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1200 Pennsylvania Avenue, NW
Washington, DC 20460

Subject: Science Advisory Board Letter Report on EPA’s Draft Proposd for the
Groundwater Rule

Dear Ms. Browner:

The Drinking Water Committee (DWC) of EPA’s Science Advisory Board (SAB) met on
March 13-14, 2000 to review the Agency’ s draft proposal for its Ground Water Rule. Thisrule
addresses the use of disinfection in ground water and other components of ground water systemsto
assure public health protection.

The Committee conducted this review in fulfillment of its repongibilities under Section 1412(e)
of the Safe Drinking Water Act (SDWA as amended in August 1996) which State:

The Administrator shall request comments from the Science Advisory Board (established
under the Environmental Research, Development, and Demonstration Act of 1978) prior
to proposal of a maximum contaminant level goal and national primary drinking water
regulation. The Board shall respond, as it deems appropriate, within the time period
applicable for promulgation of the national primary drinking water standard concerned.
This subsection shall, under no circumstances, be used to delay final promulgation of any
national primary drinking water standard.

This review was conducted in a public meeting in Washington, DC. EPA’s draft proposal was



reviewed by the Committee while it was till under review by the Office of Management and Budget
(OMB) and prior to being released for publication in the Federd Register as aproposed rule. Assuch,
the DWC members recognized that specific elements were subject to change during the OMB review.

The Committee reached closure on its conclusions during the March mesting. 1t wasthe view
of the Committee that: 1) both bacterid and vira indicators should be employed in ground water source
monitoring plans, 2) either E. coli or enterococci will serve as the bacterid indicator and coliphage
should be used asthe vird indicator; 3) to save on costs of monitoring, the Agency should develop and
vdidate the use of acommon host to smultaneoudy detect both male-specific and somatic coliphage;

4) the Agency should depend upon monitoring and wellhead protection programs to insure ground
water sources are not subject to microbia contamination; and 5) source monitoring should include dl
ground water systems and some less frequent repest monitoring that goes beyond the intensive
monitoring proposed for the first year. These points are discussed in detall later in this letter.

A generd issue raised by members during the discussion concerned the need for detailed
technical information on the science that supports the rules which EPA requests SAB comments upon
pursuant to SDWA 1412(e). Not having specific technical information available on the issues
discussed in the rule can impede the effective evauation of important issues by the Board. In this
review, the Committee discussed the adequacy of anumber of monitoring technologies that were
referred to in the proposed rule. However, the technica descriptions of the methods were not
provided to the Committee by EPA. In this case, severd of the members were familiar with the
methods thus the Committee was able to carry its discussion through to completion. However, the
discusson would have been more efficient and effective if al members had been provided technical
information on the methods prior to the meeting. Committee members noted that for future reviews, it
will be important to identify, and obtain for al members, the relevant technica support documents that
underpin critica dementsin the Agency’ s proposed drinking water rules.

1. BACKGROUND
1.1 Statutory Context

The Safe Drinking Water Act (SDWA, 1996a) requires that EPA “publish a maximum
contaminant level god [MCLG] for contaminants. 1) that may have an adverse effect on the hedth of
persons, 2) that are known to occur or there is a subgtantia likelihood that will occur in public water
sysems with afrequency and a levels of public hedth concern; and 3) for which aregulation presents a
meaningful opportunity for health risk reduction for persons served by public water sysems.” MCLGs
areto be “sat a theleve at which no known or anticipated adverse effects on the hedth of persons
occur and which alows an adequate margin of safety” (SDWA, 1996b). Further, EPA must also
publish aNationa Primary Drinking Water Regulation (NPDWR) that specifies a maximum
contaminant level (MCL) for such contaminants “which is as close to the [MCLG] asisfeasble’
(SDWA, 1996¢) or specify “the use of atreatment technique in lieu of establishing an [MCL],” if EPA



finds “that it is not economicaly or technologicaly feasible to ascertain the level of the contaminant”
(SDWA, 1996d) in water. “Theterm ‘feasble means feasble with the use of the best technology,
trestment techniques, and other means [found by examination under] field conditions...are avallable
(taking cost into consideration)” (SDWA, 1996€)

In addition, SDWA requires that when EPA “proposes a[NPDWR]...the Administrator shall:
1) “publish a determination as to whether the benefits of the [MCL ] judtify, or do not judtify, the costs
based on...” (SDWA, 1996f) a*“Hedth Risk Reduction and Cost Andlysis’ [HRRCA]; 2) “use—i) the
best available, peer-reviewed science and supporting studies conducted in accordance with sound and
objective scientific practices, and ii) data collected by accepted methods or best available methods (if
the reliability of the method and the nature of the decison judtifies use of the data)” (SDWA, 19969);
and 3) “enaure that the presentation of information on public hedth effectsis comprehensive,
informative, and understandable.” Thisinformation isto be contained in a publicly avallable document
that specifies, “to the extent practicable — i) each population addressed by any estimate of public hedth
effects; ii) the expected risk or central estimate of risk for the specific populations; iii) each appropriate
upper-bound or lower-bound estimate of risk; iv) each sgnificant uncertainty identified in the process of
the assessment of public hedlth effects and studies that would assst in resolving the uncertainty; and v)
peer-reviewed studies known to the Administrator that support, are directly relevant to, or fail to
support any estimate of public hedth effects and the methodology used to reconcile inconsstenciesin
the scientific data’ (SDWA, 1996h).

SDWA requires EPA to develop regulations specifying the use of disinfectants for ground
water systems as necessary. Under the provision, EPA must develop a ground water rule which
specifies the gppropriate use of disinfection, and, in addition, addresses other components of ground
water systems to assure public health protection (SDWA, 1996i). Other rules applying to ground
water sysemsinclude: the Totd Coliform Rule (EPA, 19893), the Surface Water Treatment Rule
(EPA, 1989b), Interim Enhanced Surface Water Treatment Rule (EPA, 19984), the Information
Collection Rule (EPA, 1996), and the Stage 1 Disinfectants/Disinfection Byproducts Rule (EPA,
1998b). In addition programs for Underground Injection Control, Wellhead Protection, and the
Source Water Assessment and Protection are aso intended to address issues that are protective of
ground water.

1.2 Provisions of the Proposal Reviewed by the Drinking Water Committee

The draft proposed rule requires states to conduct sanitary surveys on dl ground water systems
and surface water systems adding ground water directly to the distribution system without trestment
(every 3 yearsfor community systems and 5 years for non-community systems) (EPA, 2000, EPA,
2000b). Significant deficiencies are to be identified. All ground water systems not achieving the
equivaent of a4-log reduction in concentration of viruses found in source water (commonly referred to
as4-log virus inactivation or removal, i.e., a2 99.99% decrease in the viruses found in the source water)
must do a one-time hydrogeol ogic sendtivity assessment to determine if the sysem isin asengtive



aquifer (within 6 to 8 years of the find rule). Monthly source water monitoring will be required for
those systems determined to be hydrogeologically senstive. Triggered (one-time) source water
sampling will be required if a pogtive total coliform positive sampleis found in the distribution system.
Findly, if sampling shows significant deficiencies or positive microbid samples that indicate fecad
contamination, the problem must be corrected by the system. Findly, syslems natified of “...agnificant
deficiencies by the state, or notified of a [postive] source water sample,...must... correct the
contamination problem (by eiminating the contamination source), correct the Sgnificant deficiencies,
provide an dternative source water or ingtall a trestment process which reliably achieves 4-log remova
or inactivation of viruses’ (EPA, 2000a).”

2. CHARGE

The Charge provided to the Drinking Water Committee by EPA requested that the Committee
evauate the premise that “...more than one fecd indicator may increase the likelihood of detecting feca
contamination than asingle indicator” (EPA, 2000c) in two aress.

a) Given the available data upon incidence, fate, and transport of virus and bacteria
through the soil/aquifer matrix, isit appropriate to monitor for both bacterid and vira
indicators to determine the presence of feca contamination?

b) Based upon the available data, can each of the four candidate indicators (E. coli,
enterococci, somatic coliphage, mae-specific coliphage) be judtified as a monitoring
tool for determining the presence of fecd contamination in ground water?

3. SPECIFIC COMMENTS

Key points raised by the Committee are summarized below, to indicate the nature of their
concerns. Section 3.1 responds to specific charge questions from the Agency. Sections 3.2 and 3.3
address issues which were raised as questions within the draft proposal reviewed by the Committee.

3.1 Fecal Indicators

3.1.1 Given the available data upon incidence, fate and transport of virus and
bacteria through the soil/aquifer matrix, isit appropriate to monitor for both
bacterial and viral indicators to determine the presence of fecal
contamination?

The Committee recommends that the Agency propose monitoring for both bacteria and vira
indicators for both routine and triggered monitoring. Specificaly, the Committee recommends that the
Agency proposethe use of E. coli or enterococci and coliphages.



The Committee noted that occurrence studies that measure groundwater quaity using severd
microbial indicator organisms show that no single indicator adequatdly reflects the presence of feca
contamination under al conditions. The draft proposed rule presents data from 13 studies (EPA,
2000b, pages 61-80). Different results were obtained for various bacterid and vird indicatorsin awide
variety of groundwater sources. It is difficult to compare these studies side-by-sde because different
methods and sample volumes were used. However, it is evident that no single indicator organism was
consstently detected in dl the contaminated groundwater sources that were examined. The use of both
bacteria and coliphage indicators will provide better ability to detect feca contamination and protect
humean hedith.

For water samples collected close to the source of contamination, it is more likely that severd
microbid indicators will be detected. For water samples collected distant from the source of
contamination, it is critica to use indicators that modd the trangport and surviva characterigtics of vird
pathogens because viruses are known to have prolonged surviva in the environment and can be
trangported long distances. The scientific literature documents significant differences between
transport and survival characteristics of enteric bacteria and enteric viruses. Fidd studiesthat
have spiked septic tanks with known quantities of virus have shown that viruses and bacteria have
different survival and trangport characterigticsin soil (Curry, 1999, Cogger et d., 1988, Vaughn et d.,
1983, Yates et d., 1986). Tracer studies where primary sewage effluent was applied to arapid
infiltration Site indicated that enteric viruses penetrated degper into the ground than bacteria (Keswick,
1984). Gerba and Bitton (1984) present a thorough review of the surviva and transport of
microorganisms in groundwater.

There is considerable evidence in the literature to support the use of coliphage as
surrogates for enteric animal viruses. Havelaar et d. (1993) examined virus and coliphage surviva
inawide variety of fresh water environments and concluded that, overal, coliphage were better
indicators of culturable enteroviruses than were bacterid indicators. Field Studies and soil column
studies have shown that coliphage are good predictors of the movement of enteric virusesin soils
(Nasser et d., 1989; Sobsey et d., 1995, DeBorde et d., 1999). Severd occurrence studies have
shown a strong correlation between coliphage detection and vird and/or fecd contamination of
groundwater (Lieberman et d., 1999). Phasell of the EPA/AWWA study conducted monthly testing
of seven wels known to have vird contamination. Somatic coliphages were detected more frequently
in these wells (71% of specimens were positive) compared to E. coli (50% of specimens were
positive) or enterococci (55% of specimens were positive) (Lieberman et d., 1999). Twenty of 21
transgent non-community groundwater systems in migrant worker camps in Wisconsin were found to be
positive for mae-gpecific coliphage over asix month period, but E. coli was never detected in any of
these wells EPA 1998c). A study of fecal contamination in groundwater wells 500 feet down gradient
of awater recharge infiltration basin in California detected coliphage in dl 23 wells a least once and
repeatedly in 20 of the 23 wdls. E. coli were not detected in any of the 23 wells (Yanko et d., 1999).
Preiminary results of another study in California dso indicate that coliphage are detected more
frequently than feca streptococc in groundwater with vird contamination (Y ates, 1999). Taken



together, the datain the body of literature strongly suggest that it is necessary to include coliphage as
indicators of vira contamination.

Data from waterborne disease outbresks indicate that there is significant risk of illness
associated with groundwater - both "treated” and untreated groundwater systems. In the draft
proposed rule, the Agency cites CDC data that between 1971 and 1996 there were 371 outbreaks of
waterborne disease associated with groundwater sources. This represents 58% of al the reported
waterborne disease outbreaks during this period (EPA 2000b, page 55). Itislikely that much more
epidemic and endemic waterborne disease is associated with groundwater sources. Because of the
many smal groundwater systems, it is probable that the mgjority of waterborne disease outbreaks
associated with these small systems are never recognized and reported. Of the 371 outbreaks in
groundwater systems from 1971 - 1996, 34 (9%) of the outbreaks were attributed to viral pathogens.
For the mgjority of these waterborne disease outbreaks (63%) the etiology was never determined.
However, it islikely that most of these outbreaks were due to vira agents because of the characteristics
of the outbresaks (symptoms, incubation period, duration) and the fact that vird agents are lesslikely to
be detected in infected persons because of inadequate diagnogtic techniques.

The mgor target of the Groundwater Ruleisvird disease. The trestment recommendation is
expressed in terms of 4-logs of virusinactivation or remova. Therefore, it islogicd that the target of
groundwater monitoring should be vird indicators such as coliphage. Further, the use of both a
bacteria indicator and coliphage was aso recommended by a pand of experts at the February 1999
"Workshop on Feca Indicators for Ground Water Sampling Under the Groundwater Rule’ (1SS,
1999).

3.1.2 Charge. Based upon the available data, can each of the four candidate
indicators (E. coli, enterococci, somatic coliphage, male-specific coliphage) be
justified as a monitoring tool for determining the presence of fecal
contamination in ground water?

The Committee noted that both E. coli and enterococci are effective bacteria indicators and
that the States or water systems could chose elther indicator. E. coli methods may be more familiar to
many laboratories which may make this indicator a more likely choice and provide data which will be
comparable to dready existing data. However, the enterococci may be somewhat hardier in terms of
environmenta persstence. The mediafor enterococci is more salective and less subject to non-target
bacteriad growth. Laboratoriesthat are dready testing for enterococci should not be required to change
to E. coli if they are comfortable with the enterococci methods. The Committee recommends that the
Agency define the term "enterococc”  because different media and methods may detect different setsor
sub-sets of organisms, and there is some confusion about thisterm in the internationa scientific literature
(LeClerc et dl., 1996).

It isdifficult to chose between somatic and male-specific coliphage. Occurrence studies show



that the somatic coliphage are more prevaent in septic tanks, but both somatic and male specific
coliphages are detected with smilar frequency in wastewater. Mae-specific coliphages occur in higher
densties so they may provide additiond sengitivity. The Committee recommends that the Agency
propose the use of both somatic and male-specific coliphage because thiswill detect alarger population
of coliphage. For most monitoring purposes, it is not necessary to be able to distinguish between
somatic and mae-specific phage. Laboratory methods are available to detect both at the same time,
usng asngle host such asE. coli C3000 (ATCC 15597), so that it would not be necessary to collect
additiond sample volume. The Agency is encouraged to initidly propose testing for somatic and male-
gpecific coliphage on separate hosts and conduct round-robin testing of coliphage detection using E.
coli C3000 asthe single host. Because the laboratory methods are the same whether using one or
more bacterid host strains, the round-robin testing of coliphage detection on asingle host should be
relatively sraightforward.



3.2. Hydrogeological Assessment

Hydrogeologica assessment is being considered by the Agency as abasisfor distinguishing
between groundwater sources that are more vulnerable from those that are less vulnerable to feca
contamination. The Committee is concerned about the ability to accurately assess the sengitivity of
specific groundwater sources.

The Committee questions whether hydrogeologica assessment can be adequately conducted
based solely on maps. The Committee recognizes that some aguifers are well characterized with an
abundance of good hydrogeologica information and well logging data, but other agquifers may have very
little information and it may be more economical to monitor these aquifers than to conduct an extensve
hydrogeological assessment. Furthermore, the Committee cited an example of a 2000 foot deep
aquifer with a confining layer that would give the appearance of being awell-protected source, but in
redlity this source was contaminated due to infiltration through corroded casing of an exising wel. This
illustrates the necessity of source monitoring for al groundwater sources rather than relying on
hydrogeologica information to determine whether a sourceis likely to be contaminated.

The Committee is concerned that aquifers in sandy soils are not included in the ligt of sendtive
sources (karst, fractured rock, gravel). Field studies of virus transport from septic tanks show that
viruses rgpidly move into groundwater in sandy soils (Cogger et d., 1988, Vaughn et d., 1983).

The Committee recommends that al groundwater sources be required to monitor for bacteria
indicators and coliphage for at least one year - regardless of sengtivity determination.

3.3 Sour ce Monitoring

The Committee is concerned about the possbility that many untreated groundweter systems will
not be monitored at the source. CDC data on waterborne disease outbreaks indicate that 86% of the
outbreaks in groundwater systems between 1971 and 1996 were due to contaminated source water
(EPA, 2000b, page 55). As currently proposed, only groundwater systemsin sengitive soils (karst,
fractured rock or gravel) will be monitored monthly for 12 months. After thistime, it is possble for the
dates to require less frequent or no source monitoring if al the source samplesin the 12-month period
are negative. The Committee is concerned that one year of monthly monitoring may not provide
representative data (e.g., may not capture periods of heavy rainfal) or that new sources of fecal
contamination (septic tanks, anima feeding operations) may occur after the monitoring period. The
results of the occurrence studies indicate that 4 - 31% of groundwater sources had some evidence of
vird contamination. This high prevaence of groundwater contamination makesit critica to promote
regular source monitoring for untreated systems. It is possible that information from a hydrogeol ogica
assessment and a strong wellhead protection program could provide alegitimate basis for decisons on
the frequency of source monitoring. The Committee recommends that al groundwater sources should
be monitored for ayear and that al untreated sources should continue to be monitored a some



frequency that should be based on the size of the population served, hydrogeologica assessment, well
logging information, and well head protection programs. Source sampling of at least once per year
should be required for dl sysems. Dueto insufficient data and scientific knowledge of al factors that
may make awell susceptible to fecal contamination, the Committee recommends a conservative
approach of monitoring al wells at the source as part of the evaluation process.

If laboratory capacity for source monitoring isaconcern, it would be possible for the
monitoring requirement to be staged over aperiod of severa years. Untrested systems serving the
largest populations should be firgt priority for source monitoring because more people have the potentia
of being affected.

The Drinking Water Committee was pleased to conduct this review of the proposed rule. The
Committee looks forward to the response from the Assstant Administrator for the Office of Water to
the advice in this | etter.

Sincerdly,

/sgned/

Dr. Mort Lippmann,
Interim Chair
Science Advisory Board

/sgned/
Dr. Richard J. Bull, Chair

Drinking Water Committee
Science Advisory Board
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NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Administrator and other
officids of the Environmenta Protection Agency. The Board is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federd government, nor does mention of trade names or commercid products
congdtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Administrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further informetion are available from the SAB Staff.
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