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4 2 I UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i% 5 o WASHINGTON, D.C. 20460
March 9, 1988 SAB-EHC-38-021
Hon. Lee M. Thomas QFFICE @F
Administrator THE ADMINISTRATOR
1.8. Environmental Protection
Agency

401 M Street, SW
Washington, WG, 20460

ear Mr. Thomas:

The Irinking Water Subcammittee of the Science Advisory Board'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 summary, the Subcammittee:

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.

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

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

0 Recommends 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 regulations.

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

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

o} Recxﬂnmnds additional research in various areas, including the effective-
ness of the intended treatment techniques for Iegicnellesis.
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The Stil_acmmittee 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 o

Norton Nelson, Chalmman
Frecutive Committee

Eechlard Abl rcezomir
Richard A. Griesemer, Chairman
Envirormental Bealth Camuittee

d.

Gary Carlson, Chairman
Irinking water Subcamittee



Drinking Water Subcommittee Review of the Scientific Bases of Proposed
Rulea for Surface Water Treatment and Coliforms

The Irinking 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 Subcamuittee and the Workgroup. The decuments 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 COffice of Lrinking Water
(OIW) 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 Subcamittee's consideration. The report, in its
present form, represents the cambined efforts of the Workgroup amd the Sub—
coammittee.

I. Coliform Rule

Coliforms are the only group of micro-organisms for which enough scientific
data exist to develop an individual standard. The Subcammittee agrees with OMW'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 recamended. The Subcamittee 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 randam sampling sites rather than fixed sites.
The Subcommittee recommends that EPA revise and reword this concept because,
as written, it is not clear. EPA should alsc develop a strateqy for a larger
number of fixed sites for pericdic sampling. The Subcamuittee does not endorse
totally random sampling.

The Subcermittee recommends the use of heterotrophic plate count (HPC).
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 Subcamittee 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. B2s chlorine reacts it c¢hanges, 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 Subcamitiee recammends that at least two points of measurement be used at
a minimum: 1) the end of the contact basin or plant, and 2) the first distribu-
tion system sampling point, where CT = CiTy+C3T).

Research is needed both in the laboratory and in the field on the effect
of confounding variables on the magnitude of CT. In the lahoratory, 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 ¢oagulation on these CT
values are especially important.

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

IT. The Filtration Rule ard Guidance Marmal

The proposed filtration rule is needed to protect public health because
of the lack of scientific data on specific micro-crganisms that can pose a
significant risk. Waterborne disease ocutbreaks 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) allogation of
microbiclogical 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 treamment
rule and the guidance manual; and 4) documentation ©of the scientific bases
of the rule and the manual.

The Subcammittee supports the goal of regquiring filtration and disin-
fection of all surface water supplies because they will provide consumers
with greater protection from microbiological contamination and with improved
water quality. Also, it is not clear that a less stringent requirement will
be effective in preventing waterborne disease. The Subcammnittee recognizes,
however, that not all water consumers are at equal risk fram contamination
and that in the adcption of such a goal other factors needed to be considered
by policy makers, including econcamic and technological feasibility. A key
isssue in deciding whether to implament 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 operated 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 better evaluate filtration performance.

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

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

III. Issues 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 Subccmmittee recammends 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 marual. Disinfectant requirements, in temms 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. Few data
are available on confounding factors such as strain variation, aggregation
potential arid association with particulate 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
put does not eliminate the significance of this cmission for particle asso—
ciation. 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 Subcammittee 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 Illinois 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 Drinkirg Water.

C. Measurement of CT. Measurement of CT at maximue flow has limitations.
In order to determine a more accurate and precise value, the Subcommittes
recamends that CT be measured at several flow values to better define the
minimum CT, and not just the minimum T. Further, the Subcamittee observes
that the C value is likely to be variable with flow and the point of measurement.
Thus, the Subcommittee recammends that both C and T be measured for minimum,
average and maximum 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 Rule~-Legionella

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

o The Centers for Disease Control estimates that approximately 50,000-
100,000 cases of Legionellesis occur in the U.5. annually.

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

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

1 Unpublished paper by Clark, et al., entitled "Inactivation of Giardia Lamblia
by Chlerine: A Mathematical and Statistical Analysis.”
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Although Iegionelila 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 Subcoammittee 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 Subcammittee
- concludes that there is, at present, no sclentific evidence to indicate that
the proposed surface water treatment rule will significantly reduce Iegion—
ellosis.
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Roster of [rinking Water Subcammittee
Chairman:

[r. Gary Carlson, Department of Pharmacology and Toxicology, School of Pharmacy,
Purdue University, West L[afayette, Indiana 47907

Members and Consultants:

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

Ir. Rose [Degimanjian, Professor, Department of Pharmacology and Toxicology,
University of ILouisville, ILouisville, Kentucky 40292

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

fr. Charles Gerba, [epartment of Microbiolegy and Immunology, Building #90,
University of Arizona, Tucson, Arizona 85721

Ir. William Glaze, Director, School of Public Health, University of California
at Ios Angeles, 650 Circle [rive South, Los Angeles, California 90024

I'r. J. Donald Jochnson, Professor, School of Public Health, University of North
Carclina, Chapel Hill, North Caroclina 27514

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

Ir. David Kaufman, D[epartment of Pathology, University of North Carolina,
Rocm 515 Brinkhous-Bullitt, Chapel Hill, North Carolina 27514

Ir. Nancy Kim, Director, Bureau of Toxic Substance Assessment, New York Depart-
ment of Health, Roam 359, Tower Building, BEmpire 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

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

r. Verne Ray, Medical Research laboratory, Pfitzer, Inc., Groton, Comnecticut
06340

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

Ir. Robert Tardiff, Vice Chair, Principal, Environ Corporation, 1000 Potomac
Street, MW, Terrace Level, Washington, D.C. 20007
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fr. Thamas Tephly, Professor, [epartment of Pharmacclogy, The Bower Science
Building, University of Iowa, Iowa City, Iowa 52242

EXecutive Secretary:

Ir. . Richard Cothern, Executive Secretary, Envirommental Health Committee,
Science Advisory Board (A-101F), U.S. BEnvirormental 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, 400) Greentree Executive Campus, Suite B, Marlton, New
Jersey 08053

Ir. Betty Olson, Program in Social Ecclogy, University of California, Irvine
California 92717

fr. Charles O'Melia, Professor of Enviromental Engineering, Department of
Geography and Envirormental Engineering, The Johns Hopkins University,
Baltimore, Maryland 21218

Ir. Joan Rose, Department of Microbiclogy and Immunology, Building PHM,
#90, Room 201, University of Arizona, Tucson, Arizona 85721

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

Executive Secretary:

¥, C. Richard Cothern, Executive Secretary, Environmental Health Committee, .
Science Advisory Board, (A-101F), U.S. Envirormental Protection Agency,
Washington, D.C. 20460



Appendix B
Iocuments Submmitted 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
earller drafts dated 2pril 21 and May 22 1987).

Proposed Rule: Water Pellution Control, National Primary IDrinking Water
Regulations; Total Coliforms. June 25 1987 {and earlier drafts)

Guidance Document for the Surface Water Treatment Rule
Irinking Water Criteria [ocuments for:

Total Coliforms, April 16 1984

Giardia, February 29 1984

Legionelia, March 19385

Turbidity, September 1 1985

Viruses, June 1985

Heterotrophic Bacteria, May 25 1984

Mamuscript by M. Brett Borup, "The [etermination of Waterborne Pathogen Sapling
Requirements Using Statistical Quality Control Techniques," Tennessee Technical
University, Clarksville, Tennessee

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

Manuscript by John C. Boff, "Inactivation of Microbiat Agents by Chemical
Msinfectants," U.S."Envirommental Protection Agency, Cineinnati, Chic

Manuscript by Stig Regli, Appiah Amirtharajah, John C. Boff and Paul Berger,
"Treatment for Control of Waterborne Pathogens: How Safe Is Safe Enough?"
U.S. Envirommental 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 minimm criteria which,
for the most part, should be maintained when new disinfection by-product
requlations are pramulgated. The Workgroup recognizes that the rule may
affect the criteria contzined in future disinfectant by-product regulations.

The rule also represents EPA'S attempt to respord to Congressional
requirements, i.e., to regulate Giardia, viruses, HPFC, Iegiocnella,
and turbidity, within statutory deadlines, while not creating 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 hoth 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 requirements.

- 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 quality is reliance upon a properly designed and cperated
public water system,

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

3. Al surface water supplies are at risk from pathcgen 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
system when stronger oOxidants are not feasible. Qzone, 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 digtribution system.

9. Aequate monitoring, tailored to the particular circumstances,
should be practiced in all public water systems. This should include
monitoring of microbiological 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 a properly operated public water system.

11. T™e 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 Fules

SYSTEIM SIZE (pecple)  SAMPLES /WEFK
<500 - 1

500« 3000 2
3,301=10, 000
10, 000=25, 000
>25,000

3

4

%
Also, one coliform density tast must be mada evexy day
the turbidity excesds cne NIV, if not already condoctad
wdlar abova swquirements.
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rule. (Sea Table 1 ay! Table 2 of Total Coliform fact
ahest.)

System must maintain a disinfectant residual
cancantration at all timss in the wtar entaring the
distribution systam, dancnstratad by cortimous
menitoring. '

[}

;






Disinfection Requirements
Miminfection with filtration must achieve at least

2.9 ard 99.99 paroent rwmcoval/imactivation of
ard virusas, r-pu:uwly Stata defires lavel
of disinfection o tachnology and

Systan must maintain a disinfectant residusl
concanttration at all times in the water entaring the
distriiation systen, demonstratad by contimeus
menitoring.

Analvtical Recuirwments

Testing and sampling mast b in soocrdance with
Standards Methods, l6th edition, or msthods approvedt by
EFA for total coliforms, fecal coliforw, tipbidity,
diginfectant residuails, temperatire, and pH.

Beporting

Monthly reports to the State for all parametars
recjuired in the rla.

Unfiltarad watar systans must also report anmually on
their wvatsrshed control program and sanitary soveys.

mmﬁmammmrmﬂtnﬁn
Stata within 48 hons.

viclaticns

Systams with unfiltared morfacs Watar sources st
Mt sOUrcs watar quality and site-spacific carditions
wvithin 48 myths of pramilgation. If they fail to
meet thass criteria within 30 months, filtration weuld
ke required, but they would not be in viclation until
falling to mest such critazia aftsr 48 mriths.

Filtared systems must meet parformance critaris amd
monitoring/reporting requiremsnts for the filtared amd
disinfection trwatment tachnisues within 48 months of

promilgation.

-



Yariarces
Variances are not applicable.

Zanticos

- Bmmpticns are allowed for requirensrt to filter,
Systams using surface watsr must disinfect (l.e., ™

“eemptions) ; omptions allowed for degyres of
disinfection provided.

Bequlation:

=40 CFR Part 141 Subpart H (Flltration and
Disinfaction)

Ralated Infermation:

-Syporting publications including justifiostion,
, tachrologies and costs are cited in the

pml-mﬂuﬂnmm
Aditional Information:

Safe Drinking Watsr Hotline
(800) 426=4791 or (202) JI82-553)

or

Stig Regli, Envirormental Enginesr
Scierce and Technology Branch
Critaria and Stamdards Division
Office of Drinking Water (Wi-350D)
U.S5. Enviramental Protaction Agency
401 M Strwet, S.W.

T, D.C. 20460
202/382-7379



SURFACE WATER TREATMENT

NO

SYSTEM USES SURFACE WATER 7 P RULE DOES
v YES NOT APPLY
FLTRATION IN PLACE 7
NO Y ves
MEETS SOURCE WATER MEETS NO DESIGN, OPERATION
QUALITY & SITE-SPECFIC F_@__p EXEMPTION |eg— | PERFORMANCE CRITERIA
CONDITIONS 7 CRITERIA SATISFED 7
YES NO
EXEMPTION VIOLATION | --—
(TEWPORARY) | ¢ YES VES
NSTALL FLTRATION
YES OR
MODFY TREATMENT
— | COMPLIANCE |-

DECISION TREE

FIQURE V-1




Oftice of Drinking Water
Ervirormental Protection Acency
Axmt 1987

T7AL QULIICRM

Schedule: NPRM——--——Septanber 1, 1987
Final nule—Dwomcber 19, 1987

Total oolifomp MCL
Maximm cortaminant level goal—zaro
Motimm corrtaminant levels

Basad on presercs or absence of total califorms in
simple, rathar than darsity.

Morthly MCL
— No s than 1 colifarapositive sasple/moxth for
systams which amalyze fewer than 40 samples/mxrth.

-= No mcre than 5% of samples can ba coliforme
pesitive if system analyzes at least 40 samples/

(sea attached Table 1 and Table 2 for more detail)
For systams sarving 3,300 parwns or fewer:



- 5 samples/month, with less monitoring for systams

(a) filtar amd disinfect surface water, amd
disinfact ground water; ard

(®) have a sanitary survey at the freguency
spacified in the proposed regulation.

_— mmmfurmmmzstnm
pearsons when using undisinfectad gyound watar on
tha basis of sanitary survey and coliform data for
tha last thres years.

- e additional coliform saaple each day the
tnbidity excesxls one NTU for surface water
systans not flltaring.

For systans serving morw than 3,300 persors:
— Pased on popilation sexrved

— smwwmmmmw
for coliforms, but with smaller rumber of

popalation catacories.

— (e additional colifcrm sawple each day the
anxdbidity ecseds one NTU for sirface watar
systens not flltering,

Rapaat sapples

If systam has coliforw-positive sample, systesm must

:f.:w repsat sample is coliform-positive, systen

= Analyzs positive aldtures madium to determine if it
cortains facal ooliforsm; and



- “Additional Information:

Safe Drinking Watar Hotlinm
(800) 426=4751 ar (202) 382-5533

ar

Paul s.k:gfrhm.o., Microbicloyist
Seiemcs Tecinoclogy Branch
Critaria and Stardards Division
Office of Drinking Water (WH-350D)
U.8. Enviromrtal Protaction Agecy
401 M Streat, S.W.

, D.C. 20460
202/381-3039



Table .
MINTMM COLIFORM MONTTORING RECUIREMENTS
GROXND m:’ |
No Disinfaction:
" 25-500 pefmons: 5 samplea/mnth AND a sanitary suvey every 5 years.®
* 501=3,300 parsons: 5 samples/momel AND a sanitary survey every 3 years.

* over 3,300 perscns: mmitoring frequancy specified in Table 2 AD 3 sanirtary
SUIVEY @VELY 1 yBArS.

With Diginfection:

! 25=500 parscons: 5 samples/month OR a sanitary survey every 5 years and coe
sanple/mnth.

* 501-3,300 parscris: 5 samples/month CR a sanitary survey every 5 years amd
3 coliforn sapples/month. - '

* ower 3,300 persons: nmitoring freguency spacified in Table 2.
SURFACE WATER |

With Disinfaction Only (No Filtration™)

* 25-500 parsons:  § samples/month AND an anmual sanitary survey.

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

* owmr 3,300 perscnys: memirtoring freguency specified in Table 2 _@2 an anmual
sanitary survey. '

with Piltration and Disinfection™™

* 25-500 persons: 5 samples/month OR a sanieary survey every 5 yeara and cne
sample/month.

* 501-3,300 parscris: 5 sarples/month CR A sanitary survey evary 3 years ard
3 samples/zcnth,

* over 3,300 persors: moniroring frequency specified in Table 2.

“State may parmit systess serving 25-300 persons to reduce monitaring o

1 sample/ronth and systems serving 3Q0.-500 persons to reduce mmitoring to

3 samples/month if 1) sanivary survey results every 3 yeArs are satisfactory,
2} system has nor had a waterborne disasse cuthreak, and 3) system has record
of compliance with the coliform Mls and monitoring requiremsnts.

**as defined in 40 CFR 141.73.

L



Populasion
served

25-3,300
3,301-~5,800
5,801-‘,7@0
6,701-7,600
7,601-8,%00
8,501-10,000
10,001-15,000
15,001-20,000
20,001=-25,000
25,001-30,000
30,001=-35,000
35:001'401000
40,001-45,000
45,001-50,000
50:001-55;000
55,001-60,000
60,001-65,000
€5,001=-70,000
70,001-7%,000
75,001-80,000
80,001~-85,9000

ul

TABLE 2

Minimum Monitoring Frequency

Population
Samples/month secved

S 85,001-90,000

6 20,001~95,000

7 95!““1-1°°l°°°

8 100,001-200,000

9 200,001-300,000
10 300,001-400,000
15 400,001-5%00,000
20 500,001-600,000
25 600,001-700,000
30 700.001'.0“!000
35 800,001-900,000
4Q 900,00Q1+1,000,000
45 1:000000!.‘1'2“01000
50 1,200,001-1,400,000
S5 1,400,001-1,600,000
60 1.600:001-1,300.000
65 1:300;001-2;000;000
70 2,000,001-2,5%500,000
75 2:5001001‘3:0000000 .
80 3,000,001~3,500,000
8% 3,50,001-4,000,000

over 4,000,000

Sanglosgmanth

90
95
100

130
160

180
200
220
240
260
280
300
320
340
360
jso
400
4290
440
460
480
500



