EPA

United States
Environmental Protection
Agency

SANITARY SURVEY GUIDANCE MANUAL FOR
GROUND WATER SYSTEMS



Office of Water (4606) EPA 815-R-08-015 www.epa.gov/safewater October 2008




DISCLAIMER

This manual is intended to provide information to assist States in conducting sanitary
surveys of public water systems subject to the requirements of the Ground Water Rule. The U.S.
Environmental Protection Agency believes that a comprehensive sanitary survey is an important
part of helping water systems protect public health.

The statutory provisions and EPA regulations described in this document contain legally
binding requirements. This guidance is not a substitute for applicable legal requirements, nor is
it a regulation itself. Thus, it does not impose legally-binding requirements on any party,
including EPA, States, or the regulated community. While EPA has made every effort to ensure
the accuracy of the discussion in this guidance, the obligations of the regulated community are
determined by statutes, regulations, or other legally binding requirements. In the event of a
conflict between the discussion in this document and any statute or regulation, this document
would not be controlling.

Interested parties are free to raise questions and objections to the guidance and the
appropriateness of using it in a particular situation.

Although this manual describes suggestions for complying with GWR
requirements, the guidance presented here may not be appropriate for all situations, and
alternative approaches may provide satisfactory performance.

Mention of trade names or commercial products does not constitute an EPA endorsement
or recommendation for use.

Authorship

This manual was developed under the direction of EPA’s Office of Ground Water and
Drinking Water and was prepared by EPA and the Cadmus Group Inc. Questions regarding this
document should be addressed to:
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U.S. EPA Office of Ground Water and Drinking Water
1200 Pennsylvania Avenue, N.W.

Washington, DC 20460
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1. Introduction and Scope of This Manual

This manual provides guidance on how to conduct a sanitary survey of a Public Water
System (PWS) that is served by ground water. A sound sanitary survey program is an essential
element of an effective State drinking water program. Sanitary surveys are a proactive public
health measure that can identify deficiencies in PWSs before any contamination of the public
water supply occurs.

Sanitary surveys enable States to provide a comprehensive and accurate review of the
components of water systems, to assess the operating conditions and adequacy of the water
system, and to determine if past recommendations have been implemented effectively. The
purpose of the sanitary survey is to evaluate and document the capabilities of the water system's
sources, treatment, storage, distribution network, operation and maintenance, and overall
management to ensure the provision of safe water. In addition, sanitary surveys provide an
opportunity for States to visit the water system and educate operators about proper monitoring
and sampling procedures and to provide technical assistance.

This guidance manual identifies assessment criteria to evaluate sanitary risks in a
typical water system. The manual also describes how to identify significant deficiencies that are
causing, or have the potential to cause, the introduction of contamination into the water delivered
to consumers and, therefore, require corrective actions.

State agencies should use this manual as a tool to ensure that sanitary surveys are
comprehensive, well documented, and meet the primacy requirements. PWS owners and
operators will find hands-on information on operation and management of their drinking water
systems and drinking water well sources. The manual also helps surveyors understand how each
set of Safe Drinking Water Act (SDWA) regulations applies to sanitary surveys.

As used in this guidance, “State” refers to the agency of the State or Tribal government
that has jurisdiction over public water systems. During any period when a State or
Tribal government does not have primacy enforcement responsibility pursuant to
section 1413 of the Safe Drinking Water Act, the term *“State” means the Regional
Administrator, U.S. Environmental Protection Agency.

The overall structure of the guidance manual centers on the four principal stages of a
sanitary survey: planning a sanitary survey; conducting the onsite survey; compiling a sanitary
survey report; and performing follow-up activities including responding to significant
deficiencies. The manual is organized as follows:

e Chapter 1 - Introduction and Scope of This Manual. This chapter provides
background information, explains the Ground Water Rule (GWR) requirements for
sanitary surveys, and discusses the minimum elements of a sanitary survey.

e Chapter 2 — Other Drinking Water Regulations and PWS Requirements. This
chapter provides information on the regulatory context for sanitary surveys.
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1.1

Chapter 3 — Preparing for the Survey. This chapter provides guidance as to tasks
that should be carried out in the office before a surveyor conducts the field
component of the sanitary survey.

Chapter 4 — Field Survey. This chapter discusses each of the eight elements of a
sanitary survey that meets the requirements of the GWR. The chapter explains each
element’s importance for an effective sanitary survey and presents general guidelines
(assessment criteria) for evaluating important components of each element.
Discussions about each element identify the components of high priority that may be
considered significant deficiencies.

Chapter 5 — Compiling and Reporting the Sanitary Survey Results. This chapter
provides guidelines for compiling and reporting the sanitary survey results as well as
suggestions for keeping adequate documentation of the sanitary survey.

Chapter 6 — Report Review and Response. This chapter describes the follow-up
actions that should be taken by the water system operator and the State in response to
the findings of a sanitary survey, including those actions that must be taken to correct
any identified deficiencies.

Ground Water Rule (GWR) Requirements

The GWR applies to all PWSs* that serve ground water, including consecutive systems

that serve ground water from a wholesale PWS. The GWR does not apply to PWSs that combine
all their ground water sources with surface water or ground water under the direct influence of
surface water prior to treatment that meets the requirements for surface water supplies (40 CFR
Subpart H).

Requirements of the GWR include:

System sanitary surveys conducted by the State with minimum scope and frequency
and identification of significant deficiencies;

Triggered source water microbial monitoring by systems that do not provide 4-log
treatment of viruses for their ground water sources and have a Total Coliform Rule
(TCR)-positive within the system’s distribution system;

Corrective action by any system with significant deficiencies or fecal indicator
positive source water samples; and

Compliance monitoring for systems that provide 4-log treatment of viruses for their
ground water sources.

The GWR also requires ground water systems, if directed by the State, to conduct

assessment source water monitoring of their ground water sources. The United States

! A PWS serves at least 15 service connections or regularly serves at least 25 people at least 60 days per year.
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Environmental Protection Agency (EPA) recommends that this assessment monitoring consist of
12 source water samples analyzed for E.Coli, coliphage, or enterococci, as specified by the State.
EPA also recommends hydrogeologic sensitivity assessments (HSASs) for ground water systems
drawing from aquifers susceptible to fecal contamination as a basis for assessment source water
monitoring. If the State chooses to perform HSAs, the GWR requires systems to provide the
State with available information necessary for the State to conduct the HSAs.

A summary of the GWR’s requirements is illustrated in Exhibit 1.1.
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Exhibit 1.1 Summary of GWR Requirements

Al gwss!"

Initial and periodic sanitary surveys performed by the State
o Community water systems (CWSs): every 3-5 years
« Non-community water systems (NCWSs): every 5 years

A

Conduct routine sampling
under the Total Coliform Rule
(TCR)

No

Yes

v

Did the
State identify any

significant
deficiencies?

(4)

Does the
State require
assessment
source water
monitoring? Yes

Does system

Consult State within 30 days of notification regarding
appropriate corrective action, if necessary

provide treatment

. .

24-logs®?

No « Correct significant deficiency

Implement State-approved or -specified corrective actions.
Options include:

o Eliminate source of contamination

« Provide an alternate water source
« Provide treatment to achieve 4-log reduction of viruses

v

Was TCR
sample total
coliform-positive?

Complete correction or be in
accordance with a State-
approved schedule within 120
days of notice of fecal indicator
positive or significant deficiency

Z

z
[e

—{ Compliance monitoring — options include: >7

Yes
Conduct triggered Continue GWR compliance:
source water sanitary surveys, triggered
monitoring®® monitoring, TCR compliance, and
assessment monitoring
A
No
Was Per State
e g Perform public notification direction, take corrective
amp ——Yes—Ppand consult State within 24—\ p| action or
indicator- o
o hours 5 additional
positive?
samples

Was
a sample fecal
indicator-
positive?

No Yes

v
Perform public notification
and consult State within 24
hours

Does the State
require corrective
action?

Yes

v
Consult State
within 30 days
regarding appropriate
corrective action, if
necessary

Perform public notification
and consult State within 24
hours

No

Yes

Were any of the 5
repeat samples
positive?

v Y v
Alternative Chemical Membrane
Treatment Disinfection Filtration

. Serving
Monitor the <3300 Serving Monitor the
alternative . e

people: >3,300 filtration
treatment . : .
] Monitor people: process in
process in . :
residual Continuously accordance
accordance - ] )
. disinfectant monitor with State-
with State- - Ny i
i daily via grab residual specified
specified - )
. sample at disinfectant requirements
requirements
peak flow

(1) The GWR applies to all public water systems (PWSs) that use ground
water, except public water systems that combine all of their ground water
with surface water or with ground water under the direct influence of surface
water prior to treatment.

(2) Treatment using inactivation, removal, or State-approved combination to
achieve a 4-log reduction of viruses before or at the first customer. Compliance
monitoring required.

(3) If the State determines that the distribution system is deficient or causes total
coliform-positive samples, the system may be exempted from triggered source
water monitoring.

(4) The State must provide the GWS with written notice describing any significant
deficiencies within 30 days of identifying the significant deficiency.
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The special primacy (40 CFR 142.16) requirements of the GWR require sanitary surveys
every three years for community ground water systems and every five years for non-community
ground water systems. This is consistent with the 1998 Interim Enhanced Surface Water
Treatment Rule (IESWTR) sanitary survey requirements for surface water systems. The survey
frequency is shown in Exhibit 1.2.

Exhibit 1.2 Sanitary Survey Frequency for PWSs under the GWR Special Primacy
Requirements

System Type Minimum Frequency of Surveys

Community water system At least every 3 years
If allowed by the State, community water system with At least every 5 years
outstanding performance based on prior sanitary
surveys OR treating to 4-log treatment of viruses
Non-community water system (both non-transient and At least every 5 years
transient non-community)

The key components of the GWR’s sanitary survey requirements include:

e A special primacy requirement that requires the State to conduct sanitary surveys that
address the minimum eight elements for all ground water systems.

e A special primacy requirement that the State must have authority to enforce
corrective action requirements.

e A special primacy requirement that the State must provide written notice of all
significant deficiencies (e.g., those that require corrective action) to the system within
30 days of identification of the deficiencies.

e Systems must consult with the State within 30 days and take corrective action for any
significant deficiencies no later than 120 days after receiving written notification of
such deficiencies, or be in compliance with a State-approved schedule and plan for
correcting these deficiencies within the same 120 day period.

Once a ground water system has been identified as having significant deficiencies, it must
do one or more of the following:

e Eliminate the source of contamination:;
e Correct the significant deficiency;

e Provide an alternate source of water; or
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e Provide treatment that reliably achieves at least 99.99 percent (4-log) treatment of
viruses before or at the first customer.

Exhibit 1.3 provides a flowchart explaining the special primacy requirements for sanitary

surveys under the GWR.

Exhibit 1.3 GWR Special Primacy Requirements for Sanitary Surveys

State must conduct Sanitary Surveys at all GWSs
CWS: Every 3 years (at State discretion, every 5
years if meet performance criteria)

NCWS: Every 5 years

A

(1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

Sanitary Survey must cover 8 elements:

Source

Treatment

Distribution system

Finished water storage

Pumps, pump facilities, and controls
Monitoring, reporting, and data
verification No
System management and operation
Operator compliance with State
requirements

Sanitary Survey identifies a
significant deficiency?

Yes

|

State must do one of the following:
1. Notify the GWS at the time of the Sanitary Survey, or
2. Provide written notification within 30 days of the
Sanitary Survey
e May specify corrective action in written notification
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Community water systems that are classified as having outstanding performance are
eligible for having sanitary surveys conducted less frequently than other community systems.
Under the GWR special primacy requirements, community water systems must have a sanitary
survey performed by the State at least once every three years with some exceptions. If the State
determines that a community system either provides 4-log treatment of viruses or has shown
outstanding performance, the survey frequency may be reduced to at least once every five years.

If the State will reduce the frequency of sanitary surveys for community ground water
systems, the primacy application must include how the State will determine that a system has an
outstanding performance record. A State should have defined outstanding performance and
established certain specifications for determining outstanding performance. To determine if a
system has outstanding performance, the surveyor should review the report from the system’s
previous sanitary survey to see if the system was considered to have outstanding performance at
that time. During a sanitary survey, the surveyor should review files and field results before
making a recommendation in the sanitary survey report whether the system’s performance
should remain or become outstanding. If the State includes information on outstanding
performance designations in a tracking database, the surveyor should check the system’s listing
in the database. The surveyor should also examine the State’s records on the facility collected
since the last sanitary survey. The records of interest will depend upon the State’s criteria for
outstanding performance but may include: monitoring data, violation records, and notifications
of changes to the physical facility or the operator personnel. This information will help the
surveyor to determine if there are any changes in performance since the previous survey that
indicate the system no longer satisfies the State’s definition of outstanding performance.

1.2 Applicability of the GWR Sanitary Survey Requirements

The GWR applies to all PWSs serving ground water except for systems that combine all
their ground water sources with surface water or with ground water under the direct influence of
surface water prior to treatment that meets the requirements for surface water sources (40 CFR
Subparts H, P, T, and W). Under the GWR, sanitary surveys must address the minimum eight
elements and must be conducted with a minimum frequency. The GWR sanitary survey scope
and frequency requirements are the same as the sanitary survey scope and frequency
requirements for surface water systems. The GWR requires that systems with significant
deficiencies identified during sanitary surveys, or during other State activities, must correct
significant deficiencies within 120 days or be in compliance with a State-approved schedule for
correction. A failure to correct significant deficiencies is a violation of the treatment technique
requirements of the GWR. GWR treatment technique violations require the system to conduct
public notice and systems may be subject to State or Federal enforcement actions.

Sanitary survey resources can be found online at:
http://www.epa.gov/safewater/dwa/resources.html. The resources at this Web site include:

e Sanitary Survey Training for Inspecting Small Water Systems;

e Sanitary Survey Fundamentals Prep Course;
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e Electronic Sanitary Survey;

e Learner’s Guide: How to Conduct a Sanitary Survey of Small Water Systems and
Drinking Water Inspector’s Field References for Small Ground Water Systems and
Small Surface Water Systems;

e Sanitary Survey Inspection “Before You Begin” DVD;

e Learner’s Guide to Security Considerations for Small Drinking Water Systems When
Performing a Sanitary Survey;

e Troubleshooting Guide for Small Ground Water Systems;

e Cross-Connection Control Manual; and

e EPA Guidance Manual: Conducting Sanitary Surveys of Public Water Systems —

Surface Water and GWUDI.
1.3  Minimum Elements of the Sanitary Survey

The special primacy requirements of the GWR require States to conduct sanitary surveys
that address the applicable eight elements described previously. This document is intended to
provide comprehensive guidance to assist States in completing sanitary surveys that address the
applicable eight elements.

The special primacy requirements allow States to use a phased approach to meet the
sanitary survey requirements if all the applicable eight elements are evaluated within the required
sanitary survey interval. This phased approach allows States to use existing oversight and
review programs to address one or more of the required eight elements. Using the phased
approach, States could complete reviews of some of the eight elements during onsite reviews of
systems and complete reviews of the remaining applicable elements through other State

programs. Examples of State programs that could address the required elements include:

e Ongoing reporting (e.g., monthly, annual) of treatment performance or water quality
monitoring;

e Plan review and permit revision;
e Ongoing compliance verification and data reviews;
e Ongoing TMF capacity assessments; and

e Operator certification renewal programs.
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2. Other Drinking Water Regulations and PWS Requirements

In addition to specifying maximum contaminant levels (MCLs), the Federal drinking
water regulations address sampling location, frequency, recordkeeping and other requirements
that should be evaluated during a sanitary survey. This section provides the basic information for
surveyors to determine if a water system is a PWS subject to EPA regulations. If so, surveyors
should be able to recognize requirements from various provisions of the drinking water
regulations.

2.1  Definition of PWS

PWSs are defined as systems for providing water for human consumption through pipes
or other constructed conveyances, if such systems have at least 15 service connections or
regularly serve at least 25 people at least 60 days a year. A system includes any collection,
treatment, storage, and distribution facilities under control of the operator of such system and
used primarily in connection with such a system, and any collection or treatment facilities not
under such control that are used primarily in connection with such a system.

Important field determinations made during a sanitary survey are:

e The number of people served by the system,;

e The number of service connections;

e The type of consumer served (e.g., residents, employees, visitors); and
e Whether service is provided for at least 60 days a year.

This information determines whether a system meets the definition of a PWS in SDWA
and whether it is subject to the national primary drinking water regulations (NPDWR).

Although the NPDWR apply to all PWSs, the regulations make a distinction between
community and non-community systems. A further distinction is made between transient and
non-transient non-community systems.

Community water systems serve a residential population of at least 25 people or 15
service connections on a year-round basis. Users of community systems are likely to be exposed
to any contaminants in the water supply over an extended time period and are thus subject to
both acute and chronic health effects.

Non-community systems are either transient or non-transient systems. Non-transient non-
community water systems (NTNCWS) serve at least 25 of the same persons at least 6 months per
year on a regular basis. These systems can expose users to drinking water contaminants over an
extended time period (subjecting users to risks of both acute and chronic health effects), similar
to community systems. Schools, factories and office parks would fall under this definition.
Transient non-community water systems (TNCWS) serve short-term users. As a result, the users

October 2008 Sanitary Survey 2-1
Guidance Manual for Ground Water Systems



are exposed to any drinking water contaminants only briefly. Users are subject to experiencing
acute health effects. Examples are restaurants, gas stations, hotels, and campgrounds.

These distinctions and others, such as the water source and population served, are
important because States may regulate these systems differently. A surveyor needs to know the
characteristics of a system to know whether a system is properly classified and, therefore, which
regulations are applicable. The population served also determines sampling frequency in a
number of regulations, including the TCR, Lead and Copper Rule, Stage 1 and Stage 2
Disinfectants and Disinfection Byproducts (D/DBP) Rules, and Phase II and V inorganic and
organic chemical monitoring.

Most water system operators will know how many individual service connections they
have within their systems but not necessarily the population served by the system. Some States
will use a factor multiplied by the number of service connections to estimate population. During
the survey, the surveyor should determine if the State records on population and number of
service connections are up-to-date. Further evaluation will be needed to determine if changes in
population will affect the system’s status relative to any SDWA requirements.

2.2  Safe Drinking Water Act (SDWA)

Congress enacted the SDWA in 1974. The Act was intended to ensure the delivery of
safe drinking water by PWSs and to protect ground water sources from contamination.

In 1986, Amendments to the SDWA were signed into law. These Amendments greatly
expanded the number and type of contaminants to be regulated in drinking water, as well as
strengthened EPA’s enforcement authority. The passage of these Amendments was the result of
heightened concern about the potential contamination of public water supplies by toxic
chemicals and an increase in the number of waterborne disease outbreaks caused by
microbiological contaminants.

In 1996, Congress again amended the SDWA. The new law for the first time provides
for State revolving loan funds to improve water systems. It also requires EPA to base
regulations on risk assessment and cost-benefit considerations. The new law requires EPA to
identify the best treatment technologies for various sizes of systems and establish guidelines for
operator certification. Monitoring relief is provided for small systems. Source water protection
and consumer confidence reports are also a part of the new law.

Brief summaries of important drinking water regulations that form the basis for sanitary
surveys of ground water systems are provided in this section.

2.2.1 National Primary Drinking Water Regulations (40 CFR Part 141)

Under the SDWA, EPA establishes drinking water regulations for contaminants known
to occur or potentially occur in drinking water that may have an adverse effect on public health.
These regulations are known as the national primary drinking water regulations (NPDWR) and
include MCLs or treatment techniques for over 100 contaminants. Monitoring and testing
procedures also are specified. As mentioned above, the NPDWRs apply to all PWSs.
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Congress intended SDWA requirements to be implemented primarily by the States.
Therefore, the SDWA requires EPA to define the requirements for allowing States to implement
and enforce State regulations in lieu of the Federal regulations. State regulations must be at least
as stringent as the Federal regulations; however, they may also be more stringent. When a
State’s program has been approved by EPA, the State is granted primary enforcement authority
(“primacy”) for its drinking water program. Primacy requirements are codified in 40 CFR Part
142, NPDWRs Implementation. EPA may grant a State primary enforcement authority when the
Administrator of EPA determines that a State has met the following requirements:

e Defining a PWS consistent with the definition in the SDWA;
e Having adequate enforcement authority and procedures;
e Maintaining an inventory of PWSs;

e Having a systematic program for conducting sanitary surveys of PWSs with priority
given to systems not in compliance with the NPDWRs;

e Having a program to certify laboratories that will analyze water samples;

e Having a certified laboratory that will serve as the State’s principal laboratory;

e Having a program to review the design and construction of new or modified systems;
e Having adequate recordkeeping and reporting requirements;

e Having an adequate plan to provide for safe drinking water in emergencies; and

e Having variance and exemption requirements as stringent as EPA’s if the State
chooses to allow variances or exemptions.

PWSs may be subject to State as well as Federal drinking water regulations. Therefore,
whenever a Federal regulation is cited in this document, the State primacy agency surveyor
needs to be aware of the equivalent State regulation as well as any additional State requirements
if allowed under State law.

National secondary drinking water regulations control contaminants in drinking water
that primarily affect the aesthetic qualities relating to the public acceptance of drinking water. At
considerably higher concentrations of these contaminants, health implications may also exist as
well as aesthetic degradation. The regulations are not federally enforceable but are intended as
guidelines for States.
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2.2.2 Ground Water Rule Implementation (40 CFR Part 142)

States are required by 40 CFR Part 142.15(c)(7) to report the month and year the most
recent sanitary survey was completed. Similar reports are required for any corrective actions
completed under the GWR and for any ground water PWSs providing 4-log treatment of viruses.

Section 142.16, Special Primacy Requirements, ensures that States have the legal
authority to enforce and implement the GWR. States describe how they will implement a
sanitary survey program and the other required elements in 40 CFR Part 141. States must
conduct sanitary surveys for all ground water PWSs with a minimum frequency and scope. The
first sanitary survey for community water systems must be completed six years after
promulgation of the final rule, or eight years after promulgation of the final rule for non-
community systems. Subsequent surveys must be conducted every three or five years, for
community systems and non-community water systems, respectively. The GWR allows a five-
year frequency for sanitary surveys for community PWSs that provide 4-log treatment of viruses
or have an outstanding performance record as determined by the State.

2.2.3 Code of Federal Regulations

All final EPA regulations are published (or “promulgated”) in the Federal Register.
Federal regulations are compiled annually and codified in the Code of Federal Regulations
(CFR). EPA’s regulations are found in Title 40 of the CFR (40 CFR). NPDWRs are
incorporated or codified in 40 CFR Part 141, which is divided into subparts and sections for
specific regulatory provisions. For example, coliform monitoring requirements are found in
section 21 of Part 141 (40 CFR 141.21). The CFR is available from the Government Printing
Office in Washington, D.C., and EPA’s regulations can be accessed and downloaded from its
Web site (http://www.epa.gov/lawsregs/search/40cfr.html). The EPA Drinking Water Hotline
(800-426-4791) provides another easily accessible source of information on SDWA regulations.

2.2.4 Definition of Wholesale and Consecutive Systems

The Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 D/DBP Rule )
added definitions of wholesale systems and consecutive systems as well as a definition of
finished water to section 2 of Part 141 (40 CFR 141.2). The Stage 2 D/DBP Rule includes
specific requirements for both wholesale and consecutive systems including monitoring
requirements and compliance with the Stage 2 D/DBP Rule’s Maximum Contaminant Levels
(MCLs). The GWR includes specific requirements for both consecutive systems and wholesale
systems that serve ground water. The GWR requirements include source water monitoring and
notification requirements for wholesale systems serving ground water and consecutive systems
with their own ground water sources as well as notification requirements for consecutive systems
serving only ground water supplied by a wholesale system.
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2.2.5 Source Water Assessment and Protection Program (SWAPP) and Wellhead
Protection Program (WHPP)

Section 1453 of the SDWA is a requirement for States to develop and implement Source
Water Assessment and Protection Programs (SWAPPs). The SWAPP must delineate the source
water areas for all PWSs in the State, identify the potential sources of contaminants within the
areas, and determine the susceptibility of the water systems to the contaminants. States are also
required to develop WHPPs under Section 1428 of the 1986 Amendments to the SDWA. State
WHPPs provide guidelines and a framework for the development of local, system-based WHPPs.
Many systems have used these guidelines to develop their own WHPP to address local water
protection concerns.

2.2.6 Total Coliform Rule (TCR)

The TCR applies to all PWSs. The sanitary survey requirements of the TCR have been
replaced by newer requirements of the IESWTR (for systems served by surface water or ground
water under the direct influence of surface water) and the GWR (for systems served by ground
water).

The TCR requires that a water system have a written sample siting plan that is subject to
State review and revision. The surveyor should verify that there is an approved plan that is being
utilized. The surveyor should also evaluate the plan to determine if it is currently meeting the
requirements of the TCR. The rule requires collecting samples “that are representative of water
throughout the distribution system.” The rule also contains a table that shows the minimum
number of samples required based on population served. In reviewing the sample siting plan, the
surveyor should evaluate whether samples being collected are “representative” and address
issues of concern in the distribution system, or whether the sample siting plan needs to be
revised. Some issues to be concerned with are short chlorine contact time to first customer, dead
ends, long residence time in the system, multiple sources, storage tanks, areas of low pressure,
biofilm, and cross- connections.

2.2.7 Lead and Copper Rule

The Lead and Copper Rule requires community water systems and NTCWSs to collect
tap water samples to determine lead and copper levels (40 CFR 141.80-.90). The Lead and
Copper Rule Minor Revisions of April 2000 modified some of the original Lead and Copper
Rule of 1991. Large water systems (serving >50,000) are required to optimize corrosion control.
Small and medium water systems (serving < 50,000) that exceed action levels are required to
optimize corrosion control. Surveyors reviewing PWSs required to optimize corrosion control
should refer to the Lead and Copper Rule requirements for determining compliance with
optimized corrosion control. EPA has also issued guidance entitled How to Determine
Compliance with Optimal Water Quality Parameters as Revised by the Lead and Copper Rule
Minor Revisions (February 2001). It describes how surveyors determine compliance with the
optimal water quality parameter (OWQP) ranges or minimums. Surveyors should also refer to
their State’s policy on OWQP monitoring.

October 2008 Sanitary Survey 2-5
Guidance Manual for Ground Water Systems



A surveyor should verify that the system has completed a site sampling plan in
compliance with sampling location requirements and is monitoring in accordance with that plan
with the required frequency, number and location of samples. Systems using groundwater may
reduce source water sampling for the Lead and Copper Rule to once in every nine-year
compliance cycle under certain conditions (40 CFR Section 141.88(e), and the surveyor should
verify these conditions are still being met.

2.2.8 Stage 1 Disinfectants and Disinfection Byproducts (D/DBPs)

40 CFR Part 141, Subpart L, Disinfectant Residuals, Disinfection Byproducts (DBPs),
and DBP Precursors, provides requirements for all community water systems and NTNCWSs
that add a chemical disinfectant to their water. Portions of Subpart L also apply to TNCWS that
use chlorine dioxide. Components of Subpart L that surveyors must be aware of include:

e MCLs for disinfection by-products including total trihalomethanes (TTHMs),
haloacetic acids (HAAS), bromate, and chlorite;

e Maximum residual disinfectant levels for chlorine, chloramines, and chlorine dioxide;
e Monitoring plan requirements; and

e Enhanced coagulation and enhanced softening requirements to address DBP
precursors for Subpart H systems with conventional or softening plants.

It should be noted that each system affected by this rule must develop and implement a
monitoring plan. The system must then maintain the monitoring plan and make it available for
inspection by the State and general public (systems serving more than 3,000 people must submit
their plans to the State). The surveyor should review the monitoring plan while performing the
sanitary survey.

2.2.9 Stage 2 Disinfectants and Disinfection Byproducts (D/DBPs)
The Stage 2 D/DBP Rule provides requirements for:

e Community water systems that use a primary or residual disinfectant other than
ultraviolet light or deliver water that has been treated with primary or residual
disinfectant other than ultraviolet light.

e NTNCWSs that use a primary or residual disinfectant other than ultraviolet light or
deliver water that has been treated with primary or residual disinfectant other than
ultraviolet light.

The Stage 2 D/DBP Rule requires these systems to meet MCLs as an average at each
compliance monitoring location (instead of as a system-wide average as in Stage 1 D/DBP) for
two groups of DBPs, TTHM and HAAS.
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Under the Stage 2 D/DBP rule, most systems will conduct an evaluation of their
distribution systems, known as an Initial Distribution System Evaluation (IDSE), to identify the
locations with high DBP concentrations. These locations will then be used by the systems as the
sampling sites for Stage 2 D/DBP rule compliance monitoring.

Compliance with the MCLs for two groups of DBPs will be calculated for each
monitoring location in the distribution system. This approach, referred to as the locational
running annual average (LRAA), differs from Stage 1 D/DBP requirements, which determine
compliance by calculating the running annual average of samples from all monitoring locations
across the system.

The Stage 2 D/DBP rule also requires each system to determine if they have exceeded an
operational evaluation level, which is identified using their compliance monitoring results. The
operational evaluation level provides an early warning of possible future MCL violations, which
allows the system to take proactive steps to remain in compliance. A system that exceeds an
operational evaluation level is required to review their operational practices and submit a report
to their State that identifies actions that may be taken to mitigate future high DBP levels,
particularly those that may jeopardize their compliance with the DBP MClLs.

The compliance schedule for Stage 2 D/DBP requirements is based on system size and
sources used (ground water or surface water). The surveyor should verify that the system is
conducting compliance monitoring according to an approved plan, and that the system has met
the requirements for operational evaluations.

2.2.10 Inorganic and Organic Chemicals

Monitoring requirements for inorganic and organic chemicals are contained in 40 CFR
141.23 and 40 CFR 141.24, respectively. For both groups of contaminants, ground water system
samples are required at each entry point to the distribution system that is representative of each
well after treatment. Surveyors should verify that all sources are appropriately monitored at the
entry point(s). If systems have detected inorganic or organic chemicals, the surveyor should
verify that monitoring frequency is appropriate and review any monitoring waivers.

2.2.11 Radiological Contaminants

Monitoring requirements for radionuclides are contained in 40 CFR 141.66. For this
group of contaminants, community ground water systems are required to monitor at each entry
point to the distribution system that is representative of all sources being used under normal
operating conditions. Surveyors should verify that all sources are appropriately monitored at the
entry point(s).
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approved methods can be found on-line at www.epa.gov/waterscience/methods or from the US
EPA Water Resource Center at (202)-566- 1729 or center.water-resource(@epa.gov. Your State
may have a list of approved measurement methods as well. T, the contact time of the
disinfectant, is based on system flow and components. Determining flow and T are discussed
later in this section.

Once C is measured and T is determined from the flow and the size of the system
components, the product, C x T (CT), is compared to EPA or State information of the CT needed
for the inactivation, through disinfection, of a pathogen. EPA has produced tables of CT values
and your State may have information it uses for this purpose. Exhibits A.1, A.2, and A.3,
respectively, are CT tables for inactivation of viruses by chlorine, chlorine dioxide and ozone
respectively. CT tables for chloramine are not included here because the CT values required for
a 4-log inactivation of viruses are not likely to be practical for applications in most ground water
systems. CT values for inactivation of viruses by chloramine can be found in the Guidance
Manual for Compliance with the Filtration and Disinfection Requirements for Public Water
Systems Using Surface Water Sources (USEPA, 1990) and could be used for ground water
systems using chloramines.

For the GWR, if a chemical disinfection system can achieve a CT at least equal to the CT
needed for a 4-log inactivation of viruses for the disinfectant being used, the system is not
required to meet the triggered monitoring requirements of the rule. However, such a system
would have to comply with the treatment and compliance monitoring requirements of the GWR
and any additional requirements set by the State. If approved or required by the State, such a
system would also meet the corrective action requirements of the GWR for fecally contaminated
ground water source or for significant deficiencies. The special primacy requirements of the
GWR require State to specify a minimum disinfectant residual, to be met at or prior to the first
customer, for system using disinfection to meet the treatment technique requirements of the rule.
The CT concept would be used to set this minimum disinfectant residual.

The following minimum information is needed to determine if a chemical disinfection
system is providing a 4-log virus inactivation for the purposes of the GWR:

1. C, the measured disinfectant residual at or before the first customer or connection
serving the public. It is measured in mg/I or in ppm.

2. Length (in feet) of each pipe between the point where disinfectant is applied and the
point where it is measured.

3. Size (diameter) of each pipe between the point where disinfectant is applied and the
point where it is measured. The diameter in inches must be converted to diameter in
feet (1 inch=1/12 foot).

4. Volume of water (in gallons) in any storage tanks used to determine CT provided by
the system.

5. Maximum flow, in gallons per minute (gpm), of the system. This could be as
measured by a flow meter, the maximum capacity of the well pump, or another
measurement acceptable to the State.
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6. The pH and temperature of the water supply.

The following example illustrates how this information is used to calculate CT and to
determine if a chemical disinfection system is providing a 4-log inactivation of viruses.

Example A.1

The Redwood Road water system serves 4 commercial businesses and a service station.
The water supply is provided by a single well on the property that is operated by a pressure
activated switch. The information supplied with the well pump that was purchased for the
system says it has a capacity of 5 gpm. A hypochlorite solution is injected using a drum of
prepared solution and an injection pump inside the well house. The operator wants to determine
how much virus inactivation the disinfection system provides.

To determine the inactivation the system provides through disinfection, the operator
needs to calculate the CT achieved by the hypochlorination system.

e The operator must determine T, the contact time, from the volume of water held in
the system’s components and the maximum daily flow, and the operator must
measure C, the disinfectant residual concentration, at or before the first service
connection.

e The operator knows the well pump has a capacity of 5 gallons per minute (gpm) from
the manufacturer’s information. This is the maximum flow through the water system.
T, the contact time in the system is the volume (in gallons) of the system divided by
the maximum flow.

e The operator knows there are 100 feet of 2 inch pipe between the well house and the
first service connection, the service station. The volume of the pipe in cubic feet and
then in gallons is determined. The volume of the pipe in gallons is divided by the
flow to find the contact time.

The diameter of the pipe is 2 inches or 2/12 feet.
The area of the pipe is [m x (diameter®)]+4 and n=3.14,or the area is also
0.785% diameter”

So the area of the pipe is 0.785 x (2/12 feet)*=0.022 sq.ft.

The volume of the pipe in cubic feet=100 feet x (0.022 sq. ft.)=2.2 cubic feet
The volume of the pipe in gallons is 2.2 cubic feet x 7.48 gallons/cubic
foot=16.4 gallons

The contact time, T, in the pipe is the volume of the pipe divided by the flow
T=16.4 gallons ~ 5 gpm=3.3 minutes
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The operator measures the chlorine residual at the service station and finds it to be 0.5
mg/l. So, the CT provided by the system is 0.5 mg/ | X 3.3 minutes = 1.6 mg/l-minutes

The CT needed for 4-log inactivation of viruses using chlorine is provided in Exhibit A.1.
The operator has measured the temperature of the water as 10°C and the last chemical analysis
done for the well found a pH of 7.4 for the well water. Looking in Exhibit A.1 the CT needed
for that temperature and pH for a 4-log inactivation with chlorine disinfection is 6 mg/l-minutes.

To provide 4-log inactivation, the CT provided by the system must be equal to or greater
than the CT required from Table 1 (or the ratio of CT required/CT achieved must be 1.0 or
more). Since the CT provided by the system, 1.6 mg/l-minutes, is less that the CT required from
Table 1 (6 mg/l-minutes), the system does not provide enough CT to achieve 4-log inactivation
of viruses. If the system was required to provide 4-log inactivation or wished to provide it to
avoid triggered monitoring, the CT provided by the system would need to be greater.

A.2.2 Determining Contact Time, “T”, for CT calculations

In determining contact time for flow in pipes, as in the previous example, contact time
can be assumed to be equal to the hydraulic detention time at a particular flow rate (e.g., plug
flow conditions). However, that is not the case for storage tanks and reservoirs and treatment
plant processes. In these cases, contact time should be determined using tracer studies or using
other methods approved by the State.

Appendix C of the Guidance Manual for Compliance with the Filtration and Disinfection
Requirements for Public Water Systems Using Surface Water Sources (USEPA, 1990) provides
a description of tracer studies and tracer study methods. In general, tracer studies should
represent the range of flow and operational conditions expected in the system and should have
data quality criteria (i.e., percent tracer recovered). Tracer chemicals used should be
conservative (high percent recovery) and should be acceptable to the State for use in public water
supplies.

Ground water systems may not have tracer study data available and conducting tracer
studies may be beyond the capacity of many ground water systems. States may use other
methods to determine contact time for use in CT calculations and determining minimum
disinfectant residual for GWR compliance purposes.

One alternate method is to use “rule of thumb” fractions representing tracer studies that
have been conducted for various types and geometries of various basins and storage facilities.
Exhibit A.4 presents fractions that can be used under a given set of conditions to estimate contact
time for CT calculation. For a particular tank or process, the baffling factor (also known as the
T;o/T ratio) is estimated based on the information available or a conservative assumption is made
if no information regarding the tank is available. The baffling factor is used to reduce the contact
time in the basin for CT calculations. Operating conditions in the basin (i.e., overflow levels)
also need to be considered in determining actual basin volume. Example A.2 presents the use of
baffling factors in determining contact time in a storage tank. A conservative approach to
determining minimum contact time and setting minimum disinfectant residual is to use a baftling
factor of 0.1. It is important to note that, under certain hydraulic or flow conditions, flow may
bypass tanks and storage facilities with a common inlet and outlet and there may be no
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disinfectant contact time provided. Due to their operating characteristics, pressure bladders and
hydropneumatic tanks may not provide continuous disinfectant contact time.

Example A.2

The operator of the Myrtletown water system wants to estimate the contact time in the
system’s single storage tank. The operator has calculated that the minimum capacity of the tank
is 11,000 gallons based on the level of the float switch that signals the well pump to turn on and
off. The operator has records from the flow meter at the tank outlet and the maximum flow over
the past 12 months was 55 gallons per minute.

The storage tank has a single baffle in front of the inlet pipe and the inlet and outlet are
located on opposite sides of the tank. The operator chooses a baffling factor of 0.1.

The theoretical hydraulic detention time in the tank is 11,000 gallons+55gallons/minute
or 200 minutes. Using the baffling factor of 0.1, the estimated contact time in the tank under
maximum flow conditions is 0.1%X200 minutes which equals 20 minutes.

To determine the virus inactivation provided by the Myrtletown system, the estimated
contact time is multiplied by the disinfectant residual measured at or before the first customer to
find the “CT” provided. If the Myrtletown system used chemical disinfection for compliance
with the GWR (either as a corrective action or in lieu of triggered monitoring), the system would
be required to provide a minimum residual level determined by the State using the CT approach.

A.2.3 Setting a Minimum Disinfectant Residual

The GWR requires that the State specify a minimum disinfectant residual, to be met at or
prior to the first customer, for systems using chemical disinfection to provide virus treatment for
their ground water sources. The minimum disinfectant residual is established using the CT
concept. In setting a minimum disinfectant level, which becomes a compliance criterion for the
system, the following information should be reviewed and considered:

e System configuration and operations (e.g., location of first customer, operation of
storage, bypass of storage);

e The range of operating conditions (e.g., continuous or intermittent, peak flows);

e The range of expected water quality affecting disinfection (e.g., temperature, pH,
disinfectant demand);

¢ Residual monitoring equipment (e.g., grab sample/portable kit, continuous
monitoring);

¢ Condition of monitoring equipment, reagents and other supplies, maintenance and
calibration of continuous monitoring equipment; and

¢ Disinfection system reliability features (e.g., alarms, automatic shutdown).
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A.2.4 UV Disinfection

EPA has identified UV doses for virus inactivation credit, which are shown in Exhibit
A.5. These doses are based on the inactivation of adenoviruses, which are particularly resistant
to UV light. EPA is concerned that fecally-contaminated ground water may contain
adenoviruses and/or other UV resistant viruses that present a human health risk. The UV doses
in Exhibit A.5 are significantly higher than those considered for the proposed GWR (USEPA,
2000). When developing the proposed rule, EPA considered only the UV inactivation of
Hepatitis A virus (HAV), which is much less resistant to UV light than adenovirus. Based on
HAV inactivation alone, EPA included UV light in the GWR proposal regulatory text as a stand-
alone treatment technology that could provide 4-log virus inactivation. However, data published
subsequent to the GWR proposal indicated that some viruses, particularly adenoviruses, are
much more resistant to UV light than HAV. The Agency believes that the UV doses in Exhibit
A.5 are sufficient to achieve the designated level of inactivation of all waterborne pathogenic
viruses that have been studied.

UV reactors should undergo validation testing to determine the operating conditions
under which the reactor delivers the UV dose required for the necessary virus inactivation level.
In general, the operating conditions determined in validation testing should include flow rate,
UV intensity as measured by a UV sensor, and UV lamp status. These operating conditions, as
well as any State-specified monitoring or operating conditions, would be both a part of State
approval of an alternative treatment process that meet the requirement of the GWR and part of
compliance monitoring for an alternative treatment process for GWR compliance. The
Ultraviolet Disinfection Guidance Manual for the Final Long Term 2 Enhanced Surface Water
Treatment Rule (EPA 815-R-06-007) (USEPA, 2006a) provides additional information on UV
disinfection, planning and design of UV facilities, validation of UV reactors, and start-up and
operation of UV facilities.

At present, EPA is unaware of available testing protocols that can validate the
performance of UV reactors at the dose of 186 mJ/cm? needed for a 4-log virus inactivation
credit. However, UV reactors validated at lower doses can be used in a series configuration or in
combination with other inactivation or removal technologies to provide a total 4-log treatment of
viruses to meet GWR requirements. The GWR allows States to approve and set compliance
monitoring and performance parameters for any alternative treatment, including UV light or UV
light in combination with another treatment technology, which will ensure that systems
continuously meet the 4-log virus treatment requirements. Further, a UV reactor validation
protocol for 4-log inactivation of viruses may be developed in the future.

The UV dose requirements shown in Exhibit A.5 were derived exclusively from studies
with low pressure (LP) UV lamps. UV dose is well defined and can be determined accurately for
this type of lamp. However, a recent bench scale study has observed that medium pressure (MP)
and pulsed UV (PUV) lamps may inactivate viruses, particularly adenovirus, at lower UV doses
than LP UV lamps (Linden et al., 2007). A recent full scale study also found that MP UV lamps
may inactivate adenovirus at lower doses than LP UV lamps (Linden et al., 2008). MP and PUV
lamps emit UV light at many wavelengths (polychromatic), while LP UV lamps primarily emit
light at a single wavelength.
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If future studies support the finding that MP and PUV lamps inactivate adenoviruses at
lower UV doses than LP lamps, then the identification of alternative UV doses for virus
inactivation credit with MP and PUV lamps may be warranted. Such development of UV dose
requirements for specific polychromatic lamp types would potentially also require the use of
specialized validation and monitoring approaches to account fully for the effects of different
light wavelengths.

Exhibit A.1 CT Values for a 4 -log Inactivation of Viruses by Free Chlorine *?

Log Inactivation

2.0 3.0 4.0

pH pH pH
Temperature (°C) 6-9 10 6-9 10 6-9 10
0.5 6 45 9 66 12 90
5 4 30 6 44 8 60
10 3 22 4 33 6 45
15 2 15 3 22 4 30
20 1 11 2 16 3 22
25 1 7 1 11 2 15

T Guidance Manual for Compliance with the Filtration and Disinfection Requirements for Public Water Systems Using
Surface Water Sources, USEPA, 1990.

% Basis for values given in Appendix F, Guidance Manual for Compliance with the Filtration and Disinfection
Requirements for Public Water Systems Using Surface Water Sources, USEPA, 1990.

Exhibit A.2 CT Values for Inactivation of Viruses by Chlorine Dioxide **

Temperature (°C)

Inactivation <=1 5 10 15 20 25
2-log 8.4 5.6 4.2 2.8 2.1 1.4
3-log 25.6 17.1 12.8 8.6 6.4 4.3
4-log 50.1 33.4 25.1 16.7 12.5 8.4

® Guidance Manual for Compliance with the Filtration and Disinfection Requirements for Public Water Systems Using
Surface Water Sources, USEPA, 1990.

* Basis for values given in Appendix F, Guidance Manual for Compliance with the Filtration and Disinfection
Requirements for Public Water Systems Using Surface Water Sources, USEPA,1990.

Exhibit A.3 CT Values for Inactivation of Viruses by Ozone >°

Temperature (°C
Inactivation <=1 5 10 15 20 25
2-log 0.9 0.6 0.5 0.3 0.25 0.15
3-log 1.4 0.9 0.8 0.5 0.4 0.25
4-log 1.8 1.2 1.0 0.6 0.5 0.3

® Guidance Manual for Compliance with the Filtration and Disinfection Requirements for Public Water Systems Using
Surface Water Source, USEPA, 1990.

® Basis for values given in Appendix F, Guidance Manual for Compliance with the Filtration and Disinfection
Requirements for Public Water Systems Using Surface Water Sources, USEPA 1990.
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Exhibit A.4 Baffling Classifications’

Baffling Conditions Baffling Factor (T1o/T) Baffling Description

Unbaffled (mixed flow) 0.1 None, agitated basin, very low length to width
ratio, high inlet and outlet flow velocities,
common inlet/outlet

Poor 0.3 Single or multiple unbaffled inlets and outlets,
no intra-basin baffles
Average 0.5 Baffled inlet or outlet with some intra-basin
baffles
Superior 0.7 Perforated inlet baffle, serpentine or

perforated intra-basin baffles, outlet weir or
perforated launders

Perfect (plug flow) 1.0 Very high length to width ratio (pipeline flow)
perforated inlet, outlet, and intra-basin baffles

" Adapted from Guidance Manual for Compliance with the Filtration and Disinfection Requirements for Public Water
Systems Using Surface Water Sources, USEPA, 1990.

Exhibit A.5 UV Dose Table for Virus Inactivation Credit®

Log Credit Virus UV Dose (mJ/cm?)’
0.5 39
1.0 58
1.5 79
2.0 100
2.5 121
3.0 143
3.5 163
4.0 186

® Adapted from 40 CFR 141.720(d) (USEPA 2006b)

® md/cm?= millijoule per centimeter squared

A.3 Removal of Viruses

4-log treatment of viruses to meet the requirement of the GWR may also be accomplished
through removal (i.e., filtration) or a State-approved combination of inactivation and removal.
This section describes common filtration technologies and their applicability to GWR treatment
technique requirements. States may approve alternative treatment technologies, or combinations
of technologies, that provide 4-log treatment of viruses to meet the GWR treatment technique
requirements.

The following are commonly used filtration technologies that provide some level of virus
removal. While these technologies are more commonly used in systems treating surface water,
systems treating ground water (i.e., for iron and/or manganese removal) may also use these
technologies:

e Conventional Treatment;

e Direct filtration;
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e Slow sand filtration; and
e Diatomaceous Earth Filtration.

When properly designed and operated, these technologies are capable of achieving at
least 1-log removal of viruses (USEPA, 1990)

Membrane filtration technologies provide some level of virus removal and the GWR
includes specific requirements for the use of membrane filters. States may also approve
alternative filtration technologies if those technologies can demonstrate removal of viruses and
can be monitored to show continuing removal efficacy.

A.3.1 Membrane Technologies

Under the GWR, membrane technologies used to provide 4-log removal of viruses to
meet GWR requirements must have an absolute molecular weight cut off (MWCO), or an
alternate parameter that describes the exclusion characteristics of the membrane, that reliably
achieves at least 4-log removal of viruses.

Generally, only ultrafiltration, nanofiltration, and reverse osmosis membranes provide
virus removal. While microfiltration has been shown to achieve partial virus removal in some
cases, removal is typically attributable to the formation of a time-dependant cake layer on the
membrane surface, thus microfiltration is generally considered to be unreliable for high levels of
virus removal, such as those required by the GWR (USEPA, 2005). Manufacturers of membrane
technologies may have performed challenge or demonstration studies according to State or other
protocols to demonstrate virus removal performance. Manufacturers may have also participated
in treatment device certification programs such as the National Sanitation Foundation (NSF)
(http://www.nsf.org) or EPA’s Environmental Technology Verification (ETV) Program
(http://www.epa.gov/etv).

The GWR also requires that membrane technologies used to provide 4-log removal of
viruses to meet GWR requirement be operated in accordance with State-specified performance
requirements and show that the integrity of the membrane is intact. The most accurate method of
demonstrating membrane integrity currently available is direct integrity testing. The most
commonly applied direct integrity test is the pressure decay test, but other tests such as the
vacuum decay test are used in some applications. Three important attributes of a direct integrity
test are defined in the Membrane Filtration Guidance Manual (USEPA, 2005): sensitivity,
resolution, and frequency. Available direct integrity tests are capable of demonstrating integrity
capable of achieving 4-log removal, however site-specific conditions may result in direct
integrity test sensitivity lower than 4-log removal. Thus it is important to demonstrate the
sensitivity of a direct integrity test in each application of the technology. States may choose to
limit the virus removal credit awarded to a membrane process based on the demonstrated
sensitivity of the direct integrity test.

Resolution is the smallest integrity breach that contributes to the response from a direct
integrity test. EPA is not aware of any commonly used, pressure-based direct integrity test that
can achieve a resolution consistent with the size of a virus particle. The required test pressure is
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beyond the pressure tolerances of most membrane technologies in use today and pressure-based
direct integrity test applied at lower pressures may not detect small integrity breaches that could
pass viruses and thus compromise the log-removal capability of the system. Appendix E of the
Membrane Filtration Guidance Manual (USEPA, 2005) provides additional information on the
application of direct integrity tests to membrane processes used for virus removal.

Continuous indirect integrity monitoring, using turbidity, particle counts or other
surrogate water quality parameters, may be used to assess membrane integrity on a continuous
basis and establish performance criteria. Some methods of indirect integrity monitoring may not
have sufficient accuracy to serve as more than gross measures of membrane integrity for virus
removal (USEPA, 2005). For most ground water sources, turbidity and particles are not likely to
be present at levels high enough to set performance criteria or use in continuous monitoring and
States may need to use other water quality parameters (e.g., TDS, conductivity) or operating
parameters (e.g., transmembrane pressure, flux rate) as performance indicators. Monitoring of
some parameters may require laboratory analysis or additional monitoring equipment. It is
important to note that the continuous indirect integrity monitoring techniques discussed here are
significantly less sensitive than direct integrity tests, and do not provide verification that
membrane integrity is sufficient to meet virus log removal requirements. Rather, continuous
indirect integrity monitoring is used to monitor for major integrity problems, such as a failed seal
or end-cap.

As with other treatment technologies, membranes may be combined with another
treatment technology to provide a total of 4-log treatment of viruses. The combination of a
membrane technology with chlorine disinfection, which easily inactivates viruses at low doses,
would provide multiple virus barriers with a level of redundancy.

A.3.2 Alternative Filtration Technologies

As with membrane technologies, manufacturers of alternative filtration technologies may
have performed challenge or demonstration studies according to State or other protocols to
demonstrate virus removal performance. Manufacturers may have also participated in NSF, ETV
or other treatment device certification programs. The GWR requires that alternative filtration
technologies used to provide 4-log removal of viruses to meet GWR requirements be operated in
accordance with State-specified performance requirements. These performance requirements
could include continuous, indirect measures of performance using water quality parameters (e.g.,
TDS, conductivity) as performance indicators. Alternative filtration technologies may be
combined with another treatment technology to provide a total of 4-log treatment of viruses and
additional treatment could provide multiple virus barriers with a level of redundancy.
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Appendix B
Using Sanitary Surveys to Update State Source Water Protection Programs






APPENDIX B: USING SANITARY SURVEYS TO UPDATE STATE SOURCE WATER

PROTECTION PROGRAMS!

Note: In the examples below, the states use the
term “Source Water Assessment program”.

Sanitary surveys (Surveys) can be adapted to
support source water assessments. Three short
examples example are presented below. These
approaches could be utilized by other States
wanting to take advantage of the Survey
process to enhance or update their Susceptibility
Determinations (SDs).

Example 1: State of New York

As part of their agreement with the State,
counties in the state of New York will collect
additional information about their PWSs during
Surveys and site inspections and enter the data
into an add-on that the state developed for the
SDWIS database.

The Basic Facility Data form was modified for
use with the Source Water Assessment Program
to contain state-specific information:
contaminant history, locations of potential
contaminant sources and well logs. These data
were incorporated into assessments as Discrete
Contaminant Source Public Water Supply
Inventory and as sensitivity drivers and other
information pertinent to overall susceptibility.

Example 2: State of Louisiana

Sanitarians in the Louisiana Department of
Health and Hospitals have conducted sanitary
surveys that have proven useful for updating
Source Water Assessment Program data.
Health and Hospitals has access to the Source
Water Assessment Program reports and checks
them against the information obtained during
sanitary surveys. Health and Hospitals notifies
the Louisiana Department of

Environmental Quality if there are any errors in
the report, such as wells that are incorrectly
numbered or no longer active. Health and
Hospitals also notifies Environmental Quality if
new wells have been drilled, if a system has
been closed, or if a new system has come
online; new systems are added to the source
water assessment database.

One Health and Hospitals staff person works
with Environmental Quality to update the
contaminant source inventories. This staffer
performs the field work and then Environmental
Quality updates the database. Currently, source
water areas are prioritized for updating based on
well-update information provided by the Health
and Hospitals sanitarians, or on a request from
such individuals and entities as the public, a
government agency, or a water system. In the
future, further prioritization would be based on
susceptibility to contamination (as indicated by
Source Water Assessment Program data).

Example 3: State of Michigan

The Source Water Assessment Score provides
a susceptibility determination for Michigan’s
noncommunity wells. One element of the Score
is noncommunity PWS-well construction,
maintenance, and use, which are determined as
part of the sanitary-survey process. States, the
PWS, or Source Water Protection Partners
could take advantage of this scoring system to
re-evaluate well integrity as information
becomes available during the sanitary survey
cycle.

YUSEPA. 2006. How-To Manual: Update and Enhance Your Local Source Water Protection Assessments. EPA-816-K-06-004.

Available online: http://cfpub.epa.gov/safewater/sourcewater/
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