT values for chloramines are only applicable if chiorine is added prior to ammonia. Procedures for demonsirating that fower CT values are appmpnate will be

included in the final Guidance Manual.

Systems using chlorine with CT
values that achieve the recommeanded
minimum level of inactivation for
Giardia cysts will also achieve the

recommended minimum level of

inactivation for viruses. However, for
other disinfectants, depending upon the
filtration technology in place, the CT
values for achieving the recommended
minimum level of virus inactivation may
in some cases be higher than those
necessary to achieve the minimum
recommended level of Giardia cyst -
inactivation. Guidance for making these
determinations will be included in the
final Guidance Manual.

The degree of disinfection should be,

_ commensurate with the degree of

poténtial pathogen contamination in the
source waler and the type of .
clarification and filtration. For example,
the system should provide higher levels
of disinfection (e.g., 99 or 99.9 percent
inactivation of Giardia gysts) when
there is evidence of significant Giardia
cyst contamination in the source water,
Guidelines for providing an appropriate
level of disinfection as a function of
source water quality conditions and the
extent of treatmexi processes will be
available in the final Guidance Manual.

- E. Public Notification

On October 25, 1887, EPA

‘promulgated regulations to revise the

existing public notification requirements
in 40 CFR 141.32 to implement the 1988
amendmenfs to the public notification
provisions in section 1414{c) of the Safe
Drinking Water Act. These regulations

'specify general notification

requirements, lnciuding the fraquency,
manner, and content of notices, and
Tequire the inclusion of EPA~speafxed
heslth effects information in each public
notice. The public notification

~regulations divide viclations into twa

tiers based on the seriousness of the
violation, witly each tier having different
public notification requirements. Tier 1

violatiéns include violations of an MCL,
a freatment technique requirement, or a
variance or exemption schedule. Some
Tier 1 violations are designated as
viclations posing an “acute” risk o
health, Tier 2 violations include
viclation of a monitoring reguirement,
failure to comply with a tesiing
procedure prescribed by a NPDWR, and
operating under a variance or :
exemption. Under this rule, §§ 141.70,
141.71{c), 141.72, and 141.73 prescribe
treatment technique requirements. Thus,
violation of these requirements are
classified as Tier 1 violations. Violations
of § 141.74, which prescribes testing
procedures and monitoring
requirements, are classified as Tier 2
violations. Violations of § 141.75
{reporting requirements} do not require
public notification.

All of the requirements of § 141.32, the
general public notification requirements,
including the manner and frequency of
notification, apply to violations of this

final rule. The mandatory language to be -

included in public notices for viclations
of the filiration and disinfection
requirements of this rule {i.e., §§ 141.70,
141.71{c), 141.72, and 141.73), including
an acute violation {i.e., a waterborne
disease outbreak in.an unfiltered
supply), is specified below:;
- Microbivlogical contaminants {for use
when there is & viclation of the
treatment technigue requirsments for
filtration and disinfection in Subpart H
of this part}, The United States
Environmental Protection Agency [(EPA)
sets drinking water standards and has
stermined that the presence of
microbislogical contaminants are a
health concern at certain levels of
exposure. If water is inadequaisly
treated, microbiological contaminants in
that water may cause disease, Disease
symptoms may include diarrhes,
cramps, nauses, and possibly jaundice,
and any assoclated headaches and
fatigue. These symptoms, however, are

not just associated with diseasé-causing
organisms in drinking water, but also
may be caused by a number of {actors
other than your drinking water, EPA has
set enforceable requirements for treating
drinking water to reduce the risk of
these adverse healih effects. Treatment
such as filtering and disinfecting the
water removes or destroys
microbiological contaminants. Drinking
water which is treated to meet EPA
reqguirements is associated with little to
none of this risk and should be
considered safe,

The above mandatory public
notification langnage was changed from
what wag proposed. Types of disease,

- namely hepatitis, giardiasis, and

gastroenteritis, which mw’ht be caused
by consumption of madequately treated
water, have been deleted. Also, wording
has been added which indicates that
symptoms which may be associated
with consumption of inadequately
treated water may be caused by other
factors not associated with drinking
water. These changes were made in
response to public comments which
expressed concern that the general
public would not be familiar with
disease names such as giardiasis and
gastroenteritis, and that most of the
‘sympioms mentioned in the notice are
so common that the water treatment
plant might be considered responsible
without justification.

F, Variances

Section 1415 allows States to grant
variances from national primary
drinking water regulations under certain
conditions, HGW’EVE:\ section.
1412(b}{7)C}(ii} of the Sale Drinking
Water Act states that, in lieu of the

‘variance provisions of section 1415, FPA

is o specify criteria by which States will
determine which public water systems
will be required to filter. This notice
promulgates these filiration criteria,
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Accordingly, the rule does not permit
variances from the filtration

reg uiremen ts. As for the disinfection
requirements in this rule, due to the
solfe nature and high risk associated
with poor disinfection of surface waters,
1o varignces are allowed.

G. Exermptions

Sestion 1416 of the Safe Drinking
Water Act allows a State to exempt any
peblic water sy stem within its
jirisdiction from any treatment
techrigue requlrement imposed by &
nrational primary drinking water
regulation upon a finding that;

1. Dueto compelling factors (which
may include economic factors), the
public water system is unable to comply
with the treatment technique
requlremer’t

2. The public water system was in
operation on the effective date of the
treatment technique reqmrement or, for
‘asystern that was not in opsration by
that date, only if no reascnabla

“slternative source of drinking water is
availableto the new system; and -

3. The granting of the exenpfzem will

“not I‘E‘Slllt Ir¥ an unveasanabie risk to

“health.

~If aState graints a public water system

an exemption, the State must prescribe,
atthe time the exemption is granted, a
scheedule for:

1. Compliance {including increments
ofprogress) by the public water system

" -with each treatment technique

refuairernent with respect to which the
exernption was granted; and

“2. Implementation by the system of
such control measures as the State may
yoqueire durinig the period the exemption
isin effect,

Before prescribing a schedule, the
Sitate must provide notice and . .
opportunity for a public hearing on the
sohe dile. The schedule prescm%ed must
z'equne complance by the public water
systen with the treatment technique
refzirement as expeditiously as
practiable, but inne case later than
one year after the exemption is issued

{except that, if the sysiem meets certain

requiremients, the final date for
conpliarice may be extended for a
peicdnotio exceed three years from
the dale the exemption is granted), For
sylems seving fewer than 500 service
connactions, and meeting certain
addi ticnal requirements, the State may
reewithe exemption for one or more
additional two-year periods. :
Urader this rile, no exemptions are
allovwed from the requirement to provide

Jisin fection for surface water systems, -

forthessme reason variances are not
allowwed. However, exemptions are
ewilable to redizce the degree of .

disinfestion required. Exemptions from
the filtration requirements are available
as well. For example, under certain
conditions, it might be appropriate for
an unfilterad sysiem to receive an
exegiption, for a Hmited time, if it
achieves only 89 percent inactivation of
Giardic lamblia cysts {i.s., it did not
meet the 98.8 percent inactivation
requirement). Guidance for determining
conditions under which an exemption
might be appropriate is provided in the
final Guidance Manual.

V. State Implementation of the Surface
Water Treatment Reguiremenis

A. General

Section 1413 of the Safe Brmkmg
Water Act establishes requirements a

.State must meet to have primary

enforcement responsibility for public
water systems [“primacy”). These
include: (1} Adopting drinking water
regulatmqs no less stringent than the
NPDWRs in effect under sections
1412(a} and 1412(b]} of the Act; (2}
adopting and implementing adequate
procedures for enforcement; (3) keeping
records and making such reports with
respect to its activities as EPA may
require by regulation; (4) issuing
variances and exemptions (if allowed at
all by the State) under conditions no
less stringent than allowed by sections
1415 and 14186; and (5) adopting and
being able to 1mplpment an adequate
plan for the provision of safe drinking

‘water vnder emergency situations.

40 CFR Part 142 sets out the specific
program implementation requirements
for States to obtain primacy for the
public water system supervision {PWSS)
pmgram as authorized under Section -
1413 of SDWA. EPA first promulgated
these regulations on January 20, 1976.

" Singe 1976, however, much has

happened in the PWSS program, and
portions of the implementation
regulations at 40 CFR Part 142 have
become outdated. In response, on
August 2, 1988, the Agency proposed
revisions te 40 CFR Part 142, Subpart B
which take into account the program’s

evolution since 1976, as well as the new

legislative mandates (53 FR 20194).
These regulations, when promulgated,
will specify the procedures and timing
for States to follow te obtain approv al of
program changes to adopt new or
revised regulations that EPA
promulgates,

When today's regulations for surface
water treatment were proposed on

November 3, 1987 (52 FR 42178), the
schedule for revising the implementation
regulations (40 CFR Part 142} was not
known. Consequently, the )
implementation portion of the propesed

surface water ireatment requirements
included a complete list of requirements
for States to meet to cbiain approval of
their program revisions, including both
general requl rements aﬂ;hcabie to all
program revisions {e.g., regulations that
are no less stri::gent than the NPDWRs
that EPA promulgates in Part 141), as
well as spacific requirements applicable
only to the surface water treatment
provisions. However, EPA expects to
promuigate the revised implementation
regulations shortly. Thess
implementation regulations will specify
procedures, timing, and other general

" requirements a State must meet to retain

primary enforcement responsibility. For

instance, these final rules will make it

clear that each time EPA adopts {or
revises} an NPDWR under section 1412,
primacy States must adopt drinking
water regulations that are nc less
stringent than the new regulations.
Therefore, today’s amendments to Part
142 only address “special primacy
requirements,” i.e., requirements that
are unique to the surface water
treatment requirements promulgated in
Part 141; general primacy requirements
applicable to all NPDWRs are not
addressed in today’s amendmer\t of 40
CFR Part 142.

In some respects, the State :
implementation of the regulations in 40 -
CFR Part 141, Subpart H—Filtration and _
Disinfection, is different from
implementation of ether NPDWRs. The
surface water treatment requirements
promulgated toddy consist of both

'objective, uniform criteria and criteria

that provide the primacy State broad-

‘discretion to decide whether to

implement them {and if so, how},
considering the objectives of the
regulations and the variability
encountered in surface water treatment
throughout the diverse geographical
areas of the United States

As a condition of primacy, States
must promulgate regulations that
incorporate requirements that are no
less stringent than these objective
criteria in the surface water treatment
requirements. Since the general primacy
rule will require all State program
revisions to include requirements that
are no less stringent than Federsl
requirements, today’s amendments to
Part 142 do not list each provision of the
surface water treatment requirements
for which the State must auspt a
corresponding revision which is no less
stringent. {Howaeaver, {0 assist States
developing program revisions to adopt
taday’s regulations, Section V.B.1. below
identifies such provisions. J '
" Where it was not poss;ble to develop

mfm:m natwnai criteria or where States -
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are provided flexibility to modify the

" "national criterid to account for site-

specific circumstances, the surface

water treatment requirements give the -

States discretion to adopt appropriate
requirements; For purposes of
implementation, ¥PA has divided these
areas of State discretion into two

- gategories. For items in the first

category, the State must demonstrate
that it has adopted enforceable
requirements in the form of State rules,
reguiatzons, and/or permit requirements.
For items in the second category, the
State need only describe the practices or
procedures it will use to implement
those parts of its program. The specific
items in these two categories are listad
in Sections V.B.2 and 3 below,
Wherethe State must have
enforceable rules, regulations, and/or

permit requirements, i.e., elements in the .

first category, EPA review of this
portion of the State program revision
will generally be limited to a
determination that the State
requirements are enforceabls, rather
than a detailed evaluation of the content
of the requirements per se. For items in
the second category, where the Sfate
only is required to describe the practices
or procedures it will use in exercising:

“the discretion provided in the surface

water treatment requirements, EPA

- review of the State program revision

will generally be even more limited. It
will consider whether the State’
practices or procedures are clear and
unambiguous. In both cases, however,
EPA will consider whether the State’s
provisions can be reascnably expected
to accomplish the objectives of the
surface water {reatment requirements.

B. Specific Primacy Bequirements for
States to Adopt 40 CFR Parl 141 Subpart
H—Filtration and Disinfection

The three types of provisions States
must adopt are described in greater
detail below.

1. General Primacy Requirements—State
Reqmrempnts Must Be No Less Stringent
than Federal Reguirements

Az explained ahovs, for those
portions of the surface water treatment
requirements promulgated today which

establish objective criteria, pnmacy
States must adopt equivalent, i.e., no’
less stringent, requirements. A}mcugh
these objectwe criteria are not listed in
the revisions to Part 142 for the reasons
described in the previous section, EPA
has, for convenience, surmarized these
criteria below. {Some of these criteria
allow exceptions on a case-by-case
basis, as described in Part 141, Subpart
H. These exceptions are listed in
§ 142.16(b}(2) (i1} and {iv) of the rule and

Section V.B.3 of this preamble, For each
provision that allows exceptions, States
may choose to simply adopt the
requirement as listed here {allowing for
exceptions), or permit the exceptions
described in the later section.) At a later
date, specific guidance will be
developed and provxded to States to
essist them in preparing their program

" revisions.

{a} Section 141.2—~New definitions.

{b) Section 141.82(a){1){H{D}—
Waterborne disease public notification
requirements,

{c} Section 141.32{e)(10}—Mandatory
health effects language for
microbiclogical contaminants.

{d) Section 141.70{a}(1}—Requirement
for 99.9 percent removal and/or
inactivation of Giardia lamblia cysts.

(e} Sectien 141.70{a}{2}—Requirement
for 89.99 percent removal and/or -
inactivation of viruses.

(f) Section 141. 70{b)——Compuance
requirements for public water systems
that filter and systems that do not filier,

(g} Section 141.70{c}—Requirement
that public water systems be operated
by qualified personnel. :

{h) Section 141.71—-Deadlines for
installation of filtration and compliance
wiih filtration requirements for systems
using a surface water source or ground
water under the direct influence of

-surface water which do not meet all the

requirements for avoiding filiration;
deadlines for meeting criteria for
avoiding filtration for systems which
choose not to filter.

(i) Section 141.71{a}—Source water
quality conditions for public water
systems that choose fo avoid filtration,
including: ,
(1) Section 141. 71 {a)(1}~Coliform
limits. ' ‘

{2} Section 141. 71{&}{4}——Turb1d1ty
limiis.

{i}) Section 141.71{b}-»81te—speclfic .
conditions for public water systems that
wish to avoid filtration, including:

{1} Section 141.71(b}{1}—Disinfection
compliance requirements.

{2) Section 141.71{b){2)—Requirement
to have, and mandatory elemsnis of a
watershed control program.

{3) Section 141.71{b}{3}—Requirement
that system have an annual on-site
inspection that includes the elements
specified,

{4} Section 141.71{b){4}Requirement
that system has not been identified as a
source of a waterborne disease outbreak
{or, if it was, that the sysiem has been
sufficiently modified to prevent
recurrensce}.

(5) Section 141.71(b){8}—~Requirement
that system be in compliance with the

total coliform MCL for 11 of the last 12
consecutive months.

{6} Section 14L.71{b}{6}—Requirement
that system comply with total
trihalomethane monitoring and MCL
requirements. .

{k) Section 141.71{c}—T reatment
technique reguirements whose failure
does not trigger fltration for public
water systems which do net filter.

{1} Section 141.72—Deadlines for
sompliance with disinfection
requirements for systems that filter and
those that do not. "

{m]) Section 141. 72(a)——Dlsmfect10n
requirements for systems which do not
filter, including: :

{1) Section 141.72(a){1}—Requirement
for 8.9 and 99.99 percent removal of
Giardia lamblia cysts and viruses,
respectively, as determined by CT
caicnlations;

" {2) Section 141.72(a}{2)—Requirement
for either redundant components or
automatic shutoff;

{3) Section 141.72[a){3}—Requirement
that water entering the distribution
gystem have at least a 6.2 mg/1
disinfectant residual concentration; and

(4) Section 141.72{a){4){i}—
Requirement for a detectable residual or
sertain HPC levels in the distribution

system.

{n) Section 141.72(b} ——Dlsmfectwn
requirements for systems which filter,
including:

{1} Section 141.72(b}{1j—Requirement
for 99.9 and 99.99 percent removal of
Giardia lamblia cysts and viruses,
respectively, by the combined treatment
processes of the system;

{2} Section 141.72{b}{2}—Requirement
that water entering the distribution
sysiem have at least 0.2 mg/l
disinfectant residual concentration; and

{3} Section 141.72(b}{3)(i}

-Requirement for a detectable residual or

certain HPC levels in the dlsmbu‘uorz
system.

{o} Section 141.73—Requirements
{including deadlines for compliance] for
systems that provide filtration treatment
including:

{1) Section 141.73—Deadlines for
ingtaliation of filiration equipment;

{2} Section 141.73{a}—Turbidity limiis
for systems using conventional or direct
filtration;

(3) Section 141.73{b}—Turbidity limits
for systemns using slow sand filiration;

{4) Section 141.73 {c}—Turbidity limits
for systems using diatomaceous earth
filtration; and

{5} Section 141.73{d)—~If the State
allows alternative filtration
technologies, the requirement that such
technologies, at a minimum, mes* the
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r‘mdgty Limits for systems using siew
sand filtration. .
{p} Section’ 141.74[&}~Requirement
that only EPA-approved analytical
methods be used to demonsirate
compliance; requirement that analyses
for total coliforms, fecal coliforms, and
heterotrophic bacteria be conducted by
certified laboratories, and that
remaining measurements (pH, '
temperature, turbidity, residual .
- disinfectant concentration) be made by
& party approved by the State. "
{q) Section 141. 74(b)——-Momtomng -
_ requirements for systems that do not
.provide filtration treatment, including:
(1) Section 141.74{b}—Deadlines for
_compliance with monitoring .
requirements;
{2) Section 141. /4{b)(1)—-—C0}1mrm
monitoring requirements;
{3) Section 141. 74{b)fz]-—Turb1d1ty
monitoring requirements;
{4} Section 141.74{b){3)}—Monitoring
requiremenis, and methods for
" calcelating CT values;
" {B) Section 141.74{b){4)}—Method for
'calculéung inactivation ratios;

{6} Section 141.74—Tables 1.1~1.8, 2.1,
and 3.1 {CT values); -

(7] Section 141.74{b}{5)—Disinfectant
rgsidual monitoring requirements for
water entering the distribution system;
and

(8) Section 14L?4(b}{6)(1}—-
Dsinfectant residual monitoring
requirements for water in the
distribution system.

“{r] Section 1&154(0}—Mon1’tomug
requirements for systems that provide
filtration treatment, including;

(1) Section 141.74{c}—Deadlines for
compliance with monitoring
requirements;

{2) Section 141.74(c}{1}—Turbidity
nonitoring requirements;

{3) Section 141.74(c){2)—Disinfectant
residual monitoring requirements for
water entering the distribution system;
and

(4) Section 141.74(c}{(3){i)—
Disinfectant residual monitoring
requirements for water in the
distribution system.

{s} Section 141.75{a}—Reporiing
reguiremsnts for systems whick do not
filter, including:

{1) Section 141.75(a}—Deadlines for
compliance with reporting requirements;

{2) Section 141.75{a}{1}—Source waier
guality reporting requirements;

{2} Section 141.75{a}{2}—Disinfection
reporting requirements;

{4) Section 141, 7“[&}{3}——Weiﬁfshed
contrel program reporiing requirements;

{5) Section 141.75{a}(4}~Cn-site
inspection reporting requirements; and

(6] Section 141.75[a}{5}—Reporting
reguirements when there iz a
waterborne disease cuibreak, certain

turbidity viclations, and failure to

- maintain a disinfectant residual efltermg

the distribution system.

() Section 141. 75(0)——Reportmg
requirements for public water systems
that filter, including: .

{1) Section 141. /5[b)—Deadhnes for
compliance with reperting requirements;

(2} Section 14l 75{b}(l]-—Turb1d1ty
reporting requirements; .

[3) Section 141. 75(b}(2]——stmfect*an
reporting requirements; and

{4) Section 141, 75[b){3]—-—Reportm°
requiremsnts when there is a

- waterberne disease outbreak, certain

turbidity violations, and failure to .
maintain a disinfectant residual entering
the.distribution system..

(u) Sectmn 142. 64-~Limits on State o

igsuance of variances and exemptions.
{v) SDWA section 1412(b){(7}{C){ii}-
Requirement for procedures to provide
notice and opportunity for public”
hearing for determination of whether a
public water system shall adopt

filtration.

2. Special Primacy Requirements——n’c’ztate
Requirements Must Be Enforceable
State program revisions to adopt the
surface water treatment requirements.
promulgated today in Part 141, Subpart
H must include enforceable
requirements that specify design and
operating conditions for all disinfection

and filtration treatment processes and/

or equipment used by public water-

" systems o comply with 40-CFR.141.70,

141.71, 141.72 and 141.73. Alternatively
(or in cembination with enforceable
design and operating conditions), the
State may establish a procedure for
setting enforceable design and operating
requirements on a system-by-sysiem
basis (e.g., a permit system).

3. Special Primacy Requirements-State
Must Establish Practices or Procedures

An application for approval of a State
program revision must describe the
practices or procedures that the State. .
will use to implement provisions of the
surface water treatment requirements
that provide the State flexibility with
respect to how the objectives of the
regulation are to be achieved. Examples
include the autherity to medify certain
moniforing, analytical, performance, and
reporting requirements; approve
alternate disinfection processes or
technologies; determine whether the
combination of treatments provided
achisve the required level of removal
and/or disinfection; establish
qualifications for public water system
operators and parties conducting on-site
inspacticns; and determine which
systems gupplied by ground water are
under the direct influence of surface
water.

1t is important to note that these
provisions take two forms: Provisions in
Part 141, Subpart H, that give the States
full imoplementation discretion and
provisions that allow the State to modif
the stated requirements under certain
circumstances if the Siate so cheoses
The corresponding primacy
requirements depend on the categcﬂry of
the provision.

"For each of the provisions in
§ 142.16(b){2)(i), which fall in the first
category, State program revisions must
include a description of the practices
and procedures (or regulations, if they
cover these items) that explain how the
State will exercise its discretion.

" Likewise, States which allow public
" water systems to aveid filiration by

meeting the requirements of § 141.71
maust also submit the practices and
procedures {or regulations] describing -
how they will exercise their discretion -
for each of the provisions hsted in

§ 142.16(b}{2}(ii). -

Provisions in the second category are
listed in §142.16(b}(2}(iii) (which are
options available to all States) and in”
§ 142.16{b}{2){iv} (which are options -
available to States that allow systems to
avoid ﬁltvalem by meeting the
requirements of § 141.71). For each of
the provisions in this second category,
the State needs to submit procedures
and practices {or regulations] that -
explain how it will exercise the
discretion allowed only for those
options it plans to exercise. For
instance, if the State does not plan to set
alternative turbidity limits under
§ 141.73 {a}{1} or (b)(1), its program

- revision need not address this provision,

i.e., it need nobt submit anything under
§ 142.28{b)(2)(i1)(C).

C. State Reporting and Recam’keepmg
Reguirements

Today's notice amends 40 CFR Part
142 to require States with primary
enforcement responsibility te retain
records and report information to EPA
sufficient to ensure adequate oversight
of the Statas’ activities to implement the
surface water treatment réguirements.
Specifically, States must:

(1) Retain for not less than one year
records of micrebislogical analyses, i.a,,
analyses for total goliforms, fecal
coliforms, and heter otrophlu plate count
{in both fnished water and source
water), in a form which makes possible
comparison with the otal coliform, fecal
m!ii‘srm, and heterotrophic plate count
limits specuzee‘i in 40 CFR 141.83, 181.71,
and 141.7

{2 Retam for not less than one year
records of disinfectant residusl
monitoring and other parameters
necessary to document disinfection
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effectiveness in accordance with

§ 141.72. Reporis submitted by public
water systems must comply with

§ 141.75.

{3) Retain for not less than one year
records of turbidity monitoring
necessary to document filtration
effectiveness in accordance with
§ 141.73. Reports submitted by public
water systems must comply with
§ 141.75.

{4) Retain, for specified periods,
records of determinations made by the
State where the State has exercised
discretionary authority allowed by
§ 142.16(b). This discretionary authority
includes modified monitoring,
analytical, performance, and reporting
requirements, as well as authority to
qualify operators or approve on-site
inspectors. Where such decisions are
made on a system-by-system or case-by-
case basis, the State must keep a record
in its files which documents that

" decision. A State is required to provide

a formal, written notice of certain
determinations to the system {e.g.,.
reduced monitoring and substitute
turbidity limits), and it may want to do
80 in other instances to prevent
confusion on the part of the system or .
other party. Appropriate cases could
include notification of qualified
operators and appreved on-site
inspectors. A list of determinations for
which these records must be kept is
included in the rule promulgated today
in § 142.14{a)(4)(ii).

(5) Retain indefinitely records of any
determination under § 141.71 that a
public water system using a surface
waler source or a ground water source
under the direct influence of surface
water is not required to provide
filtration treatment.

_ (6] Report annually the name and
PWS identification number of each
public water system using a surface
water source or a ground water source
under the direct influencs of surface
water that the State has détermined’
need not provide filtration treatment,
and the date that the State made the
determination for each such system.

{7) Report annually the name and
PWS identification number and date of
each determination of each public water
system supplied by a surface water
source or & ground water source under
the direct influence of surface water that
the Staté determined is providing
adeguate disinfection even if the system
is not meeting the criteria for residnal
disinfectant concentration specified by
§ 141.72(a){4)(1) or 141.72(b)(3}().

(8) Notily EPA within 80 days of the
end of each calendar guarter of any
determination that a public water
system using a surface water source or a

7

ground water source under the direct
influence of surface water is not
required to provide filtration treatment.

" D. EPA Oversight of State Decisions

Regarding Filtration Bequirements

EPA intends to periodically review
States’ decisions as to whether public
water systems supplied by a surface
water source or a ground water source
under the direct influence of surface
water are required to provide filiration.
EPA will use procedures similar to those
spelled out in Section 1415(a)(1)(F) of the
Act for EPA oversight of variances
issued by States. EPA considers this to
be an appropriate procedure for review
of filiration decisions since (1) the Act
links filtration determinations and
decisions on variances by requiring EPA
to specify “in'lieu of the variance
requirements of Section 1415™
procedures by which States ars to
determine which public water systems
must adopt filtration, and {2) the
fitiration and variance decisions are
similar in nature. Essential elements of
this procedure which appears at 40 CFR
Part 142, Subpart I include: (1) Reporting
by States of filtration decisions; {2)
periodic review, preceded by Federal
Register notice, of State filiration
decisions by EPA; [3) notice to the State
if the Administrator finds the State has
abused its discretion in making filtration
decisions; {4} an opportunity for the
State to take corrective action; [5) a
public hearing conducted by a hearing
officer to review testimony; and (6] a
final decision by the Administrator that
upholds or rescinds the finding that the
State has abused its discretion. In the
event the Administrator finds that the
State has abused its discretion, {s)he
would revoke decisions with regard to-
filtration made by the State and/or
revoke any compliance schedule
approved by the State,

It is important to note that EPA need
not undergo these procedures prior to
taking an enforcement action against a
specific public water systam for failure
to comply with today’s rule, if, for
instance, the State has determined that
the system is not required to filter, but
the system is not complying with the
requirements for avoiding filiration.
Likewise, promulgation of the
procedures in Part 142, Subpart I does
not preclude EPA from using other
appropriate means to ensure that the
State exercises its discretion properly.
Such measures may include grant
conditions or initiation of primacy
revocation procedures when there is
evidence that a State is not making
appropriate filtration decisions,

E. Response fo Comxments onPropcssed
Reguirements for State Implementcaiiors
of the Surface Woter Treatznen ¢
Regquirements

Commenters on the proposed sir-faces
water treatrnent requirements and &he
associated proposed implement alicen
regulations at 40 CFR 14216 52 1R
42178, November 3, 1987) geperally
focused on the requirements ad dressed.
to public water systems in the prim ay
regulation (i.e. the Part 141 prowisicomn)
rather than the proposed State ’
implementation requirements, Fow evex,
some commenters did express Gonc en
that the proposed SWTR
implementation regulations wouald
require them to adopt enforceabale
regulations, which EPA could
disapprove, without EPA havings to
propose and receive commentonth e
appropriate criteria for approviragsah
revisions. Some commenters also
expressed concerm that EPA,, throighi ¢
primacy review process, would atempt
to establish uniform nationa) o ter @ bar
treatment requirements that wowld =t
account for Local vaxiability. Firnally=,
some commenters were concerzed &hat

the proposed amendiments to § 1437

{special primacy requirements,
promulgated today in § 142.76) i xupl Sod
that States must adopt provisiorisics
exempt some systems using surFace
water sources from the filratiors
requirements, Other commeniers
suggested that EPA was asking Fortoo
much information from both sys temas
and States.

In the final rule, EPA has wevissed “ghe
State implementation requirene nis 31
response to commenters’ comcerzs BRI,
EPA expects to promulgate revised
general implementation regulaticons
shortly; these revised provisfons wil_|
establish standard procedures, timirg
and other requirements Statesmaust _
meet to revise théir program s foll low—ing
promulgationt by EPA. of mewr or zrevizsed
national primary drinking water
regulations. Accordingly, the geryen 1
State program revision requirem entss in
the November 3, 1987, noticer gree otz
included intoday’s final rule. Sicyce &he
forthcoming amendments of the primay= -
rule will reguire that, whenewver A
adopts new orrevised NPDVYRs, Slests
adopt requirements 1o less s tinggents
than these NPDWRs, i is not necess- ay
to list cach new requirernent
promulgated inPart 34 inParl 4.
well. As a result, the lst of spect
primacy requirementsto adc pi thais
regulation has been significa mtly
reduced. Special primacy requirepemt
are limited to those induded i1 400BR



o

S
T

27517

Federal Register / Vol. 54, No. 124 / Thursday, June 29,1989 / Rules and Regulations

142.16(b), promulgated today {and
described earlier).

Today's implementation provisions (in
both the reguiation and preamble) make
it clear that EPA is not establishing
uniform national treatment requirements
through the program revision process.
States are given a great deal of -
discretion in implementation; many
provisiens in the final rule may be
modified by the States in appropriate
circumstances. Also, the language
promulgated in § 142.16(b){2) clearly

indicates that States have the option to

require that all public water systems
using surface water sources or ground
water directly influenced by surface
water previde filtrdation treatment.

Finally, the amount of public water
system reporting to States has been
reduvced {o the lowest level practicable.
This reduces the State recordkeeping
requirements as well. In addition, the
number and frequency of reporis States
are required to provide EPA has been
reduced. Those that remain are
considered éssential for EPA to perform
its oversight function,

V1, Economic Analysis

Under Executive Order 12201, EPA
must judge whether a regulation is
“major” and therefore subject to the
requirements of a Regulatory Impact
Analysis. This action constitules a
“major” regulatory action because it will
have & major financial or adverse
impact on the regulated community of
over $100 million per year. Therefore,
EPA prepared a Regulatory Economic
Impact Analysis for both the proposed
and final ruies and submitted them to .
the Office of Management and Budget
for review. In the draft RIA (USEPA,
1987c), the capital cost was estimated to
be $2.0 billion, and the annualized cost,
$338 million.

In response to public comments on the
estimated cost of complying with the
rule as proposed, EPA made several
changes in its estimating methodology
which resulted in a significant increase
in the projected compliance cost. The
nature of these changes, and their
corresponding effects on the original
cost estimates, are described below.

1. Land, piping, and pumping costs in
newly instailed filtration plarits. These
items were not included in the earlier
analysis because they are highly site-
specific. Including these costs increases
EPA’s previvus estimate by $695 million
fo1 capital, or $121 million/yearon an
annualized basis. It should be borne in
mind, however, that the costs used are
extremely rough estimates.

2. Disinfection for filtered systems. At
the time of proposal, EPA did noet
include any costs for upgrading

disinfection practices because the
Agency believed that most systems
were already complying with
disinfection standards similar to those
in the proposed rule {e.g., the *Ten-State
Standards”). Subseguently, EPA learned
that, in fact, many systems will need to
upgrade their disinfection practice to
comply with the disinfection
requirements of this rule, and has
adjusted its cost estimate accordingly.
EPA expects systems to expend an
estimated $258 million in capital costs
for improved disinfection. On an
annualized basis, this amountis to an
additional $27 millicn/year.

Other eosts which-commenters

" suggested EPA should include in the

estimate have not been estimated, as
explained below:

1. Covering open distribution
reservoirs. Apparently, some
commenters thought this was a
requirement of the proposed rule. This is
incorrect. Such a requirement was not
part of the proposed rule and is riot
required in the final rule, either.
Therefore, the cost of covering
reserveirs is not considered to be a
complance cost imposed by this rule.

2. Preparation of environmental
Impuct statements and mitigation of
environmental impacts. Costs for these
items are highly site-specific. To project
them with any degree of accuracy would
require an engineering cost study of
each system in the U.S. Clearly, this is
not possible. Also, relative to other
cosis, these costs are not expected to be
significant. Therefore, the final RIA
(USEPA, 1989a) does not assess these
costs. :

3. Installation of meters and
correction of leaks in the distribution
system. EPA agrees that, in systems
experiencing high rates of leakage, it
may well make good economic sense to
correct excessive leaks in view of the
higher cost of produced water resulting
from compliance with this rule.
Likewise, unmetered systems tend to
encourage extravagant use and the
additional costs imposed by this rule
might cause operators to feel that the
provision of unmetered water can no
longer be justified, Nevertheless, the
correction of leaks and installation of
meters are economy measures and are
not required to achieve compliance with
the rale. Therefore, their ¢ost is not
properly attributable to these
reguirements. (Even if such costs were
attributable to the rule, they should be
offset by the savings from the reduction
in leakage and wasteful use. In fact, it is
conceivable that, over the long run. such
savings could largely offset the cost of
compliance with this'rule.} Finally, the-
cost of correcting leaks is highly site-

specific and EPA knows of no way to
make a reasonably accurate estimate of
such costs other than performing
engineering studies at each affected
location, which clearly is not feasible.
Based upon these considerations, EPA
has not included any costs for leak
correction and meter installation,

he following sections summarize
EPA’s detailed cost analysis provided
elsewhere (USEPA, 1987¢, 1989a).

A. Total Cost of the Fincl Rule

The filtration and disinfection )
requirements of this rule will impose
costs on four groups of public water
systems using surface water sources:

1. An estimated 1,346 community
water systems that are currently
unfiltered.

2. An estimated 1,536 non-community
water systems that are currently
unfiltered {non-community water
systems include systems serving
transient and non-transient
populations). -

3. An estimated 4,611 community
water systems that are currently filtered.

4. An estimated 2,308 non-community
water systems that are currently filtered.

There are, therefore, an estimated
total of 2,882 water systems that are
currently unfiltered and 6,919 systems
that are currently filtered which wiil be
affected by this rule. All 2,882 unfiltered
surface water systems. will incur some
costs under this rule. However, systems
that meet the specified requirementis for
avoiding filtration will not incur the
costs associated with ixstalling
filtration.

Of the estimated 6,918 filterad surface
water systems, EPA estimates that
about 5,128 will incur total annualized
costs of $113 million per year to upgrade
their systems frem their current level of
performance to meet the new turbidity
requirements. Were all of them in
compliance with the existing {interim)
national primary drinking water
regulations at this time, the annualized
cost to the nation would be only $95
million per year. However, EPA
estimates that 1,409 systems are not.
Thus, these systems will have to do
more than those in compliance with the
interim rule to meet the new
requirements. For these deficient
systems, the additionsl cost of meeting
the new regulations is $18 million per
year. The annualized cost of $85 million
is considered to be the “incremental”
cost of this rule becanse il is based on a
comparison between the cost of
complying with the new requirements
and the sost of complying with the
interim regulations {assuming 100
percen! compliance]. The annualized
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cost of $113 miilion is con31dered to be

“the “total” cost of today’s rule because

it takes into account the additional .
expense to be incurred by systems not

presently complying with the interim

regulations.

The same 6,919 Hitered water systems
will also be subject to the disinfection
performance requirements. As discussed
earlier, at the time of proposal, these

_ costs were not believed to be significant

and thus were not included in the
estimates. Tt is now estimated that

 approximately 1,200 of these systems

will have to upgrade.their disinfection -
practices, at a cost of $27 million/year:
EPA also has estimated compliance
costs for systems using a ground water
source under the direct influence of
surface water. These systems will incur
capital costs of $164 millionand =~ -
annualized costs of $11 million per year.

All systems subject fo this rule, except

those which are able to avoid filtration,
will incur incremental annualized
monitoring cests of $17 million. The total
annuahzed monitoring cost of $18
million takes into account the addxtiona!

- -gxpense to be incurred by systems not .
- gurrently complying with the interita

monitoring regulations. Monitoring costs
for systems that meet the criteria for
avoiding filtration were counted as cos*-
of treatment for unfiliered systems.
States will incur annualized
implementation costs of $12 million,

The estimated costs of the proposed

~ and final surface water treatment

regiirements are presented. in Table VI-

.

TABLE Vi-1 —PHOJECTED COST OF THE PROPOSED AND FINAL SURFACE WATER TREATMENT REQU:REMEWS

Costs under the | Current esfimate
“proposed rule 7
Annagl
Cost category Capital Aﬁ;’é’;" Capital | izedd
cost | cost | oSt | St
gmi) | iy | O | O
) Yy
Treatment Requirements
Unifiltéred Systems (installing or avoiding filtration) 1613 216 2308 337
Filtered Systems B :
Turbidity Reduction . B
incremental 333 85 333 95 -
Tota! NA HNA 4031 113
Disinfedtion 0 0 258 &7
Surface-Infiuenced Ground Water Systems.. Q 0! . 184 ki
Monitoring Requirements .
All Surface Systems Except Those Able to AVOId Filtration
Incremental 58 20 ] 17
. Total NA NA 30 18
Siate Program Costs -0 7 0 © e
Cost of Rule -
incremental 2004 338 3083 399
Total . - NA NA 3163 S18

NA=not applicable.

! For the projected 16 percent of systems able to avoid f:ltratmn, the monitoring cosis assoczated with meeting the criteria for auoidmg filtration. are mc%uded as

costs of reatment for unfiltered systems.

B. Concepis of Cost Analysis

Capital, operating, and annualized
costs for individual filtration and
disinfection technologies appear in
*Technelogies and Costs for the

" Removal of Microbiological

Contaminants from Potable Water
Supplies” (USEPA, 1988b). The
annualizing procedure used in that
document is intended to reflect the
actual financing cost that a typical -
water gystem might face in capital
markets, i.e., it is an estimate of the
“market” cost. However, the total
annual cost estimate of $518 miilion
discussed above (see Table VI-1) is
intended to represent the tolal “social”
cost to the nation for purposes of
making ber}efit/ cost comparisons. I is
computed using a different discount
rate. The discount rate used tc assess
“market” cost is ten percent. This is
made up of three components: {1} A risk
premium {reflecting the market's
assessment of the risk of default); {2} an

inflation premium {reflecting the
market's expectations about the -
economy); and, {3} the true carrying cost
of capital (the time value of money). The
first two components are financial
concepts while the third is both a
financial and an economic coneept. The
“secial” discount rate consists only of
the third of these three components
because the benefits to which costs are
being compared are a risk-free,
inflation-free economic concept. Three
percent was selecied for use in these
analyses,

An analysis of costs based on the
financing options a typical system might
face in capital markets appears in Figure
Vi-1,

-C. Costs of Compliance for Currently

Infiltered Surface Waier Systems

EPA based its estimates of the number
of community and non- cfﬂzmunity waler
systems that are currenily unfiltered on
a survey conducted by the Association
of State Drinking Water Administrators

[ASDWA, 1986). EPA estimated the total
national cost of compliance for the 2882
currently unfiltered systemsusing a
straightforward procedure for
forecasting likely complianse choices.
Predicted compliance choices for the
2,887 systems which each serves fewer
than 100,000 pecple, eppear in Table VI
2.

TABLE V-2, ~PREDICTED COMPLIANCE
CHOIGES FOR UNFILTERED SYSTEMS

Number of

o3, i,
systerns Projected action

487 | Meet requirernents for avoiding figra
fion.
852 | Switch 0 an alternate waler stlarcs
{ground or purchasad).
221 | install 2 package Feament plant

58 | install conventional treatment.

88 | Instzil direct fiitration.

135 §ra1a§s dizlomacectss earth filwation
80 | im ﬁaée slow sand filtraion.

38 | instel virafliraton
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EPA based the forecasts of
compliance choices largely on the

" comparative costs of the different

options, Thé Agency predicted that slow
sand filtration, switching to an alternate
source, and package treaiment plants
would be popular solutions due to the
relatively low costs of these :
technologies compared to other
technologies and the preponderance of
sinall water systems among those
affected {over 90 percent of currently
unfiitered water gystems serve fewer
than 10,000 people).

itis important to neote that a large '
proporiion of total costs for currently
urfiltered systems is attributable to a
smail group of fifteen unfiltered systems
which each serves more than 100,000
people. These fifteen systems account
for approximately 40 percent of the $518
million total annualized cost. However,

these fifteen systems also serve
approximately 16.million of the
estimated 21.4 million people expesed to
unfiltered surface water (75 percent). .

As discussed above, the cost
estimates presented with the proposed
rule did not include certain site-specific
cost elements, such as land costs and
costs of additional piping and pumping.
due to the difficulty of assessing these
gite-specific factors. EPA believes these
costs could increase the total cost of
installing filtration on the order of $695
million, or $121 million per year on an
annualized basis, over the original
estimate.

Figure VI~ illustrates the system
level market costs of complying with the
filtration requirement for system size

- categories serving fewer than 100,000

persons. The costs shown represent the

" approximate high and low extremes of

the cost of installing filtration. For
systems serving fewer than 10,000
people, EPA used slow sand filiration as
the basis for the low-cost.estimate and
package treatment as the basis for the
high-cost estimate. For systems serving
between 10,000 and 100,000 people, EPA
used direct filtration to represent the
low-cost case and conventional
{reaiment for the high-cost estimate. -
System level costs for installing
filtration in the 15 large systems, i.e., the
systems which serve more than 100,000
persons and not representad in Figure
VI-1, were based on a case-by-case
assessment of the actaal types and sizes’
of filter plants that might be built in
those cities. These costs rangsd from
$0.37 to $0.72 per thousand gallons of
water produced.

BILLING CODE 5569-50-M
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D. Cosis of Compliance for Currently
Filtered Surface Waoter Sysiems

EPA estimated the total national cost
of the turbidity performance
requirements for filiered systems using a
methodology which utilized survey data
from a random sample of over 500 water
systems, stratified by system size. The
survey data provide a profile of the type
of filtration technologies currently in
place and their turbidity performance, A
summary of the survey data is presented
elsewhere {ASDWA, 1986].

EPA estimates that the average
monthly turbidity in the water industry
is currently 0.7 NTU. For the purposes of
the Regulatory Impact Analysis, EPA

. assumed that the turbidity performance

requirement in this final rule (less than
0.5 NTU, 95 percent of the time) for
systems using rapid granular media
filtration, i.e., direct filtration or
conventional treatment [systems using
diatomaceous earth or slow sand have
less stringent turbidity performance
requirements), is equivalent to a
menthly average of about 0.3 NTU. From
the survey data, EPA estimated that
approximately 5,128 systems exceed this
average. Of these, 1,409 are estimated to
be in.violation of the interim turbidity
requirement, which is a monthiv average
of 1 NTU.

EPA further subdivided the systems
which currently do not meet the
turbidity performance requirements in
the final rule by size and type of
filiration process currently in place. A
forecast of the likely compliance choices
of systems in each subcategory was
developed. The compliance choices
evaluated include various combinations
of the following:

« Hiring a consulting engineer to doa
diagnostic analysis;

¢ Improving operation and
maintenance practices;

s Adding rapid mix;

* Adding pH adjustment capability;

¢ Replacing filter media;

e Adding polvmer;

¢ Adding alum or FeCls;

» Adding flocculation or contact
chambers.

The system-level cost of each of the
above compliance options is estimated
elsewhere (USEPA, 1887¢, 1988a).
Average system-level costs based on
various combinaiions of these options,
are shown in Table VI-3. The total
nationsal capital cost, based on predicted
compliance choices, is $403 million. The
total annualized cost is $113 willion,

TasLE VI-3.—Co0sTs ofF UPGRADING TO
MEeeT TURBIDITY PERFORMANCE RE-
QUIREMENTS ;

TABLE VI-4.—~C08TS OF UPGRADING T¢
MEeeT DISINFECTION PERFORMANCE RE
QUIREMENTS

Costs Costs
System size {by population served) {£/1,000 Sysiem size {by population served) {¢/1,000
galions) : galions)
25 ta 100 : 78 25w 100 ' 61
101 1o 500 32 101 to 500 ]
501 to 1,000 27 501 to 1,000 1
1,001 to 3,300 15 1,001 to 3,300 €
3,301-10,000 : 7 3,301 {0 10,000 4
10,001-25,000 . 3 10,001 to 25,000 3
25,001-50,600 2 - 25001 to 50,000 ‘ 2
50,000 <2 50,001 to 100,000 2
© >100,000 1
These national cost estimates for ' )
compliance with the turbidity E. Benefits

requirements may be on the high side
because the turbidity performance
profile which underlies the analysis is
based on survey resulis which embody a
certain amount of statistical error. The
foremost concern is that the survey
solicited data on monthly average
turbidity. Under the interim turbidity
requirement, it is conceivable that there
are many water systems that are
monitoring well enough to document
they are below a 1 NTU monthly
average, but not well enough to
document lower levels with precision.
Measurement in the 0.3 NTU range
would require greater care. Thus, some
of the systems believed to be above a
monthly average of 0.3 NTU may require
no more than better monitoring to
demonstrate compliance.

On the basis of data developed in a
survey conducted by the American
‘Water Works Association (AWWA,
1987), EPA estimates that approximately
1,163 filtered surface water systems
currently do not meet the disinfection
performance requirements of this final
rule and will have to undertake
meodifications to upgrade their

_disinfection practices.

To meet the inactivation levels

" specified in the final rule, systems are

expected to choose from among several
compliance options, including:

¢ Increasing the chlorine or ozone
dose;

* Baiiling clearwells;

« Relocating the poini{s) of

. ammoniation/chlorination;

= Adding storage to increase
disinfectant contact time;

* Applying ozone or chlorine dioxide
as alternate disinfectants;

= Combinations of the above.

From this mix of compliance options,
assumptions were made regarding the
ones which will be selected by systems
in different size caiegories, and ths
average cost of compliance estimated.
The resulis are presented in Table Vi-4,

In the November 3, 1887 proposal,
EPA estimated there are between
212,000 and 470,000 cases of waterborne
disease annually in the United States
among persons served by surface water

systems, as described below.

» First, EPA used data collected over
a 15-year period by the Centers for
Disease Control (CDC} on the mumber of
reported cutbreaks (106) and the number
of cases of disease {34,438) to obiain an
estimate of the average number of
illnesses per outbreak (325}

¢ Second, to compensate for
widegpread underreporting in the
number of outbreaks, the reported
number above {108) was multlphed by a
factor of four.

e Third, the adjusted number of
outbreaks per year (424 divided by 15}
was multiplied by the average number
of cases per outbreak (325) to obtain an
estimate of the number of cases of
disease per year atiributable to
watsrbomne disease outbreaks. EPA
considered this result {9,183 cases of
illness) the “lower bound” estimate.

¢ Next, the “upper bound” estimate of
cases of illness was calculated. To

.compensate for underreporting in the

number of cases of iliness in systems
serving 106,000 or fewer psople, it was
assumed that half of the popuidtion
exposed during an outbreak épisode
became ill. (This assumption rﬂpiaceé
the estimate of 325 cases of illness per
outbreak.) Using this approach, the
number of cases of illness per year was
estimated to be 50,740.

* In addition, for systems serving
more than 100,000 people, it was
assumed that there would be two
cutbreaks per year—one in a large
filterad sysiem, and one in a large
uonfiliered system, Assuming an average
of 8,000 cases of iliness per cutbreak in
large systems, based upon CDC data of
recent record, EPA estimated that there
would be 12,000 casss of-illness per year
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atmbatabie 1o outbreaks in systems

' . serving more than 166,000 people.

+ Finally, the 50,740 and 12,000 cases,
calculated above, were added together

‘to obtain a total of 82,740 cases of

illness, taking into account
underreporting of the number of cases,

in azki;tmn to illnesses ohserved
during an outbreak, there are

‘watérborne ilinesses occurring

throughout.the year, but not at
sufficiently high rates. to attract

attention as an outbreak. These endemic.

illnesses wers estimated using a
different methodology, as follows

= First, it was assumed that the rate
of giardiasis in unfiltered systems was
similar to that observed in townships.
adjacent to Luzerne County,
Pennsylvania, (i.e., one percent) at the
time-a significant gutbreak occurred in
1983, For populations served by
unfiliered systems, it was assumed that
the rate ranged from a maximum of one

percent to 2 minimum of one-guarter of
one percent. For filtered syslems, 1t was
assumed that the rates were half those
of unfilterad systems.

¢ Next, EPA applied these rates 1o the
population served by filtered and
unfiltered systems to obtain an estimate
of the upper and lower bounds of the
number of endemic cases of illness pe:

year (see Table Vi«a)

TABLE Vl-S ——BASEUNE N‘UMBCH OF END”;MIC CASES PER YEAR AS ESTIMATED I THE DRAFT REGULATORY IMpPacT Amws;e

(USEPA, 19870)

. Assumed Lower | Upper
“‘endemic rats 5 bound | bound
io i o ; oputation | en- en-.
Endemic analysis Lower |Upper| XPosed | demc | demic
bound beuej.d cazc:.si cai—fﬁ’s’
Unfittered systems: . - .
Large systems {> 100,000) 0.0025] 0.005} 16,000,000 40.000 | 80.000
Smail systems (<100,000) 000S| 0.01| 5649353 | 28,247 | 56.4%4
Total, um‘zkered ......................... 21,640,353 | 68,247 136,484
Filtered syst .
Large systems (> 100,000) 00125 0.0025] 34,288,580 42,861 | 85.721 -
Small sysieﬁ‘s (<1GO 000} 0.00251 0:005) 35,764,700 21,912 gggB?_d
T, FHOFSE rvrseevssssssevsmsms om0 3881380355583 5 R 58 53 18 s . e 71,053,280 134,773 269,545
Total, filtered and unfiltered 92,702,633 693.020 fiBB,GSQ

“»_Finally, the lower bound estimates

of cases of illness from outbreaks (9,183}

and endemic illnesses {203,020) were
added together to obtain the lower end

-~ of the range of illnesses (212,203). Doing

the. same for the upper bound estimates
{62,740 + 406,039) resultedin an
estimate of 468,779 total cases of
waterborne illness.

Based on information submxtted by
several commenters, new data on the
occurrence of Giardia, and a revised:
methodelogy for the estimation of the
number of endemic cases of illness,
these estimates have been substantially
revised. EPA now estimates that
currently there are approximately 89,000
cases of waterborne disease annually in
systems using surface water. This figure
was derived as follows:

° ,Usmc data on occurrence of Giardio
in'source water from Rose (1988) and
estimates of ireatment efficiences, EPA -
estimated the present exposure to-

Giardia of people served by filtered and -
-unfiltered systems in dxffei ent size’

categories.

. Next, these data were apphed *0 a
dose- -response model {Rose, 1988} to
determine the daily individual risk of
disease associated with the above

_ exposure.

e The daily individual risk was then
converted to an annual risk and applied

. to the population served o estimate the

number of cases of endemic illnsss per
year from giardiasis in the absence of
the treatment requirements of this ruls.

» Then, based on an analysis of the
relative rates of all waterborne dissase,
this value was adjusted upwards by .85
percent to take into account disease°=
other than giardiasis.

« Finally, the number of cases of
disease which will be avoided by
compliance with the rule was estimated
based on the increase in removal andi or
inactivation of pathogenic

‘microorganisms expected from

implementation of today’s requiremients.

Using this methodology, EPA-
estimated that this final rule will ’
prevent 79,854 endemic cases of disease
per year.-In addition, 9,294 outbreak

-pases will be avoided as a result of

compliance with this rule. This number
was estimated using the same :
methodology employed in the draft
Regulatory Impact Analysis (USEPA,

: 19873) but is slightly higher (9,294 versus

,183 for the lower bound estimate}
because of revisions o the data base
since the rule was proposed. T

The total number of cases avoided per

. " {Hauschild, A.F. and Brvan, F

year, 89,148, represents EPA’s best point

-estimate, or best single value, of the

benefits of the rule. The Agency also
calculated an upper and lower bound, -
based on the 95 percent.confidense ..
interval around the dose-response curve.

By this method, the number-of endemic
cases could be as high as 148,181, oras -~
low ag 36,980. Thus, the fotal cases

- avoided per year could range from

48,274 to 158,475. In addition, EPA -

“believes that many. more cases ihan tha
" number given may be avoided by

implementation of this rule because the -
number of cases per outbreak is

~ understated (it was not adjusted, as was

done for underreporting in the number of
outbreaks}. By one account, the
underreporting in cases per outbreak
could be on the order of twenty-five
times the actnal levels reporied
1980),
EPA also examined the net benefits of
installing filtration at the individual
water system level. Net benefits were
analyzed for systéms of various sizes by
estimating the annual expected value of

_economic damages resulting from

various levels of endemic and outbreak

- disease incidence in communities of
. various sizes and subtracting the annual .

cost of installing filtration.

It is important to note thatit is
difficult to estimate the value of the
benefits associated with reducing the
endemic and outbresk incidence of
waterborne disease, because there are
many benefits which cannot be

- quantified. As described at length

premausly (USEPA, 1987¢c), EPA's
analysis is structured upon hypothetina!
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assumptions which have been
developed on the basis of the insights
gained in two documented case studies:
A 1881 outbreak of viral gastroenteritis
inEagle-Vail, Colorado {Hopkins, 1886),
and 21885 outbreak of giardiasis in
Luzere County, Penmsylvania
{Harrington, 1985). The damage
functions derived from these studies
consist primarily of two types of costs:
(1) Direct costs of medical treatment and
the value of lost work, and (2} costs
ineurred due to “averting behavior" such
as boiling water or purchasing botiled
waler undertaken in the event of an
outbreak, While it is difficult to
Generalize from the results of cass
studies, itis currently the best means of
estimating damages. .

Another shortcoming with the net
benefits analysis at the time of proposal,
and perhaps the biggest one, is the
degree of unicertainty in the assumptions

" made regarding both the endemic and

outbreak incidence of waterborne
disease. It was estimated [Craun, 1987)
that the annual probability of cutbreak
incidence in unfiltered surface water
systems—averaging all such systems

. together—is roughly. once in every one

hundred yezrs. Data with which to
assess the enndemic level of waterborne
disease (the sub-outbreak, baseline level
of disease) were not available at the
tizne of the November 1887 proposal.
Therefore, the net benefits analysis was
conducted in a manner intended to show
what assumptions regarding the
endemnic level of disease weould have to
hold true in order to produce net
bernefits near the margn {i.e., the point
where net benefits approach zero),
indicating that filtration is a breakeven
or better proposition.

In the dreft Regulatory Impact
Andlysis [USEPA, 1987c}, an assumption
of an endemic level of disease of 0.5 -
percent of the exposed population was
raquired to produce marginally positive
or marginally negative net benafits in
the fifteen unfiltered systems serving
more than 100,000 persons, assuming a
one percent annual probability of an
outbreak {once every 100 years). An
enndemic level assumption of 1.0 percent
was required to produce marginaily
positive or marginally negative net
benefiis in systemns serving between

- 1,500 and 100,000 persons. [t was not

possible to produce positive net benefit
estimates near the margin for systems
serving fewer than 1,000 persons.
(Endemic level assumptions significantly
abzovae 1.0 percent were reguired; such
lewvels would prebably begin to become .
associated with epidemic, rather than
enrndemic, incidence.)

The breakeven assumpiions regarding
the probability of ouibreak and the
endemic level of waterborne disease
were the subject of extensive comments
on the proposed rule. '

Several large sysiems stated that the .
probability of outbreak, computed by

“averaging all unfiltered sysiems

together, yields an estimate which
overstates the risk of outbreak in largs
systems that have diligent watershed
management and disinfection programs.
it has been contended that such systems
can reduce the risk of outbreak to a
level comparable to that achieved by
filtered systems {the reported outbreak
risk in filtered systems is 1/750 years
according io Craun, 1887). This
perception of outbreak risk in large
sysiems is consistant with the rationale
for providing criteria to avoid filtration
for such systems in the proposed rule.
On the other band, two systems among
the fifteen unfiltered surface systems
serving more than 100,000 persons have
experienced outbreaks since 1982,

‘'suggesting there may be some large

systems for which the probability of an
outbreak is greater than 1/750.

Many commenters expressed the view
that the endemic levels of waterborne
disease assumed in the net benefits
analysis {5X 1072 for systems >100,000;
1x10"2 for systems <100,000) are much -
higher than the levels actually occurring.

As explained earlier, since publication
of the proposed rule, new information
has become available which has made it
possible to assess the validity of the
endemic level assumptions using a
toxicological, or dosefresponse,
approach to estimation. The average
concentration of Giardia cysts in water
sources with “pristine,” or protected,
watersheds has been estimated to be
9X1072 cysts per liter (Rose, 1988). An
EPA study {USEPA, 1988a) of
disinfection practices at unfiliered
systems shows that systems are
currently achieving an averags of 1.34
Iogs of inactivation. Thus, the implied
average dose to consumers is 41074
cysts/liter. A recently developed dose/
response function {Rose, 1988] indicatss
that this exposure resulis in a daily risk
of 1.865(107% and is equivalent to an
annual endemic rate of 31672 This
estimated average endemic level is
relatively close to the range of 51073 to
110~ 2 griginally assumed to be the
endemic level in the net benefits
apalysis at the time of proposal, lending
support to the validity of the
assumption.

The above risk assessment indicates
that unfiltered systems achisving
average levels of inactivation may be
facing greater risk of outbreak and

incurring higher levels of endemic
disease than may be evident from the
number of cases reported. It should be
noted however that, since this estimate
is based on average influent levels and
average inactivation rates, actusal levels
will vary. Systems achieving higher
inactivation rates are probably correct
in their assessment that they are not
experiencing endemic levels on the
order of 17 or 102 On the other hand,
by definition, there also is variation on
the other side of the average estimate,
indicating that there may be systems
which are experiencing endemic levels
higher than 310672 In addition, it must
be kept in mind that Giardia.is not the
only pathogen that contributes io the
overall endemic incidencs of
waterborne disease. Data reported to
the Centers for Disease Control indicate
there are 0.85 cases of other types of
waterborne disease for every case of-
giardiasis. Thus, while ii is true that
some systems are not experiencing the
levels of cutbreak risk and endemic
incidence that are associated with
breakeven benefit/cost economics, it is
also clear that there are.other water
systems which may fall within the range
of the breakeven assumptions. Most
importantly, there may be many water
systems in which it is not possible to
make a definitive assessment of the risk.
If the Giardia ocourrence data
presently available to EPA is
representative of unfiltered systems, the
treaiment reguirements will, by
requiring a minimum of 3-log removal
‘and/or inactivation of Giardia, redusce
the maximum daily risk—the risk on
days of peak occurrence—io 4,56 X 1073%
the average daily risk to 3.6X107% and
the average annual endemic level to
6.57 x107% These lavels provide
virtually complete assurance against
outbreaks caused by Giardic cysts, as
well as most other pathogens, and
assure negligible levels of endemic

-1incidence, A significant additional

benefit of the treatment requirements,
therefore, is the confidence derivad from
knowing they factor in an adequate
meargin of safety.

As stated earlier, the estimated cost of
this rule is approximately 50 percent
greater than that estimated at the time
of proposal. When combined with
substantially fewer cases of illness
avoided, the net benefiis for systems in
different size categories necessarily
become less advanlageous than
previously estimated. But the way to
best generalize about the effect on
public waier systems is not uneguivocal
On the one hand, an analysis focusing
on the typical system in each size
category and using EPA’s best estimatls.
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of the benefits {Exhibit 5~10 of the
Regulatory Impact Analysis) leads to the
conclusion that household net benefits
may be negative for currently unfiltered
systems requlred 1o install filtration,
possibly as much as $262 per household
per year {in systems serving fewer than
100 people}. However, this interpretation
is not entirely valid because this result
applies to the typical system in each of
these size categories, not to all systems.
Moreover, the benefit analysis did not
include all business benefits; benefits
accruing from the aveidance of pain and

. suffering; and benefits from reduced

anxiety over the safety of the water.
Since EPA's calculation is only & partial
measure of benefits it is reasonable to
conclude that actual net benefits in all
size categories may be greater. In
addition, small systems unable to meet
the criteria to avoid filtration would
prabab} y investigate less expensive
opticas than filtration, such as
conversion fo ground water or
connection to @ larger regmnal water
system, which will increase the net

‘benefits. Under SDWA, exemptmns are

also available. Under this provision, a
system mighi use interim alternatives
such as bottled water and point-of-use -
devices, with State approval, thereby
incurring lower compliance costs (at
least temporarily), and thus experience
concomitant higher net benefits. In the
case of systems which do not serve
more than 500 service connections and
which need financial assistance for the

‘necessary improvements, the SDWA

permits the exemption to be renewed for
one or more additional two-year periods
if the system establishes that it is taking

all practical steps and there is no
unreasonable risk to health, thereby
further reducing cost.impagts.

Ancther way of evaluating the
benefits of these réquirements is to
consider the percent of the population
experiencing positive and negative net
benefits, This is presented in Table VI~ .
8. For the esiimate of outbreak
probability most in keeping with
svailable data {once in one hundred
years), sysiems serving approximately

. 40 percent of the population will achieve

positive net benefits, predominantly
because currently filtered systems will
wcur small cosis to comply with the
rule. In mest of the remaining systems,
customers will generally pay only up to
about $20 more than the value of the
henefils quantified. Less than one
percent of the affected population is
expecied-to incur household net benefits
of minus $40 or more, and these would
anly ecowr in systems serving fewer
than 1000 people. And these’.

Sper centages would: be even lower if ali

of the benefits had been captured in the -

analysis, and alternatives to filtration
considered.

TABLE VYI-8.—PERCENT OF AFFECTED
POPULATION INCURRING VARYING LEV-
ELS OF POSITIVE AND NEGATIVE NET
HouseHolD BENEFRTS WHERE  THE
PROBABILITY OF AN OUTBREAK 1s 1/
100 YEARS

Approgi-
mate

Net household benefits {($/HN/YN) percent of

. the affected

population
Greater than 0 - 8¢
—2010 0. 8
—40 10 ~20...... 1
Less than —40... <1

VIii OGiher Requirements
A. Regulatory Flexibility Act

The Regulatory Flexibility Act, 5
11.8.C. 802 et seq., requires EPA to
explicitly consider the effect of proposed
regulations on small entities. if there is a
significant effect on a substantial
numberof small systems, the Agency
must seek means o minimize the
effects. EPA has concluded that this
final rule will not have a significant
effect on a substantial number of small
entities, for purposes of the Regulatcry
Flexibility Act.

The Small Business Administration
defines a “small water utility” as one
which serves: fewer than 50,000 people.
There are about 199,000 public water
systems using surface and ground water
supplies which are considered small
systems under this definition. Of those,
about 11,000 systems are expected to.
incur total annualized costs 6f $333 to
$439 million per year to comply with the
rule. Compared to total operating )
expenses of $14.7 billion per year for
this group, the cost of compliance
amounts to an increase of 2.3 percent to
3.0 percent over current operating cosis.
EPA believes that an increase of this
magnitude is not a substantial economic
impact within the meaning of the ‘
Regulatory Flexibility Act. However,
EPA recognizes that today’s action
could have a substantial effect-on some
small systems. Therefore, the Agency
has attempted to provide less
burdensome alternatives to achieve the
rule's goals for small systems w"aerever
possible. To illustrate:

* With respect to monitoring of the
disinfectant residual at the entry point
te the distribution system, systems
serving fewer than 3,300 people may
lake grab samplés in lien of using '

" continuous-monitoring equlpment

* With respact to disinfectant
residuals in the distribution systenz,
systems which are unable to maintain
such residuals will still be considered in
compliance if the State determines thak
it is not feasible for that system 10
moniter for HPC, and that disinfection i
adequate, based on a review of site-
specific considerations {e.g., source
water quality, past coliformn monitoringe

‘results);

e With respect to the turbidity '
monitoring, for filtered systems- serving
fewer than 500 people, the State may
reduce the number of samples toomeper
day if it finds that the historical
performance and operation of the
system indicates effective particle
removal under the conditions expecied

-to oceur in that system.

In addition, many of the provisionsaf
this rile allow the State to modlify the
stated requirements in appropriate
cases, regardless of sysiem size,
Although not specifically aimed at
reducing the burden on small systeams,
these systems may avail themselvesof
such flexibility in the same manper 8
their larger counterparts,

B, Paperwork Redugtion Act

_The information collection
requirements contained in this rule have
béen submitted to the Office of
Management and Budget (OMB) unider
the provisions of the Paperwork :
Reduction Act, 44 US.C. 3501 e£seq. The .
information collection requirements sree
not effective until OMB approves them
.and a technical ameadrnent to that
effect is pubhshed inthe Federa.!
Register,

The public reporting burden on pubh. <"
water systems fof this collection of
information is estimated {0 average 01-
hours per response {ie., sample takeen,
or report submitied to the Siate or BEPA. ],
including time forreviewing :
instructions, searching existing -data
sources, gathering and maintaining the
data needed, and completing ard
reviewingthe collection of informa tim .

Send comments regarding the huxdera
estimate or any other agpeciof this
collection of informastion, incliding
suggestions for reducing thisburdem, te .
Chief, Information Policy Branch PM-
223, U.8. Environmental Protection

. Agency, 401 M St, SW., Washinge n,[BC

'20460; and tothe Office of Informatim
and Regulatory Affairs, Office of
Management and Budget, Washing i,
DC 20503, marked “Attentmn Desle

- Officer. for EPA. s
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- C. Nationa! Drinking Water Advisory

Council and Science Advisory Board

In gccordance with section 1412 (d)
and {e) of the Safe Drinking Water Act,
EPA consulted with the Secretary and
the Nationral Drinking Water Advisory
Council and requested comments from
the Science Advisory Board in the
course of developing these MCLGs and
NPDWRs, -
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List of Subjects in 49 CFR Parts 141 and
142 : : -

Chemicals, ﬁlﬂmpﬂmﬁnm by
references, Intergovernmental relations,

" Reporting and recordkecping

" reguirements, Water supply,
Adnyinistrative practice and: procedure.

‘ Dated: june 19, 198%:

William K. Reilly,
Administrator.

‘For the reasens st forth inthe
preamble, Title 40 of the Code of Fedexak
Regulations is amended as fallows:

PART 141—RATIONAL PRIMARY
' DRINKING WATER REGULATIONS

1. The authamy for Part 141 is revised
to read as followisy

Autherity: 42 U.5.C. 300f, 30021 300g-2,.
300g-3, 30024, 30025, 300g-6, 300j-4, and
300§-9.

. 2.Im §341.2, the fellowing defimitions

are added and atranged alphabetically
1o read as foflowst

§141.2 Definitions.
* L N 3 #

“Coagulation™ means a process using,
cecagulant chemicals and mixing by
which colfoidal and suspended:
materials are destabilized and
agglomerated into floes.

"Conventional filiration treatment”™
- means a series of processes ingluding:
coagulation, Hecculation, sedimentation,
and filtration resalting in substantial
particulate remeoval,

*- * o & 3

5

*CT” or “CToeale” is the product of
“regidual disinfectant consentration” (C}
in mg/1 determined before or at the: first
customer, and the cerresponding:
“diginfectant contact time™ [T} im
- . If o public water
systent appliss disinfectants at more
than ene point prior to the first
customer; it must determine the €T of
each disinfectant sequence before or at

- the first customer to determine the tetal
p;erbent inactivation or “tatal
inactivation ratio.” Tn determining the
tetal inactivation ratio, the public water

systenr must determine the residual
disinfectant concentration of each
disinfection sequence and
correspending contact time before any
subsequent d;smfeﬂtmxm application
pointfs). “Cless” is the CT valne
required for 8.5 percent (3-log}

. inactivation of Giardie lamblia cysts.

CTes .o for a variety of disinfectarts and
conditions appear in Tables 1.1-1.6. 2.1,
and 3.1 of § 145.74(B)(3):

CFealc
CTese

is the inactivaiien ratio. The sum of the
inactivation raties, or tﬁt'al' inactivation
ratio shown as

[.GTsshs)

is calcmated by addmg tegeﬁ}er the:
inactivatien ratie for each disinfection: -
sequence. A total insctivation ratio
equal te or greater than. 1.6 is assemed -
to provide a 3-log inactivation of
Giardic lamblie cysts.

“Diatomaceous earth filtration”
means a process resuliing in substantial
particulate remaval in which {1} a
precoat cake of distomaceous earth:
filter media is deposited on.a support
membrance {septum), and (2] while: the
water is filiered by passing through the
cake on the sepium, additional filter
media knows as body feed is
continueusly added to the feed water to

- maintain the pemeabﬂﬁy af’ the filter

cake.

“Direct filiratfon” means. a series of
processes including ceagulation and
filtration but excluding sedimentation
resulting in: substantial’ particelate
removal.

¥* E-3 &% . Wer

“Disinfectant contact time™ (T in. CT

calculations) means the time in-minutes:

that it takes for water to move from the

point of disinfectant application. or the
previeus peint of disinfectant residual
measurement to & point befere oz at the
point where residuat disinfectant
conceniration {*C") iv measured. Where
only ore “C’is measured, "I is the
time in minutes that it takes for water to
move frem the peint of disinfectant:
application to a point before or at where
residual disinfectant concentration (€'}
is measured. Where move tham one “C*
is measured, “T* is {a} for the first

measvrement of “C7, the ime in minutes

that it takes for water to move from the
first or only point of disinfectant ’
application io a poinf before or at the
point where the first “C” is. measured
and (b} for subsequent measuremenis of

“C”, the time in minwtes that it takes for

water to move from the previous “C”

measerement point to the “C™ |
measurement pomt for which the
particular *“T” is being calculated.
Disinfectant contact timein pipelives
must be calenlated based on: “plug flow’
by dividing the internal velume of the
pipe by the maximum hourly lewrate
through that pipe. Disinfectant contact
time within mixing basins and storage
reservoirs must be determined by tracer
studies or an equivalent demonsiration.

“Disinfection” means a process which.
inactivates pathogenic organisms i
water by chemiee! oxidantz or
equivalent agents.
* * * * * .

“Filtration” meens & proeess: for
removing particulate matter from water
by passage through porous media:

“Flocculation™ means a process to.

"enhance agglomeration or collection of .

smaller floc particles inte larger, more.
easily sattieable particles through gentle
stirring by hydralﬂw or mechanicalk
means.

- “Ground water ander ’fhe direct
influence of surface water” means any
water beneath the surface of the ground
with (1} significant eccuztence of msacts
or other macroozganisms, algee, oz
large-diameter pathogens such as
Giardiiﬂ lemblia, ov (2} sighificant and
relatively rapid shifts in water '
characteristics suek as turbidity,
temperature, conductivity, or pE which.
closely correlate ta climatologicalor
surface water conditions. Direct
influence must be determined for
individual sources in accordance with
criteria established by the State. The
State determination of direet influenee-
may be based an site-spesific
measurements of water quality and’ / Far-
documeniation of weil construction
characteristics and geology with field

evaluation. ]
% T * # *

“Legionella” means a genus of
bacteria, some species of which have
caused a type of pneumonia galled
Legionnaires Bisease. -

“Point of disinfectant appncatwﬂ
the point where the disinfectant is
apphed and water downstream: of that
point is-net subject to recontamination
by surface water runoff,

“Residual-disinfectant concentration™
{*C” in CT ealculations) means the.
concentration of disinfectant measured
inmgflina nepresematwe sampie of
water. :

* * w..,‘,y; [P

“Sedimentaifon’” means a pracess for
removal of solids before filtvation by
gravity er separation.

“Slow sand filtration’ means a
process involving passage of raw water
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through a bed of sand at low velomty

{generally less than 0.4 m/h) resulting in

substantial particulate removal by -
physical and biolegical mechanisms.
# * * * *

“Surface water” means all water
which is open to the atmosphere and

subject to sufface runoff.
* * * * *

“Waterborne disease outbreak”
means the significant occurrence of
acute infectious illness,
epidemiologically associated with the
ingestion of water from a public water
system which is deficient in treatment,
as determined by the appropriate local

“or State agency.

"Virus" means a virus of fecal ¢ origin
which is infections to humans by
waterborne transmission.

3. Section 141.13 is amended by
adding introductory text to read as
follows:

§ 141,13 Maximum contaminant levels for
turbidity.

The requirements in thls section apply
to unfiltered systems until December 30,
1991, unless the State has determined
prior to that date, in writing pursuant to
§ 1412(b){7)(C)(ii), that filtration is
required. The requirements in this
section apply to filtered systems until .

June 29, 1993. The requirements in this

section apply to unfiltered systems that
the State has determined, in writing
pursuant to § 1412(b){7)[C](1n), must '
install filtration, until hune 29, 1993, or
until filiration is instalied, whlchever is
later.
% * * % ®

4. Section: 141.22 is amended by
adding introductory text toread as .
follows:

8 141.22 Turbidity sampling and analytical
requirements.

The requirements in this section apply

to unfiltered systems until December
30,1991, unless the State has determined
prior to that date, in writing pursuant to
section 1412{b}{7){iii}, that filtration is
required. The requirements in this

_ section apply to filtered systems until

June 29, 1993. The requirements in this
section apply to unfiltered systems that
the State has determined, in writing
pursuant to section 1412(b){7)(C)(iii},
must install filtration, until June 29, 1993,
or until flltration is installed, whichever -

‘is later.

& * * * L3

5, Section 141.32 is amended by
adding new paragraphs {a){1)(iii}){D) and
{e}(10) to read as follows:

§ 141.32 Public notification.

& * * % *

(a) * % *

{1] * % &

(i) * **

(D) Occurrence of a waterborne
disease outbreak, as defined in § 141.2,
in an unfiltered system subject to the
requirements of Subpart H of this part,
after December 30, 1991 (see
§ 141.71(b){4)).

#*

* * * *

. (e} % ®
(10) Micrebiological contaminanis
{for use when there is a violation of the
treatment technique reqmre'nents for
filtration and disinfection in Subpart H

. -of this part). The United States

Environmental Protection Agency (EPA)
sets drinking water standards and has
determined that the presence &f
microbiological contaminants are a
health concern &t certain levels of
exposure. If water is inadequately
treated, microbiological contaminants in
that water may cause disease. Disease
sympioms may include diarrhea,
cramps, nausea, and possibly jaundice,
and any associated headaches and
fatigue. These symptoms, however, are
not just associated with disease-causing
organisms in drinking water, but also
may be caused by a number of factors
other than your drinking water. EPA has

set enforceable requirements for treating -

drinking water to reduce the risk of

these adverse health effects. Treatment

such as filtering and disinfecting the
water removes or destroys
microblologlcal contaminants. Drlnkmg
water which is treated ic meet EPA
requirements is associated with little to
none of this risk and shouid be
considered safe.

6. In Part 141, a new § 141.52 is added
to read as follows:
§ 14152 Maximum contaminant level
goals for microbiological contaminants,

MCLGs for the following
contaminants are as indicated:

Ceniaminant MCLG
(1) Giardia lamblia.....ccusne] zero
{21 Viruses........ | zerg
{3) Legionella Zero

7. A new Subpart H is added to read
as follows:

) $ubpart H—-Fntrataon and Disinfection

Sec. .
14170 General requirements.
14171 Criteria for avoiding filtration.
14172 Disinfection.
141.73 Filtration.
141.74 Analytical and monitoring
reqmrements
14175 Reporting and recordkeeping
" requirements.

Subpart H—Filtration and Disinfection
§141.70 - Geperai requirements.

{a) The requireménts of this Subpait H
constitute national primary drinking
water regulations. These regulations
establish criteria under which filtration
is required as a treatment téchnique 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, thése
regulations establish treatment - .
technique'requirements in lieu of
maximum contaminant levels for-the "
following contaminants: Giardia E
lambliia, viruses, heterotrophic plate * -

- count bacteria; Legionella, and turbidity.
- Each public water system with a surface
_ water source or a ground water source

under the direct influence of surface
water must provide treatment of that

. source water that complies with these

treatment technigue reqiirements. The
treatment techmque requirements -
consist of installing and properly
operating water treatment processes
which reliably achieve:

{1) At least 99.9 percent [3-log)
removal and/or inactivation of Giardia
lamblia cysts between a point where the
raw water is not subject to-
recontamination by surface water runoff
and a point downstream before or at the
first customer; and

(2) Atleast 99.99 percent (4- log)
removal and/or inactivation of viruses
between a point where the raw water is
not subject to recontamination by’
surface water runoff and a point

" downstream 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:

(1) It meets the requirements for .
avoiding filtration in § 141.71 and the
disinfection requirements in § 141.72{a);
or .

{2) It meets the filtration requirements
in § 141.738 and the disinfection
requirements in § 141.72(b).

{c) Each public water system using a
surface water source or a ground water
source under the direct influence of
surface water must be operated by
qualified personnel who meet the
requirements specified by the State.

§ 141.71 Criteria for avoiding filtration.

A public water system that uses a
surface water source must meet all of
the conditions of paragraphs {a} and {b}
of this section, and is subject to
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,paragraph {c) of this section, hegummﬂ

December 30, 1951, unless the State has
determined, in writing pursuant to

§ 1412{b){7}{C}ill), that filiration is
required. A public water system that
uses a ground water source under the
direst influence of surface water must
meét all of the conditions of paragraphs
{8) and (b} of this section and is subject
to paragraph (¢} of this section,
beginning 18 months after the State.
determines that it is under the direct
influence of surface walter, or December
30, 1991, whichever iz later, unless the
State has determined, in writing
pursvand to § 1412(b}{7)CHiii), that
filiration is required. If the State
determines in writing pursuant to

§ 1412(b}{7HCHii) before December 30,
1891, that filiration is required, the
system: must have installed filtration
and meet the criteria for filiered systems
72{b} and 141.73 by
June 29, 1983. ‘Nrthxn 18 months of the
failure of 2 system using surface water
or a ground water source under the
direct influence of surface water to meet
any one of the requirements of

paragraphs {a)} and {b) of thiz ssétion or -

after June 28, 1993, whichever is later,
the system must have installed filtration
and meet the criteria for filiered systems
specified in §§ 141.72(b] and 141.73.

{a) Source water guality cornditions.
{1} The fecal coliform concentration
must be equal to or less than 20/100 m},
cr the total coliform concentration must
be equal to or less than 100/100 mli
{measured as specified in § 141.74 (a){1}
and (2} and [b}{1)}, in representative
samples of the source water
immediately prior to the-fivst or only
point of disinfectant application in at
least 80 percent of the measurements
made for the 6 previous months that the
system servad water to the public on an
ongoing basis. If a system measures
both fecsal and total coliforms, the fecal
coliform criterion, but not the total -
coliform criterion, in this paragraph
must be mat.

{2) The turbidity level cannot exaeed 5
NTU-{measured as specified in § 141.74
(a)(4) and {b}{2)) in representative
samples of the source water
immediately prior to the first or onily
point of disinfectant application unless:
{1} the State deiermines that any such
event was caused by circumsiances that
were unusual and unpredictable; and (ii)
as a result of any such event, there have
not been more than two events in the

- past 12 months the system served water

10 the public, or more than five events in
the past 120 mouths the system served
water to the public, in which the
turbidity lavel exceeded 5 NTU, An -
“event” is a deries of consecutive days

during which at least one turbidity

. measurement each day exceeds 5 NTU.

(b} Sz!e—spec:ﬁc conditions. (1}{i) The
public water system must meet the
requirements of § 141.72{a}(1] at least 11
of the 12 previous months that.the
system served water to the publie, on an
ongoing basis, unless the system fails to
meet the requirements during 2 of the 12
previous months that the system served
water to the public, and the State
determines that at least one of these
failures was caused by circumstances
that were ynusual and unpredictable.

(ii} The public water system must
meef the requirements of § 141.72(a}{2}
at all times the system serves water to
the public.

(iii) The pubhc water system must
meet the requirements of § 141.72(a}(3)
at ajl {imes he system serves water o
the public unless the State determines
that any such failure was caused by
circumstances that were unususl and
unpredictable.

{iv} The public water system must
meet the requirements 6f § 141.72{a){4}
on an ongoing basis unless the State
deternvines that failure to meet these
requirements was not caused by a
deficiency in treatment of the source
water.

(2) The public water system must
maintain a watershed Lontm} program
which minimizes the potentiaf for
contamination by Giardin lamblio cysts
and viruses in the source water, Th

tate mus{ determine whethsr the

watershed control program is adequate

to meet this goal. The adequacy of a
program io limit poiential contamination
by Giardic lamblia cysis and viruses
must te based on: the
comprehensiveness of the watershed
review; the effectiveness of the system’s
program to menitor and control
detrimenta!l activilies oceurring in the
watershed; and the extent to which the
water gystem hag maximized land
ownership andfor controlled land uss
within the watershed. At a minimum,
the watershed conirol program must:

(i} Characterize the watershed
hydrology and land ownership:

{ii} Ideniify watershed characteristics
and activities which may have an
adverse effect on source water quality;
and

{iii) Monitor the cccurrence of
activities which may have an adverse
effect on source water quality.

The public water system must
demonstrate through ownership and/or
written agreements with landowners
within the watershed that it can control

all human activities which may have an

adverse impact on the microbiological

quality of the source water. The public

water system must submit an annual
report to the State that identifies any
special coneerns abeut the watershed
and how they are bemg handled;
describes agtivities in the watershed
that affect water quality; and projects
what adverse activities are expected to
ccour in the future and describes how
the public water system expecis to
address them, For systems using a
ground water source under the direct
influence of surface water, an approved,
wellhead protection program developed
under section 1428 of the Safe Drinking .-
Water Act may be used, if the State
deems it appropriate, te meet these
requirements.

(3) The public water system must be
subject to an annual on-site inspection
to assess the watershed control program
and disinfection treatment process.
Either the State or a party approved by
the State mus! conduct the on-site
inspection. The inspection must be
conducted by competent individuals
such as sanitary and civil engineers,
sanitarians, or technicians who have
experience and knowledge about the
operation and maintenance of a public
water system, and who have a sound
understanding of public health
principles and waterborne diseases, &
report of the on-site inspection
summarizing all findin ngs must: be
prepared every year. The on-site
inspection must indicate to the Stale's
satisfaction that the watershed contrel
program and disinfection treatment
process are adeguately designed and
maintained. The on-site inspection must
inciude:,

(i} A review of the effectiveness of the
watershed control pregmm,,

{ii) A review of the physical condition
of the source mtaka and h)w well it is
protected;

{iii} A review of the system’s
equipment maintenance program {o
ensure there ig low probability for
failure of the disinfection procass;

{iv) An inspection of the disinfection
equipment for physical deterioration;

{v) A review of operating procedures;

(vi} A review of data records te
ensure that all required tests are being
conducted and recorded and
disinfection is effectively practised; and

(vii} Identification of any
improvements which are needed in the
equipment, system maintenance and.
operation, or data solleciion.

{4} The public water system must not
have been identified as a source of a
waterborne disease outbreak, or if it has
been so identified, the sysiem must have
been modified sufficiently to prevent
ancther such oceurrence, as determined
by the State.
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{5} The public water system must

comply with the maximum contaminant
level (MCL) for total coliforms in

§ 141.63 at least 11 months of the 12
previous months that the system served
water to the public, on an ongoing basis,
unless the State determines that failure
to meet this requirement was not caused
by a deficiency in treatment of the
source water.

{6) The public waler system must
comply with the requirements for
irihalomethanes in §8 141.12 and 141.30.

{c) Treatment technigue violations. (1)
A system that (i} fails to meet any one of

the criteria in paragraphs {a) and {b) of -

this section and/or which the State has
determined that filtration is required, in
writing pursuant to § 1412{b}{7){C){iii),
and (ii) fails to install filtration by the
date specified in the introductory
paragraph of this section is in viclation
of a treatment technique requirement,

{2) A system that has not installed
filtration is in viclation of a treatment
technique requirerhent if:

(i} The turbidity level (measured as
specified in § 141.74{a}{4) and (b){2)} in a
representative sample of the source
water immediately prior to the first or
only point of disinfection application

) exceeds 5 NTU: or

{ii) The system is identified as a
source of a waterborme disease
outbreak.

§141.72 Disinfection.

A public water system that uses a
surface water source and does not
provide filtration treatment must
provide the disinfection treatment
specified in paragraph {a) of this section
beginning December 30, 1991, unless the
State determiines that filtration is
required in writing pursuant to § 1412
(BM7NCHiL). A public water system that
uses a ground water source under the
direft inﬂuence of surface water and
does not provide filtration treatment
must provide disinfection treatment
specified in paragraph {a) of this section
baginning December 30, 1991, or 18
months after the State determines that
the ground water source is under the
influence of surface water, whichever is
later, unless the State has determined
that fliration is required in writing
pursuant to §1412{bY7)(C)(H). If the
State has determined that filtration is
required the systern must comply with
any interim: disinfection requirements
the State deems necessary before
filtration is installed. A system that uses
a surface water source that provides
filtration treabment must provide the
disinfection treatment specified in
paragraph {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 specified in paragraph {(b)
of this section by June 29, 1993, or
beginning when filtration is installed,
whichever is later. Failure to meet any
requirement of this section after the
applicable date specified in this
introductory paragraph is a treatment
technigue violation.

{a) Disinfection requirements for
public water systems that do not
provide filtration. Each public water
system that does not provide filtration
treatment must provide disinfection
treatment as follows:

(1) The disinfection treatment must be

sufficient to ensure at least 99.9 percent
{3-log) inactivation of Giardia lamblia
cysts and 99.99 percent {4-log)
inactivation of viruses, every day the
system serves water to the public,
except any one day each month. Each
day a system serves water to the public,
the public water system must calculate
the CT value(s) from the system's
{reatment parameters, using the
procedure specified in § 141.74{b}{3), and
determine whether this value(s) is
sufficient to achieve the specified
inactivation rates for Giardia lamblia
cysts and viruses. If a system uses a
disinfectant other than chlorine, the
system may demonsirate 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 CTsa.s
values other than those specified in
Tables 21 and 3.1 in § 141.74(b){3) or
other operational parameters are
adequate to demonstrate that the system
is achieving minimum inactivation rates
required by paragraph {a}{1) of this
section.

{2) The disinfection system must have
either {i} redundant components,
including an avxiliary power supply
with automatic start-up and alarm o
ensure that disinfectant application is
maintained continuously while water is
being delivered to the distribution
system, or (i) automatic shut-off of
deh‘ver‘s} of water to the distribution
system whenever there is less than 0.2
mc;’ ! of residual disinfectant
conceniration in the water, If the Siate
determines that automstic shut-off
would cause unreasonable risk to health
or interfere with fire proteciion, the
system must comply with paragraph
{a}{2){i) of this section.

{3) The residua!l disinfectant
concentration in the water entering the
distribution system, measured as
specified in § 141.74{2){5} and {b)}(5).

' _cannot be less than 0.2 mg/fl for. more
" than 4 hours. :

{43{i) The residual dlstnfectant
concentration in the distribution system,.
measured as total chlorine, combined
chlorine, or chlorine dioxide, as
specified in § 141.74{a}(5) and {b}{6),
cannot be undetectable in more than 5
percent of the samples each month, for
any two consecutive months that the
system serves water to the public.
Water in the distribution system with a
heterotrophic bacteria concentration
less than or equal to 500/ml, measured.
as heterotrophic plate count (HPC) as
specified in §141.74(a)(3), is deemed to -
have a detectable disinfectant residual
for purposes of determining compliance
with this requirement. Thus, the value
“V" in the following formula cannot
exceed 5 percent in one month, for any
two consecutive months.

c+dte
a+b

-

where:

"a=number of mstar ces where the residual

disinfectant concentration is measured;

b=number of instances where the residual
disinfectant 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 me resuix.az
disinfectant concentration is measured
but not detected and where the HPC is
~>500/ml; and

e=number of instances where the res'duai ‘
disinfectant concentration is not
measured and HPC is >500/ml.

{ii) If the State determines, based on
site-specific considerations, that a
system has no means for having a
sample transported and analyzed for
HPC by a certified laboratory under the
requisite time and temperature
conditions specified by §141.74{a}{3}
and that the system is Br oviding
adequate disinfection in the distribmian
system, the requlremenls of paragraph
{a}{4)(i} of this section do not apply to
that system.

{b) Disinfection requirements for
public water systems which provide
filtration. Each public water system that
provides filiration treatment must
pmvide disinfection treatment as

ollows.

{1) The disinfection treatme*ﬂ must be
sufficient to ensure that the total
treatment processes of that system
achieve at least 69.9 percent {3-log}
inactivation and/or removal of Giardia
lamblia cysts and at least 99.99 percent
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[4—10g} inactivation and/or removal of
viruses, as detérmined by the State.

{2) The residual disinfectant
concentration in the water entering the
distribution system, measured as
specified in §141.74 {a}{5) and (c}{2],
cannot be less than 0.2 mg/! for more
than 4 hours, .

{3){i} The residual disinfectant
conecentration in the distribution system,
measured as total chlorine, combined
chlorine, or chlorine dioxide, as
specified in § 141.74 (a){5) and (c}{(3).
cannot be undetectable in more than 5
percent of the samples each month, for
any two consecutive months that the
system serves watsr to the public.
Water in the distribution system with a
heterotrophic bacteria conceniration
less than or equal to 500/ml, measured
as heterotrophic plate couni (HPC] as

" specified in § 141.74{a}{3}, is deemed to

have a detectable disinfectant residual
for purposes of determining compliarice
with this requirement. Thus, the value -
“V* in the follgwing formula cannot
exceed 5 percent in one month, for any
two consecutive months.

c+dte
a+b

Ve

whers:

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

b=number of instances where the residual
disinfectant concentraiion is nct
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 no residual
disinfectant concentration is detected
and where the HPC is >3500/ml; and

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

{if) If the State dstermines, based on
site-specific considerations, that a
system has oo means for having a
sampie tranasported and analy _,rzed for
HPC by & ceriified laboratory under the
requisite {ime and temperature
conditions specified in § 141.74{a)(3] and
that the system is providing adequate
disinfection in the distribution system,
the requirements of paragraph (5}{3}{i)
of this section do not apply.

§ 141,73 Filiration.

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
ireatment consisting of both

disinfection, as specified in § 141.72(b),
and filtration treatment which complies
with the requiraments of paragraph (a},
{b}, {c}, {d}, or {e] of this section by june
29, 1993, or within 18 months of the
failure to meet any one of the criteria for

avoiding filtration in § 141.71 {a) and (b},

whichever is later. Failure to mest any

requirement of this section after the date

upeuhed in this introductory paragraph

‘is a treatment technigue viclation.

{a} Conventional filtration treatment

or dirgst filtration. (1} For systems using
conventional Hltration or direct

filtration, the turbidity level of
representative samples of a system’s
filtered water must be less than or equal
to 0.5 NTU in at least 85 percent of the
measurements taken each month,

" measurad as specified in § 141.74 (a}{4)

and {c}(1), except that if the State
determines that the system is capable of
achieving at least 99.8 percent removal
and/or inactivation of Giardia Jamblia
(:3, ssts at some turbidity level higher than

0.5 NTU in at least 85 percent of the
measurements taken each menths the
Siate may substitute this higher
turbidity limit for that system. However,
in nc case may the State appreve a
turbidity limit that allows more than 1
NTU in more thah 5 percent of the
samples taken each month, measured as
specified in § 141.74 {2)(4) and (cj{1).

(2) The turbidity level of
representaiive samples of a system’s
filterad water must at no time exceed 5
NTU, measured as specified in § 141.74

. {a}{4} and {c}1].

{b} 8low sand filtrotion. {1) For
systemes using slow sand filtration, the
turbidity level of representative samples
of a system’s filtered water must be less
than or equal to 1 NTU in at least858

- percent of the measurements taken each

month, measured as specified in § 141.74 -
(a}(4} and {c}{1], except that i the Siate
determines there is no significant

" interfersnce with disinfection at a higher

turbidity ievel, the Siate may substitut
thig higher turbidity limit for that
systam.

{2} The turbidity level of
representative samples of a system’s
filtered water must at no time exceed §
NTU, measured as specified in § 141.74
(a)(4] and (c}(1}.

{c} Dictomaceous earth filtration, (1)
For systems using diafomacecus earth
filtration, the turbidity level of
representative samples of a system’s
filierad water must be less than or equal

_to 1 NTU in at least 95 percent of the

measurements taken each month,
measured as spacified in § 141.74 (a}{ 4}
and {c}(1). :

{2} The turbidity lev el of
representiative samples of a system’s
filtered water must at no tme exceed 5

- approve
- Register in accordance with 5 U.S.C,

NTU, measured as specified in § 141.74
(a)(4) and (c)(1).

(d) Other filiration iecima] gies. A
public water system may-use a 2 filtration

- technology not listed in paragraphs (a)-

(c) of this section if it demonstrates to
the State, using pilot plant studies or
other means, that the aliernative
filtration: technology, in combination
with disinfection treatment that meets
the requirements of § 141.72{(b),
consistently achieves 86.8 percent
removal and/or inactivation of Giardie
lamblia cysts and 99.99 percent removal
and/or inactivation of viruses. For a
system that makes this demonstration,
the requirements of paragraph {b} of this
section apply.

§141.74 ﬂma!ytucai and monitoring
reguirements.

(e) Analytical reqzmements. Only the
analytical method(s] specified in this
paragraph, or otherwise approved by
EPA, may be used to demonsirate i
compliance with the requirements of
§§ 141.71, 141.72, and 141.73.
Measurements for pH, temperature,
turbidity, and residual disinfectant

- concentrations must be conducted by a
- party approved by the Stale
- Meagurements. for total coliforms, fecal

coliforms, and HPC must be conducted
by a laboratory ceriified by the State or
EPA to do such analysis, Uniil
laboratory certification criteria are
developed for the analysis of HPC and
fecal goliforms, any laboratory certified -
for total coliform analysis by EPA is
deemed certified for HPC and fecal
coliform analysis. The following
procedures shall be performed in
accordanee with the publications listed
in the following section. This
incorporation by reference was

ad by the Direcior of the Federal -

552(a) and 1 CFR Part 51. Copies of the -
methods published in Standard Methods
for the Examination of Water and
Wastewater may be obiained from the
Amserican Public Health Association et
al., 1015 Fifieenth Sireet, NW.,,
Washingion, DC 20005; copies of the
Minimal Medium ONPG-MUG Method
as set forth in the articls “National Field
Evamaimn of a Defined Subsirate
Method for the Simultaneous
Enumeration of Total Coliforms and
Esherichic coli from Drinking Water:
Comparisen with the Standard Multiple
TLb& Fermentation Method” (Edberg et
al}, Applied and Environmental

* Microbiology, Volume 54, pp. 1565-1601, .

June 1888 {as amended wnder Erratum,
Applied and Environmental

- Microbiology. Velume 54, p. 5197, -

December, 1888), may be obtained from
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the American Water. Works Association
. Research Foundation, 6666 West Quincy

Avenue, Denver, Colorado, 80235; and
copies of the Indigo Method as set forth
in the article “Determination of Ozone
in Water by the Indigo Method” {Bader
and Hoigne), may be obtained from
Ozone Science & Engineering, Pergamon
Press Lid., Fairview Park, Elmsford,
New York 10523. Copies may be
inspected at the U.S. Environmental -
Protection Agency, Room EB15, 401 M
Street, SW., Washington, DC 20460 or at
the Office of the Federal Register, 1100 L.
Street, NW., Room 8401, Washington,
DC.
(1) Fecal coliform concentration—:
Method 908C (Fecal Coliform MPN .
_Procedures), pp. 878-880, Method 908D
{Estimation of Bacterial Density), pp.
880-882, or Method 909C (Fecal Coliform
Membrane Filter Procedure), pp. 895~
898, as set forth in Standard Methods for
the Examination of Water and
Wastewater, 1985, American Public
Health Association et al., 16th edition.
{2) Total coliform concentration—

- Method 908A. (Standard Total Coliform

Multiple—Tube (MPN) Tests), pp. 872~
876, Method 908B (Application of Tests
to Routine Examinations), pp. 876-878,
Method 808D (Estimation of Bacterial
Density), pp. 860882, Method 909A
{Standard Total Coliform Mémbrane
Filter Procedure), pp. 887894, or Method
909B (Delayed—Incubation Total = |
Coliform Procedure), pp. 894-896, as set
forth in Standard Methods for the
Exemination of Water and Wastewater,

-1985, American Public Health

Association et al., 16th edition; Minimal
Medium ONPG-MUG Test, as set forth
in the article “National Field Evaluation
of a Defined Substrate Method for the
Simultaneous Enumeration of Total
Coliforms and Escherichia coli from
Drinking Water: Comparison with the
Starfdard Multiple Tube Fermentation
Method” {(Edberg et al.j, Applied and
Environmental Microbiology, Volume 54,
pp. 1595-1601, June 1988 (as amended

. under Erratum, Volume 54, p. 3187,

December, 1988).

{Note. The Minima! Medium ONPG—MUG
Test is sometimes referred to as the
Autoanalysis Colilert System). Systems may
use a five-tube test or a ten-tube test.”

(3) Heterotrophic Plate Count—
Method 907A. (Pour Plate Method), pp.
864-8686, as set forth in Standard
Methods for the Examination of Water

" and Wastewater, 1985, American Public

Health Association et al., 16th edition.

© {4) Turbidity—Method 214A
{Nephelometric Method—Nephelometric
Turbidity Units), pp. 134136, as set
forth in Standard Methods for the
Examination of Woier and Wastewaler,

. Examination of Water and Wastewater,

- 1985, Amemcan Public Health
Association et al., 16th edition.

{5) Residual dxsmfectant
concentration—Residual disinfectant
concentrations for free chlorine and
combined chlorine (chloramines) must
be measured by Method 408C -
(Amperometric Titration Method), pp. .
303306, Method 408D {DPD Ferrous -
Titrimetric Method), pp. 306-309,
Method 408E (DPD Colorimetric
Method}, pp. 309-310, or Method 408F
(Leuco Crystal Violet Method), pp. 310~
313, as set forth in Standard Methods for

the Examination of Water and
Wastewater, 1985, American Public
Health Association et al., 16th edition.
Residual disinfectant concentrations for
free chlorine and combined chlorine .

' may also be measured by using DPD
colorimetric test kits if approved by the
State. Residual disinfectant
concernitrations for ozone must be
measured by the Indigo Method as set .
forth in Bader, H., Hoigne, J.,
“Determination of Ozone in Water by
the Indigo Method; A Submitted ‘
Standard Method”; Ozone Science and
Engineering, Vol. 4, pp. 169-176,
Pergamon Press Ltd., 1982, or automated
methiods which are cahbrated in.
reference to the results obtained by the
Indigo Method on a regular basis, if

“approved by the State,

Note: This method will be published in the
17th edition of Standard Methods for the

Anmerican Public Health Association et al.;
the Jodometric Method in the 16th edltmn
may not be used.

Resjdual disinféctant concentrations’
for chlorine dioxide must be measured -
by Method 410B {Amperometric Method)

or Method 410C- (DPD Method), pp: 322~ . .

324, as'set forth in Standard Methods for
the Examination of Water and ‘
Wastewater, 1985, American Public
Health Association et al., 16th edition.
{6) Temperature—Method 212
_(Temperature), pp. 126-127, as set forth.
in Standard Methods for the .-
Examination of Water and Wastewater;
1885, American Public Health
Association et al,, 16th edition. .
{7} pH~Method 423 (pH Value}, pp.
420-437, as set forth i in Standard S
Methods for the Examination of Water
and Wastewater, 1985, American Public
Health Association, 16th edition.
(b} Monitoring requirements for

sysiems that do not provide filtration. A~

public water system that uses-a surface
water source and does not provide
filtration treatment must begin

' monitoring, as specified in this

paragraph {b), beginning December 31,
10900, unless the State has determined
that filiration is reguired in writing

pursuant to § 1412(b}{(7YC}(iii), in whlch g
case the State may specify alternative
monitoring 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 filtration
treatment must begin monitoring as
specified in this paragraph (b)) beginning
December 31, 1990, or 6 months after the

. State determines that the ground water

source is under the direct influence of
surface water, whichever is later, unless
the State has determined that filtration -
is required in writing pursuantto . - .

§ 1412(b}{7){C)(iii), in which case the
State may specify alternative monitoring . -
requlrements, as appropriate, until

filtration is in place.

(1) Fecal coliform or total cohform L
dens;ty measurements as required by
§ 141.71(a){1) must be performed on
representative source water samples

Jimmediately 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 sysiem serves .
water to the public:

" | Samples/ .
week!

- 8ystem size (persons served)
<500
501 to 3,300
- 13,301 to 10,000
10,001 t0.25,000....;
>25,000

ABWN -

i Must be taken on separate days.

Also, one fecal ortotal coliform
density 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 confrol,

cannot have the sample analyzed Withm

-30 hours of collection. -

{2} Turbidity measurements as
required by § 141.71{a}{2) must be
performed: 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 te the public. A public

water system may substitute continuous .
turbidity monitoring for grab sample

monitoring if it validates the continuous -

measurement for accuracy on a regular
basis using a protocol approved by the
State. )

{3) The total inactivation ratio for
each day that the system is in operation
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must be determined based on the CTses
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 ratic must be
monitored ags follews:

(i} The temperature of the disinfected
water must be measured at least once
per day at esch residual disinfectant
concentration sampling point.

(ii} If the sysiem uses chiorine, the pH

of the disinfected water must be

measured at least once per day at each
chlorine residual disinfectant
conceniration sampling point.

{iii} The disinfectant contact timefs)
{*T") must be determined for each day
during peak hourly flow.

[iv} The residual disinfectant
concentration(s) {“C) of the water
before or at the first customer must be
measured sach day during peak hourly
fiow. S

{v] If a system uses a disinfeetant
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 CTse . values other than these
specified in Tables.2.1 and 8.1 in this
section other operational parameters are
adequate to demonstrate that the system
is achieving the minimum inactivation
rates required by § 141.72(a)(1}.

TABLE 1.1—CT VALUES {CTs0.0) FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS BY FREE CHLORINE AT 0.5 °C OR

lower1t

Hesidua! {mg/h)

[six}

<8D | 65 ;} 70 | 75 | 8.0 | 85 | <9.0

7

1371 163 195| 237 ) 2771 38| 390

141 ] 1681 200 23g | 286 | 942 407

145 172 205} 246 295| 354 | 422

1481 176 ; 210} 253 | 304 365 437

162 | 18Q{ 21564 259 313 376 | 451

1851 184§ 221 266 321 | 387 | 464

167 | 88| 226 273 | 329 397 477

162 [ 193] 231 279 838 407 488

165 | 1971 238, 286 | 46| 417 500

168 | 201 | 242 | 297 ] 353 428 5t

172 205 | 247 208 | 361 435 | 522

1757 2097 252 304 | 388 | 444 533

1781 213} 257 | 310 375 452 543

181§ 217 261 518 | 382 460 552

1 These CT values achieve greater than a 99.89 percent inactivation of viruses. CT velues between the indicated gH values may be determined by linear

interpolation. CT values betwesn the indicated lemp
vaiue ai the tower temperaiure and at the higher pH,

eraiures of different tebles may be determined by linear interpolation. i no interpolation is used, use the CTaes

TABLE 1.2— CT VALUES (CT g5 for 96.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS BY FREE CHLORINE AT 5.0 °C?

Free rasidual g/l

pH
=60 |65 |70 | 75 |80 | 85 | =00

9F | 117} 138} 166 198 | 236 | 279

100 120 ] 143 171 | 204 | 244 | -29t

103 [ 122 1] 1461 175 210 252 301

105 1251 149 179 216} 260 312

107 | 127§ 1621 1831 221| 267 320

109 | 1801 66| 187 | 227 | 274 | . 329

119 132 168 1921 232 281 337

1141 1835 82 196 238 287 345

18] 138 165) 200 243} 204 353

118} 140 169 204 | 248 300 361

1200 1431 172} 209 | 253 308 388

122 1461 175, 213! 2581 312| 375
124 | 1481 178} 217 | 263 | 318 382

126 | 1691 182 221 | 268 324 382

* These CT values achieve greater than a 99.99 percent inactivalion of viruses. CT values between the indicated pH values may be determined by finear
interpolation. CT valuss between the indicaied lemperatures of different tables may be determined by linear interpolation. i no interpolation is used, use the CTess

value at the lower temperature, and ai the higher pH.

TasLe 1.3~ CT VALUES {CT se.0) for 99.9 PERCENT INACTIVATION OF GIARDIA Laveiia CysTs BY FREE CHLORINE AT 10.0 °C?

Frae residual img/h

pH

| 70 | 75 [ 80 | B5 | =90

A
o
i1&
o
w

=04

73 ¢ 88| 104 125 149 | 177 208

0.8

75 90+ 107} 128 153 183 218

0.8

78 92 110 13%{ 158 189 228

1.0,

79. 84 | t121 134 | 1682 195 234

1.2

80 85| 114 137 ] 166] 200 240

82 e8| 16 140 170 208 247

1.8

83 oot 181 144 1741 211 F 252

1.8,

851 101 % 1221 1471 1791 215 258
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TABLE 1.3— CT VALUES (CT o.5) for 99.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CysTS BY FREE CHLORINE AT 10.0 °C!—

Continued

; pH

; Free residual {mg/i)

=60165 | 70 ] 75 180 | 85 | 590
20 87 104 124 ] 150 182 221 265
22, : by B9 | 105) 127 ] 153| 186 225] 271
2.4 90| 107 128 157 190 230 276
2.8 : 92! 110 131 ] 160 194 234 281
28 . e3 | 141] 134 183 | 197 | 239} 287
a0 : — 85 113] 137 186 201 | 243 292

! These CT values achieve greater than a 99.99 percent inactivation of viruses. CT valies beiwesn the indicated pH values may be determined by linear
Interpolation. CT values between the indicated temperatures of different tables may be determined by linear interpolation. ¥ no inlerpolation is used, ¥ss the CTws
value at the tower temperature, and at the higher pH. .

TABLE 1.4~ CT VALUES {CT g.5) for 99.9 PERCENT INACTIVATION OF GIARDIA LaMBLIA CySTS BY FREE CHLORINE AT 15.0 °C1t

. 1ad
i Free residual {mg/l) ?
= =6.0 | 65 7.0 7.5 8.0 85 =9.0
= .
=04 {494 59| 70i 83 89| 118] 140
: 0.6 50 60 72 86 102) 122 146
; 4.8 " . . k 52 61 73 881 1051 12671 151
- . 1.0... 531 63 751 8671 1081 1301 156
: 1.2 . 541 €4{ 76 B2 111§ 1341 180
i 1.4 i 55 §51 7B 844 114} 137 165
¢ 15 . . s6{ 667 791 es| 118] 141] 169
18 57| 68 81 98] 1181 144 173
2.0.. R : . B8 652 a3 ] 1004 1224 147, 177
! 22 . . b8 70 .85 102} 124 150 | 181
i 24, - . k B0y 72 86| 10564 1271 183 184
26 . 81 73 B8] w74 29| 156 188
28, 82 74 88| 109 132, 158. 81
3.0 63 786 814 1114 134 162 185

*These C7 wvalues achieve greater than .a 99.99 percent inactivation of viruses. CT values between the indicated pH values may be determined by linear
interpolation. CT values between the indicated lemperatures of different tables may be determined by linear interpolation. If ne interpolation is used, use the CTe.e
value at the Jower temperature, and at the higher pH. .

[P

TABLE 1.5—~CT Values {CTee o) FOR 99.9 PERCENT INACTIVATION OF GIARDIA i.mguA CvysTs BY FREE CHLORINE AT 20 °C!

pH
: ’ ’ . Free residual {mg/) - -
: : . : <60165 170175186 851{con

<0l ) ' . i 98| 44| s2] ez 74{ e9| 105

0.6 . ; 3B 45 544 B4 77 921 109
0.8 N -39 46 &5 66 79 85 113
1.0 39 47 56 67 81 ] 117
1.2 " 40 48 57 69 83 | 100 120
1.4 .5 ] 4 49 58 70 85 103 123
1.8 - 42 50 59 72 87 108 126
i8 43 51 61| 74 8% | 108 129
2, 44 52 62 75 81 ] 110 132
2.2 44 53 63 77 931 113 138s
24 . 45 54 23 78| 854 115 138
28 . ‘ 461 655 66 80 87 7 117 141
28 47 56 87 81 9% ! 119 143
3.0 47 57 68 83! 101 122 146

!These CT valuas achieve greater than a 99.99 percent inactivation of viruses. CT values beiween the indicated pH values may be determined by linear
interpolation. CT values between the indicated temperatures of different tables may be determined by linear interpolation. § no interpolation is used, use the CTw.s
value at the lower temperatusre. and 2t the higher pH.

TABLE 1.6—CT Values {CToess) FOR 99.9 PERCENT INACTIVATION OF GiARDIA LAMBLIA CYSTS BY FREE CHLORINE AT 25 °C1 AnD

HiGHER
Free residual {mg/1) T ; ;

: <60] 65| 70175 80|85 |cec
<04 | 241 20| 85| 42! 0] s8] 70
98 _ 25| 367 36] 43) 51, 1] 78
08 26| 31| 371 44| 53] 83| .75
10.. 26] 31| 37{ 45| 54| 65 78
1.2 27| 321 38) 48{ 55| @7 80

1.4 : 27 az 381 47 &7 52 8z
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- Higher—Continued

-TABLE 1.8—CT Values (CToes) FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAaﬁBLIA Cysts By Free GHLO'REN’EEAT 25 °Ct AND '

Free residual (mg/h

. rH
<8065 | 720 | 75 | 80 | 85 | <90

28 33{. 40 434 58 %) 84
29| 34 41 49 60 72 86

28| a5 44 50| G111 74 86

- 30 35 42 51 62 78 0

. 30 36 43| 82 63 w82

3i 37| 44 53 85 78] . 94,

31 37| 45 54 €5 82 96

82| 38/ 48! 55| 67| 61| 97

! These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values betwéen the indicated pH values may be determined by linear
interpelation. TT values between the indicated temperatures of different tables may be determined by linear interpolation. i no interpolation is used, use the CTegs

value at the lower temperatire, and at the higher pH.

TaBLE 2.1--CT VALUES (CTos.0) FOR 99:9 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS BY CHLORINE Dioxine anp Ozong?

Ternparature

5°C | 0T | 15C | ¢ | »257C

Ozone

2e

2. b2 1 18 15 1
g| 1a] oss| o7z| o048

b G

IThase CT values achisve greater than 99.89 persent inactivation of viruses. CT values between the ihdicatsd temparatures may be determined by linear

TABLE 3.1—CT Vawues (CT 397.9) FOR 98,9

PERCENT . INACTIVATION OF GIARDIA -

LamsLia OveTs By CHLORAMINES?

Temperature

{8 | 10°c | 1sc |z0c |25

3,800 2200 1,850 1,500 | 1,100 | 750

! These values are for pH values of 6o 8. These -

C7 values may be assumed to achieve greatér than
£3.89 percent inactivation of viruses only i chlorine
is added and mixed in the waler prior 1o the addition
of ammonja. if this condition is not met, the system
must demonstrate, basasd on on-site studies or other
information, as approved by the Siats, that the
system is achieving at least £9.99 percent inactiva-

{2} Add the

»1.0,
the

CTeals ) 999

per-
CTaos cent
Giar-

dia

BE 3y (

lamblio inactivation requirement has
been achieved,

(ii) If the system uses more than one
point of disinfectent application before
or at the first customer, the system must

determine the CT value of each

disinfection sequence immediately prior
1o the next point of disinfectant

fion of viruses. CT values between the indicated
temperatures may be determined by linear interpola-
tion. if no interpolation is used, use the CTws value
- al the lower temperature lor determining CTwme

values between indicated temperatures.

{4) The total inactivation ratio must be

caloulated as follows: '

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

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

(A} One inactivation ratio {CTealc/
CTos s} is determined before or at the
first customer during peak hourly flow
and if the CTcale/CTes s > 1.0, the 95.9

CTezle

values together ( 5

TQQ £

- interpolation. i no interpoiation Is -used, use .the CTwe value at the lower tomperature for determining CTws values between indicated temperatures.

percent Giardia lamblic inactivation
requirement has been achieved; or

{B} Successive CToale/CTes values,
representing sequeniial inactivation
‘ratios, are determined between the point
of disinfectant appiication and & point,
before or at the first customer during
peak heurly flow. Under this alternative,
the following method must be used to
calculate the total inactivation ratic:

~ CTeak
1) Determine — for each seguence,
y %
CTQQ.Q

{CTeale) -
g’r&‘ﬂ 3

/

application during peak hourly flow. The  disinfectant concentration monitoring

CTealc/CTes o value of each seguence
and

CTeale
CToss

must be caloulated using the method
in paragraph (b){4)(i}{B) of this section
to determine if the system is in
compliance with § 142.72(a).

{ii1} Although not required, the iotal
percent inactivation for a system with
one or more points of residual

may be calculated by solving the
following squation: ’

. e 100
Percent inactivation=100— -—-
10E
where z ( CTesle )
z=3X CTouae

{8} The residual disinfectant
concentration of the water entering the
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distribution system must be monitored
continuocusly, and the lowest value must
be recorded each day, except that if
there is a failure in the continuous
monitoring equipment, grab camphng

‘every 4 hours may be conducted in lien

of continuous monitoring, but for no
more than 5 working days foliowing the
failure of the equipment, and systems
serving 3,300 or fewer persons may take

_grab samples in lieu of pmudmo
. continous monitoring on an ongoing

basis-at the frequencies prescmbed
belgw

System size by population - | Sa,da‘ya /
< 500 1
£01 10 1,000 2
1,001 10 2,500 3
2,501 10 3,300 4

1 The day's samples cannot be daken at the same
time. The samp"img intervals are subject i0 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 liev of
continuous monitoring, the system must
take a grab sample every 4 hours until
the residual concentration is equal to or
greater than 0.2 mg/L

(6)(i) The residual disinfectant
concentration 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 i

§ 141.21, eéxcept that the State may aliow
a public water system which uses both a
surface water source or a ground water
source under direct influence of surface
water, and 2 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, measured as
hetercirophic plate count (HPC]) as
specified in paragraph {8){3) of this
section, may be measured in lieu of
residual disinfectant concentration,

{ii) X the State determines, baged on
site-specific considerations, that a
sysiem has no means for having a
sample ransperted and analyzed for
HPC by a certified laboratory under the
requisite time and lemperature
conditions specified by paragraph (2}{3)
of this section and that the system is
providing adequate disinfegtion in the
distribution sysiem, the requirements of
paragraph {b}{6}(i) of this section do not

" apply to that system.

(c] Monitering requirements for
sysioms using ﬁ]tmimn treatment, A

public water system that uses a surface
water source of a ground water ssurce
under the influence of surface water and
provides filtration treaiment must
monitor in accordance with this
paragraph (¢} beginning Jjune 29, 1898, or
when filtration is instailed, whichever is
later. :

{1) Turbidity measurements as
required 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 continuous
turbidity monitoring for grab sample
monitoring if it validates the continuous
measurement for accuracy on a regular
basis using a protocol approved by the
State. For any systems using slow sand
filtration or filtration treatment other
than cenventional treatment, direct
filtration, or diatomacesus earth
filiration, the State may reduce the
sampling frequency 1o once per day if it
determines that less frequent monitoring
is sufficient to indicate effective
filtration performance. For systems
serving 500 or fewer persons, the State

~may reduace the turbidity sampling

frequency to once per day, regardless of
the type of filiration treatment used, if
the State determines that less frequent
monitoring is sufficient to'indicate -
effective filtration performance.

{2} The residual disinfectant
concentration of the water entering the
distribution system must-be monitored
continuously, and the lowest value must
be recorded each day, except that if
there is a failure in the continuous
monitoring equipment, grab sampling
every 4 hours may be conducted in lien
of continuous moniforing, but for no
more than 5 working days following the
failure of the equipment, and systems
serving 3,300 or fewer persons may take
grab samples in lieu of providing
continuous monitoring on an ongoing
basis at the frequencies each day
prescribed below:

System size by population ] Sﬁrﬁs”
<500 b
501 to 1,000 2
1,001 1o 2,500 3
2,501 t0 8,300, 4

* The day's sampios cannot be taken al the same
fime. The sampling intervals are subject to State
review and approval.

If at any time the residual disinfectant
concentration falls below 0.2 mgflin a
system using grab sampling in liewof
continuous monitoring, the system must
take a grab sample every 4 hours until

the residual disinfectant concentration
is equal to or greater than 0.2 mg/1.

{3){3) The residual disinfectant
concentration must be measured at least
at the same points in the distribution
system and at the same fime as total
colifcrms 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 fo
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 sysiem.
Heterotrophic bacteria, measured as
heterofrophic plate count (HPC) as
specified in paragraph (2)(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
sysiem has no means for having a
sample transported and analyzed for
HPC by a certified laboratory under the
requisite time and temperature
conditions specified by paragraph (2){3)
of this section and that the system is
providing adequate disinfection in the
distribution system, the requirements of
paragraph [c}{3){i) of this section do not
apply to that system.

§ 141.75 HReporling and recordikesping
reguirements.

(a} A public water system thatuses a
surface water source and does not
provide filiration treatment mast report
monthly to the State the information
specified in this paragraph {2) beginning
December 31, 1990, unless the State has
determined thai filtration is required in
writing pursuant te section
1412(bY7HC)(iil), in which case the State
may specify aliernative reporting
requirements, a3 appropriate, until
filtration is in place. A public water
system that uses a grsuﬂd waler source
under the direct influsnce of surface
water and does not provide filtration
treatment must repert monthly to the
State the information speciﬁed in this
paragraph {a} beginning December 21,
1999, or B months after the State
determines that the ground water source
is under the direct influence of surface
water, whichever is later, unless the
State has determined that fillzation is
required in writing pursuant to
§ 1412{b}{7){C}iii), in which case the
State may specify aliernative reporting
requirements, as appropriate, until
filtration is in place.

{1} Source water quality information
raust be reported to the Siate within 10
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days after the end of each month the
system serves water {o the public.
Information that must be reported
includes:

{i} The cumulative number of months
for which resulis are reported,

(i1} The number of fecal and/or total

coliform samples, whichever are
analyzed during the month (i a system
monitors for both, only, fecal coliforms
must be reporied), the dates of sample
collection, and the dates when the
turbidity level exceeded 1 NTU.

_ [iii) The number of samples during the
month that had equal to or less than 20/
100 m! 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 coliform samples, whichever are
analyzed, during the previous six
months the system served water to the

- public.

{v) The cumulative number of samples
that had equal to or less than 20/100 ml
fecal coliforms or equal to or less than
100/100 m! total coliforms, whichever
are analyzed, during the previous six
months the system served water to t‘le
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/

1060 mi total coliforms, whichever are

analyzed, during the previous six

months the system served water to the
public,

{(vii} The maximum turbxdxty level
measured during the month, the datefs)
of occurrence for any measurement(s}
which exceeded 5 NTY, and the date[s)
the ocourrence(s} was repor ted to the
State. . B

(viii} For the first 12 months of
recordkeeping, the dates and cumulative
number of events during which the
turbidity exceeded 5 NTU, and after one
year of recordkeeping for turbidity
measurements, the dates and cumulative
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
recordkeeping, the dates and cumulative
number of events during which the
. turbidity exceeded 5 NTU, and after 10
years of recordkeeping for turbidity
measurements, the dates and cumulative
number of events during which the
- turbi dxty exceeded 5 NTD in the
previgus 120 months the system servad
walter to the public.

(2} Disinfection information specified
in § 141.74(b} must be reporied to the
State within 10 days after the end of
egch morth the system serves water to
. the public. Information that must be

) repgrta:i mcmdes

fi) For each day, ths lowest
measurement of residual disinfactant
conceniration in mg/fl in water entering
the distribution system.

{i1) The date apd deration of each

. period when the residual disinfectant

concentration in water entering the
distribution system fell below 0.2 mg/f}
and when the State was notified of the
ocourrence,

{iii} The daily residual disinfectant
concentration{s] {in mg/l} and
disinfectant contact time{s) (in minutes)
used for calculating the CT valuefs).

(iv} If chlorine is vsed, the daily
measurementi{s) of pH of disinfected
water following each point of chlorine
disinfection.

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

- {vi} The daily CTcalc and CTealc/
Cng o values for esch disinfectant
measurement or sequence and the sum
of all CTcale/CTee g values (  {CTeals/
CTao0}} before or at the first customer.

[vil) The daily determination of

whether disinfection achieves adeghate :

Giardia cyst and virus inactivation, &
whether {CTeale/CTas 0] is at least 1.0
or, where disinfactants other than
chlorine are used, other indicator
conditions that the State determines are

_appropriate, are met, )
{viii} The following information on the

samples taksn in the distribution system
in conjunction with totsl coliform
monitoring pursuant to § 141.72:

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

{B) Number of instances where the
residual disinfectant concentration is
not measured but heterotrophic bacteria
plate count (HPC}.is measured;

{C} Number of instances where tha
residual disinfectant concentration is
measured but not detected and no HPC
is measured;

{D} Number of instances where the

‘residual disinfectant concentration is

detected and where HPC is > 500/ml;

{E} Number of instances where the
residual disinfectant concentration is
not measured and HPC s >a(}ﬂ/m1

{(F} For the current and previous
month the system served water fo the
public, the value of "V* in the following
formula:

Vae T X0

where

a=the value in paragraph {a}{2}{viii}{A] of
this section,

be=the value in paragra;h faj{2}{vii} B) of
this sebtmn, : .

c==the value in paragraph (a}{2}{vil}{C) of
this section,

- da=the value in paragraph (a}{2}{viii}{D} of

this section, and
e=the value in paragraph {a}{Z)(+H){E} of
this section.

{G) I the State determines, based on
site-specific considerations, that a
system has no means for having a
sample transported and analyzed for
HPC by a certified laboratory under the
raguisite time and temperature
conditions specified by § 141.74(a}{3}
and that the system is providing

adequate disinfection in the distribution '

system, the requirements of paragraph
{a}{2){viii}{A)~{F) of this section do not
apply to that system,

{ix} A system need not report the data
listed in paragraphs (a}(2)(i}, and {iii}-
{vi) of this section if all data listed in
paragraphs (a){2) (i)-{viii) of this section
remam on file at the system, and the

State defermines that:

(&) The system has submitted to the
Siate all the information required by
paragraphs (a}{2] (i}-{viii) of this section
for atleast 12months; and -

(B} The State has detérmined that tbe

systemn is not required to provide
filtration treatment,

{8) No later than ten days after the
end of each Federal fiscal year
{September 30}, each system must
provide to the State a report which
summarizes its compliance with al

watershed control program requirements -

specified in § 141.71{b)(2).

{4) No later than ten days after the
end of each Federal fiscal year
{September 30}, each system must
provide to the State a report on the on-
site inspection conducted during that
vear pursudnt to § 141.71(b}{3}, unless
the on-site inspection was conducted by
the State. If the inspection was
conducted by the State, the State must
provids a copy of its report to the public
water system.

{5)(i} Each system, upon discovering
that a waterborne disease ontbreak
potentially attributable to that water
system has occurved, must report that
occurrence to the State as soon as
possible, but no later than by the end of
the next business day.

(ii} If at any Yme the turbidity exceeds
5 NTU, the system must inform the State
as soon as possible, but no later than the
end of the next business day.

(i) If at any time the residual falls
below 0.2 mg/1 in the water entering the
disiribution 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 must
notify the State by the end of the next
business day whether or not the residual
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was restored to at least 0.2 mg/l thhm 4
hours,

(b) A public water system that uses a
surface waler source or a ground water
source under the direct influence of
surface water and provides filtration
treatment must report monthly o the
State the information specified in this
paragraph (b) beginning June 28, 1993, or
when filiration is installed, whichever is
later,

{1} Turbidity measurements as
required 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 be
reported includes:

{i) The total number of filiered water
tm‘bldity measurements faken during the
month,

{if) The number and percentage of
filtered water turbidity measurements
taken during the month which are less
than or eequal to the turbidity limits
specified in § 141.73 for the filtration
technology being used.

{iii) The date and value of any o

turbidity measurements taken during the
month which exceed 5 NTU.

{2) Disinfection information speﬂﬁmd
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. Infermation that must be
reported includes:

{i) For each day, the lowest
measurement of nesidual disinfectant
concendration in mg/l in water entering
the distribution system.

{ii} The date and duration of each
period -when the residual disinfectant
concentration in water entering the
distribution system fell below 0.2 mg/]
and when the Siate was notified of the

~ BCCurrence.

{iii) The follawmg information on the
samples taken in the distribution system
in conjunction aith total coliform
monitoring pursuant to §141.72:

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

{B) Number of instances where the
residua! disinfestani concentration is
not measnred but beterotrophic bacteria
plate count {HPC) is measured;

{C) Number of instances where the
residual disinfectant concentration is
‘measured but noet defested and no HEC
is mzasured;

D} Number of instances where no
residual disinfeciant conceniration is
detécied and where HPC is >500/ml;

(E) Number of instances where the
residual disinfeciant conceniration'is
not measured and HPC iz >500/mi;

{¥) For the cuirent and previous
month the system serves water to the

public, the value of “V” in the fDﬂQWiﬁg
forarﬁi&

c+d4e
V= e X100
a+b

where

a=rthe value in paragraph (b){2){ili}{A)} of this
section,

b=the value in paragmp’h {b¥{2)(ii}(B) of this
section,

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

d=the value in paragraph {b)[z)(m)(m of this

section, and
e=the value in paragraph {b){Z{iti}(E) of this
section. .

{G) I the State determines, based on
site-specific considerations, that a
system has no means for having a
sample transported and analyzed for
HPC by a certified laboratory within the
requisite time and temperature
conditions specified by § 141.74{a){3}
and that the system is pmvxdmg

adequate disinfection in the distribution -

system, the requirements of paragraph

(b)@)[i)[A}-{F}of this section do not

apply.

{iv]) A system need not report the daia
listed in paragraph Ib)(z}[lj of this
section if all data listed in yaragraphs
{(b)(2)(1)-{ifi) of this section remain on
file at the system and the State -
determines that the system has
stibmitted all the information required
by paragraphs [b){2){i){iii) of this
section for at least 12 months.

(33{i) Each system, upon discovering
that a waterborne disease outbreak
potentially atiributable o that water
system has occcurred, must report that
cccurrence to the State as soon as
possible, but no later than by the end of
the next business day.

{ii) If at any time the turbidity exceeds
5 NTU, the system must inform the Staie

as soon as possible, but no later than the -

end of the next business day.

{iii) If at any time the residual falls
below 0.2 mg/! in the water entering the
distribution system, the sysiem must
notily the State as soon a5 possible, but
no later than by the end of the next
business day. The system also must
notify the Siate by the end of the next
business day whether or not the residual

" was reslored to at least 0.2 mg/1 within 4

hours.

PART 142—NATICNAL PRIMARY
DRINKING WATER REGULATIONS
IMPLERMENTATION

1. The autherity citation for Part 142 is
revised to read as follows:
ﬁi}thoniv 42 U.S.C. 300{, 300g-1, 300g-2,
0g-3, %Gg—/-l '300g--5, 300g-8, 300i-4. ard
3"0]-—9

2. Section 142.14 is amended by
revising paragraph {a} introductory text,
(a){1)iii), {a}{3) introductory text, {a){4]}
and redesignating it as paragraph {a}{6},
and by adding new paragraphs {a){4}
and by adding and reserving paragraph
{a){5) to read as Tollows:

§142.14 Records kept by States.

{a} Each State which has primary -
enforcement responsibility shall
maintain records of tests,
measurements, analyses, decisions, and
determinations performed on each
public water system to determine
comphance with applicable provisions
of State primary drmkmg water
regulations.

Il) * ko

{iii) The analytical results, set forth in
a form which makes possible
comparison with the limiis specified in
§8 141.83, 141.71, and 141.72 of this
chapter.

* *® L3 *

[3] Records of turbidity measurements
shall be kept for not less than one year.
The information refnined must be set
forth in'a form which makes possible
comparison with the limits specified in
§§ 141.74 and 141.73 of this chapter.
Until June 29, 1993, for any public water
system which is providing filtration
freatment and antil December 30, 1991,
for any public water system not
providing filtration freatment and not
required by the State to provide
filtration ireatment, records kept must
be set forth in a form which makes
pessible comparison with the limits
contained in § 141.13. .

(4){i) Records of disinfectant residual
measurements and other parameters
necessary to document disinfection .
effectiveness in accordance with
§% 121.72 and 141.74 of this chapter and
theé reporting requirements of § 121.75 of
this chapter shall be kept Tor not less
than one year. -

{ii} Records of decisions made on a
system-by-system and case-by-case
basis under provisions of Part 141,
Subpart H, shall be made in writing and
kept at the State.

{A) Records of decisions made under
the following provisions shall be kept
for 40 years {or until one year after the
decision is reversed or revised} and a
copy of the decision must be provided to
the system: : ,

{1} Section 141.73{a}{1)-~Any dscision

_to allow a public water system using

conventional filtration treatment or
direct filtration to substitute a turbidity
limit greater than 0.5 NTU;

{2} Section 141.73{(b){1)—Any decision
1o allow a public watsr system using
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~ feasible, except that if such decision

slow sand filtration to substitute a

- turbidity limit greater than 1 NTU;

(3) Section 141.74(b){2}--Any decision
to allow.an unfiliered public water

system to use continuous turbidity

monitoring;

{4) Section 141. /4(b)[6)[1)—-Any
decision to allow an unfiltered public
water system to sample residual
disinfectant concentration at alternate
locations if it alsc has ground water

- source(s);

{5) Section 141.74(c)(1}—Any decision
to allow. a public water syStem using

~ filtrdtion treatment to use continuous

turbidity nomtcrmg, or a public water
system using slow sand filtration or

. filtration treatment other than-

conventional treatment, direct filtration
or diatomaceous earth filtration to
reduce turbidity samphng o onge per .

- day; or for:systems serving 500 people of

fewer to reduce turbidity sampling to

. once per day;

{6} Section 141.74{c){(3){i)}—Any

. decision to allow a filtered public water

system to sample disinfectant residual
concentration at alternate locations if it

-also has ground water soutce(s);

{7} Section 141.75{aj(2}(ix)—Any
decision to allow reduced reporting by
an unfiltered public water system; and

(8) Section 141.75{b){2){iv}—Any .

- . decision to allow reduced reporting by a

filtered public water system,

{B) Records of decisions made under
the following provisiens shall be kept
for one year after the decision is-made:

(1) Section 141.71(b)(1}({i)}—Any . .
decision that a violation of monthly CT".

. compliance requirements was caused by
. circumstances that were unusual and

unpredictable,

{2) Section 141. Tl{b)[l](w}-Any
decision that a violation of the
disinfection effectiveness criteria was
not caused by a deficiency in treatment

_of the source water;

(3) Section 141, 71(b][5)—Any decision
that a violatioh of the total coliform
MCL was not caused by a deficiency in
treatment of the source water;

(4) Section. 141.74(b)(1)—Any decision
that total eoliform monitorirg otherwise
required becauss the turbidity of the
source waterexceeds 1 NTU is not

allows a sysLem 1o avoid monitofing
without | receiving State approval in each
ingfance, recofds of the decision shall be
kept uniil ohe year after the décision i is
rescinded, or revxsed

{C) Records of decisions made. under
the followinig provisions shall be kept

* for the specified period or 40 yea“s,
"“whichever is less.

{7 Section 141. 71{3)(9](1)—-—Any :
decision that an eventin which the
source water turbidity which exceeded 5

NTU for an unfiltered public water - . -
system was unusual and unpredictable
shall be kept for 10 years.

{2) Section 141.71{b){1}{ili}—Any
decision by the State that failure o meet
the disinfectant residual consentration
requirements of § 141.72(a)(3}{i) was
caused by circumstances that were
unusual and unpredlctabie, shall be kept
unless filiration is installed. A copy of
the decision must be provided to'the -

system.

(3} Section 141.71{b)(2)}—Any decision
that a public water system’s waiershed -
control program meets the reqmrements
of this section shall be kept until the

next decision is available and filed. -

{4) Section 141.70(c)}—Any decision

‘that an individual is a qualifiﬁd operator

for a public water system using a
surface water source or a ground water
source under the direct influence of
surface water shall be maintained until
the gualification is withdrawn. The |
State may keep this information in the
form of a list which is updated
periodically. If such qualified operaton

are classified by category, the demsmn
shall include that classification.

" {5) Section 141.71{b){3)—Any decision
that a party other than the Ststeis
appmved by the Siate to conduct on-site
inspections shall be maintained until
withdrawn. The State may keep this
information in the form of &
updated pemodlcaily

.(6) Section 141.71(b}{4}—Any- declslon -

that an unfiltered public water system ]
has been identified as the source of a .

.waterborne disease outbreak, and, if

applicable, that it has been modified -
sufficiently to prevent another such

_oggurrence: shall be kept until filtration:,

treatment is installed. A copy of the
decision must be provided to the system.
(7) Section 141.72—Any decision that
certain interim disinfection requirements
are necessary for an unfiltered public
water system for which the State has
determined that filtration is necessary,
and a list of those requirements, ghail be

_kept until filtration treatment is |
installed. A copy of the requirements

must be provided to the system.
{8) Section 141, 72(3}(2}(13)—-Any
decision that automaﬁc siut-off of”

. delivery of waterto the distribution -
system of an unfiltered public water-
-system would cause an unreasonable

risk to health or interfere with fire -

 protection shall be kept until rescinded.

{9) Section 141.72(a}{4)(ii}—Any
decision by the State, based on site-
specific considerations, that an ,
unfiltered system has no means for
having a sample transported and -
anamzed for HPC by a certified
laboratory under the requisite time and
temperature conditions specified by

list whicb is.

§ 141.74{a){3) and that the system is
providing adequate disinfection in the
distribution system, so that the
disinfection requirements contained in

§ 141.72{a}{4){i) do not apply, and the .
basis for the decision, shall be kept until
the detision is reversed or revised. A
copy of the decision m.mt be provided to
the system.

{10) Section 141.72(b}{3})(ii}—Any
decision by the State, based on site-
specific conditions, that a filtered
system hasno means for having a
sample transported and analyzed for
HPC by a certified laboratory under the -
requisite time and temperature
conditions specified by § 141.74{a}(3)
and that the system is providing
adequate disinféction in the distribution
system, so that the disinfection
requirements contained in :

§ 141.72{b)(3}){i} do not apply, and the
basis for the decision, shall be kept until
the decision is reversed or revised. A
copy of the decision must be provided to
the system. .

{11) Section 141. 73(d)—-—Any decision
that a public water system, having
demonstrated to the State that an

- alternative filiration technology, in

combination with disinfection treatment,
consistently achieves 89.9 psrcent

. removal and/or inactivation of Glerdia
lamblia cysts and 99.99. percent removal

and/or mactwahon of viruses, may use
such alternative filtration te"hnolagy,
shall be kept until the decision is

_reversed or fevised. A copy of the

decision must be provided to the system. :
{12) Section 141.74{b}, Table 3.1—Any
decision that a system using either )
preformed ch}orammes or chloramines -
formed by the addition of ammonia prior
to'the addition of chlorinehas =
deémonstrated that 99.99 percent removal

_and/or inactivation of viruses has been -

achieved at particular CT values, and a-
list of those values, shall be kept until’
the decision is reversed or revised, A
copy of the list of required values must
be provided to the system.

(23} Section 141.74(b}(3){v)—Any
decision that a system using a
disinfectant tther than chlorine may use
CTss s values other than those in Tables
2.1 or 8.1 and/or cther operanonai

. parameters to determine if the minimum

total inactivation rates required by -
§ 141.72(a)(1) are being met, ‘and what
those values or parameters are, shall be
kept until the decision is reversed or
revised. A copy of the list of required
valués'or parameters must be provided -
to the system.

(24} Section 142. ls{b](z)(l}(B}mAny
decision that a system using a ground

‘water source i8 under the dlrect
- influence of surfass water.”
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{iii} Records of any determination that
a public water system supplied by a
surface water source or a ground water

source under the direct infiuence of
surface water is not required to provide
filtration treatment shall be kept for 40
years or until withdrawn, whichever is
earlier. A copy of the determination
must be provided to the system.

{3) {Reserved}

{6) Records of analyses for
contaminants other than micrebiological
contaminants {including total celiform,
fecal coliform, and heterotrophic plate

_ count), residual disinfectant

conceniration, other parameters )
necessary to determine disinfection
effectiveness {including temperature and
pH measurements), and turbidity, must
be retained for not less than 40 years
and shall include at least the following
information:

{i} Date and place of sampling.

{ii) Date and results of analyses,

&* % % * *

addmg paragraphs (b)("},and {4).and
paragraph (e) to read as follows:

§ 142.15 Reportis by States.
* * * * *
(b) & R ®

{3] A list identifying the name, PWS
identification mumber and date of the
determination for each public water
system supplied by a surface water
source or a ground water source under
the direct influence of surface water,
which the State has determined is not
required to provide filtration treatment.

{4) A list identilying the name and
PWS identification number of each
public water system supplied by a
surface water source or ground water
source under the direct influence of
surface water, which the State has
detesmined, based on an evaluation of
site-specific considerations, has no
means of having a sample transported
and analyzed for HPC by a certified
laboratory under the requisite time and
tempersture conditions specified in
§ 141.74{a}{3) and is providing adeguate
disinfection in the distribution system,
regardiess of whether the sysiem is in
compliance with the criteria o
§ 141.72{a){4}(1) or (BY[(3Yi) of thls
chapter, as ailswed by § 141.72{a){4}{ii)
and {b}{3){ii). The list must include the
effective date of each determination.

& * * * *

{e} Notification within 80 days of the
end af the calendar quarter of any
determination that a public water
system using a-surface water source or a
grounid water source under the direct
mfluence of surface water is not

reguired to pmmée_ I_ﬂtfahan treatment.

The notification must include a

statement describing the system’s

compliance with each requirement of the
tale’s regulations that implement

§ 141.71 and a summary of comments, if -

any, received from the public on the
determination. A single notification may
be used 1o report two or more such
determinations.

4. Section 142.16 is amended by
adding paragraph [b) fo read as fellows:

§ 142,16 Special primacy reguirements.

* * * * *

{b) Beguirements for States to adopt
40 CFR Part 141, Subpart H Filtration
and Disinfecticn. In addition to the
general primacy requirements
enumerated elsewhere in this part,
including the requirement that State
provisions are no less stringent than the
federal requirements, an application for
approval of a Staie program revision
that adopts 40 CFR Part 141, Subpart H
Filtration and Disinfection, must contain
the information specified in this
paragraph [b), except that States which
require without exception all public
water systems using a surface water
source or a ground water source under
the direct influence of surface water to
provide filtration need not demonstrate
that the State program has provisions
that apply to systems which do net
provide filtration treatment, However,
such States must provide the text of the
State statutes or regulations which
speclfzes that all public water systems
using & surface water source or a ground
water source under the direct influence
of surface water must provide filtration,

(1) Enforceable requirements. In
addition to adopting criteria no less
stringent than those specified in Part
141, Subpari H of this chapter, the
State's application must inciude
enforceable design and operating
criteria for each filiration treatment
technolegy allowed or & procedure for
establishing design and operating
conditions on & system-by-system basis
{e.g., @ permif system}.

(2) State pmcéz'ces or procedures. (i) A
State application for prugram Tevision
apprsva% must include a description of
how the State will accomplish the
fellowing:

{A) Section 141.70{c) (qualification of
operators)—Qualify sperators of
systems using a surface water source or
a ground water source under the direct
influsnce of surface water.

(B} Determine which systems using a
ground water source are under the direct
influence of surface water by June 29,
1994 for community water systems and
by June 28, 1899 for non-community
water gystems,

{C) Section 141.72{b){1} {ach;ew ing
reqmred Giardie lamblia and virus
removal in filtered systems)—Determine
that the combined treatment process
incorporating disinfection treatment and
filtration treatment will achieve the )
required removal and/or inactivation of
Giardia lamblia and viruses,

(D} Section 141.74(a) [State approval,
of parties to conduct analyses)—
approve parties to conduct pH,
temperature, turbidity, and residual
disinfectant concentration

. measurements,

{E} Determine appropriate filtration
freatment technelogy for source waters
of various qualities.

{if) For a State which does not require
all public water systems using a surface
water source 6r ground waier source
under the direct influence of swiace
water to provide filiration treatment, a
State application for program revision
approval must include a description of
how the State will accomplish the
following:

{A) Section 141.71(b}{2) {waLershed
control program}—Juadge the adequacy
of watershed control programs.

(B) Section 141.71{(b}{3) {approval of
on-site inspeciors}—Approve on-site
irspectors eiher than State personnel
and evaluate the results of on-site
inspections., .

(#ii) For a State which adopts any of
the following discretionary elements of
Part 141 of this chagpter, the application
must describe how the State will:

(A) Section 141.72 (interim
disinfection requirements)—--Determine
interim disinfection requirements for
unfiltered systems which the State has
determined must filter which will be in
effect until filtration is installed.

{B) Section 141.72{a}{4){ii) and
{b}(3){ii} {determination of adequaie
disinfection in system without
disinfectant residual}—Determine that a
system is unable to measure HPC but is
still providing adequate disinfection in

the distribution system, as allowed by

§ 141.72{a¥{2){ii} for systems which deo
not provide filtration treatment and

§ 141.72(b}{3)(ii} for systems which dc
provide filtration treatment.

{C) Bection 141.73{a}{1) and [b}{1}
{alternative turbidity limitj—Dstermine
whether an alterpative turbidity limit is
appropriate and what the level should
be as allowed by § 141.73{a){1) for a
system using conventional filtration
treatment or direst filtration and by’

§ 141.73{b}{1) for a system using slow
sand filtration.

(D) Section 141.73(d) { aﬁtematwe
filtration technologies}—Determine that
a public water system has demonstrated

- that an alternate filirafion technology, in
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combination w1th dxsmfec‘aon treatment,
achieves adequate removal and/or
disinfection of G}ardm mmb!ra and
viruses.

(E) Section 141.74(a){5] (alternate
analytical method for chlorine}—
Approve DPD colorimetric test kits for
free and combined chlorine
measurement or approve calibration of
automated methods by the Indigo
Method for czone determination.

{F) Section 141.74 (b){2) and [c){1}
{approval of continuous turbidity
monitoring}—Approve continuous
turbidity monitoring, as allowed by
§ 141.74(b){2) for a public water system
which does not provide filiration
freatment and § 141.74(c)(1) for a system
whlch does provide filiration treatment.

{G] Section 141.74 (b){6)(i) and {c){3)(i)
\approval of alternate disinfectant
residual concentration sampling

plans}—Approve alterndte disinfectant
residual concentration sampling plans
for systems which have a combined
ground water and surface water or.
ground water and ground water under
the direct influence of a surface water
distribution system, as allowed by
§ 141, '74{b](6]u] for a public water
system which does not provide filiration
treatment and § 141.74(c}(3){i} for a
public water system which does provide
filtration treatment,

{H) Section 141.74{c){1) (reduction of
turbidity monitering}—Decide whether
io allow reduction of turbidity
monitoring for systems using slow sand
filtration, an approved alternate
filtration technology or serving 5060
people or fewer.

(I} Section 141.75 [a](z)(lx) and
{b)(2){iv) (reduced reporting)—
Determine whether reduced reporting is
appropriate, as allowed by '

§ 141.75(a){2)(ix) for a public water
system which does not provide filtration

treatment and § 141.75(b){2)(iv) fora

. public water system which does provide

filtration treatment.

{iv} For a State which does not require
all public water systems using a surface
waler scurce or ground water scurce
- under the direct influence of surface

water to provide filiration treatment end
whigh uses any of the following
digcretionary provisions, the application
must describe how the State will:

- {A) Section 141.71(a)(2}{i) (source
water turbidity requirements}—
Determine that an exceedance of
turbidity limits in source water was
caused by circumsiances that were
unusual and unpredictable.

{B]) Section 141.71{b){1}{i) {monthly CT
compliance requirements}—Determine
whether failure 1o meet the requirements
for monthly CT compliance in

'8 141.72{a}{1) was caused by_

circumstances that were unusual and -
unpredictable.

{C) Section 141.71{b){1){iii) (residual
disinfectant concentration )
requirements)}—Determine whether
failure to meet the requirements for
residual disinfectant concentration
entering the distribution system in
& 141.72(a){3){i) was caused by
circumstances that were unhsual and
unprediciable.

(D} Section 141.71({b}{1) w]
{distribution system disinfectant
residual concentration requirements}— -

_ Determine whether failure to meet the

requirements for distribution system
residual disinfectant conceniration in

§ 141.72{a){4) was related toa defmancy
in treatment.

{E) Section 141.71{b}(4) (system
modification to prevent waterborne
disease outbreak]—-Determlne that a
system, after having been identified as -
the source of a waterborne disease

outbreak, has been modified sufficiently

to prevent another such occcurrence,

{F} Section 141.71(b)(5) (total ¢oliform
MCL)}~Determine whether a total
coliform MCL violation was caused by a
deficiency in treatment.

{G) Section 141,72(a){1) (disinfection
requirements)~Determine that different
ozone, chloramine, or chlorine dicxide
CToe s values or conditions are adequate
to achieve required disinfection.

{H) Section 141.72{a)(2)(ii) {shut-off of
water to distribution system}—-
Determine whether a shut-off of water to

- the distribution system when the

disinfectant residual concentration
entering the distribution system is less
than 0.2 mg/1 will cause an
unreasonable risk to health or mterfere
with fire protection.

() Section 141.74(b}{1] (coliform
monitoring)—Determine that coliform
monitoring which otherwise might be
requirsd is not feasible for a system.

(I} Section 141.74(b}, Table 3.1
{disinfection with chloramines}— - -
Determine the conditions to be met to
insure 89.99 percent removal and/or
inactivation of viruses in systems which
use either preformed chioramines or
chloramines for which ammonia is
added to the watsr before chlorine, as
allowed by Table 3.1

5. New § 142.84 is added to read as
follows:

§ 142.64 Variances and exemptions from
the requirements of Part 141, Subpart H—
Filiration and Disinfection.

{a} No variances from the
requirements in Part 141, Subpart H are
permitted.

(b} No exemptions from the

reauxrements in § 141.72{a)(3) and {bJ(Z) 5

to ymwde dzsmfebtmn are pemntted

. 8. Sabpart 1lis added fo read as
follows:

Subpart l—Administrator’s Feview of State
Decisions that impiement Criteria Under
Which Filtration is Required

Sec. o

142.80 Review procedures.
142.81 Notice to the State.

Subpart i—Administrator's Review of
State Decisions that Implement
Criteria Under Whnch Fittrationls -
Required

§ 142.80 Review procedures.

(a) The Administrator may initiate a
comprehensive review of the decisions
made by States with primary -
enforcement responmblhty to determme,
in accordance with § 141.71 of this
chapter, if public water systems using -
surface water sources must provide
filtration treatment. The Administrator
shall complete this review within one’
year of its initiation and shall schedule
subsequent reviews as (s}he deems
necessary. '

{b) EPA shall pubhsh notice of a
proposed review in the Federal Reglster
Such notice must: ’

(1} Provide information regarding the

. location of data and other information

pertaining to the review to be conducted.
and ‘other information including new
scientific matter bearing on. the.
application of the criteria for avoiding
filtration; and

{2} Advise the public of the
opportunity to submit comments.

{c} Upon completion of any such
review, the Administrator shall notify
each State effected by the results of the
review and shall make the results
available to the public.

§ 142.81 Notice o the State.

{(a) If the Administrator finds thmuoh
periodic review or other available
information that a State {1) has abused
its discretion in applying the criteria for
avoiding filiration under § 141.71 of this
c‘mp’[er in determining that a system
does not have to provide filiration
treatment, or (2} has failed to prescribe’
compliance schedules for those systems
which must provide filtration in
accordance with section 1412(b){7){T){ii)
of the Act, (s}he shall notify the State of
these findings. Such notice shall:

{1) Identify gach public water system
for which the Administrator finds the
State has abused its discretion;

{2) Specify the reasons for the finding;

(3) As appropriate, propose that the
criteria of § 141.71 of this chapter be
applied properly to determine the need
for 4 public water sysiem to provide

. filtration treatment or propose a revised .
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schedule for compliance by the public
water system with the filt ration
treatment requirements

{b} The Administrator shall also notify
the State that a public hearing is to be
held on the provisions of the notice

reguired by paragraph {2) of this section.

Such notice shall specify the time and
location of the hearing, If, upon
notification of a fmdmo by the :
Administrator that the State has abused
its discretion under § 141.71 of this
chapter, the State takes corrective
action satisfactory to the Administrator,
the Administrator may rescind the
notice io the State of a public hearing.
{c) The Administrator shali publish
notice of the public hearing in the
Federal Register and in a newspaper of
general circulation in the involved State,
including a summary of the findings
made pursuant to paragraph {a] of this
section, a statement of the time and
location for the hearing, and the address
"and telephone number of an office ai
which interested persons'may obtain

further information concerning the
hearmg

{d) Hearlugs convenead pursuant to
paragrapbs {b) and-{c) of this section
shall be conducted before a hearing
officer to be designated by the
Administrater. The hearing shall be
conducted by the hearing officer in an
informal, orderly, and expeditious
manner, The hearing officer shall have
the authority to call witnesses, receive
oral and m;tten testimony, and take -
such other action as may be necessary
to ensure the fair and efficient conduct
of ihe hearing. Following the conclusion
of the hearing, the hearing officer may
make a recommendation to the
Administrator based on the testimony
presented at the hearing and shall
forward any such recommendation and
the record of the hearing to the
Admiinigtrator,

(e) Within 180 days after the date
notice is given pursuant to paragraph (b)
of this section, the Administrator shalk

(1] Rescind the notice to the State of a.
public hearing if the State takes
corrective action satisfactory to the
Adminigirator; or 7 -

{2) Rescind the finding for which the
notice was given and pr omptiy notify
the State of such rescission; or

(3) Upheld the finding for which the
notice was given. In this event, the
Administrator shall revoke the State's
decision that filiration was no{ required
or revoke the compliance schedule
approved by the State, and promulgate,
as appropriate, with any appropriate
modifications, a revised filiration
decision or compliance schedule and
promptly notify the State of such action.

{f} Revocation of a State’s filtration

" decision or compliance schedule and/or

promulgation of a revised filtration
decision or compliance schedule shall
take effect 90 days after the State is

‘notified under paragraph {e)(3} of this

section.
[FR Doc. 88~15072 Filed 6-26-89; 8:45 am]
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