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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 9, 141, and 142
[EPA-HQ-OW-2002-0039; FRL-8013-1]
RIN 2040—AD37

National Primary Drinking Water

Regulations: Long Term 2 Enhanced
Surface Water Treatment Rule

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: EPA is promulgating National
Primary Drinking Water Regulations
that require the use of treatment
techniques, along with monitoring,
reporting, and public notification
requirements, for all public water
systems that use surface water sources.
The purposes of the Long Term 2
Enhanced Surface Water Treatment Rule
(LT2ESWTR) are to protect public
health from illness due to
Cryptosporidium and other microbial
pathogens in drinking water and to
address risk-risk trade-offs with the
control of disinfection byproducts.

Key provisions in the LT2ZESWTR
include the following: source water
monitoring for Cryptosporidium, with a
screening procedure to reduce
monitoring costs for small systems; risk-
targeted Cryptosporidium treatment by
filtered systems with the highest source
water Cryptosporidium levels;
inactivation of Cryptosporidium by all
unfiltered systems; criteria for the use of
Cryptosporidium treatment and control

processes; and covering or treating
uncovered finished water storage
facilities.

EPA believes that implementation of
the LT2ESWTR will significantly reduce
levels of infectious Cryptosporidium in
finished drinking water. This will
substantially lower rates of endemic
cryptosporidiosis, the illness caused by
Cryptosporidium, which can be severe
and sometimes fatal in sensitive
subpopulations (e.g., infants, people
with weakened immune systems). In
addition, the treatment technique
requirements of this regulation will
increase protection against other
microbial pathogens like Giardia
lamblia.

DATES: This final rule is effective on
March 6, 2006. The incorporation by
reference of certain publications listed
in the rule is approved by the Director
of the Federal Register as of March 6,
2006. For judicial review purposes, this
final rule is promulgated as of January
5, 2006.

ADDRESSES: EPA has established a
docket for this action under Docket ID
No. EPA-HQ-OW-2002-0039. All
documents in the docket are listed on
the www.regulations.gov Web site.
Although listed in the index, some
information is not publicly available,
i.e., CBI or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the Internet and will be publicly
available only in hard copy form.
Publicly available docket materials are

available either electronically through
www.regulations.gov or in hard copy at
the Water Docket, EPA/DC, EPA West,
Room B102, 1301 Constitution Ave.,
NW., Washington, DC. The Public
Reading Room is open from 8:30 a.m. to
4:30 p.m., Monday through Friday,
excluding legal holidays. The telephone
number for the Public Reading Room is
(202) 566—1744, and the telephone
number for the Water Docket is (202)
566—2426.

FOR FURTHER INFORMATION CONTACT:
Daniel C. Schmelling, Standards and
Risk Management Division, Office of
Ground Water and Drinking Water (MC
4607M), Environmental Protection
Agency, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460; telephone
number: (202) 564—5281; fax number:
(202) 564—3767; e-mail address:
schmelling.dan@epa.gov. For general
information, contact the Safe Drinking
Water Hotline, telephone number: (800)
426-4791. The Safe Drinking Water
Hotline is open Monday through Friday,
excluding legal holidays, from 9 a.m. to
5 p.m., Eastern time.

SUPPLEMENTARY INFORMATION:
1. General Information

A. Who Is Regulated by This Action?

Entities potentially regulated by the
LT2ESWTR are public water systems
(PWSs) that use surface water or ground
water under the direct influence of
surface water (GWUDI). Regulated
categories and entities are identified in
the following chart.

Category

Examples of regulated entities

INAUSENY e

State, Local, Tribal or Federal Governments .....

Public Water Systems that use surface water or ground water under
the direct influence of surface water.

Public Water Systems that use surface water or ground water under
the direct influence of surface water.

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
regulated by this action. This table lists
the types of entities that EPA is now
aware could potentially be regulated by
this action. Other types of entities not
listed in this table could also be
regulated. To determine whether your
facility is regulated by this action, you
should carefully examine the definition
of public water system in § 141.3 of
Title 40 of the Code of Federal
Regulations and applicability criteria in
§ 141.700(b) of today’s rule. If you have
questions regarding the applicability of
the LT2ESWTR to a particular entity,
consult one of the persons listed in the

preceding section entitled FOR FURTHER
INFORMATION CONTACT.

Abbreviations Used in This Document

ASTM American Society for Testing
and Materials

AWWA American Water Works
Association

°C Degrees Centigrade

CDC Centers for Disease Control and
Prevention

CFE Combined Filter Effluent

CFR Code of Federal Regulations

COI Cost-of-Illness

CT The Residual Concentration of
Disinfectant (mg/L) Multiplied by the
Contact Time (in minutes)

CWS Community Water Systems

DAPI 4’,6-Diamindino-2-phenylindole

DBPs Disinfection Byproducts

DBPR Disinfectants/Disinfection
Byproducts Rule

DE Diatomaceous Earth

DIC Differential Interference Contrast
(microscopy)

EA Economic Analysis

EPA United States Environmental
Protection Agency

GAC Granular Activated Carbon

GWUDI Ground Water Under the
Direct Influence of Surface Water

HAA5 Five Haloacetic Acids
(Monochloroacetic, Dichloroacetic,
Trichloroacetic, Monobromoacetic
and Dibromoacetic Acids)

ICR Information Collection Rule (also
Information Collection Request)

ICRSS Information Collection Rule
Supplemental Surveys
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ICRSSM Information Collection Rule
Supplemental Survey of Medium
Systems

ICRSSL. Information Collection Rule
Supplemental Survey of Large
Systems

IESWTR Interim Enhanced Surface
Water Treatment Rule

Log Logarithm (common, base 10)

LRAA Locational Running Annual
Average

LRV Log Removal Value

LT1ESWTR Long Term 1 Enhanced
Surface Water Treatment Rule

LT2ESWTR Long Term 2 Enhanced
Surface Water Treatment Rule

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level
Goal

MG Million Gallons

M-DBP Microbial and Disinfectants/
Disinfection Byproducts

MF Microfiltration

NPDWR National Primary Drinking
Water Regulation

NTTAA National Technology Transfer
and Advancement Act

NTU Nephelometric Turbidity Unit

OMB Office of Management and
Budget

PE Performance Evaluation

PWS Public Water System

QC Quality Control

QCRV Quality Control Release Value

RAA Running Annual Average

RFA Regulatory Flexibility Act

RO Reverse Osmosis

SAB Science Advisory Board

SBAR Small Business Advocacy
Review

SDWA Safe Drinking Water Act

SWAP Source Water Assessment
Program

SWTR Surface Water Treatment Rule

TCR Total Coliform Rule

TTHM Total Trihalomethanes

UF Ultrafiltration

UMRA Unfunded Mandates Reform
Act
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II. Summary of the Final Rule

A. Why Is EPA Promulgating the
LT2ESWTR?

EPA is promulgating the Long Term 2
Enhanced Surface Water Treatment Rule
(LT2ESWTR) to further protect public
health against Cryptosporidium and
other microbial pathogens in drinking
water. Cryptosporidium is a protozoan
parasite that is common in surface water
used as drinking water sources by
public water systems (PWSs). In
drinking water, Cryptosporidium is a
particular concern because it is highly
resistant to chemical disinfectants like
chlorine. When ingested,
Cryptosporidium can cause acute
gastrointestinal illness, which may be
severe and sometimes fatal for people
with weakened immune systems.
Cryptosporidium has been identified as
the cause of a number of waterborne
disease outbreaks in the United States
(details in section III.C).

The LT2ESWTR supplements existing
microbial treatment regulations and
targets PWSs with higher potential risk
from Cryptosporidium. Existing
regulations require most PWSs using
surface water sources to filter the water,
and those PWSs that are required to
filter must remove at least 99 percent (2-
log) of the Cryptosporidium (details in
section III.B). As explained in the
proposal for today’s rule (68 FR 47640,
August 11, 2003) (USEPA 2003a), new
data on the occurrence, infectivity, and
treatment of Cryptosporidium in
drinking water indicate that existing
regulations are sufficient for most PWSs.
A subset of PWSs with greater
vulnerability to Cryptosporidium,
however, requires additional treatment.

In particular, recent national survey
data show that the level of
Cryptosporidium in the sources of most
filtered PWSs is lower than previously
estimated, but also that
Cryptosporidium levels vary widely
from source to source. Accordingly, a
subset of filtered PWSs has relatively
high levels of source water
Cryptosporidium contamination. In
addition, data from human health
studies indicate that the potential for
Cryptosporidium to cause infection is
likely greater than previously
recognized (details in section IILE).
These findings have led EPA to
conclude that existing requirements do
not provide adequate public health
protection in filtered PWSs with the
highest source water Cryptosporidium
levels. Consequently, EPA is
establishing risk-targeted additional
treatment requirements for such filtered
PWSs under the LT2ESWTR.



Federal Register/Vol. 71, No. 3/Thursday, January 5, 2006/Rules and Regulations

657

For PWSs that use surface water
sources and are not required to filter
(i.e., unfiltered PWSs), existing
regulations do not require any treatment
for Cryptosporidium. New survey data
suggest that typical Cryptosporidium
levels in the treated water of unfiltered
PWSs are higher than in the treated
water of filtered PWSs (USEPA 2003a).
Thus, Cryptosporidium treatment by
unfiltered PWSs is needed to achieve
comparable public health protection
(details in section IIL.E). Further, results
from recent treatment studies have
allowed EPA to develop standards for
the inactivation of Cryptosporidium by
ozone, ultraviolet (UV) light, and
chlorine dioxide (details in section
IV.D). Based on these developments,
EPA is establishing requirements under
the LT2ESWTR for all unfiltered PWSs
to treat for Cryptosporidium, with the
required degree of treatment depending
on the source water contamination
level.

Additionally, the LT2ESWTR
addresses risks in uncovered finished
water storage facilities, in which treated
water can be subject to significant
contamination as a result of runoff, bird
and animal wastes, human activity,
algal growth, insects, fish, and airborne
deposition (details in section IV.F).
Existing regulations prohibit the
building of new uncovered finished
water storage facilities but do not deal
with existing ones. Under the
LT2ESWTR, PWSs must limit potential
risks by covering or treating the
discharge of such storage facilities.

Most of the requirements in today’s
final LT2ESWTR reflect consensus
recommendations from the Stage 2
Microbial and Disinfection Byproducts
(M-DBP) Federal Advisory Committee.
These recommendations are set forth in
the Stage 2 M-DBP Agreement in
Principle (65 FR 83015, December 29,
2000) (USEPA 2000a).

B. What Does the LT2ESWTR Require?

1. Source Water Monitoring

The LT2ESWTR requires PWSs using
surface water or ground water under the
direct influence (GWUDI) of surface
water to monitor their source water (i.e.,
the influent water entering the treatment
plant) to determine an average
Cryptosporidium level. As described in
the next section, monitoring results
determine the extent of
Cryptosporidium treatment
requirements under the LT2ZESWTR.

Large PWSs (serving at least 10,000
people) must monitor for
Cryptosporidium (plus E. coli and
turbidity in filtered PWSs) for a period
of two years. To reduce monitoring

costs, small filtered PWSs (serving fewer
than 10,000 people) initially monitor
just for E. coli for one year as a
screening analysis and are required to
monitor for Cryptosporidium only if
their E. coli levels exceed specified
“trigger” values. Small filtered PWSs
that exceed the E. coli trigger, as well as
all small unfiltered PWSs, must monitor
for Cryptosporidium for one or two
years, depending on the sampling
frequency (details sections IV.A).

Under the LT2ESWTR, specific
criteria are set for sampling frequency
and schedule, sampling location, using
previously collected data (i.e.,
grandfathering), providing treatment
instead of monitoring, sampling by
PWSs that use surface water for only
part of the year, and monitoring of new
plants and sources (details in section
IV.A). The LT2ESWTR also establishes
requirements for reporting of monitoring
results (details in section IV.I), using
analytical methods (details in section
IV.]), and using approved laboratories
(details in section IV.K).

The date for PWSs to begin
monitoring is staggered by PWS size,
with smaller PWSs starting at a later
time than larger ones (details in section
IV.G). Today’s rule also requires a
second round of monitoring to begin
approximately 6.5 years after the first
round concludes in order to determine
if source water quality has changed to
a degree that should affect treatment
requirements (details in section IV.A).

2. Additional Treatment for
Cryptosporidium

The LT2ESWTR establishes risk-
targeted treatment technique
requirements to control
Cryptosporidium in PWSs using surface
water or GWUDI. These treatment
requirements supplement those
established by existing regulations, all
of which remain in effect under the
LT2ESWTR.

Filtered PWSs will be classified in
one of four treatment categories (or
“bins”’) based on the results of the
source water Cryptosporidium
monitoring described in the previous
section. This bin classification
determines the degree of additional
Cryptosporidium treatment, if any, the
filtered PWS must provide. Occurrence
data indicate that the majority of filtered
PWSs will be classified in Bin 1, which
carries no additional treatment
requirements. PWSs classified in Bins 2,
3, or 4 must achieve 1.0- to 2.5-log of
treatment (i.e., 90 to 99.7 percent
reduction) for Cryptosporidium over
and above that provided with
conventional treatment. Different
additional treatment requirements may

apply to PWSs using other than
conventional treatment, such as direct
filtration, membranes, or cartridge filters
(details in section. IV.B). Filtered PWSs
must meet the additional
Cryptosporidium treatment required in
Bins 2, 3, or 4 by using one or more
treatment or control processes from a
“microbial toolbox” of options (details
in section. IV.D).

The LT2ESWTR requires all
unfiltered PWSs to provide at least 2-log
(i.e., 99 percent) inactivation of
Cryptosporidium. If the average source
water Cryptosporidium level exceeds
0.01 oocysts/L based on the monitoring
described in the previous section, the
unfiltered PWS must provide at least 3-
log (i.e., 99.9 percent) inactivation of
Cryptosporidium. Further, under the
LT2ESWTR, unfiltered PWSs must
achieve their overall inactivation
requirements (including Giardia lamblia
and virus inactivation as established by
earlier regulations) using a minimum of
two disinfectants (details in section
1v.C).

3. Uncovered Finished Water Storage
Facilities

Under the LT2ESWTR, PWSs with
uncovered finished water storage
facilities must take steps to address
contamination risks. Existing
regulations require PWSs to cover all
new storage facilities for finished water
but do not address existing uncovered
finished water storage facilities. Under
the LT2ESWTR, PWSs using uncovered
finished water storage facilities must
either cover the storage facility or treat
the storage facility discharge to achieve
inactivation and/or removal of 4-log
virus, 3-log Giardia lamblia, and 2-log
Cryptosporidium on a State-approved
schedule (details in section. IV.F).

C. Will This Regulation Apply to My
Water System?

The LT2ESWTR applies to all PWSs
using surface water or GWUDI,
including both large and small PWSs,
community and non-community PWSs,
and non-transient and transient PWSs.
Wholesale PWSs must comply with the
requirements of today’s rule based on
the population of the largest PWS in the
combined distribution system.
Consecutive PWSs that purchase treated
water from wholesale PWSs that fully
comply with the monitoring and
treatment requirements of the
LT2ESWTR are not required to take
additional steps for that water under
today’s rule.

III. Background Information

The sections in this part provide
summary background information for
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today’s final LT2ESWTR. Individual
sections address the following topics:
(A) Statutory requirements and legal
authority for the LT2ESWTR; (B)
existing regulations for microbial
pathogens in drinking water; (C) the
problem with Cryptosporidium in
drinking water; (D) specific public
health concerns addressed by the
LT2ESWTR; (E) new information for
Cryptosporidium risk management in
PWSs; and (F) recommendations from
the Stage 2 M-DBP Advisory Committee
for the LT2ESWTR. For additional
information on these topics, see the
proposed LT2ESWTR (USEPA 2003a)
and supporting technical material where
cited.

A. Statutory Requirements and Legal
Authority

The Safe Drinking Water Act (SDWA
or the Act), as amended in 1996,
requires EPA to publish a maximum
contaminant level goal (MCLG) and
promulgate a national primary drinking
water regulation (NPDWR) with
enforceable requirements for any
contaminant that the Administrator
determines may have an adverse effect
on the health of persons, is known to
occur or has a substantial likelihood of
occurring in public water systems
(PWSs) with a frequency and at levels
of public health concern, and for which,
in the sole judgement of the
Administrator, regulation of such
contaminant presents a meaningful
opportunity for health risk reduction for
persons served by PWSs (section 1412
(b)(1)(A)).

MCLGs are non-enforceable health
goals and are to be set at a level at which
no known or anticipated adverse effects
on the health of persons occur and
which allows an adequate margin of
safety (sections 1412(b)(4) and
1412(a)(3)). EPA established an MCLG
of zero for Cryptosporidium under the
Interim Enhanced Surface Water
Treatment Rule IESWTR) (63 FR 69478,
December 16, 1998) (USEPA 1998a). In
today’s rule, the Agency is not making
any changes to the current MCLG for
Cryﬁtosporidium.

The Act also requires each NPDWR
for which an MCLG is established to
specify a maximum contaminant level
(MCL) that is as close to the MCLG as
is feasible (sections 1412(b)(4) and
1401(1)(C)). The Agency is authorized to
promulgate an NPDWR that requires the
use of a treatment technique in lieu of
establishing an MCL if the Agency finds
that it is not economically or
technologically feasible to ascertain the
level of the contaminant (sections
1412(b)(7)(A) and 1401(1)(C)). The Act
specifies that in such cases, the Agency

shall identify those treatment
techniques that would prevent known
or anticipated adverse effects on the
health of persons to the extent feasible
(section 1412(b)(7)(A)).

The Agency has concluded that it is
not currently economically or
technologically feasible for PWSs to
determine the level of Cryptosporidium
in finished drinking water for the
purpose of compliance with a finished
water standard. As described in section
IV.C, the LT2ESWTR is designed to
protect public health by lowering the
level of infectious Cryptosporidium in
finished drinking water to less than 1
oocyst/10,000 L. Approved
Cryptosporidium analytical methods,
which are described in section IV.K, are
not sufficient to routinely determine the
level of Cryptosporidium at this
concentration. Consequently, the
LT2ESWTR relies on treatment
technique requirements to reduce health
risks from Cryptosporidium in PWSs.

When proposing an NPDWR that
includes an MCL or treatment
technique, the Act requires EPA to
publish and seek public comment on an
analysis of health risk reduction and
costs. This includes an analysis of
quantifiable and nonquantifiable costs
and health risk reduction benefits,
incremental costs and benefits of each
alternative considered, the effects of the
contaminant upon sensitive
subpopulations (e.g., infants, children,
pregnant women, the elderly, and
individuals with a history of serious
illness), any increased risk that may
occur as the result of compliance, and
other relevant factors (section
1412(b)(3)(C)). EPA’s analysis of health
benefits and costs associated with the
LT2ESWTR is presented in the
Economic Analysis of the LT2ESWTR
(USEPA 2005a) and is summarized in
section VI of this preamble. The Act
does not, however, authorize the
Administrator to use a determination of
whether benefits justify costs to
establish an MCL or treatment technique
requirement for the control of
Cryptosporidium (section 1412(b)(6)(C)).

Finally, section 1412(b)(2)(C) of the
Act requires EPA to promulgate a Stage
2 Disinfectants and Disinfection
Byproducts Rule within 18 months after
promulgation of the LTIESWTR, which
occurred on January 14, 2002.
Consistent with statutory requirements
for risk balancing (section
1412(b)(5)(B)), EPA is finalizing the
LT2ESWTR in conjunction with the
Stage 2 DBPR to ensure parallel
protection from microbial and DBP
risks.

B. Existing Regulations for Microbial
Pathogens in Drinking Water

This section summarizes existing
rules that regulate treatment for
pathogenic microorganisms by PWSs
using surface water sources. The
LT2ESWTR supplements these rules
with additional risk-targeted
requirements, but does not withdraw
any existing requirements.

1. Surface Water Treatment Rule

The Surface Water Treatment Rule
(SWTR) (54 FR 27486, June 29, 1989)
(USEPA 1989a) applies to all PWSs
using surface water or ground water
under the direct influence (GWUDI) of
surface water as sources (i.e., Subpart H
PWSs). It established MCLGs of zero for
Giardia lamblia, viruses, and Legionella,
and includes the following treatment
technique requirements to reduce
exposure to pathogenic microorganisms:
(1) Filtration, unless specific avoidance
criteria are met; (2) maintenance of a
disinfectant residual in the distribution
system; (3) removal and/or inactivation
of 3-log (99.9%) of Giardia lamblia and
4-log (99.99%) of viruses; (4) maximum
allowable turbidity in the combined
filter effluent (CFE) of 5 nephelometric
turbidity units (NTU) and 95th
percentile CFE turbidity of 0.5 NTU or
less for plants using conventional
treatment or direct filtration (with
different standards for other filtration
technologies); and (5) watershed
protection and source water quality
requirements for unfiltered PWSs.

2. Total Coliform Rule

The Total Coliform Rule (TCR) (54 FR
27544, June 29, 1989) (USEPA 1989b)
applies to all PWSs. It established an
MCLG of zero for total and fecal
coliform bacteria and an MCL based on
the percentage of positive samples
collected during a compliance period.
Coliforms are used as an indicator of
fecal contamination and to determine
the integrity of the water treatment
process and distribution system. Under
the TCR, no mor