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CHAPTER 1 INTRODUCTION
1.1 Purpose

This technical guide (TG) provides guidance on meeting the requirements pursuant to
the Safe Drinking Water Act (SDWA) with amendments. Compliance with the SDWA
ensures United States (U.S.) Army water systems are minimizing drinking water health
risks and providing water that is protective of consumer health. Additional information
provides a thorough overview of the requirements necessary for compliance with SDWA
and associated regulations.

1.2 Applicability

This TG is directly applicable to CONUS Army water systems classified as Public Water
Systems, (PWSs) (see Section 2.3). This TG is also applicable to outside continental
U.S. (OCONUS) Army water systems required to comply with country-specific Final
Governing Standards (FGS) or the Overseas Environmental Baseline Guidance
Document (OEBGD) in the absence of an FGS because the OEBGD and country-
specific FGSs are based on the Federal Drinking Water Regulations (e.g., the National
Primary Drinking Water Regulations (NPDWR)) pursuant to SDWA.

1.3 How Preventive Medicine can use this Technical Guide

Preventive Medicine Environmental Health [PM (EH)] personnel can use this TG as a
means of providing medical oversight of U.S. Army water systems in accordance with
Army Regulations (AR) 40-5 and Department of the Army (DA) Pamphlet (PAM) 40-11.
The SDWA defines the health-based goals that ensure safe drinking water. By
understanding the requirements that PWSs must meet to ensure compliance with
SDWA, PM (EH) personnel can successfully anticipate, identify, assess, and manage
potential health risks associated with drinking water. Specifically, PM (EH) personnel
can evaluate a water system’s regulatory monitoring data to determine potential drinking
water health risks—a system in full regulatory compliance is generally considered to
have minimized drinking water health risks. The PM (EH) personnel can also use the
data to identify increasing trends in contaminant levels and work with water system
personnel to take action before contaminants potentially pose an increased health risk
and the water system becomes noncompliant. With an understanding of potential
health risks associated with an Army drinking water system, PM (EH) personnel can
tailor the level of support (e.g., bacteriological sampling and analyses) relative to health
risks associated with other environmental programs to ensure that all health risks posed
by EH hazards associated with Army activities are successfully mitigated.
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1.4 How Garrison Personnel can use this Technical Guide

Garrison water system stakeholders such as environmental and utilities personnel can
use this TG as a means of ensuring compliance with SDWA, regardless of whether an
Army water system is Government owned and Government operated (GOGO),
Government owned contractor operated (GOCO), or privatized. Garrison personnel can
use this TG to ensure that all required monitoring is completed at the proper frequencies
and locations, and the correct information is reported to their State agency responsible
for ensuring SDWA compliance.

1.5 Organization of this Technical Guide

This TG is organized around the SDWA requirements and subsequent regulations. The
remaining chapters of this TG are organized as follows:

» Chapter 2 discusses the history of SDWA and the regulations developed by
USEPA that water systems must meet to ensure compliance with SDWA.

» Chapters 3 and 4 introduce the NPDWR and cover each regulation associated with
NPDWR.

» Chapters 5 and 6 provide general reporting, recordkeeping, and public notification
requirements associated with NPDWR.

» Chapter 7 discusses the use of Point-of-Entry (POE) and Point-of-Use (POU)
treatment devices for complying with some of NPDWR.

» Chapter 8 covers the SDWA requirements for development and implementation of
State operator certification programs.

» Chapter 9 discusses the aesthetically-related National Secondary Drinking Water
Regulations (NSDWR) which are not federally enforceable, but may be enforced by
some States.

» Chapter 10 covers the SDWA source water protection programs.

» Chapter 11 summarizes the SDWA Water System Vulnerability Assessment
(WSVA) and Water System Emergency Response Plan (WSERP) requirements.

» Chapter 12 discusses issues not addressed in SDWA, but important from a health
risk perspective. Included are discussions on alternative health-based levels that could
be considered for some regulated and unregulated contaminants in temporary water
system contamination situations, and the control of cross connections.

2
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This TG is intended to provide a thorough overview of all requirements that Army PWSs
must meet to ensure compliance with SDWA. This TG is not intended to be read in its
entirety. Readers may use the table of contents to quickly navigate to information
specific to their current needs. Each chapter also includes links to U.S. Environmental
Protection Agency’s (USEPA's) quick reference guides that readers may click on to
obtain more in-depth information on specific requirements and regulations.

1.6 Abbreviations and Terms

The glossary at the end of this document contains the abbreviations and definitions of
key terms used in this TG.

1.7 References

Appendix B contains references used in developing this document. The USEPA
documents can be found through the USEPA’s groundwater and drinking water Web
site, http://water.epa.gov/drink/index.cfm, and by contacting the Safe Drinking Water
Hotline at 1-800-426-4791. At the beginning of each chapter or section there are links
to USEPA'’s quick reference guides specific to the content covered. All chapter and
section specific reference guides are contained in Appendix D. Additionally, at the
beginning of each chapter or section are Code of Federal Regulation (CFR) citations
that identify the specific NPDWR relevant to the content covered.

1.8 Additional Compliance Assistance
1.8.1 CONUS Installations

In addition to the guidance in this TG, CONUS installations can contact their State
drinking water agency or Regional USEPA offices for implementation guidance that is
specific to their installation.

1.8.2 OCONUS Installations

Military OCONUS installations can receive technical and compliance support from one
of the following U.S. Army Public Health Command (USAPHC) Regional Offices. The
contact information is provided in Table 1. Department of Defense (DOD) executive
agents can also provide additional guidance on country-specific FGS. The OEBGD
which is used for the development of country-specific FGS by DOD executive agents
provides implementation guidance, procedures, and criteria for environmental
compliance at OCONUS installations. The OEBGD and country-specific FGS are
based on the SDWA and outline basic requirements for the provision of safe drinking
water.
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Table 1. USAPHC Regional Contact Information

Installation Location Supporting USAPHC Regions and Contact Information
Public Health Command Region (PHCR)-Pacific

Far East countries and Email: usarmy.zama.medcom-jpn.list.phcr-pacific-cmd@mail. mil

Hawaii Telephone: 011-81-46-407-8447

DSN: (315) 263-8447

PHCR-Europe

Europe and Middle Email: usarmy.landstuhl.medcom-phcr-e.list.usaphcre-s2-3@mail.mil
Eastern countries Telephone: +49-6371-86-8084

DSN: (314) 486-8084

1.9 Technical Assistance

Additional assistance regarding drinking water issues may be obtained from the
Drinking Water and Sanitation Program at USAPHC, For more information call (410)
436-3919 (commercial); DSN 584-3919, or

email: usarmy.apg.medcom-phc.mbx.dehe-water-supply@mail.mil.
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CHAPTER 2 THE SAFE DRINKING WATER ACT

2.1 References

» Current text of the SDWA available at the U.S. Government Printing Office
Web site:
http://www.gpo.gov/fdsys/browse/collectionUScode.action?collectionCode=USCODE
Choose current year; expand Title 42 “Public Health and Welfare”; expand Chapter 6A
“Public Health Service”; choose Subchapter XII — “Safety of Public Water Systems”

» Current text of the NPDWR available at U.S. Government Printing Office Web site:
http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR
Choose current year; expand Title 40 “Protection of Environment”; expand Chapter |
“Environmental Protection Agency”; expand Subchapter D “Water Programs”; choose
Part 141 “NPDWR.”

2.2 The SDWA

The SDWA is the principal law governing drinking water safety in the U.S. The SDWA
was originally passed by Congress in 1974 to protect public health by regulating the
nation’s drinking water. The SDWA authorizes the USEPA to set national health-based
standards for drinking water to protect against both naturally-occurring and man-made
contaminants that may be found in drinking water. The USEPA, States, and water
systems then work together to make sure the standards are met.

2.3 SDWA History
2.3.1 Pre-SDWA

Before 1974, the U.S. did not have enforceable national drinking water standards. Each
state had its own various standards, many of which were based upon the 1914 U.S.
Public Health Service (USPHS) standards. These standards governed the quality of
drinking water on interstate carriers (e.g., trains) and were limited to the bacteriological
quality of water until their fourth revision in 1962. The fourth revision set limits for
health-related chemical and biological contaminants as well as impurities which affected
the appearance, taste, and odor of drinking water. Independent studies by the USPHS
in 1969 revealed that almost half of the water systems surveyed did not provide drinking
water that met the USPHS standards of 1962. Because of this study and increasing
public awareness of the quality of drinking water, Congress developed legislation
making all public drinking water supplies subject to the authority of the newly
established USEPA. This legislation was called the SDWA, Public Law (PL) 93-523,
and was signed on December 16, 1974.
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2.3.2 The SDWA.

The SDWA of 1974 was the legislation that gave the USEPA its authority to regulate
public water supplies. The SDWA required the USEPA to publish drinking water
regulations to improve drinking water quality throughout the U.S. The SDWA has been
amended nine times since its initial enactment. The 1986, 1988, 1996, 2002, and 2011
amendments were the most significant amendments.

2.3.3 The SDWA Amendments of 1986

The SDWA Amendments of 1986 encompassed multiple amendments to SDWA that
arose from continued public concern about then unregulated contaminants found in
drinking water and contamination of ground water by industrial solvents and pesticides.
Concerns included pathogens that were not regulated in the 1974 SDWA, widespread
contamination of shallow ground water, lead in plumbing materials, radon, poor
definitions of treatment techniques (TT) to remove contaminants, and changes in public
notification needs. The SDWA Amendments of 1986, signed as PL 99-339 on June 19,
1986, addressed these concerns.

2.3.4 The SDWA Amendment of 1988

Concerns about lead leaching into drinking water from lead components and lead lined
tanks in some water cooler-type drinking fountains drove the 1988 SDWA Amendment.
Data submitted to Congress at that time showed about 1 million drinking fountains were
in service that potentially contained lead components. In response, the 1988 SDWA
amendment, termed the Lead Contamination Control Act (LCCA), was enacted on
October 31, 1988 as PL 100-572. The amendment required development of a program
to eliminate lead-containing drinking fountains in schools and for USEPA to provide
guidance on sampling and mitigating elevated lead levels in drinking water in schools
and daycare facilities.

2.3.5 The SDWA Amendments of 1996

These amendments constituted the most comprehensive changes to the SDWA.

During the 1990’s several studies and reports identified widespread and significant
noncompliance with SDWA largely due to inadequate funding available to water
systems. The SDWA's focus on treatment, lack of public involvement, and lack of focus
on setting health-based standards were also contributing factors. The 1996
amendments enhanced SDWA through expansion of source water protection, and
established requirements for operator certification, public awareness and involvement,
and also established a funding mechanism for water systems to make improvements.
The amendments were enacted on August 6, 1996 as PL 104-182.
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2.3.6 The SDWA Amendment of 2002

After September 11, 2001, Congress acted to improve the ability of the U.S. to prevent,
prepare for, and respond to bioterrorism and other public health emergencies. The
Public Health Security and Bioterrorism Preparedness and Response Act (PL 107-188)
was enacted on June 12, 2002, and amended the SDWA to require water systems to
conduct vulnerability assessments and develop emergency response plans.

2.3.7 The SDWA Amendment of 2011

The 1986 SDWA amendments banned the use of lead pipe, flux, and solder, and set a
limit on the amount of lead that plumbing fixtures and solder could contain (8% and
0.2%, respectively). However, subsequent research showed that plumbing fixtures
containing 8% of lead can contribute significant levels of lead to the drinking water. This
amendment, the Reduction of Lead in Drinking Water Act (PL 111-380), was enacted on
January 4, 2011, and established a lower lead content requirement of 0.25% for
plumbing fixtures and maintained the 0.2% maximum content for solder and flux.

2.4 SDWA Applicability

The SDWA applies to all PWSs. A PWS is defined as a system serving water to an
area with at least 15 service connections (e.g., pipe connecting a building’s plumbing
system to the water system’s distribution system piping) or regularly serving 25 people
daily at least 60 days per year. Some PWSs may be exempt from complying with
certain parts of the SDWA if they meet specific criteria as discussed in Section 3.1 of
this TG.

2.5 SDWA Organization and Requirements

The SDWA is codified in Title 42, Chapter 6A, Subchapter Xll, Parts A-F, Sections 300f
— 300j-26 of the U.S. CFR. The SDWA is organized into six parts as shown in Table 2.
The SDWA contains numerous requirements, which are not covered in this TG. The
focus of this TG is on the requirements that have a direct impact on Army water system
compliance. Table 2 also identifies the chapters of this TG that correspond to the
applicable SDWA Part. As the Table shows, this TG primarily focuses on the
requirements contained in Part B of the SDWA—PWSs—and the associated NPDWR.
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Table 2. SDWA Organization

SDWA Part and Sections Applicable TG Chapters

A — Definitions, Section 300f. N/A

Chapters 3 through 7 — The NPDWR,;

Chapter 8 — Operator certification; and

Chapter 9 — National Secondary Drinking Water
Regulations

B — PWSs, Sections 300g. — 300g-9.

C — Protection of Underground Sources of Drinking Water,

Sections 300N, — 300h-8. Chapter 10 — Source protection requirements

D — Emergency Powers, Sections 300i. — 300i-4. Chapter 11 - WSVA and WSERP requirements

E — General Provisions, 300j. — 300j-18. Chapter 10 — Source protection requirements

F — Additional Requirements to Regulate Safety of Chapter 2 — SDWA Amendments of 1988
Drinking Water, Sections 300j-21 — 300j-26. (Lead Contamination Control Act)

2.6 Drinking Water Standards and Regulations

To enable PWSs to comply with SDWA, the SDWA required the USEPA to determine
what constitutes "safe" drinking water by establishing standards in Federal regulations.
These standards are in the form of Maximum Contaminant Level Goals (MCLGS),
Maximum Contaminant Levels (MCLs), Action Levels (ALs), Maximum Residual
Disinfectant Level Goals (MRDLGs), Maximum Residual Disinfectant Levels (MRDLS),
or TTs for removing the contaminants. These standards are codified in Federal level
regulations. The National Interim Primary Drinking Water Regulations (NIPDWR)
contained the first 23 standards set between 1974 and 1986 and prescribed how PWSs
were to comply with the standards which would ensure compliance with SDWA. The
SDWA Amendments of 1986 eliminated the term "Interim" from the title, and the
regulations became known as the NPDWR and contain all the health-based standards
with which applicable PWS must comply. The NPDWR are reflected in Title 40, CFR,
Part 141. In addition, the 1986 amendments required the USEPA to establish
Secondary Maximum Contaminant Levels (SMCLSs) for those contaminants that affect
the aesthetic quality of drinking water. These SMCLs comprised the National
Secondary Drinking Water Regulations (NSDWR) and are reflected in 40 CFR 143.

2.7 SDWA Implementation

In order to effectively implement SDWA, the USEPA expected state governments and
health authorities to accept most of the responsibility for administering and enforcing the
drinking water regulations. Through a program of “primacy”, each state, or other
designated agent, must adopt its own set of drinking water standards that are at least as

8
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stringent as the Federal standards. There are some states that have more stringent
standards. Currently (as of 2014), all states and the seven U.S. territories governed by
SDWA (the District of Columbia, Puerto Rico, the Virgin Islands, American Samoa,
Guam, the Commonwealth of Northern Mariana Islands, and the Republic of Palau)
have primacy except Wyoming and the District of Columbia (Washington D.C.). In
addition, Indian tribes are authorized under SDWA to retain primacy for their own
drinking water programs, if the USEPA determines that the tribe is capable of
accomplishing the required primacy tasks. Throughout the remainder of this TG,
primacy agencies shall be referred to as "states."”

2.8 SDWA Enforcement

States have the enforcement responsibility to ensure compliance with SDWA. If a state
does not take appropriate action regarding compliance with SDWA, the USEPA can
take enforcement actions against a PWS. The USEPA will first issue a violation notice
to both the violator and the state, and may provide advice and technical assistance on
what steps can be taken to bring the system into compliance. If the state does not act
within 30 days, the USEPA can issue PWS an administrative order, with civil penalties
up to $25,000/day/violation. A total penalty of $5,000 or less can be assessed without
going to a district court.

2.9 SDWA Applicability to Army Installations

Congress waived Federal sovereign immunity to state and local requirements
concerning SDWA. Section 1447 of SDWA states, "Each federal agency having
jurisdiction over any federally owned or maintained public water system...shall be
subject to, and comply with, all federal, State, and local requirements, administrative
authorities, and process and sanctions respecting the provision of safe drinking water...
and to the same extent as any nongovernmental entity.” Therefore, U.S. Army
installations are responsible for complying with all applicable federal, state, and local
drinking water regulations. Typical state and local regulations include operation and
maintenance (O&M) practices, design criteria, permit requirements (e.g., water
withdrawal), and operator certification. In the case of installations located within an area
or state without primacy, the installation must comply with Federal drinking water
regulations. Army regulations (ARs 200-1 and 420-1) require OCONUS installations to
comply with country-specific FGS which contain the Federal drinking water regulations
and host nation regulations if they are more stringent than Federal regulations. Army
regulations pertaining to the provision of drinking water apply to all Army installations.
They are found in AR 200-1 (Environmental Protection and Enhancement), AR 420-1
(Facilities Management) and AR 40-5 (Preventive Medicine). These regulations refer to
guidance and procedures outlined in DA PAM 40-11 (Preventive Medicine), Technical
Bulletin, Medical (TB MED) 575 (Swimming Pools and Bathing Facilities), TB MED 576
(Sanitary Control and Surveillance of Water Supplies at Fixed Installations), Unified
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Facilities Criteria (UFC) 3-230-03 (Water Treatment), UFC 3-230-02 (Operation &
Maintenance: Water Supply Systems), UFC 3-230-01 (Water Storage, Distribution, and
Transmission), and UFC 3-420-01 (Plumbing Systems).
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CHAPTER 3 THE NATIONAL PRIMARY DRINKING WATER REGULATIONS

3.1 Quick References

» The Standardized Monitoring Framework: A Quick Reference Guide, EPA 816-F-
04-010, March 2004.

* National Primary Drinking Water Regulations, EPA 816-F-09-004, May 2009.

 Variances and Exemptions: A Quick Reference Guide, EPA 816-F-04-005,
September 2004.

3.2 NPDWR Applicability

As previously discussed, NPDWR contain all the health-based standards with which
applicable PWS must comply. Just like SDWA, NPDWR apply to PWSs. However, if
certain PWS meet specific exemption criteria, they are not required to comply with
NPDWR and the corresponding Part B of SDWA. The PWS meeting all of the following
criteria are exempt from complying with NPDWR:

» Contains a drinking water system consisting only of distribution and storage
facilities (e.g., provides no treatment, including no re-chlorination or fluoridation,
anywhere in the system).

» Obtains all of its drinking water from a regulated water supplier.
» Does not sell its drinking water.

» Does not provide water to commercial carriers conveying passengers in interstate
commerce.

For example, if an installation receives its potable water from a neighboring town’s
water system that is required to comply with the SDWA and NPDWR, provides no extra
treatment of the water, and does not charge customers for the distributed water, the
installation is exempt from compliance with NPDWR (40 CFR Part 141). However,
other parts of SDWA may apply if the installation’s water system meets the definition of
a PWS. Additionally, some state or local drinking water regulations may still apply, and
Army drinking water regulations do apply.
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3.3 Public Water System Classification

Public water systems are divided into two major categories: community water systems
(CWSs) and noncommunity water systems (NCWSs). A CWS supplies water to year-
round residents. A NCWS is used by travelers or intermittent consumers. All NCWSs
are further divided into two categories: transient, noncommunity (TNC) systems and
nontransient, noncommunity (NTNC) systems. An example of a TNC system is a
recreational or range area water system that has its own drinking water supply. The
NTNC systems include schools or work places with their own drinking water systems;
they provide water for the same people throughout the year, but for less than 24 hours a
day (e.g., an 8-hour work day or a 6-hour school day). An example of an NTNC water
system is one that serves a small Army installation with no housing. The SDWA
regulations apply to these different systems with different intensities, since consumer
exposure to potential contaminants varies among the system types. The TNC systems
only have to comply with those regulations that govern contaminants which may result
in acute health effects (such as microbiologicals and nitrate/nitrite), rather than health
effects associated with long-term exposure (such as chemical carcinogens). The NTNC
systems have to comply with all regulations that apply to CWSs with the exception of
radionuclides. It is important to know the classification of an installation's water
system(s) to assess applicable requirements of SDWA. It is the state’s responsibility to
determine water system classification. For most Army water systems that meet the
definition of a PWS (see Section 2.4), the state has already determined the water
system’s classification. As a rule of thumb, if the installation's water supply qualifies as
a PWS and the installation has housing areas, the water supply is most likely a CWS.
Figure 1 provides a flowchart to aid in understanding the determination of a water
system's classification.
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Does system serve
25 or more people at
least 60 days per
year or does system
have 15 or more
service connections?

NO Not regulated

under the SDWA

Y

Public Water System

Does system
serve year
round
residents?

Community
Water System

Does system
serve the same
people at least 6
months per
year?

Nontransient Transient
noncommunity < noncommunity
water system water system

Figure 1. Water System Classification Flowchart

3.4 Public Water System Size Equals Population Served

Many of the monitoring requirements and the effective dates of standards are
dependent upon the size of the water system. The term "size" refers to the number of
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people served, rather than the production capacity of the water treatment facility.
Populations on Army installations consist of both resident and nonresident personnel
and often fluctuate due to military mission requirements. As with determining
classification of water systems, states also determine the population served for SDWA
compliance purposes and may not revise the population served as frequently as
populations fluctuate at Army installations. Therefore, the actual population at an Army
installation may be significantly different from the state’s determination. If the
population served is unclear, the state should be contacted to determine the applicable
monitoring requirements and effective dates of standards.

3.5 Drinking Water Quality Standards

Compliance with the water quality standards of the SDWA, reflected in the NPDWR
(and NSDWR, if enforced by the state), is determined in one of two ways: application of
a required TT to control or remove regulated contaminants, or maintenance of water
guality meeting all drinking water MCLs and ALs (or SMCLs). The MCL for a regulated
contaminant is an enforceable standard (ALs are defined in Section 4.6, Lead and
Copper Rule.). The USEPA establishes each MCL based upon the contaminant's
MCLG— the level of a contaminant in drinking water at which no known or anticipated
adverse health effects are expected to occur. The MCLGs are not enforceable but are
a more desirable limit. Before establishing an MCL, the USEPA considers the best
available technologies (BATSs) for removing the contaminant, analytical technologies for
monitoring the contaminant, and the cost associated with both. A balance must be
made between the cost to the consumer and the reduction of the risk to consumer
health. This cost-benefit analysis attempts to achieve a risk to human health that is no
greater than one in a million (e.g., the added threat of the contaminant at that level
would cause no more than one extra cancer/adverse health effect per million people,
each drinking two liters of water per day during a 70-year lifetime).

3.6 The Concept of Standardized Monitoring
3.6.1 Purpose

Drinking water must be monitored to ensure that it meets all applicable MCLs. To help
lessen the monitoring burden on water systems, the USEPA created a Standardized
Monitoring Framework to reduce the variability and complexity of drinking water
monitoring requirements for all chemical and radiological contaminants that have
established MCLs. The framework synchronizes the monitoring schedules for
contaminant groups associated with chronic health effects (e.g., volatile organic
chemicals (VOCs), synthetic organic chemicals (SOCs), radionuclides, and inorganics)
with the exception of asbestos. Nitrate and nitrite are not part of the standardized
monitoring framework because they pose acute health effects.
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3.6.2 The Standardized Monitoring Framework

The framework consists of a 9-year (based on a calendar year) compliance cycle which
is comprised of three, 3-year compliance periods. The first 9-year compliance cycle
began on January 1, 1993 and ended on December 31, 2001. The second cycle
covered the period from January 1, 2002 to December 31, 2010. The third cycle, shown
in Figure 2, covers the period from January 1, 2011 to December 31, 2019. The
framework states the flexibility to determine the specific year within a compliance period
that water systems must conduct monitoring activities. States may wish to prioritize
sampling based upon system size, vulnerability, or laboratory capacity. Once a system
is scheduled to sample in the first, second, or third year within a 3-year compliance
period, the system must then sample in the corresponding year of subsequent
compliance periods.

3 Year
3 Year Compliance 3 Year
Compliance Period Compliance
Period Period

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

9 Year Compliance Cycle
Figure 2. The Standardized Monitoring Compliance Calendar

3.6.3 Standardized Monitoring Requirements

Each newly regulated contaminant associated with a chronic health effect has initial
sampling requirements that must be completed by all systems. The initial round of
monitoring is required in the first full 3-year compliance period after the effective date of
a regulation. For example, if a regulation is effective sometime in 2015, then initial
monitoring must occur within the 2017-2019 compliance period.

Systems that complete initial monitoring may be eligible to reduce monitoring frequency
to the routine sampling frequency. All systems must sample at this repeat frequency,
unless they receive a waiver from the state.
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Systems that detect contamination, either during initial or repeat monitoring, must
sample quarterly at each sampling point detecting contamination. The concentration
that constitutes "detection” is defined as the MCL for inorganics, 0.0005 milligrams per
liter (mg/L) for VOCs, or at the Method Detection Limit (MDL) for SOCs. Quarterly
sampling must continue until the state determines that the analytical results are "reliably
and consistently" below the MCL. Ground-water systems must take a minimum of two
consecutive quarterly samples before this decision can be made, and surface water
systems must take four consecutive quarterly samples.

Waivers are available to all systems based upon the results of a state conducted or
approved vulnerability assessment (see Section 3-7). Waivers can either reduce
sampling frequencies (VOCs and inorganics) or eliminate any sampling (SOCs and
asbestos). Waivers based upon vulnerability assessments are good for 3 years for
SOCs, 6 years for VOCs, and 9 years for inorganics. A new vulnerability assessment
must be performed in order to renew a waiver. Minimum criteria for the assessments
are published in each regulation.

The Standardized Monitoring Framework allows for the grandfathering of monitoring
data at the state's discretion. Data collected up to 3 years prior to the beginning of the
3-year compliance period in which initial monitoring is to begin, can be used to satisfy
initial monitoring requirements. Systems grandfathering data would then monitor at the
base/repeat monitoring frequencies unless issued a waiver.

3.7 Vulnerability Assessments (Not Security Related)

Monitoring for organics and inorganics under the Standardized Monitoring Framework is
subject to modifications depending upon a system's vulnerability, or susceptibility, to
contamination. States with primacy that have developed vulnerability assessment
protocols, may allow systems to conduct the vulnerability assessments to apply for a
waiver. Note that these vulnerability assessments are different from the security related
water system vulnerability assessments. Waivers granted based on vulnerability
assessments can eliminate initial monitoring requirements or can significantly reduce
monitoring frequencies after initial monitoring is completed. The goal of the vulnerability
assessment program is to reduce the overall implementation costs of the regulations.
The USEPA deemed it most appropriate to allow the states to identify site-specific
needs to develop their own assessment protocol based upon federal guidelines.
Examples of considerations for a vulnerability assessment include previous analytical
results, proximity of the system to sources of contamination, environmental persistence
of the contaminant, protection of the water source, proximity to commercial or industrial
use, and use profile of the contaminant within the area. If a state chooses not to
develop an assessment protocol, systems cannot receive waivers and must monitor at
the base frequency.
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3.8 Variances and Exemptions

The SDWA permits states to grant a variance or exemption to a PWS from an MCL if
the state finds that doing so will not result in an unreasonable risk to health of the
consumers (see Section 12.2). A variance is issued to a system when source water
conditions prohibit a system from meeting an MCL, despite the application of the most
effective treatment methods available (e.g., one or more BATs must be in place). A
schedule for compliance with incremental progress toward achieving the MCL is issued
at the same time the variance is issued. An exemption is granted to a PWS unable to
comply with an MCL or TT due to economic constraints. An exemption is granted for
1 year with the possibility for extending the reprieve for 2 additional years. Systems
with 500 or less service connections may renew an exemption for one or more 2-year
periods upon demonstration of pursuit of all practicable steps toward compliance. Not
all regulations allow for variances and/or exemptions.

3.9 Approved Testing Methods

All regulated drinking water analyses must be conducted using USEPA approved
analytical methods. Any laboratory analyzing drinking water samples for regulatory
compliance must be a state certified laboratory. Approved methodologies for analyzing
NPDWR contaminants are listed in CFR Part 141. Approved methodologies for
analyzing NSDWR parameters are listed in CFR Part 143.
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CHAPTER 4 THE NPDWR: CONTAMINANTS AND STANDARDS

4.1 Inorganic Contaminants and Standards
4.1.1 Quick Reference

» The Standardized Monitoring Framework: A Quick Reference Guide, EPA 816-F-
04-010, March 2004.

4.1.2 CFR Citations

* 40 CFR 141.11 MCLs for inorganic chemicals.

* 40 CFR 141.23 Inorganic chemical sampling and analytical requirements.

* 40 CFR 141.51 MCLGs for inorganic contaminants.

* 40 CFR 141.62 MCLs for inorganic contaminants.

4.1.3 Water Systems that must Comply
All inorganic standards, with the exception of the fluoride standard, apply to CWSs and
NTNCs water systems. Only CWSs must comply with the fluoride MCL. Nitrate/nitrite
requirements apply to all PWSs, including TNC systems.

4.1.4 Standards
Inorganic contaminant MCLs are found in Table 3. Lead and copper are regulated
under the Lead and Copper Rule, reflected in Title 40, CFR, Part 141, as Subpart I,
"Control of Lead and Copper”. This rule is discussed separately in Section 4.6. Some

states may have more stringent MCLs. For example, California’s MCL for total
Chromium is 0.05 mg/L, and Delaware has established an MCL of 0.1 mg/L for nickel.
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Table 3. Inorganic Contaminants

Contaminant MCLG (mg/L) MCL (mg/L)
Antimony 0.006 0.006
Arsenic 0.010
Asbestos 7 million fibers per liter 7 MEL
(fibers > 10 micrometers) (MFL)
Barium 2 2
Beryllium 0.004 0.004
Cadmium 0.005 0.005
Chromium (total) 0.1 0.1
Cyanide (as free Cyanide) 0.2 0.2
Fluoride 4.0 4.0
Mercury (inorganic) 0.002 0.002
Nickel N/AT N/A
Nitrate
(measured as Nitrogen) 10 10
Nitrite 1 1
(measured as Nitrogen)
Total Nitrate and Nitrite

) 10 10
(measured as Nitrogen)
Selenium 0.05 0.05
Thallium 0.0005 0.002

"The MCL and MCLG for nickel were remanded on 9 February 1995; however,
CWS and NTNC systems must continue to monitor levels of nickel in their drinking water.

4.1.5 Monitoring

Monitoring requirements are presented in Tables 4 — 6. Depending on the type of
source water, the routine monitoring frequency for inorganics (with the exception of
nitrate/nitrite and asbesots) is annually for surface water systems, and every 3 years for
groundwater systems. Drinking water samples for all inorganics (with the possible
exception of asbestos) must be collected at each entry point to the distribution system
(EPTDS). The EPTDS is a sampling location representative of source water after
treatment. There may be multiple EPTDSs for a water system (e.g., multiple wells,
each with hypochlorination at the wellhead and each connected to the distribution
system in different areas). Reduced monitoring programs and waivers are available at

the state's discretion.
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Table 4. All IOC Monitoring Requirements except Asbestos and Nitrate/Nitrite

Increased
Applicable monitorin :
PP . . oring Sampling
Water No Waiver Waiver resulting from :
. Location
Systems detection
(> MCL)
Once every 3
Groundwater years Once every 9 years Quarterly*
CWS & NTNC (1/monitoring (1/compliance cycle) EPTDS
period)
Surface water Once every 9 years
CWS & NTNC Annually (1/compliance cycle) Quarterly”

*Quarterly sampling must be conducted until the state determines the contaminant level is reliably and
consistently below the MCL.
*EPTDS-entry point to the distribution system.

Table 5. Asbestos Monitoring Requirements

: Increased
Applicable monitorin Samplin
Water No Waiver Waiver orng piing
Systems resultl_ng from Location
detection (>MCL)
Distribution system
terl til stat tap served by

Once every 9 years Quar erly until state asbestos-cement
CWS and (L/compliance No samplin determines the reliably pipe*
NTNC P pling and consistently below

cycle) the MCL

' EPTDS**

*A distribution system tap sample is required for water systems determined by the state to be vulnerable
to asbestos contamination within the distribution system, from a combination of asbestos-cement pipe
and source water corrosivity.

*An EPTDS sample is required for water systems determined by the State to be vulnerable to asbestos
contamination in the source water.
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Table 6. Nitrate Monitoring Requirements

: Increased
Applicable . o . . . .
Water Rout_lne_ monitoring resultlng Conflr_mat|on Samp_llng
Svstems monitoring from detection sampling Location
y (= % MCL)
At least four consecutive

Groundwater quarters until State
CWS and NTNC determines reliably and

Annually, consistently

collected during | <MCL

the calendar At least fourlconsecutive Required for
Surface water quarter that quarters until State sample result > EPTDS
CWS and NTNC | vielded the deter_mmes reliably and | mcL

previous highest | consistently

results <% MCL
All TNC Continue annually

At State

discretion if no

previous result At least four

=% MCL consecutive quarters Required for
All PWS - CWS, until State determines sample result = EPTDS

NTNC, and TNC

Annually if any
previous result
2% MCL

reliably and consistently
<MCL

MCL

4.1.6 Compliance Determination

For systems required to monitor more frequently than annually, a system is out of
compliance with the MCL if the running annual average (RAA) exceeds the MCL. For
systems monitoring annually or less frequently, a system is out of compliance if any
sample exceeds the MCL. For nitrate and nitrite a system is out of compliance if the
average of the initial and confirmation samples exceeds the MCL.

4.1.7 BATs

Appendix C contains a list of the BATs for removal of regulated inorganics.
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4.2 Volatile and Synthetic Organic Chemicals and Standards
4.2.1 Quick Reference

» The Standardized Monitoring Framework: A Quick Reference Guide, EPA 816-F-
04-010, March 2004.

4.2.2 CFR Citations

* 40 CFR 141.24 Organic chemicals, sampling and analytical requirements.
* 40 CFR 141.50 MCLGs for organic contaminants.

* 40 CFR 141.61 MCLs for organic contaminants.

4.2.3 Water systems that must comply

The VOC and SOC standards apply to CWSs and NTNC water systems with the
exception of acrylamide and epichlorohydrin which apply to any PWS that uses
treatment chemicals which may contain these contaminants as impurities.

4.2.4 Standards

The VOCs are hydrocarbon compounds associated with fuels, solvents, hydraulic fluids,
paint thinners, and dry-cleaning agents. As a group, VOCs are generally low weight
molecular compounds that easily evaporate. Currently, there are 21 VOCs regulated
under the NPDWR. SOCs are hydrocarbon compounds associated with pesticides and
Polychlorinated Biphenyls (PCBs). As a group, SOCs are man-made molecular
compounds that do not easily evaporate. Currently there are 33 SOCs regulated under
the NPDWR. The VOCs and SOCs regulated under the NPDWR are referred to
organic contaminants. Table 7 contains a list of the regulated organic contaminants and
their MCLs.

The standard for the organic contaminants acrylamide and epichlorohydrinisa TT in
lieu of an MCL. The TT was established because at the time these standards were
developed there were no standardized analytical methods available to test for these
contaminants. Additionally, the primary sources of these contaminants in drinking water
are impurities in water treatment chemicals (principally coagulant chemicals). The TT
limits the allowable levels of these contaminants in chemicals used during water
treatment, storage, and distribution. These levels are:

» Acrylamide: 0.05 % acrylamide in polyacrylamide dosed at 1 mg/L.
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 Epichlorohydrin: 0.01 % residual epichlorohydrin concentration dosed at 20 ppm.

Any PWS using chemicals containing these impurities must, on an annual basis, certify
in writing to the State that these contaminants do not exceed the allowable levels.
Certification can be accomplished using third party or manufacturer’s certification.

4.2.5 Monitoring

All organic contaminants listed in Table 7 are monitored in accordance with the
standardized monitoring framework (see Section 3-6). One sample must be collected at
each entry point to the distribution system. Monitoring requirements for VOCs are
dependent upon the type of source water and detection of a contaminant. Monitoring
requirements for SOCs are dependent upon the size of a water system and detection of
a contaminant. Monitoring requirements are presented in Tables 8 and 9.

Table 7. Organic Contaminant MCLGS and MCLS

Contaminant MCLG (mg/L) MCL (mg/L)
Vinyl chloride 0 0.002
Benzene 0 0.005
Carbon tetrachloride 0 0.005
% | 1,2-Dichloroethane 0 0.005
8 Trichloroethylene (TCE) 0 0.005
> | Para-Dichlorobenzene 0.075 0.075
% 1,1-Dichloroethylene 0.007 0.007
S 1,1,1-Trichloroethane 0.20 0.2
E Cis-1,2-Dichloroethylene 0.07 0.07
IS 1,2-Dichloropropane 0 0.005
& | Ethylbenzene 0.7 0.7
g Monochlorobenzene 0.1 0.1
'% o-Dichlorobenzene 0.6 0.6
o | Styrene 0.1 0.1
O | Tetrachloroethylene (PCE) 0 0.005
% Toluene 1 1
%’ Trans-1,2-Dichloroethylene 0.1 0.1
> | Xylenes (total) 10 10
Dichloromethane 0 0.005
1,2,4-Trichlorobenzene 0.07 0.07
1,1,2-Trichloroethane 0.003 0.005
% w Acrylamide 0 TT*
< Alachlor 0 0.002
o g ’g Aldicarb** 0.001 0.003**
Q % O| Aldicarb sulfoxide** 0.001 0.004**
Qe 9 Aldicarb sulfone** 0.001 0.002**
E G |Atrazine 0.003 0.003
0] Carbofuran 0.04 0.04
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Contaminant MCLG (mg/L) MCL (mg/L)
Chlordane 0 0.002
Dibromochloropropane 0 0.0002
2,4-D 0.07 0.07
Epichlorohydrin 0 TT*
Ethylene dibromide 0 0.00005
Heptachlor 0 0.0004
Heptachlor epoxide 0 0.0002
Lindane 0.0002 0.0002
Methoxychlor 0.04 0.04
Polychlorinated biphenyls 0 0.0005
Pentachlorophenol 0 0.001
Toxaphene 0 0.003
1 245-TP 0.05 0.05
€ | Benzo[a]pyrene 0 0.0002
S | Dalapon 0.2 0.2
3 Di(2-ethylhexyl)adipate 0.4 0.4
O | Di(2-ethylhexyl)phthalate 0 0.006
¢ | Dinoseb 0.007 0.007
Diguat 0.02 0.02
Endothall 0.1 0.1
Endrin 0.002 0.002
Glyphosate 0.7 0.7
Hexachlorobenzene 0 0.001
Hexachlorocyclopentadiene 0.05 0.05
Oxamyl (Vydate) 0.2 0.2
Picloram 0.5 0.5
Simazine 0.004 0.004
2,3,7,8-TCDD (Dioxin) 0 3x107°

*TT - Treatment technique.

*MCLs for aldicarb, aldicarb sulfoxide, and aldicarb sulfone are not effective. Monitoring is not required.

24



USAPHC TG 179, Complying with the Safe Drinking Water Act

April 2015

Table 8. VOC Monitoring Requirements

Increased monitoring

After State

every 3 years

< MCL

Applicable : ) .
PP . , resulting from determines VOC Sampling
Water No Waiver Waliver . : ; :
Svstems detection level is reliably and | Location
y (> 0.0005 mg/L) * consistently < MCL

Annually. At least two consecutive

After 3 years of .
Groundwater o Once every 6 | quarters until State

no detections; . ;
CWS & years determines reliably and .

systems may : Annually*
NTNC consistently

reduce to once EPTDS

<MCL
every 3 years Systems may apply for
None if State | At least four consecutive | waiver after 3 years with
Surface : )
conducts guarters until State no detections

water - . :
CWS & Annually vulnerability deter_mmes reliably and
NTNC assessment consistently

* [f any sample > MCL then a minimum of four consecutive quarterly samples are required, regardless of type of source water.
** Systems must continue annual monitoring frequency unless State grants a waiver.
*»**EPTDS -- entry point to the distribution system.

Table 9. SOC Monitoring Requirements

Increased After State
_ o termin
Applicable monitoring dete €s .
. . . SOC level is | Sampling
Water No Waiver Waiver | resulting from . .
. reliably and Location
Systems detection :
(> MDL) * ** consistently <
MCL

CWS & NTNC Once every 3 At least two

X years consecutive
Senving (2/compliance quarters for

kkk
< 3,300 pop. period) None groundwater Annually
' systems, or
ooy | e,y | fourconsecune | Seme ey | €9TOS
P q quarters for pply
CWS & NTNC | year every 3 by the f after 3 years
serving years State surface water with no
> 3,300 po (twice/ systems until State detections
, pop. comoliance determines reliably
ericf)d) and consistently
P <MCL

* MDL - Method detection limit.
** |f any sample > MCL then a minimum of four consecutive quarterly samples are required, regardless of
type of source water.
*** Systems must continue annual monitoring frequency unless State grants a waiver.
*»***EPTDS - entry point to the distribution system
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4.2.6 Compliance Determination

Compliance with an MCL, for systems that monitor more than once per year, is
determined by a RAA at each sampling point. If the RAA exceeds an MCL, then the
system is out of compliance. For systems that sample on an annual or less frequent
basis (e.g., once per compliance period), compliance with the MCL is also determined
by a RAA. When a sample results exceeds an MCL, the system is triggered into
quarterly sampling and must complete at least four consecutive quarters to determine
the RAA. If the RAA exceeds an MCL, then the system is out of compliance. If any
sample result will cause the RAA to exceed the MCL (e.g., the sample result is four
times the MCL), the system is immediately out of compliance.

4.2.7 BATs
BATSs for treatment and removal of regulated organics are contained in Appendix C.
4.3 Radiological Contaminants and Standards
4.3.1 Quick Reference
» Radionuclides Rule: A Quick Reference Guide, EPA 816-F-01-003, June 2001
4.3.2 CFR Citations

* 40 CFR 141.26 Monitoring frequency and compliance requirements for
radionuclides in community water system.

* 40 CFR 141.55 MCLGs for radionuclides.

* 40 CFR 141.66 MCLs for radionuclides.

4.3.3 Water Systems that Must Comply
The NPDWR radiological MCLs apply to CWSs.

4.3.4 Standards
There are some elements, natural or man-made, that are unstable and emit particles of
high energy, referred to as radiation. Radiation can be harmful to people by preventing
cells from functioning properly and damaging deoxyribonucleic acid (DNA). There are
three basic kinds of high energy radiation: alpha, beta, and gamma (included in a

broader group called photons). The USEPA developed MCLs for four groupings of
radionuclides:
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* One MCL is a limitation on two kinds of radium: radium-226 (Ra-226), which emits
alpha radiation, and Ra-228, which emits beta radiation.

* Another MCL limits radiation from a group of 179 man-made beta and photon
emitters. Only systems determined by the State to be vulnerable to contamination from
this group of radionluclides must monitor for them.

» The third MCL is for “gross alpha” which includes all alpha emitters except uranium
and radon.

» The fourth MCL is for uranium-234 (U-234), U-235, and U-238, which mostly emit
alpha radiation.

Table 10 contains the MCLs for these radiological contaminants.

Table 10. Radiological Contaminants

Radionuclide MCLG (mg/L) | MCL
Radium-226 and Radium-228 0 5 pCi/L*
Beta/photon emitters 0 4 mrem/year**
Gross alpha particle 0 15 pCi/L
Uranium 0 30 ug/L***

*pCilL - picocuries per liter.
* mrem/year - millirem (a dose of energy) per year.
*** ug/L - micrograms per liter.

4.3.5 Monitoring

Monitoring frequencies for the radiological contaminants depend on initial monitoring
results conducted previously. Table 11 shows the monitoring requirements for Ra-226,
Ra-228; gross alpha patrticles, and uranium. Monitoring frequencies are based on the
previous monitoring results. Applicable water systems completed the initial round of
monitoring for these contaminants by 31 December 2007. Table 12 shows the
monitoring requirements for beta/photon emitters. Only those CWSs determined by the
state as vulnerable to beta particle and photon radioactivity or have source water
contaminated by effluents from nuclear facilities must monitor those.
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Table 11. RA-226, RA-228, Gross Alpha, and Uranium Monitoring Requirements

Applicable .
. o . Sampling
Water Routine Monitoring Requirements .
Location
Systems
Previous Previous Previous
results .
results > detection results Previous results
< detection L > 15 MCL, > MCL
limi limit but < %2
imit MCL but < MCL EPTDS
All CWS
Quarterly
Once every Once every Once every ggglsl;oclfjrtive
9 years 6 years 3 years
quarters are
<MCL
*EPTDS - entry point to the distribution system
Table 12. Beta/Photon Emitter Monitoring Requirements
_ Increased
Applicable monitorin Samplin
Water Routine Reduced oring piing
Systems resulting from Location
MCL exceedance
CWS Quarterly for beta If beta emitters < 50
determined to emitters PCI/L then conduct Monthly until an
be vulnerable Annually for tritium | routine monitoring avera 2; of 3
and strontium-90 once every 3 years ge EPTDS
Quarterly for beta _ consecutive months <
. ) If beta emitters <15 | MCL; then
CWS with emitters and : .
. o pCi/L then conduct return to routine
contaminated iodine-131 . o o
- routine monitoring monitoring
source water Annually for tirium
) every 3 years
and strontium-90

*EPTDS = entry point to the distribution system

4.3.6 Compliance Determination

Compliance with the Ra-226, Ra-228, gross alpha, and uranium MCLs is determined on
an RAA basis. For systems monitoring quarterly, if the RAA is greater than an MCL
then the system is out of compliance. For systems that sample on an annual or less
frequent basis (e.g., once per compliance period), compliance with the MCL is also
determined by a RAA. When a sample result exceeds an MCL, the system is triggered
into quarterly sampling and must complete at least four consecutive quarters to
determine the RAA. If the RAA exceeds an MCL, then the system is out of compliance.
If any sample result will cause the RAA to exceed the MCL (e.g., the sample result is
four times the MCL), the system is immediately out of compliance.
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Systems determined to be vulnerable to beta/photon radioactivity with results > 50 pCi/L
must have the water samples further analyzed for individual radionuclide concentrations
that contribute beta/photon emitters. Similarly, for systems with contaminated source
water with results > 15 pCi/L must analyze for individual radionuclides. Compliance with
the beta/photon emitters MCL is then determined by comparing the individual
radionuclide concentrations to the concentration that results in a 4 mrem exposure for
that particular radionuclide. The comparison results in a fraction. If there are multiple
radionuclides present, the fractions are added together. If the result is greater than 1,
then the system is out of compliance.

4.3.7 BATs
Appendix C lists the BATS for removal of radiological contaminants.
4.4 Microbiological Contaminants and Standards
Microbiological contaminants are regulated under several rules:

* Total Coliform Rule (TCR).

» Revised Total Coliform Rule (RTCR).

» Surface Water Treatment Rule (SWTR).

* Interim Enhanced Surface Water Treatment Rule (IESWTR).

* Long Term 1 Enhanced Surface Water Treatment Rule (LTLESWTR).

* Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).

* Filter Backwash Recycle Rule (FBRR).

» Groundwater Rule (GWR).
Because these rules regulate the acute health threat posed by pathogenic
microorganisms, they apply to all PWS. However, compliance with these rules are
dependent upon the type of source waters used and/or the type of treatment provided

by a PWS. Table 13 shows the water systems that must comply with the
microbiological contaminant rules.
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Table 13. Applicability of Microbiological Contaminant Rules

Rule Water Systems that Must Comply

TCR & RTCR | All PWSs

SWTR PWSs using surface water or groundwater under the direct influence of surface water
(GWUDI) as determined by the state

IESWTR PWSs using surface water or GWUDI and serving = 10,000 population

LTIESWTR PWSs using surface water or GWUDI and serving < 10,000 population

LT2ESWTR PWSs using surface water or GWUDI
PWSs using surface water or GWUDI and provide conventional or direct filtration and

FBRR recycles spent filter backwash water, thickener supernatant, or liquids from dewatering
processes.

GWR PWSs using groundwater

4.4.1 TCR/RTCR

4.4.1.1 Quick References

 Total Coliform Rule: A Quick Reference Guide, EPA 816-F-01-035, March 2010.

» Revised Total Coliform Rule: A Quick Reference Guide, EPA 815-B-13-001,
September 2013.

4.4.1.2 CFR Citations

* 40 CFR 141.21 Coliform sampling.

* 40 CFR 141.52 MCLGs for microbiological contaminants.

* 40 CFR 141.63 MCLs for microbiological contaminants.

4.4.1.3 Applicability

The TCR seeks to reduce the health risk posed by microbial pathogens by regulating
total coliform bacteria (including fecal coliform and E. coli). These bacterial groups are
potential indicators of pathogenic microorganisms. The TCR applies to all PWSs,
including TNCs. The NCWSs are eligible for reduced frequency monitoring. In
February 2013, the USEPA made revisions to the TCR to increase public health
protection through the reduction of potential pathways of entry for fecal contamination
into distribution systems. These revisions are referred to as the Revisions to the TCR
(RTCR). All PWSs must comply with the RTCR no later than April 1, 2016.
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4.41.4 Standard

Under the TCR, the MCLG for total coliform bacteria (including fecal coliform and

E. coli) is zero. The MCL is based upon the presence/absence of total coliforms — no
more than 5 percent positive samples per month for systems analyzing at least 40
samples per month, and no more than one positive sample per month for systems
analyzing less than 40 samples. In addition, the MCL is violated whenever both a
routine and a repeat sample are total coliform positive and at least one is also fecal
coliform or E. coli positive.

The RTCR replaces the MCL for total coliforms with a TT requirement. The criteria for
determining total coliforms compliance remains the same (e.g., no more than 5 percent
positive samples per month). However, instead of an MCL violation the PWS is
triggered into conducting an assessment to identify the cause of the contamination. The
RTCR also established an MCL for E. coli. The MCL is based on routine or repeat
monitoring E. coli positive (EC+) results in combination with routine or repeat monitoring
total coliform positives, EC+, or the absence of repeat sampling results.

4.4.1.5 Monitoring

Each PWS must have a state-approved written monitoring schedule and plan, denoting
the routine and repeat sampling sites. These sites should be well marked on a recent
copy of the system'’s distribution system map. Monitoring locations should be
representative of all areas of the system. Installations may choose to use the same
fixed points for routine monitoring each month or may choose to rotate them in groups
to ensure the most thorough surveillance of the entire distribution system. The state
may review and revise the plan.

All CWSs must monitor for total coliforms monthly. The number of samples to be
collected is based upon the number of people served by the system. Table 14 lists the
minimum required samples for various populations. All NTNCs and TNCs using
protected ground water and serving 1,000 people or less must monitor once each
calendar quarter, the system provides water to the public. All NTNCs and TNCs using
protected ground water and serving more than 1,000 people during any month, or using
surface water or ground water under the influence of surface water must monitor at the
same frequency as a like-sized CWS.
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Table 14. Required Number of Total Coliform Samples

Population #Samples [Population #Samples [Population # Samples
25-1000* 1+ 21,501 - 25,000 25 450,001 - 600K+ 210
1001 - 2500 2 25,001 - 33,000 30 600,001 - 780k 240
2501 - 3300 3 33,001 - 41,000 40 780,001 - 970k 270
3301 - 4100 4 41,001 - 50,000 50 970,001 - 1230k 300
4101 - 4900 5 50,001 - 59,000 60 1,230,001 - 1520k 330
4901 - 5800 6 59,001 - 70,000 70 1,520,001 - 1850k 360
5801 - 6700 7 70,001 - 83,000 80 1,850,001 - 2270k 390
6701 - 7600 8 83,001 - 96,000 90 2,270,001 - 3020k 420
7601 - 8500 9 96,001 - 130,000 100 [3,020,001 - 3960k 450
8501 - 12,900 10 130,001 - 220,000 120 > 3,960,000 480
12,901 - 17,200 15 220,001 - 320,000 150

17,201 - 21,500 20 320,001 - 450,000 180

* Includes PWSs which have >15 service connections but serve <25 people.

+ State may reduce to quarterly if system is served by protected ground water and is free of sanitary
defects.

k =,000

Systems collecting multiple samples per month must collect them at regular intervals
throughout the month. Systems serving less than 4,900 people, using protected ground
water and collecting from different sites may collect all samples on a single day.

Repeat samples must be collected whenever a routine sample tests total coliform
positive. The samples must be collected within 24 hours of notification of a positive
result. Repeat samples must be taken from the same tap where the positive total
coliform sample was collected, and from an upstream and downstream location, each
within five (5) service connections of the original tap. The state may waive or vary
either the downstream or upstream sampling requirement if conditions within the
distribution system do not allow for these samples to be taken (e.g., the original tap is
located on a dead end). If one or more of the repeat samples is total coliform positive,
then an additional set of repeat samples must be collected in the manner specified
above. Monitoring personnel must repeat the process until no samples are total
coliform positive. If total coliforms continue to be detected, however, the state may
waive the repeat sampling requirements. The state may waive or vary any of the
specific repeat sampling requirements based upon site specific conditions of the
system.

All total coliform positive (TC+) samples, both original and repeat, must be further
analyzed for fecal coliforms or E. coli. If any TC+ sample is also fecal positive
(FC+)/ECH+, the state must be notified by the end of the next business day. The RTCR
will no longer allow analysis for fecal coliforms because research showed that fecal
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coliforms are not a good indicator group of actual fecal contamination. Only E. coli
analysis will be allowed.

4.4.1.6 Compliance Determination

Under the TCR there are two different MCL violations—nonacute and acute MCL
violations. A PWS collecting fewer than 40 samples per month is out of compliance with
the nonacute MCL when there is more than one routine or repeat sample per month that
is TC+. A PWS collecting at least 40 samples per month is out of compliance with the
nonacute MCL when there are more than 5 percent routine or repeat samples that are
TC+. All PWS are out of compliance with the acute MCL when there is an FC+/EC+
repeat sample or an FC+/EC+ original sample followed by a TC+ repeat sample. Both
MCL violations must be reported to the state no later than the end of the next business
day after the system learns of the violation. For a nonacute MCL violation, the public
must be notified within 30 days after the system learns of the violation. For an acute
MCL violation, the public must be notified within 24 hours after the system learns of the
violation.

Under the RTCR, PWSs must comply with a TT and an MCL. The criteria for
compliance with the TT are the same requirements for a nonacute MCL violation under
the TCR — PWSs collecting fewer than 40 samples per month must not have more than
one routine or repeat sample per month that is TC+; PWSs collecting at least 40
samples per month must not have more than 5 percent routine or repeat samples that
are TC+. Additionally, a PWS must take every required repeat sample after any single
TC+ sample. If any of these criteria are not met, then a PWS is out of compliance with
the TT and is required to conduct an evaluation to identify the cause(s), termed a Level
1 assessment. The RTCR also established an E. coli MCL. A violation of the E. coli
MCL occurs when there is any combination of an EC+ sample result with a
routine/repeat total coliform or EC+ sample result as shown in Table 15. For an E. coli
MCL violation a PWS is required to conduct a comprehensive evaluation to identify the
cause(s), termed a Level 2 assessment, in addition to providing public notification as
required with any MCL violation. A PWS must also conduct a Level 2 assessment if the
PWS is required to conduct a Level 1 assessment within a 12-month period.
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Table 15. E. coli MCL Violations

Routine Monitoring Sample Result | Repeat Monitoring Sample Result
EC+ TC+

EC+ Any missing sample

EC+ EC+

TC+ EC+

TC+ TC+ (but no EC analysis)

*EC+ - E. coli positive
*TC+ - Total Coliform positive

The Level 1 and Level 2 assessments are evaluations of a water system intended to
identify and fix issues that could provide a pathway of entry for microbial contamination
into the distribution system or indicate a failure of a barrier (e.g., treatment) that is
already in place. A Level 1 assessment consists of a basic examination of the source
water, treatment, distribution system and relevant operational practices. A Level 1
assessment is intended as a self-assessment conducted by the PWS in most cases. A
Level 2 assessment is a more detailed examination of the water system, its operational
practices and its monitoring program and results. The Level 2 assessment covers the
same elements covered in a Level 1 assessment (source water, treatment, distribution,
and operation practices), but in greater detail because the incidents that trigger a Level
2 assessment (e.g., E. coli MCL exceedance) are of a more acute nature and are more
likely to result in a direct public health impact. Level 2 assessments must be conducted
by a party approved by the state. Reference 12 contains more detailed information on
conducting Level 1 and 2 assessments.

4.4.1.7 Invalidation of Samples

Under certain conditions, the state may invalidate coliform samples so they do not count
in compliance calculations. These conditions include the following:

* The laboratory establishes that improper sample analysis caused the total coliform
positive result.

» The state, on the basis of evaluating the repeat samples, determines the total
coliform positive sample resulted from a domestic or other nondistribution system
plumbing problem (e.g., a problem restricted to the original positive tap/sample).

» The state has substantial grounds to believe that the total coliform positive result is
due to a circumstance or condition which does not reflect water quality in the distribution
system. In this case, the system still collects the required repeat samples and uses
them in determining compliance with the MCL for total coliforms.
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4.4.1.8 Analytical Methods

The DA PAM 40-11 requires PM (EH) to verify that a PWS provides a compliance
monitoring program according to the NPDWR. The PM (EH) personnel can assist a
PWS by performing any compliance monitoring or by providing oversight to another
laboratory conducting compliance monitoring. The PM (EH) personnel could perform
the required bacteriological monitoring of the water system or provide oversight to any
other entity actually performing the compliance monitoring in accordance with the TCR
or RTCR. If the PM (EH) personnel perform the compliance monitoring for the
TCR/RTCR, the samples may be analyzed onsite provided the onsite laboratory is
state-certified to perform bacteriological analysis. There are several acceptable
methods for total conform, fecal coliform, and E. coli analysis for compliance with the
TCR and RTCR. More information on each method can be found in 40 CFR 141.21 and
the Standard Methods for the Examination of Water and Wastewater.

 Total coliforms: membrane filter; multiple tube fermentation; presence-absence;
Minimal Medium ONPG (MMO) - 4-methyl-umbelliferyl-t3-d-glucuronide (MUG), such as
Colilert® and Colisure®.

 Fecal coliforms: EC medium. Fecal coliform analysis is not allowed for
compliance monitoring under the RTCR.

* E. coli: EC medium + MUG,; nutrient agar + MUG; MMO-MUG, such as Colilert
and Colisure.

4419 BATs

The USEPA lists the following as good management practices and techniques to
maximize compliance with the TCR and RTCR in 40 CFR 141.63. Often, states require
that these practices be performed to safeguard consumer health.

* Protection of wells from contamination from fecal contamination by appropriate
placement and construction.

» Maintenance of a disinfectant residual throughout the distribution system.

» Proper maintenance of the distribution system including appropriate pipe
replacement and repair procedures, main flushing programs, proper operation and
maintenance of storage tanks and reservoirs, cross-connection control, and continual
maintenance of positive water pressure in all parts of the distribution system.
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* Filtration and/or disinfection of surface water as noted in 40 CFR 141, subparts H,
P, T, and W, or disinfection of groundwater as described in 40 CFR 141, subpart S,
using strong oxidants such as chlorine, chlorine dioxide, or ozone.

* The development and implementation of an USEPA-approved state Wellhead
protection (WHP) program under Section 1428 of the SDWA.

4.4.1.10 Sanitary Surveys

Those CWSs and NCWSs which do not collect 5 or more samples per month must have
a sanitary survey performed every 5 years. An NCWS using only protected and
disinfected ground water, as defined by the state, can perform the repeat surveys every
10 years. These sanitary surveys must be performed by the state or another official
approved by the state.

4.4.2 SWTR
4.4.2.1 Quick References

» Comprehensive Surface Water Treatment Rules Quick Reference Guide:
Unfiltered Systems, EPA 816-F-04-001, August 2004.

» Comprehensive Surface Water Treatment Rules Quick Reference Guide: Systems
Using Conventional or Direct Filtration, EPA 816-F-10-074, August 2010.

4.4.2.2 CFR Citations
* 40 CFR 141.70 — 141.75.
4.4.2.3 Applicability

The SWTR applies to all PWSs that use a surface water source or GWUDI. The state
has the responsibility to determine whether or not ground-water systems are under the
direct influence of a surface water and provide proper notification. States may require
systems to conduct studies to provide information to make this determination. Systems
using a source classified as a GWUDI must begin monitoring as required by the SWTR
within 6 months of the notification and must be in compliance (filtering or nonfiltering)
within 18 months of notification. Compliance with the rule can become complex and the
text here includes only the major requirements. Appendix B lists several documents
which explain in more detail the requirements of the SWTR. The USEPA's manual,
Guidance Manual for Compliance with the Filtration and Disinfection Requirements for
Public Water Systems Using Surface Water Sources, March 1991, details the exact
regulatory requirements (reference 14).
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4.42.4 Standard

The SWTR was the first microbiological contaminant rule specifically applicable to
PWSs using surface water or GWUDI. It was promulgated on June 29, 1989. It
regulated several waterborne pathogens which may be found in surface waters —
Giardia lamblia, Legionella, and enteric viruses. The rule also regulates heterotrophic
bacteria, a range of bacteria that are naturally present in the environment. An MCLG of
zero has been established for Giardia, Legionella, and viruses. The USEPA
recommends levels of heterotrophic bacteria as close to zero as possible, but there is
no formal MCLG. Since monitoring for some of these microorganisms (Giardia,
Legionella, and viruses) is difficult and expensive, the rule regulates turbidity (which can
interfere with disinfection, therefore reducing microbial control) and establishes TT to
ensure adequate removal or inactivation of these organisms. The USEPA also
recommends a turbidity as close to zero as possible, but did not establish an MCLG.
Turbidity requirements vary depending upon the type of filtration process used. The TT
requirements consist of installation and operation of filtration and/or disinfection
treatment that provides 99.9 percent (3-log) removal and/or inactivation of Giardia
lamblia and at least 99.99 percent (4-log) removal and/or inactivation of viruses.
Treatment for these microbes provides significant protection from Legionella and
heterotrophic bacteria, since they are less resilient organisms.

4.4.2.5 General System Requirements

Under the SWTR the USEPA established TTs rather than establish MCLs for
contaminants. The SWTR also incorporated the “CT” concept — a measure of the
effectiveness of disinfection treatment — used to determine compliance with the TT
requirements (3-log removal and/or inactivation of Giardia lamblia and 4-log removal
and/or inactivation of viruses). It is imperative, then, in order to protect consumer health
that all regulated systems are well operated to meet the TT requirements. In order to
ensure that systems are operated to the best of their ability to meet such strict treatment
requirements, the SWTR requires that all regulated systems (surface water and
GWUDI) are operated by a person properly certified by the state.

4.4.2.6 Nonfiltering System Requirements

Surface water and GWUDI systems that do not provide filtration of the drinking water
must meet several criteria, both for source water and treated water, in order to continue
to avoid filtration. This criteria is termed filtration avoidance criteria. If the requirements
are not met, filtration must be installed within 18 months of failure to meet the
requirements. The filtration avoidance criteria are listed in Table 16. Nonfiltering
systems are required to meet the TT log-removal requirements through disinfection
application alone (e.g., 3-log Giardia lamblia inactivation and 4-log virus inactivation).
Table 17 contains the disinfectant residual monitoring requirements.
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Table 16. Filtration Avoidance Criteria for Nonfiltering Systems
Requirement Frequency

Monitor fecal coliform or total coliform density
in representative samples of source water prior
to the first point of disinfectant application: 1 to 5 samples per week
Fecal coliform < 20/100 mL depending on system
Microbial | OR size and every day the
Source Water Quality turbidity of the source
Quality - Total coliform < 100/100 mL water exceeds 1
Conditions nephelometnc turbidity
Sample results must meet this criteria in 90% units (NTU).
of samples taken over the past 6 months.
Turbidity ;pSplli\lC';gog:]nor to first point of disinfectant At least every 4 hours
Daily measurements
Systems Cqmply with Giardia Igmbli_a and virus TTs_, before or at first
must: daily (3-log and 4-log inactivation, respectively) | customer:
‘ in 11 of 12 previous months Temp; pH; disinfectant
residual
Systems
must -TCR/RTCR in 11 of 12 previous months (per TCR)
Site specific comply -Stage 1 & 2 Disinfection Byproduct Rules requirements
criteria with:
-EPTDS disinfectant residual at least 0.2 mg/L
-Detectable disinfectant residual in the distribution system
Systems | -Redundant disinfection capability or automatic shut-down when residual
must < 0.2 mg/L
have: -Watershed control program
-Annual on-site inspection by state or state-certified party
-Not been identified as a source of a waterborne disease outbreak

Table 17. Nonfiltering Systems Disinfection Monitoring Requirements

Location Requirement Frequency
Continuous, but state may allow
EPTDS Disinfectant residual cannot be < 0.2 systems serving < 3,300 to sample

mg/L for more than 4 hours.

from 1 to 4 times per day
depending on population served.

Throughout distribution
system — same locations
as total coliform sample
locations

Disinfectant residual must be
detectable in at least 95% of monthly
samples. An Heterotrophic Plate
Count (HPC) of 500/mL is considered
a detectable residual

Same time as total coliform
samples.
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4.4.2.7 Filtering System Requirements

Surface water and GWUDI systems that provide filtration must meet specific
performance requirements to ensure that required log-removals are being achieved.
Filtering systems will achieve a portion of the total log-removal/inactivation through the
treatment process (coagulation and sedimentation, if applicable, and filtration). The
remainder of the requirements must be met through the log-inactivation by disinfection.
There are several types of filtration technologies available for use and each is assumed
by the USEPA to have different log-removal capabilities when well operated. The exact
log-removal capability and resulting log-inactivation required by disinfection are to be
determined by the state for filtering systems using recommended USEPA guidance (see
Table 18) or detailed proof of removal capabilities from the system. Table 18 lists the
expected log-removal and the resulting recommended log-inactivation required through
disinfection. The SWTR also established filtered water turbidity requirements for
combined filter effluent (CFE) as shown in Table 19. The subsequent IESWTR and
LTIESWTR (discussed in Section 4.4.3) further strengthened the filtered water turbidity
limits which are also shown in Table 19. Applicable PWSs must comply with the
IESWTR and LT1IESWTR turbidity limits. The disinfectant residual monitoring
requirements for filtering systems are the same as for nonfiltering systems (Table 17).

Table 18. Filtration Technology Log-Removal Capabilities and Disinfection Log-
Inactivation Requirements

Recommended Log-
Expected Log- o 9 Total Log-
o o Inactivation by P
Filtration Removal by Filtration p . Removal/lnactivation
Disinfection
Technology — —
Giardia . L . . Giardia .
X Viruses | Giardia lamblia | Viruses X Viruses
lamblia lamblia
Conventional* 3.0 4.0
2.5 2.0 0.5 2.0 (2.5+05) | (2.0+2.0)
Direct** 2.0 1.0 1.0 3.0 3.0 4.0
Slow sand 2.0 2.0 1.0 2.0 3.0 4.0
Diatomaceous | , 1.0 1.0 3.0 3.0 40
Earth

* Conventional treatment consists of coagulation, flocculation, sedimentation, and filtration.

** Direct treatment consists of coagulation (and possibly flocculation), and filtration, excluding
sedimentation.
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Table 19. Filtering Systems Turbidity Monitoring Requirements

Turbidity . IESWTR/LTIESWTR
Requirement Frequency STWR Limit Limit (Current)

At least every 4 hours.

th .
CFE 95" percentile State may reduce to 1 per <0.5NTU <0.3 NTU
value day (1/day) for systems
serving < 500 population.
At least every 4 hours.
CFE maximum value | Stat€ mayreduce to 1 per | oy, 1 NTU

day for systems serving <
500 population.

4.4.2.8 Disinfection Requirements

For nonfiltering and filtering systems, the adequacy of disinfection provided is
determined by achievement of the required cycle threshold (CT) for given site and water
guality conditions. The CT is defined as the residual concentration of the disinfectant at
a sample location multiplied by the time, in minutes, that the disinfectant has been in
contact with the water up to the sample location. The required CT values are detailed in
40 CFR 141, Subpart H, and the referenced USEPA guidance manual (reference 14).
The CT, measured at the point of the first consumer (often the water treatment plant
itself), must be measured daily during peak hourly flow rate to ensure that systems are
meeting the required inactivation by disinfection. There are a number of disinfectants
used to treat drinking water including chlorine, chlorine dioxide, chloramine, and ozone.
The CT required to achieve a certain log-inactivation differs for each disinfectant and is
a function of water temperature, pH, and the disinfectant contact chamber design. The
USEPA guidance manual contains detailed information on calculating CT values on a
"desktop"” basis. Some states may require detailed studies of disinfectant contact
chambers, referred to as "tracer studies." Tracer studies more accurately determine the
true contact time of treated water prior to being distributed and may indicate greater
disinfection effectiveness than that determined by a desktop approach.

4.4.2.9 Reporting Requirements
Monitoring results must be reported monthly to the state to ensure that systems are

meeting the requirements under the SWTR. Detailed reporting requirements are
included in 40 CFR 141, Subpart H. A summary is provided in Table 20.
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Table 20. SWTR Reporting Requirements

System Type

Reporting Requirement

Filtering Systems

1. Monthly Filtration Reporting Requirements:

-Report total number of CFE measurements, number and percentage of CFE
measurements < 95" percentile limit.

-Report date and value of any CFE measurement that exceeded maximum
CFE turbidity limit. States must be notified of exceedance within 24 hours.
2. Monthly Disinfection Reporting Requirements:

-Lowest daily EPTDS value for each day, the date and duration when the
disinfectant residual was < 0.2 mg/L, and when state was natified that
ETPDS disinfectant residual was < 0.2 mg/L.

-Number of disinfectant residual or HPC measurements taken in the month
resulting in at least 95% of samples having a detectable residual in any 2
consecutive months.

NonFiltering Systems

1. Monthly source water quality information (microbial quality and turbidity
measurements). States must be notified of turbidity exceedance within 24
hours.

2. Monthly Disinfection Reporting Requirements:

-Lowest daily EPTDS value for each day, the date and duration when the
disinfectant residual was < 0.2 mg/L, and when state was natified that
ETPDS disinfectant residual was < 0.2 mg/L.

-Number of disinfectant residual or HPC measurements taken in the month
resulting in at least 95% of samples having a detectable residual in any 2
consecutive months.

3. Annually report compliance with watershed program requirements.

4. Annually report on the onsite inspection conducted by the state.

4.4.3 Interim Enhanced and Long Term 1 SWTR

4.4.3.1 Quick References.

» Comprehensive Surface Water Treatment Rules Quick Reference Guide: Systems
Using Conventional or Direct Filtration, EPA 816-F-10-074, August 2010.

» Comprehensive Surface Water Treatment Rules Quick Reference Guide:
Unfiltered Systems, EPA 816-F-04-001, August 2004.

4.4.3.2 CFR Citations

* 40 CFR 141.170 - 141.175 IESWTR.

* 40 CFR 141.500 — 141.571 LT1ESWTR.
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4.4.3.3 Background

The USEPA developed these rules after the SWTR. They were intended to specifically
address the microbial contaminant Cryptosporidium. These rules build upon the
framework of the SWTR by strengthening some requirements of the SWTR (e.qg.,
turbidity limits) and adding new requirements (e.g., requiring covers on any new finished
water reservoir). A secondary goal of these rules was to ensure applicable systems
continue to provide adequate microbial protection through effective disinfection
treatment while complying with the disinfection byproduct standards (the disinfection
byproduct rules are discussed in Section 4.5).

4.4.3.4 Applicability

The same PWSs that had to comply with the SWTR must also comply with the IESWTR
and LTIESWTR. The IESWTR applies to PWSs using surface water or GWUDI and
serve a population of at least 10,000. The LTIESWTR also applies to PWSs using
surface water or GWUDI, but only those that serve a population less than 10,000.

4.4.3.5 Standards

The IESWTR and LT1IESWTR established an MCLG of zero for Cryptosporidium. ATT
was established in lieu of an MCL for Cryptosporidium. Applicable water systems must
provide a 2-log (99%) removal of Cryptosporidium through optimum filtration treatment
for filtering water systems and improved watershed control for nonfiltering systems.
These rules did not allow PWSs to comply with the 2-log removal requirement through
disinfection treatment because Cryptosporidium is especially resistant to several
disinfectants and their typical disinfectant levels used in drinking water treatment.

4.4.3.6 Requirements

To meet the 2-log Cryptosporidium removal standard, filtering systems must meet
specific filtering requirements. The rules strengthened CFE turbidity limits previously
established under the SWTR and added the requirement to continuously monitor
individual filter effluent (IFE) and take certain actions if IFE turbidity limits were
exceeded. When a system exceeds an IFE turbidity limit it must determine the cause(s)
for the exceedance and provide a report to the state. Determining the cause of an IFE
exceedance may consist of a simple filter profile, or an increasingly more complex self-
assessment or comprehensive evaluation conducted by the state or a certified third
party. A system is out of compliance if a CFE turbidity limits is exceeded. A system is
not out of compliance if an IFE turbidity limit is exceeded; however, if a system does not
conduct the certain actions required as a result of an IFE turbidity limit exceedance,
then that system is out of compliance. Table 21 shows the turbidity requirements for
filtering systems.
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Table 21. IESWTR & LT1ESWTR Turbidity Monitoring Requirements for Filtering

Systems

Turbidity Requirement

Monitoring Frequency

Action if Exceeded

CFE* monthly 95" percentile value
< 0.3 NTU**

At least every 4 hours. State may
reduce to 1/day for systems
serving < 500 population.

State and public notification

CFE maximum monthly value
<1NTU

At least every 4 hours. State may
reduce to 1/day for systems
serving < 500 population.

State and public notification

IFE*** > 0.5 NTU in two consecutive
15-minute recordings at the end of the
first 4 hours of continuous filter
operation after backwash/offline. Not
applicable to systems serving

< 10,000 population.

Continuously, recorded every 15
minutes

Conduct filter profile within 7
days and provide report to
state by the 10" of the
following month

IFE > 1.0 NTU in two consecutive 15-
minute recordings

Continuously, recorded every 15
minutes

Conduct filter profile within 7
days and provide report to
state by the 10" of the
following month

IFE > 1.0 NTU in two consecutive 15-
minute recordings at the same filter for
3 months in a row

Continuously, recorded every 15
minutes

Conduct filter self-assessment
within 14 days and provide
report to state by the 10" of
the following month

IFE > 2.0 NTU in two consecutive 15-
minute recordings at the same filter for
2 months in a row

Continuously, recorded every 15
minutes

Arrange for comprehensive
evaluation within 30 days and
provide report to state within
90 days

*CFE — Combined Filter Effluent turbidity

** NTU — Nephelometric Turbidity Unit

***|FE — Individual Filter Effluent turbidity

The nonfiltering systems must meet the 2-log Cryptosporidium removal standard
through a watershed control program that is adequate to limit potential contamination by
Cryptosporidium. The nonfiltering systems must identify watershed characteristics and
activities which may have an adverse effect on source water quality in relation to
Cryptosporidium contamination, and must monitor the occurrence of activities which
could potentially cause Cryptosporidium contamination. Annually, states must
determine if a nonfiltering system’s watershed control program is adequate to limit
Cryptosporidium contamination and, therefore, comply with the 2-log removal standard.

43




USAPHC TG 179, Complying with the Safe Drinking Water Act April 2015

Both filtering and nonfiltering systems must comply with additional requirements of
these rules, shown in Table 22. These rules build upon the sanitary survey requirement
in the TCR by requiring PWSs using surface water or GWUDI, regardless of system
size, to have a sanitary survey conducted by the state or state-approved third party.
The rules also require establishment of a disinfection benchmark for a PWS to evaluate
the impact on the microbial contamination risk of proposed changes in disinfection
practices in order to comply with the disinfection byproduct rules MCLs (discussed in
Section 4.5). The PWSs must develop a disinfection profile of their system that is to be
used by the state and the PWS when evaluating changes in disinfection treatment to
ensure that no significant reduction in microbial protection will occur. A disinfection
profile is a graphical representation of a system'’s level of Giardia lamblia and viral
inactivation measured over the course of a year. A disinfection benchmark is the lowest
monthly average of microbial inactivation during the disinfection profile period. Finally,
systems are required to cover any new finished water reservoirs, holding tanks, or other
storage facilities for finished water.

Table 22. IESWTR & LT1IESWTR Requirements for Filtering and Nonfiltering
Systems

Requirement Frequency Compliance Date

-CWS — Every 3 years; or every 5
years if determined by state to provide

Sanitary Surveys “outstanding performance” States must begin conducting by

16 Dec 2002

-NCWS — Every 5 years

-Completed by 1 Apr 2001 for systems serving = 10,000
-Completed by 1 Jul 2004 for systems serving 500 — 9,999

Disinfection Benchmark -Completed by 1 Jan 2005 for systems serving < 500
Development/Profiling -States may waive requirement for systems with very low Total
Trihalomethanes (TTHM) and five haloacetic acids
(HAA5S)
Cover New Finished Water | - After 16 Feb 1999 for systems serving = 10,000
Reservoirs - After 15 Mar 2002 for systems serving < 10,000

4.4.4 Filter Backwash Recycle Rule
4.4.4.1 Quick Reference

» Comprehensive Surface Water Treatment Rules Quick Reference Guide:
Systems Using Conventional or Direct Filtration, EPA 816-F-10-074, August 2010.
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4.4.4.2 CFR Citation
* 40 CFR 141.76 Recycle provisions.
4.4.4.3 Overview

The USEPA established the FBRR to reduce the risk of reintroducing microbiological
contaminants associated with recycling backwash water and other recycle streams that
may contain significant levels of microbial pathogens back into the drinking water
treatment process. Poor recycle practices can degrade water quality, and impair
treatment process performance. The FBRR seeks to reduce the opportunity for recycle
practices to adversely affect treatment plant performance and potentially increase the
risk of microbial contamination of finished drinking water. The FBRR applies to PWSs
using surface water or GWUDI that practice conventional or direct filtration, and
recycles filter backwash water, thickener supernatant, and/or liquids from dewatering
processes. The FBRR requires these systems to ensure that all recycle streams are
returned to a location in the treatment plant such that all processes are employed.
Systems may apply to the state if they want to recycle at an alternate location.

By 8 December 2003, systems must have reported to their state specific information on
its recycling practices and return location(s). States then determined if those return
location(s) were acceptable or if modifications must be made. Systems must have
completed any modification to comply with the FBRR by 8 June 2006.

445 Long Term 2 Enhanced SWTR
4.4.5.1 Quick Reference

» Comprehensive Surface Water Treatment Rules Quick Reference Guide:
Systems Using Conventional or Direct Filtration, EPA 816-F-10-074, August 2010.

4.4.5.2. CFR Citations
40 CFR 141.700 — 141.723.
4.4.5.3 Background

The USEPA established the LT2ESWTR to identify PWSs that are at a higher risk from
Cryptosporidium contamination and require those PWSs to take action to mitigate the
risk. Available data on the occurrence, infectivity, and treatment of Cryptosporidium in
drinking water indicate that existing regulations (e.g., TCR, SWTR, IESWTR, and
LT1IESWTR) are sufficient to mitigate the risk of Cryptosporidium contamination for
most PWSs. However, there are some PWSs that are at a greater vulnerability to
Cryptosporidium contamination and must provide additional control to mitigate the risk.
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4.4.5.4 Applicability

The LT2ESWTR applies to PWSs using surface water or GWUDI, regardless of system
size (population served).

4.455 Standard

Under the LT2ZESWTR the USEPA did not change the MCLG of zero for
Cryptosporidium established under the IESWTR and LTIESWTR, and continued to use
a TT in lieu of an MCL to further reduce Cryptosporidium contamination. The USEPA
took a risk-based approach in the LT2ZESWTR and established a TT that requires an
additional 1 — 3 logs (90-99.9%) removal/inactivation of Cryptosporidium depending on
the levels of Cryptosporidium detected in PWS source waters.

4.45.6 Requirements

The LT2ESWTR established two main requirements to comply with the Cryptosporidium
TT: 1) conduct source water monitoring for Cryptosporidium; and 2) provide additional
control in the form of treatment or improved watershed control based on the results of
the source water monitoring. Filtering PWSs are classified in one of four categories, or
“bins”, based on the source water monitoring results. Filtering PWSs must provide
either no additional control of Cryptosporidium, or an additional 1 — 3 logs (90 — 99.9%)
removal/inactivation of Cryptosporidium. Unfiltered PWSs must provide a minimum of 2
logs (99%) inactivation using multiple disinfectants and, based on source water
monitoring results may have to provide up to 3 logs (99.9%) inactivation. Table 23
shows the TT requirements for filtered and unfiltered systems based on source water
monitoring results.
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Table 23. TT Requirements for Filtered and Unfiltered Systems

- Bin
Cryptosporidium .
Concentration ]%lflszﬁltgfﬁltéon Required Additional Cryptosporidium Control*
(oocysts/L) PWS
<0.075 1 No additional treatment

1 log for conventional filtration systems

1.5 logs for direct filtration systems

1 log for slow sand (SS) or diatomaceous earth (DE)
filtration systems

20.075and < 1.0 2

2 logs for conventional filtration systems
>1.0and <3.0 3 2.5 logs for direct filtration systems
2 logs for SS and DE filtration systems

Filtered Systems

2.5 logs for conventional filtration systems
3.0 4 3 logs for direct filtration systems
2.5 logs for SS and DE filtration systems

2 ]=<0.01 2 logs
ol
=0
S @ |>001 3 logs

* For filtered systems using alternative filtration technologies such as cartridge or membrane filtration, the
required additional Cryptosporidium control will be determined by the state.

Source water Cryptosporidium monitoring requirements are detailed in Table 24. The
LT2ESWTR requires two rounds of source water monitoring be conducted 6.5 years
apart in order to determine if source water quality has changed. All applicable PWSs
have completed the first round of source water monitoring. The second round of
monitoring must be conducted between 2015 and 2018 to determine if the quality of the
source water has changed requiring additional Cryptosporidium control. In addition to
Cryptosporidium monitoring, systems must also monitor for E. coli and, in some cases,
turbidity. Small, filtered systems may conduct only E. coli monitoring to minimize the
financial burden associated with Cryptosporidium monitoring, provided E. coli levels do
not exceed certain criteria. Although data did not show a strong correlation between
E. coli and Cryptosporidium levels, it is a good indicator of water sources that are not
likely to contain Cryptosporidium.
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Table 24. Source Water Monitoring Requirements

Water Monitoring Requirements Round 1 Round 2
system Cryptosporidium | E. coli Turbidity | Monitoring Monitoring
?gf\}ienrgs 1/month for 2 years 1/month for | 1/month for | Completed by Begin by
> 100,000 2 years 2 years 1 October 2008 1 April 2015
Systems
serving 1/month for | 1/month for | Completed by Begin by
> 50,000 and 1/month for 2 years 2 years 2 years 1 April 2009 1 October 2015
< 100,000
Systems
serving 1/month for | 1/month for | Completed by Begin by
= 10,000 and L/month for 2 years 2 years 2 years 1 April 2010 1 October 2016
< 50,000

If E. coli annual

mean > 10/100 mL

for lakes; or
Filtered > 50/100 mL for

streams then 2/week for .
systems conduct Crvoto 1 vear N/A Completed by Begin by
serving monitorin .yp y 1 April 2012 1 October 2018
< 10,000 g

1/month for 2 years

Or

2/month for 1 year
Unfiltered 1/month for 2 years :

Completed by Begin by

systems Or N/A N/A X
<10.,000 2/month for 1 year 1 April 2012 1 October 2018

Depending on the results of the first round of source water monitoring, systems are
required to provide additional Cryptosporidium control or none at all. Under the
LT2ESWTR, USEPA developed a list of controls that are effective in reducing,
removing, or inact