P

.
S T

ES a2 % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% £ = WASHINGTCON, D.C. 20460
%:'f.pmﬁé
March 9, 1988 SAB-EHC-88-021
Hon- [ee M. Thomas orFICE OF
Administrator THY ADMINISTRATOR
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401 M Street. SW
Washington, D.C. 20460

ear Mr. Thomas:

The Irinking Water Subcammittee of the Science Advisory Roard's Environ-

mental

Health Committee has completed its review of scientific information

supporting EPA's efforts to develop proposed rules for surface water treatment
and coliforms and is pleased to forward its report to you.

In sumary, the Subcownittee:

o

o

Agrees that using total coliforms as the primary standard is reasonable
and endorses EPA's intent to develop a guidance document for this rule.

Recammends that EPA be more specific regarding the disinfection require-
ments to be used following filtration.

Expresses concern over the adequacy of the scientific basis for some
of the requirements and the documentation for the disinfection component
of the rule.

Reconmends that the guidance document accompanying the proposed surface
water treatment rule stress that raising the concentration of chlorine

to meet the needed contact time (CT) values may affect the future ability
of water suppliers to comply with new disinfectant reqgulations.

Concludes that the tracer approach for CT is generally scientifically
supportable but suggests certain refinements.

Concludes that insufficient data exist to demonstrate that implementation
of the proposed filtration rule will significantly reduce lLegionellosis.

Recamends additional research in various areas, including the effective-
ness of the intended treatment techniques for legionellesis.



-2-

The Stibcmmittee appreciates the cpportunity to review the scientific
bases of these proposed rules. We request that the Agency officially respond
to the scientific advice presented in the attached report.

e Mden

Morton Nelson, Chairman
Executive Committee

echnnd Lblorercoimtrs
Richard A. Griesemer, Chairman
Envirormental Bealth Comittee

J.

Gary “Carlson, Chairman
Irinkirg Water Subcammittee



Dripking Water Subcommittee Review of the Scientific Bases of Proposed
Rules for Surface Water Treatment and Coliforms

The Drinking Water Subcamittee met on August 6 1987 to consider a draft
report prepared by its Filtration Technology Workgroup following the latter's
review of scientific information supporting EPA's efforts to develop proposed
rules for surface water treatment and coliforms, Appendix A presents the roster
of the Subcamittee and the Workgroup. The documents under review are listed
in Appendix B. Appendix C includes the rationale EPA used in developing the
rules, and Appendix D is a fact sheet provided by the Cffice of Drinking Water
(OW) for the two rules.

The Filtration Technology Workgroup first met on May 22 1987 to identify
the issues for its review and procedures for conducting its evaluation. It
reconvened on August 5 1987 to further address the key issues and prepare a
draft report for the full Subcammittee's consideration. The report, in its
present form, represents the cambined efforts of the Workgroup and the Sub-
coarmittee,

I. Coliform Rule

Colifoms are the only group of micro-organisms for which enough scientific
data exist to develop an individual standard. The Subcammittee agrees with OIW's
intent to continue to use total coliform as a primary standard, and to rely upon
fecal coliforms to ascertain the public health significance of total coliform

positives.

Protecting public health by instituting early corrective actions, rather
than only repeat sampling, is recammended. The Subcomittee endorses EPA's
plan to develop a guidance document for this rule. Guidance on actions such
as boosting disinfectant residual, flushing, more intensive treatment plant
and tapwater disinfectant residual monitoring and cross—connection investiga-
tion should all be addressed in this document.

The rule proposes the use of random sampling sites rather than fixed sites.
The Subcamittee recammends that EPA revise and reword this concept because,
as written, it is not clear. EPA should also develop a strategy for a larger
number of fixed sites for pericdic sampling. The Subcamittee does not endorse
totally randam sampling.

The Subcamittee recammends the use of heterotrophic plate ecunt (HEC).
Although EPA's rationale justifying its use is interference in coliform measure-
ments, it has merit on its own as a disinfection performance verification criter—
ion. The Subcammittee also recammends that the Agency consider other plating
methods (referring specifically to the sixteenth edition of Standards Methods)
and media as alternatives to the pour plate method. These more sensitive methods
are more stringent but easier to apply.
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More thought needs to be given to the practical application of the CT
concept as a regulation. As chlorine reacts it changes, for instance, fram
free to monochloramine to organic chloramine. Measuring a residual at the
end of a time period, therefore, can lead to erronecus CT values. Many water
utilities now use one disinfectant during treatment, and another subsequently.
The Subcammittee recammends that at least two points of measurement be used at
& minimum: 1) the end of the contact basin or plant, and 2) the first distribu-
tion system sampling point, where CT = C1Ty+C3Ty.

Research is needed both in the laboratory and in the field on the effect
of confounding variables on the magnitude of CT. 1In the laboratory, data are
needed on the CT values for Giardia strain variation. A further rationale for
laboratory and field data is to identify the effect of micro-organism aggrega-
tion on CT. The effects of filtration, sedimentation and coagulation on these CT
values are especially important.

In summary, the Subcammittee: agrees with the form of the coliform rule:
endorses OW's effort to develeop a guidance document to accampany the rule;
recammends that the concept of randam sampling should be revised: recamends
that EPA consider other HPC plating methods that are of equal or greater
stringency: and agrees with the use of CT, but recoanmends better definition.

IT. The PFiltration Rule and Guidance Manual

The proposed filtration rule is needed to protect public health because
of the lack of scientific data on specific micro-organisms that can pose a
significant risk. Waterborne disease outbreaks persist in the U.5., and
pathogens are not readily detected. EPA is proposing this general rule
instead of establishing standards for specific contaminants. The specific
filtration requirements are presented in the rule, while an associated
guidance manual discusses other issues not subject to regulation.

The Subcammittee's comments address four issues: 1) allocation of
microbiological removals between filtration and disinfection processes when
both are provided; 2) regulations for adequate filtration of low turbidity
supplies; 3) possible disagreements between the surface water treatment
rule and the guidance manual; and 4) documentation of the scientific bases
of the rule and the manual.

The Subcamittee supports the goal of requiring filtration and disin-
fection of all surface water supplies because they will provide consumers
with greater protection from microbiolegical contamination and with improved
water quality. Also, it is not clear that a less stringent requirement will
be effective in preventing waterborne disease. The Subcamnittee recognizes,
however, that not all water consumers are at equal risk from contamination
and that in the adoption of such a goal other factors needed to be considered
by policy makers, including econamic and technological feasibility. A key
isssue in deciding whether to implement this goal rests upon a definition of
acceptable risk; this issue is chiefly one of a social/value judgement rather
than scientific judgement.
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The performance of actual filtration facilities can vary widely, but
well cperated plants can achieve substantial (three and four log) removal of
same micro-organiams. The key to successful filtration lies in proper
pretreatment;, i.e. coagulant addition, and (usually) flocculation and
sedimentation.

. The surface water treatment rule proposes a filtered water turbidity of
0.5 nephelametric turbidity units (NTUs). This is achievable by all well
operated filtration facilities, but it does not guarantee effective treatment
for plants treating low turbidity sources. The 0.5 NIU requirement should be
supplemented with other criteria, such as per cent removal of turbidity and/or
heterotrophic plate count to betrter evaluate filtration performance.

The surface water treatment rule and the guidance marual contain some
conflicts. For example, the rule requires 99.99 per cent inactivation of
enteric viruses after filtration of glean water, while the manual recamends
only 2 log units. Also, the rule requires 3 log units removal of Giardia
ard 4 log units removal of enteric viruses by a combipation of filtration
and disinfection, while the manual reccmmends these levels be achieved by
disinfection alone after filtration.

Many filtration and disinfection requirements in the proposed rule and
statements in the guidance manual are not well supported by peer reviewed
scientific documentation. In same cases, OIW relies upon presentations,
unpublished papers and unreferenced reports when more authoritative evidence -
is available. This is the case for much of the rule. For disinfection, scme
important studies and analyses have not yet been published and, thus, their
validity remains to be established. EPA should develop regulations on well
dooumented peer reviewed data,

III. Izsues Related to Contact Time

A. Need for Both CT and Filtration. The use of the CT concept provides
valuable support for the filtration rule. However, more data are needed to
apply it for controlling Giardia. Also, more attention needs to be given
to the problems encountered in measuring CT because of the large uncertain-
ties.

The Subcammittee recommends that CT be used as a disinfection control
procedure. Because of the lack of sufficient scientific measurements, it
does not favor CT to eliminate the need for filtration because of the
utility of the multiple barrier principle.

The disinfection of well filtered water supplies is easier and more
effective than for unfiltered supplies, and this should be reflected in
the rule and the manual., Disinfectant requirements, in terms of CT for
filtered supplies, should be stated in the rule, and guidance for their
implementation should be included in the manual. The guidance should
also reflect the observation that a CT unit of disinfection will provide
a greater micro-organiam kill in filtered water than for an unfiltered

supply,
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B. Values of CT Proposed. The literature support for the CT values
proposed is based upon a few unpublished reports and theses. For Giardia,
the data are based on one study that has not been peer reviewed. TFew data
are available on confounding factors such as strain variation, aggregation
potential arnd association with partxculate matter. All three are of concern
for viruses, and the fact that CT values in the guidance manual are related
to Giardia, which has substantially greater CT values than viruses, reduces
but does not eliminate the significance of this cmission for particle asso—
clation., The potential for aggregation of Giardia cysts in the natural en-
virorment and strain variation in sensitivity to disinfection are not address—
ed in the supporting documentation. The Subcamittee recammends that further
research be conducted to address these issues, but implementation of such
research should not delay or impede issuance of the rule,

The Subcammittee has several concerns over the major document upon
which the Giardia CTs are based.l The Clark paper is an analysis of the
data for the only inactivation study based on animal infectivity rather
than in vitro excystation, The Subcamittee requested an additional review
of this manuscript by Dr. Charles Haas of the Tllinois Institute of Tech-
nology. His concerns correspond with those raised by the Subcommittee,

The two major concerns include possible problems with the design of the
Hibler study (which cannot be addressed because the raw data are not avail-
able), and the appropriateness of the Clark paper because of possible non-
linearities in the curves used. The Haas evaluation has already been sub-
mitted to the Office of Drinkirng Water.

C. Measurement of CT. Measurement of CT at maximum flow has limitations.
In order to determine & more accurate and precise value, the Subcamnittee
recamends that CT be measured at several flow values to better define the
minimum CT, and not just the minimum T. Further, the Subcaomittee cbserves
that the C value is likely to be variable with flow and the point of measurement,
Thus, the Subcamittee recammends that both € and T be measured for minimm,
average and maximm flow at the first distribution system sampling point.
The minimum value of CT (not miminum C times minimum T) should be used.
Tracer studies should be used to measure T, with 10 per cent of dose indicat-
ing the time.

Iv. Filtration Ruleﬂ-ngionel%g

The Subcamittee concludes that insufficient data exist to demonstrate that
implementation of the filtration rule will significantly reduce legionellosis.
It also concludes that this is an important consideration because:

o The Centers for Disease Control estimates that approximately 50,000-
130,000 cases of Legionellosis occur in the U.S. anrually.

o Foodborne outbreaks, or secondary spread, have not been reported.
O More than 28 million nohinstitutionalized individuals in the U.S. have

risk factors (age 65, immuno-compramised status) that could predispose
them to the disease.

! Unpublished paper by Clark, et al., entitled "Inactivation of Giardia Lamblia
by Chlorine: A Mathematlcal and Statistical Analysis.”
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Although legionella should be significantly reduced by filtration and
disinfection, its ability to regrow in the distribution system results in
an offsetting potential threat to the public health, The Subcammittee also
believes that a reliance upon a residual in the distribution system may be
inadequate, -as there is little research to indicate necessary levels of
disinfectant required to eliminate Legionella at the tap., The Subcownittee
- concludes that there is, at present, no scientific evidence to indicate that
the proposed surface water treatment rule will significantly reduce Iegion-
allosis.



Appendix A

Roster of [rinking Water Subcamnittee
Chairman:

[r. Gary Carlson, Department of Pharmacolegy and Toxicology, School of Pharmacy,
Purdue University, West lafayette, Indiana 47907

Members and Consultants:

[xr, Julian B. Andelman, Graduate School of Public Health, 130 Desoto Street,
Parran Hall-—Rocm A-711, University of Pittsburgh, Pittsburgh, Pennsylvania
15261

Ir. Rose [agimmanjian, Professor, Department of Pharmacology and Toxicology .,
University of Louisville, Louisville, Kentucky 40292

Mr. Jerame B. Gilbert, Manager, East Bay Municipal Utility Distriect, 2130
Adeline Street, Oakland, California 94623

Ir. Charles Gerba, Department of Micrebiolegy and Immunology, Building #90,
University of Arizona, Tucson, Arizona 85721

Dr. William Glaze, Director, School of Public Health, University of California
at Ios Angeles, 650 Circle [xrive South, Ios Angeles, California 90024

fr. J. Donald Johnson, Professor, School of Public Health, University of North
Carclina, Chapel Hill, North Carolina 27514

Ir. E. Marshall Johnson, Professor, Department of Anatamy, Jefferson Medical
College, 1020 Locust Street, Philadelphia, Pennsylvania 19107

Ir. [avid Kaufman, Department of Pathology, University of North Carolina,
Room 515 Brinkhous-Bullitt, Chapel Hill, North Carolina 27514

Dr. Nancy Kim, Director, Bureau of Toxic Substance Assessment, New York Depart-—
ment of Health, Roam 359, Tower Building, Empire State Plaza, Albany, New York
12037

Mr. Richard Moser, Vice President for Water Quality, American Water Works
Service Campany, 4001 Greentree Executive Campus, Suite B, Marlton, New
Jersey 08053

[r. Betty Olson, Program in Social Ecology, University of California, Irvine,
California 92717

lr. Verne Ray, Medical Research Laboratory, Pfitzer, Inc., Groton, Connecticut
06340

Ir. Harold Schechter, Professor, Department of Chemistry, Chio State University,
140 wWest 18th Avenue, Columbus, Chio 43201

Ir. Robert Tardiff, Vice Chair, Principal, Environ Corporation, 1000 Potcmac
Street, NW, Terrace Level, Washington, D.C. 20007

wr
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Ir. Thamas Tephly, Professor, Department of Pharmacology, The Bower Science
Building, University of Towa, Towa City, Iowa 52242

Executive Secretary:

Dr. C. Richard Cothern, Executive Secretary, Envirommental Health Comittee,
Science Advisory Board (A-101F), U,S. Envirormental Protection Agency,

Washington, D.C. 20460
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Roster of Filtration Technology Workgroup
Co-Chairs:
Mr. Richard Moser, Vice President for Water Quality, American Water Works
Service Company, 4001 Greentree Executive Campusz, Suite B, Marlton, New
Jersey 08053

Dr. Betty Olson, Program in Social Ecology, University of California, Irvine
California 92717

r. Charles O'Melia, Professor of Envirormental Engineering, [epartment of
Geography and Envirormental Engineering, The Johns Hopkins University,
Baltimore, Maryland 21218

Dr. Joan Rose, Department of Microbiology and Inmunology, Building PHM,
#90, Room 201, University of Arizona, Tucson, Arizona 85721

Ir. Mark Sobsey, ESE-Public Health (201H), University of North Carolina,
Chapel North Carcolina 27514

Executive Secretary:

Ix. C. Richard Cothern, Executive Secretary, Environmental Health Cammittee, .
Science Advisory Board, (A-101F), U.S. Envirommental Protection Agency,
Washirngton, D.C. 20460



Appendix B
Ipcuments Subrmitted by the Office of Irinking Water
Proposed Rule (Surface Water Treatment Rule): Water Pollution Control, National
Primary Drinking Regulations; Filtration, Disinfection, Turbidity, Giardia

Lamblia, Viruses, Iegionella, Heterotrophic Bacteria. June 25 1987 (and
earlier drafts dated April 21 and May 22 1987).

Proposed Rule: Water Pollution Control, National Primary Drinkirg Water
Requlations; Total Coliforms. June 25 1987 {(and earlier drafts)

Guidance [ocument for the Surface Water Treatment Rule
Irinking Water Criteria [bcuments for:

Total Coliforms, April 16 1984

Giardia, February 29 1984

Legionella, March 1985

Turbidity, September 1 1985

Viruses, June 198.5

Heterotrophic Bacteria, May 25 1984

Manuscript by M. Brett Borup, "The Determination of Waterborne Pathogen Sampling
Requirements Using Statistical Quality Control Techniques," Ternessee Technical
University, Clarksville, Tennessee

Manuscript by Robert M. Clark, Eleanor J. Read and John C. Hoff, "“Inactivation
of Giardia by Chlorine: A Mathematical and Statistical Analysis," U.5.
Envirommental Protection Agency, Cincinnati, Chio. May 1987.

Manuscript by John C. Hoff, "Inactivation of Microbia¥ agents by Chemical
Disinfectants,” U.S."Envirommental Protection Agency, Cincinnati, Chio

Manuscript by Stig Regli, Appiah Amirtharajah, John C. Hoff and Paul Berger,
"Treatment for Control of Waterborne Pathogens: Fow Safe Is Safe Enough?"
U.S. Environmental Protection Agency, Washington, D.C.

Appiah Amirtharajah, "Variance Analysis and Criteria for Treatment Regulations,”
Journal of the American Water Works Association (March 1986), pp. 34-49.

[raft Proceedings, "Workshop on Filtration: Disinfection and Microbial
Monitoring," American Water Works Association Research Foundation.



Appendix C
EPA Rationale for the Proposed Surface Water Treatment Requlations

The overall purpose of the surface water treatment rule is to control
waterborne disease incidence caused by pathogens in public water systems using
surface water sources. The rule will serve as minimum criteria which,
for the most part, should be maintained when new disinfection by-product
régulations are pramulgated. The Workgroup reccgnizes that the rule may
affect the criteria contained in future disinfectant by-product requlations.

The rule also represents EPA's attempt to respord to Corgressional
requirements, i.e., to regulate Giardia, viruses, HPC, Iegionella,
and turbidity, within statutory deadlines, while not créating conflict
with future disinfection by-product regulations.

EPA intends to set disinfection requirements for ground water at a
later date in conjunction with new disinfection by-product regulations.
In the interim, the total coliform rule, which pertains to both surface and
ground water systems, will identify systems with high risk from pathogen con-
tamination and, thereby, necessitate disinfection treatment. Also, the coli-
form rule will help identify which ground water systems may be eligible for a
variance to the forthcaming disinfection reguirements.

. The following general principles; as written in the preamble to the
proposed rule, form the basis for the criteria:

1. The public's best assurance for obtaining drinking water of
consistent good guality is reliance upon a properly designed and operated
public water system.

2. Water to be used for human consumption should be cbtained fram
the best available source,

3. All surface water supplies are at risk from pathogen contamination.

4. All public water systems should practice adequate disinfection,
and detectable residuals of the disinfectant should be measurable in all
parts of the distribution system. ‘

5. The level of treatment in public water systems provided should
at least be commensurate with the potential for pathogen contamination in
the source water. Multiple barriers of treatment, including filtration,
are desirable to provide a consistently high quality water supply.

6. To minimize the introduction of unnecessary contaminants during
treatment, public water systems should employ processes that will reduce
the concentration of precursor chemicals prior to the introduction of
disinfectant chemicals,

7. Public water systems should employ strong oxidants, including
ozone, chlorine and chlorine dioxide with adequate contact time for
pathogen inactivation before the water enters the distribution system.
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Chloramines are appropriate for maintaining a residual in the distribution
gystem when stronger oxidants are not feasible. Ozone, because of its
potency in destroying micro-organisms and its rapid dissipation, is
particularly encouraged for use in clarification processes and as a
disinfectant.

8. Public water systems should adjust pH levels to optimize
clarification and disinfection processes within the treatment plant and
corrosion control within the distribution system.

9. Adequate monitoring, tailored to the particular circumstances,
should be practiced in all public water systems. This should include
monitoring of microbiolegical parameters, and physical factors affecting
water quality such as turbidity, pH, and temperature: and disinfectant
residuals., Raw water monitoring should be conducted to determine that an
adequate level of treatment is provided.

10. No detectable concentrations of pathogens should be acceptable
in & properly operated public water system,

11. The public has a right to be informed of the quality of the
water that is being provided by its public water system and should be
included in the decision processes,



Aprendix D
Fact &Eﬁ for the Surface Water Treatment and Coliform Rules

S

Coverage: All public watar systams using iy surface
water mst disinfect, '“%5:?2:?:u:. ::?;11=-=v~
crditions are met.

Trestmert tecdnigue requiressnts are established in lim;
of Mils for Giaxdia, viruses, hetarocircphic plate comt
bactaria, Lagicnalls and turbidity,

Traatpant mst achisve at least 99.9 parownt remcwal
ard/er inactivation of Qlardia lasblis cysts ad 99.99
proant removal and/cr inactivetion of entaris viroses.

All systems must be cparated by qualifisd cpmwters
detarmined by the Stata. > . -

Sciteria to be Met to Aveid Filtration
Soorca Water Critaria

Fecal coliform concentration must not exossd 20/100 ml o
the total coliform concantration mst not ecesd 100/100
nl before disinfection in more than ten parcent of the
measrenants for the previcus six consecutive monthe,
caloulxted asch mxth.

WWMMcrm

coliform. are;
SYSTEM SIZE (pecple)  SAMPLES AETX
_ <500 - 1
500~ 3000 2
3,301=10, 000 3
10, 000=25, 000 4
>25,000 s
mst be made every day

Alsc, cne colifoarm dersity tast
the turbidity excesis ane NIU, if not alresdy conducrad
wxler above requirwmsrts,



viruses. This must ba dewrnstrated ‘
"CT™ valuas (“CT* ummuwmmm
cromtration (my/l) amd oartact time (mirates).
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concantration at all times in tha watsr ertaring the
distribution systam, dancrstratad by contimucus
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m::ln:!mtim' Recpiiremants
Biminfection with filtration must achieve at least
.9 and 99.99 parvent rumoval/inactivation of

and virvses, respactively. Stata defires level
.of disinfection required, depending on tectnology amd

concanroation at all times in the water entaring the
distrilation systen, demonstrated by cantimeuns
menitoring,

Analvtical Recquiremsnts

Testing and sampling must be in aoccerdance wvith
Standards Methods, 16th edition, cr msthods approved by
EFA for total coliforms, fecal coliferm, txbidity,
disinfectant rwsicuals, temparature, and pH.

Beporting

Monthly reports to the State for all parameters
recjuired in the rale..

Unfiltared watsr systams must also report anmually on
their watsrshed cantrol program and sanitary szveys.

Watar-borne disease outhreaks must be reperted to the
Stats within 48 hours, -

Viclations

Systams wvith unfiltarwd smoface wvatar sorces mist
Mt source watar quality and sits-spacific caditions
vithin 48 sonths of pramilgation. If they fall to
et thase critaria within 30 moths, filtration would
be required, rut they would not be in viclation until
failing to meet such criteria after 48 momths.

Filtared systems must meet performance critaria amd
mnitorirg/reporting requiremants for the filtared and
disinfaction trwatmant tachnigues within 48 months of

Fromilgation.
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Yaclances
Variances are not applicable.

Examtioos

- Rmpticns are allowed for requirement o filter.
Systass ul.;mg surface n:ﬁ “tfglintm (i.e., o
“eemptions) ; eomptions cwad deyres of
disinfection provided.

Baqulaticon:

=40 CFR Fart 141 Subpert H (Filtration amd

Disinfecticn)
Aalated Information:

-Spporting publications Justifioxtion
g\ﬁdﬂﬁﬁnﬂmaqiummu-cimﬁm
pramtible to tha the proposed requlations.

additional Information:

Safe Drinking watsr Hotline
(BOO) 426=479) or (202) 382-5%533

Criteria and Stamdards Division
Office of Drinking Watar (WH-550D)
U.5. Enviramental Protaction Agency
401 M Struet, S.W.

¥, D.C. 20460
202/382~7379
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Office of Drinking Water
ANxjst 1987

— Homthmﬂnrﬂlmuinﬂum
twvalve moths coliferm-positive if systam analyzes
~ . Wre than 60 samples/year,
(mmm-lmﬂm-szmmu)
For systams sarvirg 3,300 parwons or fewer:



- 5§ samples/morth, with lass mnitorirg for Systamg

(a) filtar and disinfect Surface water, and
disinfect ground water; armd

(®) have a sani RIIvey at the frequancy
wmmmmﬁm.

metm-hmlifm-pmitiw, Systam
met:

= Amalyze positive culture medium to determine if it
cartains facal coliformm; ard



" TAditional Information:

mmmwmmum
{800) 426=47351 ar (202) 382-%%33

202/382~3039



Table .
MINTMIM COLIFORM MNITORING REN/IREMENTS
RUD wom
No Disinfection:
. szms 5 samples/minth AND a sanitary muvey every 5 years.®
* 501=3,300 parsons: 5 sampl &5/ monel AND a sanitary survey "y 3 years,

* over 3,300 persons: mxitoring frequancy spacified in Table 2 A a sanicary
RIVY eVary 3 years.

With Disinfection:

* 25=500 parsons: Slwlu/mgamiuqnmmsmmm
sanple/monith.

* 501-3,300 persons: 5 samples/mnth R a sanitary survey evary 5 YeArs and
3 coliform samples/month. - '

* over 3,300 parsons: xmitoring frequency specified in Takle 2.
SURFACE WATER |

With Disinfection Only (No Filtration™)

* 25-500 persons: S samples/month 2D an anmial sanitary survey.

" 501-3,300 persons: 5 samples/mnth ND an anmual sanitary survey.

* over 3,300 persons: monitoring frequency specified in Table < AND an anmml
sanitary survey. T

With Pileration and Disinfection™
m—

* 25=500 parsons: SmulmgammWMSymnmﬂm
sample/menth.

* 501-3,300 parscns: S sarples/tonth (R & sanitary Srvey every 3 years and
3 samples/scnth,

* over 3,300 persons: mnitoring fraquancy specified in Table 2.

*State may permif systess serving 25-300 parsms to reduce monitaring to

1 sample/month and systems werving 301-500 Persans to reduce mmnitoring to

3 samples/month if 1) BANitAry survey results every 3 years are saris .
2) systen has not had a waterborne disease Qutbreak, and 3) system has record

of compliance with the coliform MCls and mnitoring requiremsnts,
"*As defined in 40 CFR 141.73.
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TABLE 2

Minimum Monitoring Frequency

Populacion Population
sServed Samples/month served Samples/month
45~3,300 5 85,001-90,000 90
3,301-5,800 6 90,001~95,000 95
$,801=-6,700 7 95,001-100,000 100
6,701-7,600 8 100,001-200,000 130
7,601-8,%00 9 200,001-300,000 160
8,501-10,000 10 . : 300,001-400,000 180
10,001~1%,000 135 400,001-5%00,000 200
15,001=-20,000 20 300,001-600,000 220
20,001~-25,000 25 600,001-700,000 240
25,001=30,000 30 700,001-200,000 260
30,001=-35,000 35 800;001-900;000 280
35,001-40,000 40 900,001+1,000,000 3og
45,001-50,000 50 - 1,200,001=-1, 400,000 340
50;001-55:000 55 1.409;001-1;500.000 36‘-
55,001-60,000 60 1,600,001~-1,800,000 380
60,001=65,000 65 1,800,001-2,000,000 400
70;001"75:000 75 29590!001‘3:0000000 R 440
80,001~-85,000 85 3,500,001-4,000,000 480

over 4,000,000 : 300




