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(ABSTRACT)

During the early 1980s, concern over the poor quality of
the nation's drinking water began to arise. Though the Safe
Drinking Water Act (SDWA) had been passed almost a decade
earlier, many problems still existed. These problems included
the inability of the Environmental Protection Agency to
promulgate new drinking water standards and to enforce new and
existing standards. To address the shortcomings of the
original act, Congress passed the 1986 SDWA Amendments.

This document attempts to accomplish two main goals. The
first is to summarize selectively the requirements of the 1986
Safe Drinking Water Act (SDWA) Amendments as reflected in
proposed and finalized drinking water regulations. The areas
of coverage include proposed regulations for eight inorganic
and thirty synthetic organic chemical contaminants, the
Surface Water Treatment Rule (SWTR), and the Total Coliform
Rule (TCR). In order to facilitate an understanding of the

SDWA and the 1986 Amendments, a sectional analysis was



provided in an appendix.

The second goal of this document is to assess the
economic impact of this 1legislation upon Virginia water
facilities. In this regard, the cost of water treatment
technologies whose use will likely increase as a result of the
legislation have been estimated, compiled, and documented.
These technologies include granular activated carbon (GAC):;
reverse osmosis; ion exchange; and various aeration,
filtration, and disinfection technologies. Several case
studies that assess and highlight the direct impacts of the
1986 SDWA Amendments upon Virginia water facilities are

presented.
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SECTION ONE: INTRODUCTION and OVERVIEW

I. Introduction

The period of the late 1960's and early 1970's was an era
in which the consciousness of the American public was awakened
to the pervasive ecological damage that was being produced by
continuing national economic growth and development. Polluted
waterways, haphazard toxic waste disposal sites, and
irresponsible environmental attitudes became the heart-felt
concerns of a growing and powerful grassroots movement. The
degradation of the environment began and persists as an ever
present residual of society's technological prowess. As the
booming industrial sector continued to pursue "bigger and
better," the environment, including many sources of drinking
water, was silently becoming degraded.

Tﬁe birth of the environmental movement began in an
effort to address the amassing ecological damage of a
technology-hungry nation. This movement became the driving

force behind much of the environmental legislation passed in



the early and late 1970's. The Safe Drinking Water Act (SDWA)
(P.L. 93-523, codified as 42 USCA secs. 300f et seq.), passed
in 1974 and parent of the 1986 SDWA Amendments (P.L. 93-523),
is one such act. While more specifically a health-protection
measure than a general environmental protection statute, the
SDWA's existence is attributable to this new-found
environmental awareness. The purpose of this report is to
examine the economic impact of the 1986 SDWA Amendments upon
Virginia water facilities. In light of this aim, a discussion
of the parent and offspring legislation is required to provide
a proper historical overview and background.

With the dawn of the 1970's, scientific investigations
into the nation's sources of drinking water began to unfold a
frightening development. Since the 1950's, scores of
synthetic organic chemicals continued to be developed and used
in industrial processes for production of service and consumer
goods. Though use of these chemicals eased everyday work and
living, their introduction into the environment was
inevitable. Environmental investigations began to reveal the
presence of multitudes of synthetic organic chemicals in
drinking water sources. The intrusion of such a large number
of chemicals, for which little health-effects data existed,
into the nation's drinking water sources sparked concern among
the American public. Public pressure mounted for federal
legislation to address this issue.

Prior to adoption of SDWA, federal control over drinking



water quality was limited to the 1962 Public Health Service
drinking water standards. These standards had been developed
under legislation authorizing the Secretary of the Department
of Health, Education, and Welfare (HEW) to "... make and
enforce such regulations as in his judgement are necessary to
prevent the introduction, transmission, or spread of
communicable diseases." The phrasing of this legislation lent
such authority to the HEW only with respect to communicable
diseases. This clearly left chemical and disease causing
contaminants unregulated in the federal law and is indicative
of the level of concern at the time given to such drinking
water contamination. Another weakness of the legislation was
that HEW could enforce regulations only with respect to
interstate "conveyances" (i.e. interstate waterways, public
carriers - buses, trains, etc.) where drinking water was
concerned.

After passage of the National Environmental Policy Act
(NEPA) (42 USCA secs. 4321 et seq.) in 1969, the Environmental
Protection Agency (EPA) was created by executive order. In
1970, the authority to promulgate drinking water standards was
transferred to this newly created agency. During 1971,
federal legislators began drawing up proposals for a solution
to the drinking water problem. Federal action came to be
viewed as necessary not only for the protection of the public
health and welfare but also for that of the national economy.

Impacts of poor drinking water quality that were considered by



the legislators included (84):

1. The decline of interstate travel and tourism in
areas subject to waterborne disease outbreaks.

2. Curtailment of the economic productivity of those
areas beset by waterborne disease illness as result
of worker absenteeism.

3. The economic losses suffered by farmers as a result
of agricultural employees (migrant workers) who
migrate across state lines avoiding areas plagued
by unsafe drinking water.

4. The ability of communicable diseases to be
transported across state 1lines wvia interstate
waterways.

5. The influx of new commercial enterprises and
residents in areas lacking potable drinking water.

6. The drain on the resources of health care systems
in an area as a result of unsafe drinking water
(e.g. Medicare, Medicaid).
Another reason for the federal government taking the lead role
in implementing drinking water clean-up programs was that
water in the hydrologic cycle does not obey or respect state
borders. Thus, the most logical approach appeared to be a
cooperative effort among the federal, state, and 1local
governments.
Beyond these weaknesses in coverage and scope of the
existing drinking water legislation, other inherent factors
were attributable to the poor health of the drinking water

industry. These factors included (84):

1. The poor physical conditions and disrepair existent at
many of the water treatment facilities.

2. The operation of water treatment processes by plant
personnel who lacked a basic understanding of water
chemistry and treatment technology in order to



optimize water production.

3. Contamination of distribution water resulting from the
cross connecting of sewage and storm runoff pipes to
water lines.

4. The lack of mandatory monitoring requirements to
ensure that promulgated drinking water standards were
being met.

5. The lack of strong enforcement authority and measures
by which to enforce drinking water regulations and
prosecute systems not in compliance.

6. The proliferating growth of small water facilities
which lacked the capital base on which to support the
necessary personnel and technologies.

7. The dearth of knowledge regarding health effects,
costs, technological assessment, and monitoring data
needed to effectively combat drinking water
contamination.

With the presence of so many problems and concerns in the
drinking water industry, it was clear that a comprehensive
bill was needed in order to assure the nation of high quality
drinking water.

In response to this situation, the SDWA established a
framework within which regulations for contaminants could be
promulgated - the National Primary Drinking Water (NPDW)
regulations. It defined contaminants as those substances
found in drinking water which adversely affect the public
health. These NPDW regulations were to be set to protect
human health to the maximum extent feasible.

Initially, interim primary regulations were to be created,

accompanied by recommended maximum contaminant levels (RMCLs).

Within two years, revised primary regulations were to be



promulgated based upon input from findings by the National
Academy of Sciences (NAS). The revised primary regulations
were to include Maximum Contaminant Levels (MCLs) in cases
where monitoring is feasible and treatment techniques for
cases where monitoring is infeasible. The primary regulations
were to be designed such that criteria and procedures for
determining compliance with requirements (e.g. monitoring and
reporting) were assured.

Also written into the legislation was implementation and
enforcement authority to be administered by the EPA or by a
state if that state had obtained primary enforcement
responsibility - a concept referred to as "primacy". A state
could obtain primacy by implementing a program providing
controls at least as strict as the federal requirements. To
facilitate state assumption of authority, provision was made
for federal grants to assist states in administering an
approved state program. To ensure proper and timely
compliance by state agencies with primacy, the SDWA provides
for EPA enforcement after required notice to a state with
primacy.

Provision for variances and exemptions was written into the
original SDWA to extend the time for compliance by a water
system due to extenuating circumstances or to totally exempt
a system from a requirement which is not applicable.
Variances and exemptions were to be granted by the appropriate

regulatory agency (i.e. EPA or state agency).



In addition to primary drinking water regulations for
protecting public health, the SDWA also provided for the
creation of'Secondary Maximum Contaminant Levels (SMCLs) as
federally nonenforceable secondary drinking water regulations
designed to protect the public welfare. The SMCLs were
intended to serve as recommended limits for esthetics and
addressed characteristics that render a drinking water less
desirable for use based upon sight, taste, and smell.

Another focus of the legislation was to establish Federal-
State programs for the protection of ground water sources. As
mentioned previously, ground water sources comprise a large
portion of raw water sources. The Clean Water Act (33 USCA
secs. 1251 et seq.), the primary federal water quality
legislation, does not apply to waste disposal into ground
waters (U.S. vs. GAF Corp., 389 F. Supp. 1379 (S.D. TX 1975)).
The SDWA attempted to remedy this situation by providing for
establishment of a program for the regulation of underground
injection wells.

In spite of high expectations, the original SDWA proved to
have limitations in actual practice. The primary shortcoming
was that drinking water standards were slow to be developed
because of the long and complex standard-setting process
written into the law. In addition, this system was not
sensitive to the discovery of increasing numbers of
anthropogenic contaminants being found in the nation's raw

water sources. This insensitivity resulted in a sluggish



response by the EPA to these discoveries. With a rise in the
incidence of waterborne disease outbreaks since enactment of
the SDWA, it was clear that the requirements of the SDWA were
not adequate for addressing existing water contamination
problems. Because of these problems, in 1986 Congress passed
the SDWA Amendments. Considering the severity of the drinking
water problem, action had to be taken to substitute stronger
and more streamlined measures to correct the shortcomings of

the SDWA.



II. oOverview of Report

The report is divided into six sections aimed at expediting
the ease with which the reader may obtain desired information.
The six sections of the report are:

Section 1: Introduction and Overview

Section 2: Summary of the Safe Drinking Water Act
Section 3: Requirements of the 1986 SDWA Amendments
Section 4: Selected Water Treatment Cost Determinations
Section 5: Case Studies

Section 6: Summary

Sections three and four constitute the bulk of the document
and were designed to be used together. Section three provides
information regarding drinking water standards and monitoring
requirements of the phase two contaminants; this section also
contains the characteristics and treatment discussion of all
phase two contaminants. Cost information for the majority of
treatment processes identified in section three is contained
in section four. This information is presented in section
four according to treatment technology categories (e.g.,
granular activated carbon, aeration, filtration, etc.) which
are further subdivided by system type and or system size.
These two sections used in conjunction should help provide the
reader with an idea as to what their obligations are under the
law and costs to be expected. The other sections of the

report supplement sections three and four in order to allow

the opportunity for the reader to gain the fullest possible
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understanding of the 1986 Amendments.



SECTION TWO: SUMMARY OF THE SAFE DRINKING WATER ACT

I. Coverage

Only those water facilities which produce finished water
and supply the public are subject to federal regulations. On
this basis, coverage is not applied to those systems which
(14):

1. consist of only distribution and storage
capabilities (i.e. no treatment technology)

2. obtain water from a public water system but is not
owned or operated by such

N *”ii{“’J ’4. are not carriegs engaged in interstate commerce or
Kov which transports passengers.

Integral to the coverage aspect of the SDWA and the 1986
Amendments is the number of customers served by the water
facility. In general, any facility serving more than 25
customers is considered to fall under the constraints of this

legislation.

II. Requirements of the Amendments
If one shortcoming of the original SDWA could be labeled

as the major flaw of the legislation, it would undoubtedly be

11
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the inability of the EPA to promulgate drinking water
standards and revise old ones quickly. The explanation for
this was the complexity and design of the standard-setting
process. The 1986 Amendments changed the standard-setting
process to allow contaminant regulations to be promulgated
into law quickly.

Under the original SDWA,a three step approach was taken
in approaching the standard-setting process involving both the
EPA and the National Academy of Sciences (NAS). The first
step taken by the EPA was to create an "interim" standard for
a contaminant termed an "Interim National Primary Drinking
Water" (NPDW) regqgulation. To accompany this standard was a
nonenforceable health goal termed a "Recommended Maximum
Contaminant Level" (RMCL). After two years, the EPA was to
finalize the interim NPDW by issuing a revised standard, or
"Revised NPDW" regulation. This revised regulation was to be
based on recommendations from the National Academy of Sciences
(NAS). The recommendations from the NAS were not forthcoming,
and, consequently, the revised standards were developed slowly
or not at all.

One reason why the recommendations were slow to be
offered by the EPA was that the toxicological testing implicit
to such recommendations is a time consuming science requiring
extrapolation from lower life forms. This approach was, and
still is, cumbersome at best and was dependent upon a high

level of nonexistent interagency communication.
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To combat the shortcomings of the original standard-
setting process under the SDWA, the 1986 SDWA Amendments
implemented sweeping changes to this process. First, the
distinction between "interim" and "revised" regulations was
removed by designating interim or revised regulations
currently existing as "NPDW regulations." As stipulated by
the new law, NPDW regulations are to remain in effect until
such time as they are replaced by standards to be promulgated
under the 1986 SDWA. The enforceable standards are
promulgated as a Maximum Contaminant Level (MCL) which are
based upon the use of the best available technology (BAT).
The decision to base the MCL upon a particular BAT which will
effectively remove a contaminant must incorporate
consideration of economic and technological limitations. The
EPA process for determining BAT and BAT criteria included
identifying all treatment technologies, both conventional and
advanced, from which BAT(s) were chosen based on contaminant
removal categories. The 1986 Amendments also renamed the RMCL
as a Maximum Contaminant Level Goal (MCLG) and mandated that
MCLs and MCLGs must be promulgated simultaneously, with the
MCL being set as close as is feasible to the MCLG. In the
event that ascertainment of the acceptable level of a
regulated contaminant is not economically or technologically
feasible, the EPA is authorized to require the use of a
treatment technique in lieu of an MCL (13).

Besides overhauling the standard-setting process and
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making other important regulatory changes, the 1986 Amendments
also called for the immediate promulgation of drinking water
standards (NPDW regulations) for 83 known contaminants - "the
list of 83." Because the standard-setting process (though now
more simplified) is a complex, time-consuming task subject to
scientific scrutiny, the EPA, though not 1legislatively
required, prioritized promulgation of the contaminants. Thus,

the 83 contaminants were to be regulated in four phases:

1. Phase One: Volatile Organic Chemicals (VOCs)
and Fluoride

2. Phase Two: Synthetic Organic Chemicals (SOCs)
and Inorganic Chemicals (IOCs)

3. Phase Three: Radionuclide Contaminants

4. Phase Four: Disinfectant by-Product (DBPs)

The first phase includes regulations for eight volatile
organic chemicals (VOCs) and fluoride. Regulations for the
phase one contaminants were promulgated in July, 1987 (Federal
Register 8 July 1987, 52-25690) and become fully effective
January 1, 1991. The phase II contaminants consist of 30 SOCs
and eight IOCs and are listed in Tables 1 and 2 with their
accompanying proposed MCL and MCLG. Proposed BATs for the
phase two contaminants are listed in Tables 3 and 4. Phase
two contaminants are discussed in detail later in the document
in regard to their use, environmental occurrence, and removal,
and also in regard to the monitoring requirements imposed by

the 1986 SDWA Amendments. Arsenic, though on the "list of 83"
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as a phase two contaminant, has been excluded by the EPA
because of uncertainty regarding health effects research.
Final-rule promulgation for the phase two contaminants is
expected in the summer of 1990. As a result of personnel and
funding shortages, the EPA has been unable to adhere to a
strict timetable for the promulgation of drinking water
regulations and rules was outlined by the 1986 Amendments.

Regulations for radionuclides and DBPs are to be proposed
in the summer and fall of 1990, respectively. To Kkeep
promulgated standards up to date with current scientific
evidence and advances in analytical methods, all standards are
subject to periodical review. This ensures regulations which
are as protective of public health as is possible.

In addition to the promulgation of drinking water
standards for the list of 83, the 1986 Amendments called for
the establishment of other drinking water criteria, rules, and
prohibitions. The criteria include the promulgation of
drinking water standards for 25 "new" contaminants at three
year intervals after the promulgation of all contaminants on

"the 1list of 83" and the monitoring of unregulated

contaminants. The latter is included in the phase two

discussion section of this report. Rules to be created

“W The mandatory disinfection rule is due to be
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proposed within the next two years and for this reason is not
discussed in this document. Lastly, an ban on lead pipes,
solder, and flux has been instituted to address the concern
over lead contamination in drinking water; this ban is briefly
discussed. Requirements implemented under the promulgation of
phase one regulations are not included due to their similarity

to the phase two contaminants (or vice versa).

III. Monitoring Requirements

The EPA has attempted to focus monitoring requirements on
systems and contaminants that pose the greatest threat to
public health. This approach, as a result, involves a complex
system of sampling procedures and frequencies (7). The
complexity of the monitoring requirements is also a direct
result of the incorporation of concern for the economic burden
placed on systems as a result of monitoring. Monitoring
requirements are based on a combination of system size, raw
water source, and other factors. These requirements are
unique to each contaminant phase or rule promulgated since
contaminants have inherently different properties. Such
monitoring requirements are best discussed wunder the
appropriate phase and rule discussions. Monitoring for
unreqgulated contaminants is also to be required. It is
expected that the significant increase in monitoring required
by the Amendments will add a substantial amount of effort and

cost to large- and small utilities alike (22).
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IV. Variances and Exemptions

To make provision for unusual or extenuating
circumstances within the legal framework of the SDWA, variance
and exemption provisions are included. Variances provide
exceptions to the applicability of a drinking water standard
or treatment technique to a water system. Variances are
generally granted when a water system is unable to meet
drinking water standards despite application of the most
effective treatment methods due to extensive contamination of
the source water. Though at no time would the utility be
allowed to supply their consumers with "dangerous" water.
Variances are implemented on an individual contaminant basis.
At the time a variance is granted, a compliance schedule
denoting progress towards compliance must also be prescribed
(14) .

Exemptions may be granted when a water system is unable
to implement treatment technology. Acceptable reasons for the
granting of an exemption include (14):

1. The need for more time to complete the necessary
capital improvements.

2. The need for financial assistance and the entry
into an agreement to obtain such.

3. Entry of the system into an enforceable agreement
to become part of a regional public water system.

All practicable steps to meet the drinking water standard must
be taken by the system in order for the exemption to be

granted. At the time an exemption is granted, an
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implementation and compliance schedule must be established.
Variances and exemptions are to be granted by the primacy

agency.

V. Primacy (State Enforcement Responsibility)

"Primacy" 1is the term for the adoption of primary
enforcement responsibility by a state. 1In order for a state
to obtain primacy it must submit a plan to the EPA which (14):

1. Adopts state regulations for drinking water which

are no less stringent than the federal drinking

water regulations.

2. Adopts and implements adequate surveillance and
enforcement plans.

3. Adopts and implements variance and exemption
granting procedures which are as stringent as
federal criteria, if exemptions and variances are
to be allowed by a state.

A primacy plan is subject to EPA review before primacy status
can be given to a state. Periodical review by the EPA of a
state's primacy status is required in order to assure
continuing compliance with such requirements. In states which
have not obtained primacy status, the EPA is endowed with
primary enforcement responsibility. For this reason,
throughout this document the term "Primacy Agency" refers to

the bearer of this responsibility (either the state or the

EPA). The state of Virginia currently retains primacy status.
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VI. Enforcement

The enforcement scheme under the original SDWA did not
make provision for administrative action to be taken directly
by the EPA. The only avenue by which enforcement procedures
could be taken was through costly and time-consuming civil or
criminal judicial action. Since the EPA could only pursue a
limited number of such actions, these tended to be systems
which would serve as an example to the drinking water
industry. Hence, small violations were often ignored in the
interest of prosecuting large systems with severe violations.

To address this shortcoming, the "administrative order"
was created by the 1986 Amendments. This enforcement
mechanism is an order issued by the EPA to require compliance
with regulations, schedules, or other requirements of the
Amendments. It may be issued where minor infringements of
regulations exist and can result in penalties of up to $5,000.
This mechanism was created to complement existing enforcement
procedures by allowing the EPA to penalize a greater number of
violators and, hence, more strictly apply the law.

Also as a result of the 1986 Amendments, civil penalties
were increased from $5,000 to $25,000 per day for each day
that a violation continues. Criminal penalties were not
included in the enforcement section pertaining to public water
supply systems because of the inapplicability of the
"willfulness" requirement mandatory in criminal cases.

Willfulness is not considered to apply to drinking water
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because it is assumed that the supplier would not knowingly

jeopardize the public health.



SECTION THREE: SPECIFIC REQUIREMENTS of the 1986 AMENDMENTS

I. Phase Two Contaminants: Characteristics and Treatment

This section presents a brief summary of the chemistry,
occurrence, and removal of the thirty-eight inorganic and
organic, phase two, drinking water contaminants. The intent
is to provide an understanding of the nature of these
unconventional contaminants to assist in assessing the

vulnerability and the treatment of such contamination.

A. Inorganic Contaminants

1. Asbestos

Asbestos is the collective name given to minerals which
occur naturally as fiber bundles. Being widely distributed in
the earth's crust asbestos occurs in many forms. The most

abundant of these forms is chrysolite and 90 percent of the

world's reserves can be found in southern Africa, Canada, USSR

and China (86). Asbestos fiber bundles possess unusually high

22
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tensile strength, flexibility and chemical and physical
durability which makes them particularly useful in many
industrial processes and finished products; thousands of
industrial uses for asbestos are reported to exist (86). 1In
the United States, levels of such use have been declining due
to results of health-effects research indicating the
carcinogenicity of asbestos.

The adverse health effects concerning the inhalation of
asbestos has been well documented. A strong link has been
established between asbestos and pulmonary and pharyngeal
cancer; however, evidence for the carcinogenicity or co-
carcinogenicity of ingested asbestos is not documented as
well. The major route of entry for ingested asbestos is
through contaminated drinking water. Asbestos occurs in
drinking water supplies as a result of atmospheric
precipitation, asbestos-cement (A/C) pipe erosion, cooling
tower blow-down, and the erosion of asbestos bearing rocks
(19). Concentrations of asbestos in drinking water range up
to 2 billion fibers per 1liter, but typical raw water
concentrations are less than 10 million fibers per liter (82).

Presently, the causal relationship between ingested
asbestos and cancer induction is not conclusive. The
nonexistence and wunavailability of historical asbestos
exposure levels is part of the problem to assess this
relationship. Epidemiological evidence from 1985 seems to

support the contention that an association between ingested
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associated with such monitoring.

Monitoring requirements, besides being based upon
analytical requirements, are also based on raw water source,
system size, and, in some instances, system vulnerability, as
determined by a vulnerability assessment. These assessments
are to be conducted by the Primacy Agency and are to assess
the potential for contamination of a system's raw and finished
water for any given phase two contaminant. Implementation of
the monitoring requirements are characteristically required
according to system size. Larger systems are usually required
to implement programs much more rapidly than smaller systems.
Monitoring requirements for surface and ground water sources
are addressed separately for four basic reasons (29):

1. The sources and mechanisms of contamination differ.

2. Surface water is subject to rapid changes in water
quality as compared to ground water.

3. Seasonal variations significantly affect surface
water more than ground water.

4. Ground water contamination is typically a more
localized problem than surface waters. Therefore
spatial variations are considerably important in
ground water systems (i.e., ground water quality
can be significantly different in a given small
area).

Because all these factors affect the monitoring requirements
of a water system for any given group of the phase two
contaminants, these requirements are considered separately for

each of the aforementioned groups. In addition, requirements

for monitoring of the unregulated contaminants are also
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discussed. It is important to note that these are proposed
requirements and are likely to be subject to further revision

during final rule making.

A. Inorganic Contaminants

Monitoring protocol has been proposed which applies to
all phase two inorganic contaminants except for asbestos
contamination and nitrate and nitrite contamination. For this
reason, these three exceptions will be discussed separately
within the inorganic chemical (IOC) discussion. In an effort
to simplify the inorganic monitoring requirements, the EPA has
proposed that fluoride, a phase one contaminant, be included
under the IOC monitoring requirements of the phase two
regulations. A summary of the inorganic monitoring
requirements may be found in Table 5. Community water systems
will have 18 months from the date of promulgation to complete
the initial round of monitoring requirements for all IOCs and
submit a report containing the results to the Primacy Agency.
Non-transient, non-community systems will have four years from
the date of promulgation to comply. This division is
consistent with the phasing in of monitoring requirements
based on size since non-transient, non-community systems

typically serve less than 3,300 persons (29).
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1. Barium, Cadmium, Chromium, Mercury, and Selenium
a. Surface Water System Monitoring

These requirements apply to surface water systems and
ground water systems under the direct influence of a surface
water body. Surface water systems are required to sample at
one of two locations. The first option for sampling is at
points in the distribution system which are representative of
each water source utilized by the system. The second option
is to sample at each entry point to the distribution system
which 1is located after any treatment and which is
representative of each source. Surface systems must monitor
on an annual basis but may have this frequency reduced at the
discretion of the Primacy Agency. The monitoring frequency
may be reduced to no less than once every ten years for any
one contaminant provided that specified conditions are met by
the water system (29):

1. The surface system has monitored annually for at
least three years.

2. All previous analytical results are less than 50
percent of the MCL for a given contaminant.

In addition, the Primacy Agency must consider variations in
historical results and system changes by the water facility
(e.g., pumping rates and stream flows). New water sources are
not eligible for reduced monitoring until three rounds of

monitoring from the new source are completed.
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b. Ground Water System Monitoring

Monitoring requirements for ground water systems are
similar to those of surface water systems. Ground water
systems are required to sample at each entry point to the
distribution system. These systems must continue to monitor
at three year intervals following completion of the initial
sampling round. The monitoring frequency may be reduced at
the discretion of the Primacy Agency following the guidelines
given in the surface water section. The ground water system
is required to have conducted at 1least three rounds of
monitoring (the initial round plus two subsequent rounds). A
system utilizing a new well may not be eligible for such a
monitoring reduction until three rounds of monitoring have

been conducted.

2. Asbestos

Monitoring for asbestos must be performed only if it is
determined by the Primacy Agency that a system is vulnerable
to asbestos contamination. The vulnerability assessment must
include consideration of the following factors (29):

1. Potential contamination of the raw water source.

2. Use of asbestos-cement (A/C) pipes for finished
water distribution.

3. The corrosive nature of the finished water for
systems with A/C pipes.

The corrosiveness or "aggressiveness" of the finished water is

determined by the use of an "aggressive index." Values on
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this index greater than 10 indicate a non-aggressive or
moderately aggressive water while values less than 10 indicate
a highly aggressive water.

A water system may therefore be subject to asbestos
contamination from two sources: the raw water source and from
erosion of A/C pipes. If a system is determined to be
vulnerable to asbestos contamination in the source water, it
must monitor according to the aforementioned IOC monitoring
protocol. A system determined to be vulnerable to asbestos as
a corrosion-by-product must take "a" sample at a tap served by
the A/C pipe. This sample must be taken at the point where
conditions are optimum for asbestos to be present (i.e., where
aggressive water and A/C pipe occur). A system vulnerable to
both sources of contamination must also sample at the tap.
This approach was designed such that contamination occurring
as a result of either source (i.e., source water or
distribution system corrosion) will be detected. Under the
proposed rule, follow-up sampling is recommended, but not
required, in order to pinpoint the primary cause of the
contamination. Further specifics on the requirements
associated with these contaminants will be provided in the
final rule.

All vulnerable water systems have five years from the
date of promulgation to complete the initial monitoring
requirement (one round) and submit a report detailing the

results. Ground water systems must monitor every three years
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after the initial round of monitoring, while surface water
systems must monitor on an annual basis. For both system
types, the monitoring frequency may be reduced at the
discretion of the Primacy Agency provided the following
conditions are met:

1. The water system has monitored annually for at
least three years.

2. All previous analytical results are less than 50
percent of the MCL (MCL = 7x10° fibers/L less than

10 micrometers in length).
The Primacy Agency decision to reduce monitoring should also
consider variations in historical results and changes to the
water facility (29). Hence, no monitoring is required by the
rule where these conditions are met unless so specified by the
Primacy Agency. Systems using a new water source are not
eligible for reduced monitoring until three rounds of
monitoring from the new source has been completed. This
ensures that a reliable database for this water source is

available from which exposure levels can be evaluated and

integrated into monitoring decisions.

3. Nitrate and Nitrite

Since the health effects of nitrates and nitrites are
considered to be acute, particularly where infants are
concerned, monitoring requirements have been proposed
separately from the other inorganic contaminants. The

sampling requirements have been proposed for surface and
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ground water systems based upon two groups: (1) community and
non-transient, non-community water systems and (2) transient,
non-community water systems. These requirements are discussed
according to those system categories. Sampling locations are

identical to those of the other inorganic contaminants.

a. Community and Non-Transient, Non-Community Systems

Under the proposed rule, all ground water systems are
required to monitor annually for nitrate and nitrite
contamination (29). However, systems are required to monitor
quarterly if any one sample exceeds 50 percent of the MCL.
The system, at the discretion of the Primacy Agency, may
return to annual sampling when any four consecutive quarterly
samples are less than 50 percent of the MCL.

Surface water systems are required to sample quarterly
for nitrate and nitrite. If four consecutive quarterly
samples are less than 50 percent of the MCL, the monitoring
frequency may be reduced to annual sampling at the discretion
of the Primacy Agency. The system must return to quarterly
sampling if any one sample is greater than or equal to 50

percent of the MCL.

b. Transient, Non-Community Systems

The last proposal suggested that water systems which fall
under this category monitor for nitrate and nitrite at the

discretion of the Primacy Agency. The current proposal
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however suggests that, at a minimum, ground water systems be
required to monitor at three year intervals and surface water
systems annually. This change results from concern over the
severe, acute health effects associated with these

contaminants, especially where infants are concerned.

4. cConfirmation Samples

Confirmation samples for the inorganic contaminants are
to be required at the discretion of the Primacy Agency. A
confirmation sample may be required by the Primacy Agency.
This sample must be taken within two weeks after the system
has been notified of the positive result and must be collected
from the same sampling point as the original sample. For
nitrate and nitrite confirmatory samples, the affected system
has only 24 hours to collect the confirmation sample from the
time when the system is notified as to the result of the
original sample. In both cases, the system has two weeks from
the date of the initial sample to report the results of the
confirmation sample. Confirmation samples are to be used in
compliance calculations by using the average of the original

and repeat sample.

S. Compliance Determinations for all Inorganics
Compliance determinations are made according to the
monitoring frequency and the performance of confirmation

samples. Because monitoring requirements for nitrates and
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nitrites differ from those of the other inorganic
contaminants, compliance determination will be presented
separately in these cases. 1In all cases, if a confirmation
sample is required, the average of the original and repeat
sample is used in the compliance determination.

Compliance for nitrate and nitrite is based upon one
sample or the average of an original and the confirmation
sample. Therefore, if any sample or sample average exceeds
the MCL, the system is considered to be out of compliance.
For the other inorganic contaminants (i.e., source-related
asbestos, barium, cadmium, chromium, mercury, and selenium),
compliance is based upon the monitoring frequency. A system
monitoring annually or less frequently for such contaminants
is out of compliance if any one sample, or sample average,
exceeds a given MCL. In cases where confirmation samples are
required by the Primacy Agency, the average of the original
and confirmation sample 1is used in the compliance
determination.

Compliance for systems monitoring quarterly for IOCs
other than nitrates and nitrites is determined by a running
average of the last four quarterly samples at each sampling
point. If the average exceeds the MCL at any one sampling
point, then the entire system is determined to be out of
compliance. Additionally, if any one quarterly sample exceeds
the MCL by at least four times its value, then the system is

immediately out of compliance.
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B. Group A: Volatile Organic Chemicals

The group A VOCs of the phase two regulations are
comprised of ten VOCs; in order to quicken the promulgation
process for these monitoring requirements the EPA issued
requirements identical to those for +the ©phase one
contaminants. It is primarily for this reason that phase one
regulations were not included in this document. These
requirements will be discussed in detail as they were proposed
for the phase two contaminants. A summary of the group A SOC

monitoring requirements may be found in Table 6.

1. Monitoring for VOCs

A vulnerability assessment is to be conducted by the
Primacy Agency to ascertain the level and risk of exposure of
a water supply to these volatile organic chemical (VOC)
contaminants. These assessments are to consider (7):

1. The results of historical monitoring.

2. The proximity of the system to point and non-point
contamination sources.

3. The environmental persistence of the
contaminant(s).

4. The existence and extent of protection for the raw
water source.
Monitoring is to be phased in according to system size, as

determined by population served. All systems must conduct an
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initial monitoring round consisting of quarterly sampling for
a one year period, to be completed within the following
implementation requirements. Systems serving greater than
10,000 persons must complete initial monitoring requirements
within 18 months of promulgation. Systems serving less than
3,300 persons have 54 months to complete such requirements.
Where the population served is between 3,300 and 10,000
persons, initial monitoring requirements must be completed
within 30 months of promulgation. Vulnerable ground water
systems not detecting VOCs in the first quarterly sampling of
the initial round may, at the discretion of the Primacy
Agency, have the initial monitoring frequency reduced to that
one initial sample. However, repeat monitoring frequencies

would still be applicable to these systems.

2. Repeat Monitoring Frequency

Repeat monitoring is required of all systems at
frequencies of three to five years, depending upon the
detection of VOCs in the initial round, vulnerability status,
and system size. Surface water systems which do not detect
VOCs in the initial sample and which are deemed not to be
vulnerable are subject to repeat monitoring at the discretion
of the Primacy Agency. Ground water systems fitting the same
description are required to monitor at a period of five year
intervals from the completion of the initial monitoring

requirements.
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Where VOCs are not detected in the initial sampling
round and systems are deemed to be vulnerable, repeat
monitoring is required at three or five year intervals,
depending upon system size as determined by the number of
service connections. Ground and surface water systems with
greater than 500 service connections meeting these conditions
must conduct monitoring at three year intervals following
completion of the initial monitoring round. These same
systems with less than or equal to 500 service connections
must monitor at a frequency of five year intervals from
completion of the initial monitoring round. Smaller systems
enjoy a more lenient monitoring frequency in order to reduce
the economic burden associated with such sampling
requirements.

Any ground or surface water system which detects VOCs in
the initial monitoring round is required to sample quarterly.
The Primacy Agency may reduce the repeat sampling requirements
for any system sampling quarterly to no less than annually
only if the system has enjoyed sampling results consistently
less than 50 percent of the MCL and three years of monitoring
has been completed. The Primacy Agency has the discretion to
allow non-vulnerable systems the use of historical monitoring
data to substitute for the initial monitoring round. The use
of this data is only allowed if it was collected in a manner

consistent with current protocol.
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3. Sample Location

Surface water systems are required to sample at one of
two sampling locations (sampling points). Samples may be
taken at points within the distribution system or at each
entry to the distribution systemn. Ground water systems,
similarly, must monitor at each entry to the distribution
system. In both cases, the sampling points must be
representative of the raw water sources utilized by the
system. Systems are required to collect one sample at each

sampling point.

4. Confirmation Samples

Confirmation samples may be required at the discretion of
the Primacy Agency and must be included in the compliance
calculation. To reduce the number of samples required to be
analyzed, composite samples may be allowed at the discretion
of the Primacy Agency. Up to five sampling points may be
included in any one composite sample. If VOCs are detected in
the composite, follow-up sampling is required. A sample must
then be collected at each of the sampling points of which the
composite sample was composed and subsequently analyzed for
VOCs. In this manner the source of the contamination may be

pinpointed.

5. Compliance Determinations

Compliance is determined on the basis of whether sampling
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is conducted on an annual or quarterly basis. Where sampling
is performed on a quarterly basis, compliance is calculated
upon a "running average" of quarterly samples at each sampling
point. A running average is the continuing summation of
quarterly results at each sample location divided by the
number of samples inclusive in that summation. The entire
system is deemed to be out of compliance if, at any sampling
point, the average exceeds the MCL. Annual monitoring
compliance is based upon the sample taken at each sampling
point. And like quarterly monitoring, the entire system is
deemed to be out of compliance if, at any sampling point, the
sample exceeds the MCL. Confirmation samples are averaged
into the compliance calculation by averaging the confirmation
sample with the original sample and using the resulting value

in the determination.

C. Group B: Synthetic Organic Chemicals

Group B of the phase two contaminants includes eighteen
SOC contaminants consisting of pesticides and polychlorinated
biphenyls (PCBs). These contaminants were placed into this
group because they differ significantly in chemical properties
from the other phase two SOCs. Within this group, chemical
properties vary widely and can be lumped into four groups.

Thus, analysis requires a minimum of four separate analytical
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tests to detect all the SOCs included in this group. Because
each analytical method costs approximately $200 per sample,
the proposed monitoring requirements require systems to
monitor for only those contaminants to which they have been
determined to be vulnerable by the Primacy Agency (29). This
would ensure that monitoring costs are reduced to a minimum;
this is important, especially where small water systems are
concerned.

Therefore, vulnerability assessments are imperative to
the determination of monitoring requirements for these SOCs.
The vulnerability assessment is to be conducted by the Primacy
Agency and is to consider (29):

1. The results of historical monitoring.

2. The proximity of the system to point and non-point
sources of contamination.

3. The environmental persistence of the
contaminant(s).

4. The existence and extent of source water
protection.

Where these contaminants are concerned, the primary factors
affecting the presence of a contaminant in a system's source
water is the local use of pesticides and the presence of
transformers and capacitors in an area. The Primacy Agency
will have 18 months to conduct the vulnerability assessment
from the date of final promulgation. The proposed monitoring
requirements apply only to community and non-transient, non-

community water systemns.
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1. Monitoring for S80Cs

Monitoring is to be phased in over a four year period
following promulgation of the final rule. No implementation
schedule is proposed in the rule, but it may be assumed that
implementation will be based upon system size as determined by
population served. Completion of the initial round of
monitoring will likely be required within the four year period
following promulgation of the final rule. This method of
implementation would be consistent with the other provisions
of the phase two regqulations. A summary of group B monitoring
requirements may be found in Table 7.

All systems determined to be vulnerable must complete an
initial monitoring round consisting of quarterly sampling for
a period of one year. Sampling must be performed for only
those contaminants for which a system has been deemed
vulnerable. However, in the final rule surface water systems
are likely to be required to monitor more frequently than
quarterly due to the rapid fluctuations in surface water
quality. All samples are to be collected during periods when
contamination is most likely to occur (e.g., after the first
rainfall during application season for pesticides for surface
waters) (29).

Ground water systems determined to be vulnerable to a
contaminant(s) must take a minimum of one sample at every
entry point to the distribution system. Surface water systems

have the option of sampling at points in the distribution
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system or at the entry points to the distribution system. 1In
either case, sampling points must be representative of the raw
source(s) utilized. Any system determined to be a vulnerable
system and detecting SOCs in the initial monitoring round is
required to be classified as such for a minimum of three
years. The Primacy Agency may reclassify the system after
this three year period based upon a "new" vulnerability
assessment. The use of historical monitoring data may be
allowed by the Primacy Agency if such data was collected in a

manner consistent with current methodology.

2. Repeat Monitoring Frequency

Repeat monitoring frequencies are based wupon the
detection of SOCs in the initial monitoring round, raw water
source, and system size. The number of repeat samples
required for ground and surface water systems varies where
SOCs are not detected because surface water systems are
subject to rapid fluctuations in water quality; hence more
repeat samples are generally required for surface water
systems. When SOCs are detected in the initial sampling
round, surface and ground water systems have identical
monitoring requirements.

If SOCs are detected in the initial sampling round,
systems with greater than 500 service connections must sample
quarterly while systems with 1less than or equal to 500

connections must sample annually, regardless of system type.
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The repeat monitoring frequency for systems detecting SOC
contamination and with greater than 500 service connections
may have the frequency reduced from quarterly to annually at
the discretion of the Primacy Agency. This reduction is only
allowed if the system detected SOC contamination at levels
consistently less than 50 percent of the MCL and has conducted
quarterly monitoring for three years.

Systems which do not detect SOCs in the initial round and
have greater than 500 service connections must conduct repeat
sampling every three vyears. Surface water systems are
required to sample quarterly for a period of one year at three
year intervals following completion of the initial monitoring
round. Ground water systems need to sample annually (i.e.,
collect one sample at each sampling location) at three year
intervals following completion of the initial monitoring
round. Such systems having less than 500 service connections
must sample in a similar fashion except at five year
intervals. All samples should be collected during periods of

highest wvulnerability.

3. Sample Location

Surface water systems are required to sample at one of
two sampling locations (sampling points). Samples may be
taken at points within the distribution system or at each
entry to the distribution systenmn. Ground water systemns,

similarly, must monitor at each entry to the distribution
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systenm. In both cases, the sampling points must be
representative of the raw water sources utilized by the
system. Systems are required to collect one sample at each

sampling point.

4. Confirmation Samples

Confirmation samples may be required at the discretion of
the Primacy Agency and must be included in the compliance
calculation. To reduce the number of samples required to be
analyzed, composite samples may be allowed at the discretion
of the Primacy Agency. Up to five sampling points may be
included in any one composite sample. If SOCs are detected in
the composite, follow-up sampling is required. A sample must
then be collected at each of the sampling points of which the
composite sample was composed and subsequently analyzed for
SOCs. In this manner the source of the contamination may be

pinpointed.

5. Compliance Determinations

The need for initial monitoring is based upon the
vulnerability assessment conducted by the Primacy Agency. A
system must conduct monitoring only for those SOC group B
contaminants for which they have been deemed to be vulnerable.
As stated previously, the initial monitoring round consists of
quarterly sampling for a period of one year within the four

year period following the promulgation of the final rule.
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Repeat monitoring frequency would then be dependent upon the
detection of SOCs in the initial sampling and system size.
Ground and surface water systems required to monitor
quarterly have compliance based upon a running average of
quarterly samples at each sampling location. For both of
these system types, the system is considered to be out of
compliance if the running average at any sampling point
exceeds the MCL. Ground or surface water systems required to
monitor annually must have compliance based upon one sample.
If a sample exceeds the MCL at any sampling location, the
entire system 1is determined to be out of compliance.
Confirmation samples, if required, are to be averaged with the
original sample for which they were taken and then used in the
compliance calculation. Where a confirmation sample is
required by the Primacy Agency, the average of the original

and confirmatory sample is used for a sampling location.

D. Unregulated Contaminants

Monitoring for one-hundred and sixteen unregulated
drinking water contaminants has been proposed in accordance
with the provisions of the 1986 Safe Drinking Water Act
Amendments. These requirements apply to community and non-
transient, non-community water systems. Such monitoring is

intended to serve as an effective means by which to assess
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drinking water quality continuously. This monitoring is aimed
at providing a useful database from which contaminants may be
identified as posing a significant health risk to populations
and from which future drinking water standards may be
promulgated. In situations where contamination is found,
this program is seen as a way to prompt control action before
the promulgation of standards (6).

The proposed contaminants consist of six inorganic
chemicals (IOCs) and one-hundred and ten synthetic organic
chemicals (SOCs). These contaminants are divided into two
respective groups - the priority A contaminants and the
priority B contaminants. The priority A contaminants are
thought to occur on a wider scale and are therefore thought to
pose a greater health risk to the public.

The priority A contaminants consist of twenty-three SOC
and six IOC contaminants. A vulnerability assessment must be
conducted by the Primacy Agency to determine the vulnerability
of a system to any of the twenty-nine contaminants. The
vulnerability assessment for these unregulated SOCs is to

include consideration of (29):

1. The results of historical monitoring.

2. The proximity of the system to point and non-point
sources of contamination.

3. The environmental persistence of the contaminant
under consideration.

4. The existence and extent of source water
protection.
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The vulnerability assessment for the IOCs is to include the
potential for contamination of the water source. Systems must
monitor only for those priority A contaminants for which they
were found to be vulnerable. Monitoring must occur at least
quarterly for a period of one year during the four years
following promulgation (29). In all likelihood, monitoring
will be implemented according to system size as determined by
population served.

The priority B contaminants include eighty-seven of the
SOCs on the 1list. Systems must monitor for these contaminants
only if they are required to do so by the Primacy Agency.
These contaminants are not believed to occur on a wide scale;
hence, the Primacy Agency is considered to be the party best
able to assess the need to monitor. Monitoring for the
unregulated contaminants includes only one round of monitoring
(29).

The chemicals included in the unregulated contaminant
monitoring proposal were selected because of the health risks
associated with their exposure. The unregulated contaminant
monitoring 1list includes some phase three and four
contaminants for which regulations have not yet been
promulgated. By requiring systems to monitor presently for
these unregulated contaminants, future sampling required by
forthcoming regulations and requirements may be alleviated by

utilizing this data. Other contaminants included were
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pesticides and certain inorganic contaminants believed to pose
a significant health risk to exposed populations. Still other
contaminants are included which are thought to pose a health

risk and could be monitored with little extra effort or cost.

1. S8Specific Monitoring Requirements

Since the priority B contaminants are to be monitored at
the discretion of the Primacy Agency, only monitoring
requirements for the priority A contaminants were proposed.
These requirements are divided into two categories: the SOCs
and the 1IOCs. These requirements are similar to those
described under the regulated SOC and IOC contaminant
discussions. However, these monitoring requirements are
described for the purpose of clarity. Again, systems must
monitor only those priority A contaminants for which they are
found to be vulnerable and those priority B contaminants
required by the Primacy Agency.

Systems determined to be vulnerable to any of the SOC or
IOC contaminants of the priority A group are required to
monitor quarterly at each sampling point for a period of one
year. This monitoring requirement must be completed within
four years of final promulgation. This one round of
monitoring is all that is required for the priority A
contaminants. Implementation requirements, while not explicit
in the proposal, will most likely be determined according to

system size, as determined by population served.
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Ground water systems are required to sample at each entry
point to the distribution system. Surface water systems must
sample at each entry point to the distribution system or at
points within the distribution system. All sampling points
must be representative of the raw water source(s). One sample
must be collected from each sampling point. Composite samples
may be allowed at the discretion of the Primacy Agency to
reduce the total number of samples. These samples may include
up to five sampling locations. Follow-up sampling at each of
the inclusive sampling sites is required if contamination is
detected in the composite. Additional monitoring for
unregulated contaminants may be required by proposals and

final rule promulgations to be made in the future.

III. The Surface Water Treatment Rule

The Surface Water Treatment Rule (SWTR) was created to
deal with the recent concern over nmicrobiological
contamination existing in the nation's surface source waters.
This rule applies to both community and noncommunity water
systems which are dependent upon surface waters and ground
waters under the influence of surface waters as their drinking
water source. A surface water is defined as "all water open
to the atmosphere and subject to surface runoff" (30). The

Primacy Agency determination of whether a ground water source
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is under the direct influence of a surface water is based on
two sets of parameters set forth by the EPA. The first is the
occurrence of "significant" amounts of insects, algae, or
microorganisms such as Giardia lamblia and enteric viruses.
The second is the "significant" and "relatively" rapid shifts
in water characteristics such as turbidity, temperature,
conductivity, or pH which <closely correlate to the
climatological or surface water conditions (30). This
definition does not specifically define the terms
"significant" and "relative" but is understood to be implicit
with EPA guidelines and is subject to Primacy Agency
discretion.

The SWTR is designed to attack the microbiological
contamination problem through two approaches: the mandatory
disinfection of all surface water sources and the assessment
of the need for implementation of filtration technology as
determined on a facility-by-facility basis. These two
approaches are discussed in the following text. The
filtration discussion is presented first to be followed by the

disinfection discussion.

A. Filtration Criteria

To avoid filtration, a water facility must successfully

satisfy seven criteria. Criteria used to determine 1if

filtration must be installed or upgraded include the following
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(30):

1. Source (raw) water 1limits for «coliforms and
turbidity for unfiltered systems.

2. Compliance with minimum disinfection requirements
(i.e mandatory disinfection).

3. Existence and effectiveness of watershed control
programs.

4. Execution of annual sanitary surveys.

5. History of waterborne disease outbreaks.

6. Compliance with Total Trihalomethane (TTHM)

regulations (40 CFR 141.42 and 141.30).
7. Compliance with the long term MCL in the proposed
Total Coliform Rule (TCR).
These criteria are evaluated independently by the Primacy
Agency for any given water facility. An unacceptable review
of or noncompliance with any of these criteria often results
in the mandatory installation of filtration technology. The
details and requirements of each criteria are discussed as
they apply to Virginia water facilities. Since the
disinfection rule is mandatory and impacts the filtration
requirement, this requirement is discussed last as a separate

section.

1. Source Water Turbidity and Coliform Monitoring

Systems that do not use filtration will be required to
monitor for additional microbiological and turbidity
parameters. This monitoring is in addition to that called for

in the disinfection and filtration provisions of the SWTR and
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the Total Coliform Rule. The EPA considers the additional
monitoring activity, in conjunction with disinfection, to be
a substitute for filtration (7).

Microbiological monitoring requirements under this
section require unfiltered systems to monitor for fecal and
total coliforms. These sampling procedures are based on
microbe density. The fecal coliform criterium states that 90
percent or greater of the samples performed over the last six
consecutive months shall not have more than 20 colonies per
100 mL. Total coliform criteria is similar except that the
coliform density limit is 100 colonies per 100 mL. If either
of these two limits is exceeded, the system is considered to
be in violation, and filtration installation becomes
mandatory. Minimum sampling frequencies required are based

upon population served and are listed below (7).

System Size (population) Samples per Week
less than 500 1
501-3300 2
3301-10,000 3
10,001-25,000 4
greater than 25,000 5

The turbidity monitoring requirement of this section
requires a system to demonstrate that the source water does
not exceed 5 NTU. Sampling may be performed by either
continuous monitoring equipment or by grab sampling.
Measurements are recorded at four hour intervals. A systenm

would be judged to be out of compliance if the system exceeded
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the 5 NTU limit no more than 2 "events" in 12 consecutive
months or more than 5 events in 120 consecutive months.

An event is defined as a series of consecutive days in
which at least one turbidity measurement each day has exceeded
5 NTU. The Primacy Agency must be informed of each
exceedance, the acceptability of an exceedance is judged on
the unusual or unpredictable circumstances surrounding the
event. The maximum duration of a turbidity event is not
specified because of the significant likelihood that one of
the other conditions for avoiding filtration would be exceeded
if the event existed long enough (i.e., one of the other
criteria for avoiding criteria). If either of these limits is
exceeded, a system is judged to be out of compliance and
subsequently would be required to install filtration

technology.

2. Watershed Control Requirements

To avoid filtration, a system must establish and maintain
an effective watershed control program. The principal aim of
the watershed control program is to 1limit and minimize
contamination by Giardia lamblia, enteric viruses, and other
microbiological contaminants. Watershed control programs
serve to (1) characterize the watershed hydrology and land
ownership, (2) identify watershed characteristics and
activities which may have a negative impact upon water

quality, and (3) monitor the occurrence of activities which
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have such a negative impact. A watershed control report must
be submitted to the Primacy Agency on an annual basis. The
report must detail any special concerns both present and
future along with the specifics of how these concerns are and
will be addressed.

Another provision of this criteria requires an annual
onsite inspection to be conducted by either the Primacy Agency
or by a party approved by such. This inspection is an
evaluation of the watershed control program and the
disinfection treatment process. The purpose of the onsite
inspection is to assess the current status of all the
microbiological health hazards and their future implications.

The effectiveness of the watershed control program is
judged on two criteria by the Primacy Agency. The first
criterion is the ability of the system to monitor and control
activities occurring in the watershed that could have a
negative impact on water quality. The second criterion is the
extent to which the system has maximized land ownership and/or
control of land use within the watershed. Through application
of these criteria, the onsite inspection serves to verify the
adequate performance of the watershed control program and the

disinfection process.

3. Absence of Waterborne Disease Outbreaks

A waterborne disease outbreak is defined as " a
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significant occurrence of acute infectious illness that the
Primacy Agency or local health authority has determined to be
epidemiologically associated with the ingestion of water from
a public water system that is deficient in treatment." A
system experiencing such an outbreak is required to install
filtration technology. Facilities having experienced an
outbreak but which have made the necessary improvements so as
to guard against another occurrence, as determined by the
Primacy Agency, may be able to avoid the filtration

requirement.

4. Total Trihalomethane (TTHM) MCL Compliance

A system must comply with the TTHM regulation (40 CFR
141.42 and 141.30) to avoid filtration. This requirement
currently applies to systems serving greater than 10,000
persons but will probably change when the disinfectant-by-
products (DBPs) regulations are promulgated. DBP regulations
are the fourth phase of the EPA regulatory approach.
Conflicts between the SWTR and future DBP regulations should
be minimal since the Primacy Agency has the authority to
determine what disinfection conditions are needed to meet the
removal effectiveness requirements (i.e. through granting of
filtration credit), as discussed later in this text. An
unfiltered system violating the TTHM is required to install

filtration.
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5. Total Coliform Rule Compliance

To avoid filtration, a system must be in compliance with
the total coliform MCL as outlined by the TCR. The proposed
long term MCL states that a system is judged to be in
compliance if the system meets the total coliform MCL at least
eleven out of the last twelve consecutive months the system
has served water to the public. However, it should be noted
that the long term MCL is the subject of some debate and is
presently being reformulated. The Total Coliform Rule is

discussed later in this document.

B. Disinfection

All water facilities which utilize surface water as the
raw water source are required to disinfect. Disinfection
effectiveness is set at the 3 log (99.9 percent) and 4 log
(99.99 percent) removal or inactivation of Giardia lamblia and
enteric viruses respectively. Unfiltered systems wishing to
avoid filtration must meet this effectiveness solely through
disinfection practices. Filtered systems, on the other hand,
are able to meet these 1limits through a combination of
filtration and disinfection. Other provisions of this rule
require the maintenance of a disinfectant residual at the

point of entry to and in the distribution system. The

following is a discussion of the criteria involved in the



128

disinfection portion of the SWTR.

1. Filtration Credit

The concept of "filtration credit" has been developed to
aid in the design of disinfection systems by accounting the
removal of microbiological contaminants by filtration
currently utilized in a facility's treatment train. This
credit is limited to filtration facilities that adhere to the

design criteria listed in the Recommended Standards for Water

Works, the current minimum design criteria which states are
currently using (11).

Filtration credit varies according to the type of
filtration employed since removal capabilities of the
filtration processes varies. A summary of the log removal
capabilities of the varying filtration processes can be found
in Table 8. Conventional treatment technologies which are
able to achieve turbidity levels of less than 0.5 NTU in the
filter effluent in 95 percent of the samples may be granted
credit of 2.5 log removal of Giardia lamblia cysts and 2 log
inactivation of viruses. Conventional treatment processes
which achieve effluent turbidities over 0.5 NTU but within
filter performance standards may be granted credit of 2.0 and
1.0 log removal for Giardia spp. and enteric viruses,
respectively. Direct filtration, slow sand filtration, and
diatomaceous earth filtration may all be granted credit of 2.0

and 1.0 log removal of Giardia spp. and enteric viruses,
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respectively, provided that the units are meeting filter
effluent performance criteria. Filtration credit is
summarized below:

Filtration Technology Filtration Credit (log removal)

Giardia spp. Enteric viruses

Conventional Treatment 2.5 2.0
Direct Filtration 2.0 1.0
Slow Sand Filtration 2.0 1.0
Diatomaceous Earth Filtration 2.0 1.0
Other Technologies 2.0 1.0

It should be noted that conventional treatment technology must
achieve 0.5 NTU filtered water turbidity in 95 percent or more
of the samples taken. Otherwise, credit can only be given for
2.0 and 1.0 log removal for Giardia spp. and enteric viruses
respectively. Where "other technologies" are concerned, pilot
plant studies must be conducted to demonstrate technology
effectiveness to the Primacy Agency.

Filter effluent performance standards are discussed in
the following paragraphs. Reduction of credit can occur when
other water quality parameters such as total coliforms,
turbidity and color are reviewed unacceptably by the Primacy

Agency.

2. Filter Effluent Performance Standards
Systems utilizing conventional treatment or direct
filtration must maintain filter effluents (i.e., the filter to

waste criteria) of 0.5 NTU. The Primacy Agency may raise this
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limit to 1.0 NTU at their discretion on a case-by-case basis
if the system is able to achieve the minimum performance
requirements at the higher turbidity level. Slow sand
filtration and diatomaceous earth filtration have filter to
waste criteria of 1.0 NTU. Other filtration technologies not
mentioned previously may be employed as long as pilot plant
studies have been conducted to demonstrate effectiveness to
the Primacy Agency. These technologies also have a filter to
waste criteria of 1.0 NTU. Filtered water turbidities must be
maintained at less than or equal to the standards mentioned in
95 percent of the measurements taken each month. At no time,
for any filtration technology, may filtered water turbidities
exceed 5 NTU; a system must notify the Primacy Agency by no

later than the next business day when this limit is surpassed.

3. Turbidity Monitoring

Turbidity monitoring requirements may be satisfied
through either continuous monitoring or grab sampling.
Compliance with the turbidity performance criterion for
continuous monitoring is determined by utilizing the turbidity
value for every four hour or shorter interval. Where grab
sampling is performed for compliance determination, samples
must be taken at four hour intervals. A system wishing to
substitute grab sampling for continuous monitoring must
validate such measurements at a frequency specified by the

Primacy Agency. Systems serving fewer than 500 persons may
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have their sampling frequency reduced to one sample per day at

the discretion of the Primacy Agency.

4. Disinfection Effectiveness

To avoid filtration, a system must maintain disinfection
operational conditions which inactivate 99.9 percent (3 log
removal) of Giardia lamblia cysts and 99.99 percent (4 log
removal) of viruses (30). To be in compliance with this
regulation, a system must daily make the determination that
this effectiveness is being met. Sample(s) collected for
compliance determination with inactivation requirements must
be collected at or before the first customer along the
distribution system during peak hourly flow.

Currently, disinfectant concentration (C) - contact time
(T), or CT for short, methodology has become the accepted
manner in which to make such determinations; CT is the product
of the disinfectant concentration (mg/L) and the disinfectant
contact time (minutes). Other water quality parameters which
affect CT are temperature and pH. When CT values are
measured, therefore, temperature and pH recordings must also
be recorded. A system is deemed to be in compliance with the
inactivation requirements if the CT value(s) calculated for
its disinfection conditions meet or exceed the relevant CT
value specified in the rule (54). Inactivation effectiveness
is most often associated with CT values as a logarithmic (log)

removal.
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Where the distribution pipes are utilized as the
disinfectant contact chamber, contact time must be calculated
based on a "plug flow" basis; plug flow contact time is
calculated by dividing the internal volume of a pipeline by
the peak hourly flow rate through the same. Contact time
within mixing basins and storage reservoirs must be determined
by tracer studies or an equivalent demonstration (30). Tracer
studies serve to uncover short-circuiting of water within a
basin to calculate actual detention times. Systems with only
one point of disinfection may measure disinfectant
concentration at any point within the treatment train.
Systems wutilizing multiple points of disinfection must
determine the corresponding inactivation, or CT, associated
with each point of disinfection. The cumulative effectiveness
of the multiple disinfections must meet or surpass the
required effectiveness. Information regarding the
determination of inactivation of Giardia lamblia cysts and
enteric viruses may be found in the EPA final Guidance Manual.

For any two or more days which the system fails to meet
the required disinfection effectiveness, the system is
considered not to be in noncompliance. A second such
violation in any 12 consecutive months requires a system to
install filtration technology, unless the Primacy Agency
determines that at least one of the violations was caused by
unusual or unpredictable circumstances. Implementation of

filtration is mandatory where, regardless of cause, a third
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violation in 12 consecutive months occurs.

5. Disinfectant Residual - Entry to the Distribution System
A disinfectant residual of 0.2 mg/L must be maintained at
the point where water enters the distribution system. For any
length of time during which a residual is not maintained, the
system must notify the Primacy Agency by no later than the end
of the next business day. A system is judged to be out of
compliance if the 0.2 mg/L residual or higher is not restored
within four hours of the first measurement. For all systems
serving greater than 3,300 persons, use of continuous
monitoring equipment is required. A failure in continuous
monitoring equipment may be overcome by grab sampling every
four hours for up to five working days. If use of continuous
monitoring equipment is not restored in this time period, the
system is judged to be out of compliance with monitoring
requirements. Because of the expense involved in purchasing
such equipment, systems serving less than 3,301 persons may
utilize grab sampling at the frequencies cited below.
Grab Sampling Frequencies for Small Systems
System Size (population) Samples per day
less than 500
501-1,000

1,001-2,500
2,501-3,300

PR N

If the residual measured is less than 0.2 mg/L, these "small"

systems must continue to sample every four hours until the



134

residual has been restored to 0.2 mg/L or higher.

6. Disinfectant Residual in the Distribution System

The presence of a "detectable" disinfectant residual in
the distribution system is required in order to avoid
filtration. Systems may replace monitoring for a detectable
disinfectant residual with sampling for heterotrophic bacteria
via the heterotrophic plate count (HPC). Such monitoring must
be conducted at the same frequency and location as the total
coliform measurements listed under the Total Coliform Rule
(this information can be found in the TCR section of this
report). A system is considered to be in violation if it
fails to maintain a detectable disinfectant residual or an HPC
level of less than or equal to 500/mL in more than 5 percent
of the samples for a month, for any two consecutive month
period. A system in violation is required to install
filtration technology unless the Primacy Agency is able to
determine that one of the exceedances was caused by

exceptional circumstances.

The SWTR rule is among one of the many sweeping revisions
of the Safe Drinking Water Act. To insure satisfactory
filtration and disinfection of surface waters used as the raw
water source, the SWTR dictates performance and monitoring
criteria with which new and existing facilities must meet.

These criteria include monitoring and performance criteria for
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both filtration and disinfection.
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IV. The Total Coliform Rule

The aim of the Total Coliform Rule (TCR) is to provide
drinking water free of microbiological contamination and
requires monitoring for both total and fecal coliforms.
Waterborne disease outbreaks have been known to be associated
with coliform densities from less than one per 100 mL to very
high levels. There is no known established value for coliform
density below which anticipated adverse health effects do not
occur (6). For this reason, the TCR was designed to guard
against coliform contamination of drinking water supplies.
The TCR applies to all public water systems and becomes

effective December 31, 1990.

A, MCLG and Monthly MCL

Because the presence of coliforms in drinking water
serves as an indication of possible microbiological
contamination of drinking water supplies, the MCLG for total
coliforms has been set at zero. Taking into consideration
technological limitations and the law of diminishing return,
the monthly total coliform MCL has been promulgated as close
as is feasible to the MCLG. Accordingly, no more than 5.0
percent of all samples analyzed in a month may be total

coliform positive for systems collecting 40 or more samples
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per month to be considered in compliance. For example, a
system collecting 95 samples a month obtaining 5 positive
results, which are subsequently not invalidated, would not be
deemed to be in compliance with the monthly MCL. The reason
for this is because the ratio of 5 positive samples to 95
total samples reveals a positive sampling value of 5.26
percent, and this is greater than the promulgated 5.0 percent
of the monthly MCL. Systems collecting less than 40 samples
per month may be out of compliance if any sample out of their
testing requirement for a month tests coliform positive
(repeat samples are required to confirm this result). As
explained later, repeat samples count towards compliance
calculations and subsequently may affect a system's compliance
status if these repeat samples push a system's total samples
for a month over 40. No long term MCL is to be promulgated at
this time due to the problem of accounting for and
incorporating intermittent contamination events.

Since the presence of fecal coliforms is an indication of
recent sewage contamination, provision has been made to
monitor for the presence of these organisms following positive

total coliform samples and is discussed later in this text.

B. Monitoring Requirements

Monitoring and sampling requirements are formulated on

the basis of the size of the population served. Table 9
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summarizes the total coliform sampling requirements systems
are to incur. These sampling frequencies are the default
frequencies for any community and non-community (both
transient and nontransient) water system utilizing surface
water or ground water under the direct influence of a surface
water. Exceptions to these requirements have been made to
reduce the economic burden associated with such sampling
demands.

A non-community system utilizing ground water which is
not under the influence of a surface water and serves 1,000
persons or fewer may monitor at a reduced frequency specified
by the Primacy Agency (in writing). This exception is only
valid until a sanitary survey (discussed later in the text) is
conducted and the Primacy Agency reviews the results.
Thereafter, such systems must monitor in each calendar quarter
in which the system provides water to the public, unless
another frequency is specified by the Primacy Agency (in
writing). A community water system serving 25-1,000 persons
utilizing a protected ground water source (i.e. ground water
not under the direct influence of a surface water) having no
history of coliform contamination and having a sanitary survey
conducted in the 1last five years may have its sampling
frequency reduced at the discretion of the Primacy Agency
(specified in writing). In this case, the Primacy Agency may
not reduce sampling to less than once per calendar quarter.

In any case or under no circumstance may the Primacy Agency
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reduce the sampling frequency to less than once per year.

C. 8ampling Plan

In order to make certain that representative sampling of
the distribution system takes place, the TCR requires systems
to submit a sampling plan. This sampling plan is aimed at
ensuring the detection of contamination in any portion of the
distribution system if it is present (10). Each system must
develop a sampling plan by which they will conduct their
required sampling; this plan must be acceptable to the Primacy
Agency and 1is subject to review and revision at their
discretion. Temporal collection patterns are also to be
reviewed by the Primacy Agency to determine a schedule for
collection which would ensure the representative sampling of
a system's distribution systemn. Ground water systems not
under the influence of a surface water generally may be
allowed to take all their samples during at the same time
while most surface water systems will have to spread their
sampling out over the course of the entire month. This
is because water quality conditions in surface waters are
subject to rapid shifts in water quality while the water
quality of protected ground waters usually is much more stable

over time.
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D. Sample Invalidation

Because of the potential for false positive coliform
results, provision has been made in the TCR to account for
such occurrences. A sample may be invalidated for one of the

following reasons (31):

1. The analytical laboratory acknowledges that
improper sample analysis caused the positive
result.

2. The system determines that the cause of the
contamination is domestic or other non-distribution
system plumbing. Evidence must be based on the
fact that one of the repeat samples taken at the
same tap as the original positive routine sample is
confirmed to be total coliform positive. Further
evidence must reveal that all other repeat samples
taken at nearby sampling locations are coliform
negative.

3. Evidence held by the Primacy Agency shows that the
total coliform ©positive result is due to
extraordinary circumstances which do not reflect
normal conditions or water quality within the
distribution systen. Such evidence must be
documented in writing and signed by the supervisor
of the official which makes the determination. The
report must be made available to the EPA and
public.

4. The presence of heterotrophic bacteria causes
interference with the coliform analysis. Further
discussion of this sample invalidation mechanism
can be found under the heterotrophic bacteria
interference discussion following this section.

The Primacy Agency may not invalidate a total coliform-
positive sample simply on the basis that all subsequent repeat

samples taken test total coliform negative. The reason for

this is because repeat samples alone are not adequate to
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determine the validity of a total coliform positive sample
since the result of the analysis of the repeat samples will
not be representative of the conditions when the original
sample was taken (31).

High 1levels of heterotrophic bacteria may cause
interference with the total coliform analysis. For this
reason, a system must invalidate any coliform sample which has
visual evidence of interference. The system is to collect
another sample within 24 hours of being notified of the
interference problem and have it analyzed for total coliforms.
The system must continue to resample within 24 hours of being
notified of heterotrophic bacteria interference until it
obtains a valid result. Results of the next valid sample must

be included in the compliance calculations.

E. Repeat Monitoring Frequency

Repeat samples are required where a routine sample tests
positive for total coliforms and is not invalidated. Systems
collecting one routine sample per month or fewer must collect
four repeat samples. Systems collecting greater than one
routine sample per month must collect three repeat samples.
Repeat samples must be collected at several predetermined
locations within the distribution system. One sample must be
collected at the same tap as the original coliform positive

sample. Two must be collected within five service connections
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both upstream and downstream of the contaminated tap, one in
each direction. The remaining repeat sample, for systems
collecting one total coliform sample or less per month, may be
collected anywhere within the aforementioned range.

A second set of repeat samples must be collected if one
or more of the original repeat samples obtains a positive
result and is not subsequently invalidated. The system must
collect a second set of repeat samples within 24 hours of
being notified of the positive result. This 24 hour limit may
be waived on a case by case basis at the discretion of the
Primacy Agency. Late sampling cannot be excused after the
fact. Systems collecting fewer than 40 samples per month need
not collect a second set of repeat samples unless required to
do so by the Primacy Agency since a repeat total coliform
positive result constitutes a violation of the monthly MCL for
total coliforms. All repeat samples taken must be used in
the monthly compliance calculation.

Systems are required to collect at least five repeat
samples the next month after a confirmed positive total
coliform sample. Therefore, systems required to collect less
than five routine samples per month (i.e. those systems
serving less than 4,100 persons) must up their sampling
frequency to five samples per month the following month.
These five samples may include samples otherwise normally
taken for that month's sampling requirement. Systems

collecting five or more routine samples a month are not
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affected. Collection of five routine samples for these "small
systems" may be waived for one of two reasons. The first
reason is the performance of a site visit to the system by the
Primacy Agency or by an approved representative. The purpose
of the site visit is to investigate the cause of the total
coliform positive sample. The site visit must be conducted
before the end of the month in which the system would be
required to collect the required the five routine samples due
to a confirmed total coliform positive sample the previous
month. The second reason by which this requirement may be
waived is if the Primacy Agency has determined the cause of a
positive sample and establishes that the system has corrected
the problem. This determination must be documented in writing
and signed by the supervisor of the official who recommends
the decision. Documentation must include the specific cause
of the total coliform positive sample and action the system
has taken or will take to correct the problemn.

Systems utilizing either unfiltered surface water or
unfiltered ground water under the direct influence of a
surface water (as defined by the SWTR) must collect one total
coliform sample "near" the first service connection within 24
hours of the first time in a day the turbidity exceeds 1 NTU.
"Near the first service connection" is defined as one of the
20 percent of all service connections in the entire system
that are nearest the water treatment facility as measured by

the water transport time within the distribution system (31).
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Systems must only collect one sample per day even if the
turbidity exceeds the 1 NTU limit more than once in a 24 hour
period. The Primacy Agency may waive this requirement on a
case-by-case basis where analysis of the sample within the 24
hour 1limit is not possible. Because turbidity events are
often short-lived, analysis after this period of time rarely

can provide useful information about the event (31).

F. Sanitary Surveys

To assure the long-term quality of drinking water against
microbiological contamination in small water systems, sanitary
surveys are required to be conducted for systems collecting
fewer than 5 total coliform samples per month. A sanitary
survey, as defined by the SWTR, is an onsite review of the
water source, facilities, equipment, and operation and
maintenance practices of a public water system for the purpose
of evaluating such for producing and distributing safe
drinking water. To this end, community water systems must
have their initial sanitary survey completed by June 29, 1994.
Non-community water systems must have an initial survey
completed by no later than June 29, 1999. Subsequent surveys
must be conducted at five year intervals following completion
of the initial survey. Non-community water systems utilizing
protected (i.e. not under the direct influence of a surface

water) and disinfected ground water may conduct subsequent
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sanitary surveys at ten year intervals.

Under the SWTR, unfiltered surface water systems and
systems utilizing ground water under the direct influence of
a surface water must conduct an annual onsite inspection.
Since the sanitary survey is in essence an onsite inspection
which is much broader in scope, the sanitary survey may
satisfy the annual onsite inspection required by the SWTR in
years which the two are required.

The water system is responsible for ensuring that the
sanitary survey is performed, but sanitary surveys may be
conducted only by the Primacy Agency or an approved agent.
Review of the sanitary survey by the Primacy Agency must
determine the adequacy of the monitoring frequency and any
corrective action needing to be taken including adjustment of
the monitoring frequency. Therefore, the sanitary survey, in
the case of small water systems, serves to uncover and address

any shortcomings and problems inherent to that facility.

G. Fecal Coliform and E. coli Requirements

For each total coliform positive sample which is not
invalidated, a system must obtain a subsequent analysis for
fecal coliforms. A system is out of compliance with the total
coliform MCL regarding fecal coliforms for two reasons:

1. Any repeat sample tests positive for fecal
coliforms.
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2. A fecal coliform positive original sample is
followed by a total coliform positive repeat
sample.

Testing for E. coli in place of fecal coliforms following a
total coliform positive sample is an acceptable testing
alternative. Violation of compliance requires the public
notification of the contamination within 72 hours via
electronic media and subsequent written notification in the
case of a community water system. A non-community system may
choose an alternative method of immediate notification, but
the time limit is still 72 hours. The Primacy Agency must be
notified of a fecal coliform or E. coli positive sample by no
later than the end of the next business day.

The purpose of the TCR is to protect the public from
consuming microbiologically contaminated drinking water by
monitoring for both total and fecal coliforms. Because of the
health risks associated with such contamination, all public
water systems are subject to the provisions of the TCR.
Variances and exemptions as provided in sections 1415 and 1416
of the 1986 Safe Drinking Water Act Amendments cannot be
applied to the Total Coliform Rule. The Total Coliform Rule

is expected to become effective during the winter of 1990.
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V. The Lead Rule

To reduce lead 1levels in drinking water, the 1986
Amendments ban the use of certain lead materials. The
legislation states that " . . . any pipe, solder or flux used
after June 19, 1986 in the installation or repair of public
water systems and plumbing used for drinking water must be
‘lead free.'" The phrase "lead free" is defined to mean that
solder and flux can contain no more than 0.2 percent lead;
pipes and fittings not more than 8.0 percent; leaded joints
required for the repair of cast iron mains are not included
(6). The EPA may withhold up to 5.0 percent of a non-
complying state's federal funds to pubic water system
supervision programs.

Persons affected by lead contamination must be notified
by the system where the contamination is a result of the lead
content of the materials in the distribution or plumbing
systems or the corrosivity of water, which may cause leaching
of lead. Such notice must be given even if the system does
not violate the MCL for lead. This provision became effective
June 1988.

Though this ban will forestall future lead contamination
resulting from leaching of distribution or plumbing systems,
it does not deal with present contamination problems resulting
from this source. To alleviate contamination resulting from

past use of lead containing materials, provisions would have



148

to be made to control lead at the consumer tap. Lead in the
influent source water is a result of lead-laden waste
discharges and of leaching from naturally occurring lead into
both surface and ground waters. By monitoring for lead at the
entry to the distribution system and the domestic tap, water
systems will effectively be able to ferret out the source of
the contamination and to take steps to guard against it.

To this end, the EPA has proposed a regulatory scheme
encompassing these concerns. The proposed regulatory scheme
also includes controlling copper contamination and the
corrosivity of water. The proposal is discussed in the
following pages, but it should be noted that the requirements
discussed are not final and may be subject to revision upon
promulgation of the final requirements. A discussion of lead
chemistry and treatment options may be found near the
beginning of this section (i.e. the "Phase Two Contaminants:
Characteristics and Treatment" subsection). Costs for lead
removal may subsequently be found in section four under the
appropriate removal technologies. Costs regarding 1lead
removal via corrosion control and or the use of corrosion

inhibitors are not explicitly covered.

A. Contaminants at the Entry to the Distribution System

MCLGs and MCLs for both lead and copper were proposed at

the entry point to the distribution system. Lead values of
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zero and 5 ug/L were proposed for the MCLG and MCL,
respectively, while copper levels of 1.3 ug/L were proposed
for both the MCLG and MCL. Monitoring requirements created to
document compliance are based on system size and raw water
source and are divided into two phases, an initial phase and
a frequency reduction phase.

Monitoring rules set forth by the EPA require water
systems which either utilize only ground water or serve fewer
than 500 persons, or both, to sample only once per year.
Systems utilizing surface water as any fraction of their raw
water source or systems serving more than 500 persons will be
required to sample gquarterly. These initial monitoring
requirements will be phased in according to system size and
figured on the basis of population served. Systems serving
greater than 3,300 persons will have three months to implement
such monitoring from the date the final rule is promulgated.
Systems serving fewer than 500 persons will have 27 months to
implement such monitoring. Systems serving 500 to 3,300
persons will have 15 months to do the same (7).

Three additional repeat samples must be collected from
the same sampling point when any initial sample exceeds either
the lead or copper.MCL. These samples must be collected
within one month of the original sample. These repeat samples
must then be averaged with the original sample. If this
average exceeds the lead or copper MCL the system must notify

the state and give public notice. Any increase in MCL



150

monitoring requirements due to MCL violations are at the
discretion of the Primacy Agency (7).

If after a period of two years of collecting data pursuant
to the aforementioned schedule, no MCL violations occur, then
a reduction in the monitoring frequency may be allowed at the
discretion of the Primacy Agency. Provision is made for the
acceptance of historical data to be used in order for the
reduction to be allowed if the historical data was collected
in a manner consistent with the promulgated methods. Systems
using only ground water or serving less than 500 persons, or
both, can have monitoring reduced to one sample per entry
point collected at five year periods. Systems serving more
than 500 persons and using a surface water as all or part of
their source can have monitoring reduced to one per quarter

for one year every three years (7).

B. Contaminants at the Tap

Because of the past use of lead materials in distribution
systems and domestic plumbing, fixtures and solder, lead may
be leached into the finished water once it has left the
treatment plant. Many factors affect the presence of lead in
the water as a result of leaching including the lead-laden
material age, the time the water has been in contact with the
material, pH, alkalinity, temperature, and the presence of

corrosion inhibitors (55). To prevent excessive levels of
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lead from reaching consumers as a result of this contamination
pathway, lead, copper and corrosion control standards have
been proposed for domestic taps. Research has indicated that
the leaching of lead into drinking water is generally related
to the corrosivity of the water (22). These standards are
referred to collectively as "corrosion control no-action
levels.™

The corrosion control no-action levels consist of set
standards for lead, copper, and maintenance of a minimum pH
level. These standards are used to help determine if a
consumer is at risk of contamination. Monitoring consists of
a one-liter, morning first-draw sample from pre-selected
sampling sites (7). A lead no-action level of 10 ug/L as
determined by the average of all samples has been proposed.
Further, no more than 5.0 percent of the samples may contain
greater than 1.3 ug/L of copper or may have a pH level greater
than or equal to eight (83). If any one of these levels is
exceeded, the system is deemed to be out of compliance and
must take corrective action. The pH requirement appears
likely to be dropped (13).

Monitoring requirements for corrosion control no-action
levels are based on system size as determined by population
served. Systems serving less than 500 persons are required to
take 10 samples all within one year at five year intervals.
Water supplies serving from 500 to 3,300 persons are required

to collect 10 samples all within a period of 3 months, every
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two years. Systems serving 3,300-10,000, 10,001-100,000, and
greater than 100,000 persons are required to collect 20, 30,
and 50 samples per calendar quarter respectively. These
"default" monitoring requirements may be reduced at the
discretion of the Primacy Agency once adequate baseline data
are collected and compliance is established (7). Provision is
made for the use of historical data to effect monitoring
reductions where such data was collected in a manner
consistent with proposed methods. Reductions apply only to
those systems serving greater than 3,300 persons or more.
These systems may have their sampling frequencies adjusted
from a quarterly basis to annual basis, sample numbers remain
the same. Thus, these systems would then be required to
collect 20, 30, or 50 samples per year dependent upon system
size.

Samples must be <collected from residences which
adequately represent sites of risk to high lead levels. To
ensure the availability of monitoring sites, systems must
identify a sample group that is at least 50 percent larger
than the required number of samples for a given size category
(7). The sites will be chosen based on system wide "materials
evaluation." The purpose of the material evaluation is to
identify sites at the ends of the distribution system that
have copper or lead in the domestic plumbing that is less than
five years old or have lead service connections. At a

minimum, the materials survey must consist of a review of the
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following information: building permits for installation or
renovation of plumbing systems, distribution system records,
existing water quality information, and design plans for the
distribution systenm.

Noncompliance with the corrosion control no-action levels
occurs as a result when any one of the levels is exceeded.
Action to be taken by non-complying systems includes taking
steps to reduce the corrosivity of distribution water and to
educate the public about the increased health risks as a
result of exposure. Larger systems, those serving 3,300
persons or dreater, are required to conduct expanded
monitoring for the purpose of assisting consumers who may be
exposed to excessive contamination levels (7). For systems
serving more than 10,000 persons, repeat sampling is required
at sampling sites for which lead levels were above the mean 10
ug/L limit to determine the source of the 1lead. Repeat
samples include another first draw sample, a fully flushed
sample, and a service line sample. Additionally, samples must
be collected from all sampling sites not sampled in the
monitoring period in which the no-action levels were exceeded
(7).

All utilities must "offer" to sample at residences served
by the water system. If any residence accepts the sampling
offer and the sample subsequently exceeds the no-action level,
repeat sampling at that residence is required. Repeat

sampling includes another morning first-draw sample, a fully
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flushed sample, and a service line sample (7). Collection of
these repeat samples will facilitate the localizing of the

lead contamination and allow corrective action to be employed.

C. Unresolved Issues

The goal of the proposed lead rule is to reduce the level
of lead exposure to the consuming public. To this end, the
EPA is considering the implementation of morning, first-draw,
tap samples. These samples are to be collected from
consumers' residences as a means of assessing 1lead
contamination at the tap. While the aim of this proposal is
clear, it raises some very important, interesting, and
debatable questions.

The first question to be addressed is the scope of
utility responsibility. Are utilities to be responsible for
the performance of domestic plumbing systems or are they
merely responsible up to the connection with the domestic
system? At a minimum, utilities should make an effort to help
identify real or potential domestic system problems to the
maximum extent feasible within the limitations of their own
resources. Such measures would include but not be limited to
(1) assisting residences in water analysis (e.g., actually
performing the sampling and analysis or providing directory
information of commercial laboratories), and (2) instigating

a reform in local or state plumbing codes regarding the use of
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lead containing materials.

Other questions also arise. Can the "at tap" attitude be
expected to be carried over to regulations to be promulgated
in the future? 1Is it possible to make assumptions for the
entire system considering the variety of existing plumbing
materials? Are homeowners willing to allow access to the taps
for such samples to be taken? This list is by no means
complete but suggests to the types of questions that are
likely to arise.

The final lead rule is expected to be promulgated in the
summer of 1990. It is expected that monitoring requirements
will retain the basic form adopted in the proposed rule but
will change in respect to some of the details. A discussion
of lead chemistry and treatment options may be found near the
beginning of this section (i.e. the "Phase Two Contaminants:
Characteristics and Treatment" subsection). Costs for lead
removal may subsequently be found in section four under the
appropriate removal technologies. Costs regarding lead
removal via corrosion control and or the use of corrosion

inhibitors are not explicitly covered.
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Table 1. Proposed MCLGs and MCLs for Phase II
Inorganic Contaminants (EPA, 1989%a).

Contaminant MCLG (ug/L) MCL (ug/L)
Asbestos 7 million fibers per L 7 million fibers per L
Barium 5,000 5,000
Cadmium 5 5
Chromium 100 100
Mercury 2 2
Nitrate (as N) (1) 10,000 10,000
Nitrite (as N) (1) 1,000 1,000
Selenium 50 50

1. Proposed MCLG and MCL for total nitrate is 10,000 ug/L.
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Table 2. Proposed MCLGs and MCLs for Phase 11
Group A and B Synthetic Organic
Contaminants (EPA, 1989a).

Group A: VOCs

cis-1,2-Dichloroethylene 70 70
trans-1,2-Dichloroethylene 70 70
o-Dichlorobenzene 600 600
1,2-Dichloropropane 0 5
Ethylebenzene 700 700
Monochlorobenzene 100 100
Styrene 0 5
Tetrachloroethylene 0 5
Toluene 2,000 2,000

Xylenes (total) 10,000 10,000

Group B: Pesticides and PCBs

Acrylamide 0.0 treatment technique
Alachlor 0.0 2.00
Aldicarb 10.0 10.00

Aldicarb sulfone 40.0 40.00
Aldicarb sulfoxide 10.0 10.00
Atrazine 3.0 2.00

Carbofuran 40.0 40.00

Chlordane 0.0 2.00

Dibromochloropropane 0.0 0.20
2,4-D 70.0 70.00
Epichlorohydrin 0.0 treatment technique
Ethylene dibromide 0.0 0.05
Heptachlor 0.0 40.00
Heptachlor epoxide 0.0 0.20
Lindane 0.2 0.20
Methoxychlor 400.0 400.00
PCBs 0.0 0.50
Pentachlorophenol 200.0 200.00
Toxaphene 0.0 5.00

2,4,5-TP 50.0 50.00
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Table 3. Proposed BATs for Phase Il 10Cs (EPA, 1989a)(1).
Contaminant Proposed BAT
Asbestos Coagulation/Filtration; Direct & Diatomite

Filtration; Corrosion Control
Barium Ion Exchange; Lime Softening; Reverse Osmosis

Cadmium Ion Exchange; Reverse Osmosis; Coagulation/
Filtration; Lime Softening

Chromium Coagulation/Filtration; Ion Exchange; Lime
Softening (Chromium III only); Reverse Osmosis

Mercury Granular Activated Carbon;
Coagulation/Filtration (1); Powdered Activated
(1); Lime Softening (1); Reverse Osmosis (1)

Nitrate and Nitrite Ion Exchange; Reverse Osmosis

Selenium Activate Alumina; Lime Softening;
Coagulation/Filtration (Selenium IV only);
Reverse Osmosis

1. Mercury influent concentration less than or equal to 10 ug/L.
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Table 4. Proposed BATs for Phase Il
SOCs (EPA, 1989a)(1).

Proposed BAT

GAC (1) PTA (2) PAP (3)

Acrylamide X
Alachlor
Aldicarb
Aldicarb sulfone
Aldicarb sulfoxide
Atrazine
Carbofuran
Chlordane
2,4-D
Dibromochloroporpane
o-Dichlorobenzene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,2-Dichloropropane
Epichlorhydrin X
Ethylene Dibromide
Ethylbenzene
Heptachlor
Heptachlor epoxide
Lindane
Methoxychlor
Monoch lorobenzene
PCBs
Pentachlorophenol
Sytrene
2,4,5-TP (Silvex)
Tetrachloroethylene
Toluene
Toxaphene
Xylene (total)

MoX X X X M X X X X X X X
> X X X X

>

MO X X X X X X X X X X X X X

1. GAC = Granular Activated Carbon.
PTA = Packed Tower Aeration.
3. PAP = Polymer Addition Practices.
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Table 7. Proposed Compliance Monitoring Requirements for Phase II
Group B SOC Contaminants (EPA, 198%a)(1, 2).

System Description

Contaminant Vulnerability Non-vulnerable System Vulnerable System
Assessment  -----c-eee----------cecccecrcccccccccc e ccccccccccces s e oo
Surface Ground Surface Ground
Alachlor ... No monitoring No monitoring Initial: Quarterly ibidem (2)
required required for one year
Aldicarb .. . . e . .
Repeat: ibidem (2)
Aldicarb Sulfone . . VOCs detected-
Quarterly
Aldicarb Sulfoxide .. .
SOCs not detected-
Atrazine Yes, for repeat « e . . e .
monitoring >500 connections=
Carbofuran . e P . e quarterly sampling

at 3 year intervals
Chlordane . e e e .

<500 connections=
Dibromoch loropropane . e . - - . . e quarterly sampling
at 5 year intervals

2,4-D . e . .. - .
SOCs detected-
Ethylene dibromide N P . e . .. .
>500 connections=
Heptachlor - e . ... ... quarterly sampling
Heptachlor epoxide ... ... . .. <500 connections=
annual sampling
Lindane - e . e . - .. - . .
Methoxychlor P P P « e . . .
Pentachlorophenol - e . .. . . e . . e .
PCBs . e . [ o e . . e .
Toxaphene .. . .o - e . . e . . .
2,4,5-TP .. . . e . e . e .

1) No monitoring required for acrylamide and epichlorohydrin because of treatment technique requirement
2) Vulnerability not a factor determining monitoring requirements
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Table 8. Log Removal Credit Associated with Typical Filtration
Processes (EPA, 1989b)(1).

Filtration Process Giardia Cysts (2) Enteric Viruses Total Coliforms
Conventional 2-3 1-3 >4
Treatment
Direct Filtration 2-3 1-2 1-3
Slow Sand Filtration 2-3 1-3 1-2
Diatomaceous Earth 2-3 1-2 1-3

Filtration

Notes: 1. Log removal credit is only for filtration and does not include disinfection.
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Table 9. Total Coliform Sampling Requirements, Based
on Population Served (EPA, 198%9c) (1).

Population Served Minimum number of Routine
Samples per Month

25 to 1,000 (2) 1

1,001 to 2,500 2

2,501 to 3,300 3

3,301 to 4,100 4

4,101 to 4,900 5

4,901 to 5,800 6

5,801 to 6,700 7

6,701 to 7,600 8

7,601 to 8,500 9
8,501 to 12,900 10
12,901 to 17,200 15
17,201 to 21,500 20
21,501 to 25,000 25
25,001 to 33,000 30
33,001 to 41,000 40
41,001 to 50,000 50
50,001 to 59,000 60
59,001 to 70,000 70
70,001 to 83,000 80
83,001 to 96,000 90
96,001 to 130,000 100
130,001 to 220,000 120
220,001 to 320,000 150
320,001 to 450,000 180
450,001 to 600,000 210
600,001 to 780,000 240
780,001 to 970,000 270
970,001 to 1,230,000 300
1,230,001 to 1,520,000 330
1,520,001 to 1,850,000 360
1,850,001 to 2,270,001 390
2,270,001 to 3,020,000 420
3,020,001 to 3,960,000 450
3,960,001 or more 480

1. Non-community, ground water system serving fewer than 1,000 persons
may monitor at a reduced frequency specified by the Primacy Agency
and subject to particular conditions and limitations.

2. Includes public water systems which have at least 15 service
connections, but serve fewer than 25 persons.

3. Community water systems serving 25 to 1,000 persons may sample at
the discretion of the Primacy Agency may sample no less than
quarterly, provided the system meets certain criteria.





