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ENVIRONMENTAL PROTECTION
AGEMCY

40 CFR Parts 141 and 142
{WH-FRL-4137-3]

Drinking Water; National Primary
Drinking Water Regulations—Synthetic
Organic Chemicals and Inorganic
Chemicals; National Primary Drinking
Water Regulations Implementation

AGency: U.S. Environmental Prolection
Agency (EPA).
acTiown: Final rule.

summaRy: By this document. EPA is
promulgating maximum contaminant
level goals (MCLGs) and National
Primary Drinking Water Regulations
{NPDWRs) for 18 synthetic organic
chemicals (SOCs) and 5 inorganic
chemicals (IOCs). The NPDWRs consist
of maximum contaminant levels (MCLs)
for the SOCs and IOCs. The NPDWRs
also include monitoring, reporting, and
public notification requirements for
these chemicals. Regulation of sulfate,
one of the contaminants in the proposed
rule, has been deferred. This document
includes the best available technology
(BAT) upon which the MCLs are based
and the BAT for the purpose of issuing
variances.
DATES: The effective date for revisions
and additions to §§ 141.32, 141.40, 141.50
. {except 141.50(b){26)). 141.51 141.61
{except 141.61(c)(26)). 141.62, 142.16, and
142.62 is January 17, 1994. The effective
date for revisions and additions to
§8 141.2, 141.6. 141.12, 141.23, 141.24,
141.50(b){26), 141.60. 141.61(c){26), and
141.89 is August 17, 1992. In accordance
, with 40 CFR 23.7, this regulation shall be
considered final Agency action for the
purposes of judicial review at 1 p.m.,
Eastern time on July 31, 1992,
ApDRrESSES: Copies of the public
comments received, EPA responses, and.
all other supporting documents
(including references included in this
notice) are available for review at the
U.5. Environmental Protection Agency
{EPA), Drinking Water Docket, 401 M
Street, SW., Washington, 1JC 20460. For
access to the docket materials, call 202-
260-3027 between 9 a.m. and 3:30 p.m.
Any document referenced by an MRID
number is available by contacting Susan
Lawrence, Freedom of Information
Office, Office of Pesticide Programs, al
703-557—4454, )
Copies of health criteria, analytical
methods, and economic impact analysis
documents are available for a fee from

the National Technical Information
Service (NTIS), U.S. Department of
Commerce, 5285 Port Royal Road,
Springfield, Virginia 22161. The toll-free
number is 800-336-4700, local: 703-487-
4650. Additionally, they can be reviewed
at the EPA regional offices listed below.

FOR FURTHER INFORMATION CONTACT:
Gregory Helms, Regulation Management
Brancii, Drinking Water Standards
Division, Office of Ground Water and
Drinking Water (WH-550D), U.S,
Environmental Protection Agency, 401 M
Street, SW., Washington, DC 20460, 202—
280-8049, or one of the EPA Regional
Office contacts listed below. General
information may also be obtained from
the EPA Drinking Water Hotline. Callers
within the United States may reach the
Safe Drinking Water Hotline at 800-426-
4791. The Safe Drinking Water Hotline
is open Monday through Friday,
excluding Federal holidays, from 8:30
am. to 4 p.m. Eastern Time.

EPA Regional Offices,

i. JFK Federal Bldg.. Room 2203. Cne
Congress Street, 11th floor, Boston, MA
02203, Phone: (617) 565-3610, Jerry Healey

II. 26 Federal Plaza, Room 824, New York, NY
10278, Phone: [212) 264—1800, Walter
Andrews

ITL. 841 Chestnut Street, Philadelphia, PA
19107, Phone: (215) 597-9800, Dale Long

IV. 345 Courtland Street, N.E., Allanta, GA
30365, Phone: (404) 347-3633, Wayne
Aronson

V. 77 West Jackson Boulevard, Chicago, IL
60604, Phone: (312) 353-2000, Ed Watters

V1. 1445 Ross Avenue, Dallas, TX 75202,
Phone: {214) 655-7155, Tom Love

VIL 726 Minnesota Ave., Kansas City, KS
66101, Phone: (913) 276-7032, Ralph
Langemeier i

VIII. One Denver Place, 999 18th Street, Suite
500, Denver. CO 80202-2466, Phone: (303)
293-1413, Patrick Crotty

1X. 75 Hawthorne Street, San Francisco, CA
94105, Phone: (415) 744-1855, Steve
Pardieck

X. 1200 Sixth Avenué, Seattle, WA 98101,
Phone: (206) 553-1225, Jan Hastings
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Abbreviations Used in This Rule

AA: Direct Aspiration Alomic Absorplion
Spectroscopy

ACS: American Chemical Society

ADI: Acceptable Daily Intake

ASDWA: Asesociation of State Dnnkmg
Water Administrators

ASTM: American Society for Testing
Materials

BAT: Best Available Technology _

BTGA: Best Technology Generally Available

CRAVE: Cancer Risk Assessment
Verification Enterprise

CAA: Clean Air Act

CAG: Cancer Assessment Group

CUR: Carbon Usage Rate

CWS: Community Water System

DWEL: Drinking Water Equivalent Level

EBCT: Empty Bed Contact Time

E1A: Economic Impact Analysis

EMSL: Envirpnmental Monitoring Systems
Laboratory {Cincinnati)

EPA: Environmental Protection Agency

FDA: Food and Drug Administration

FR: Federal Register .

GAC: Granular Activated Carbon

GFAA: Graphite Furnance Atomic
Absorption Spectroscopy

HPLC: High Pressure Liquid Chrematography

HSDB: Hazardous Substences Data Bage

ICP-AES: Inductively Coupled Plasma-
Atomic Emission Spectroscopy

1E: lon Exchange

IMDL: Inter-Laboratory Method Detection
Limit ||

10C: Inorganic Chemical

IRIS: Integrated Risk Information System

LOAEL: Lowest-Observed-Adverse-Effect
Level

LOQ: Limit of Quantitation

MCAWW: Methods for Chemical Analysis of
Water and Wastes

MCL: Maximum Ceontaminant Level
{expressed as mg/1)!

®CLG: Maximum Contaminant Level Goal

MDL: Methad Detection Limit

MF: Modilying Factor

MGD: Million Gallens per Day

NAS: National Academy of Sciences

NCWS: Non-Community Water System

NIPDWR: National Interim Primary Drinking
Water Regulation

NOA: Notice of Availability

NOAFL: No-Observed-Adverse-Effect Level

NOFL: No-Observed-Effect Level

NPDES: National Pollution D;b(‘hdrg,o
Elimination System

NPDWR: National Primary Drinking Water
Regulation

NTIS: National Technical Information Service

NTNCWS: Non-Transient Non-Community
Water System

O&M: Operations & Maintenance

OPP: Office of Pesticide Programs

ORD: Office of Research and Development

OW: Office of Water

OX: Oxidation {Chlorine or Ozone)

PAC: Powdered Activated Carbon

PAHs: Polynuclear Aromatic Hydrocarbons

Pathco: Pathology Working Group

PE: Performance Evaluation

POE: Point-pf-Entry Technologies

POU: Pointsof-Use Technologies

PQL: Practical Quantitation Level

PTA: Packed Tower Aeration

PWS: Public Water System

RCRA: Resource Conservation Recovery Act

RIC: Reference Concentration

RID: Reference Dose (formerly termed
Acceptable Daily Intake (ADI))

RIA: Regulatory Impact Analysis

RMCL: Recommended Maximum
Contaminant Level

RO: Reverse Osmosis

RSC: Relative Source Contribution

SDWA: Safe Drinking Water Acl, or the
“Act,” as omended in 1986

SMCL: Secondary Maximum Contaminant
Level

SMF: Standardized Momtormg Framework

80C: Synthetic Organic Chemical

T&C: Technology & Costs

TEF: Toxic Equivalency Factors

TEM: Transmission Electron Microscopy

TWS: Transient Non-Community Water
System

UF: Unceriainty Factor

UIC: Underground Injection Control

USDA: U.S. Department of Agriculture

VOC: Volatile Organic Chemcial

WHP: Wellhead Protection

WHPA: Wellhead Protection Area

WS Water Supply

L 1.000 micrograms {pgl =1 milligram {mg).
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Table 285—increased Cost of Compliance [n
Selected System Size Categorisg

L Summary of Today's Action

TaBLE 1.—MCLGS AND MCLS FOR INORGANIC CONTAMINANTS

Proposed Final Proposed Final
Chamical MCL?;IS (rg/ MCLGs (mg/ MCL; (mg/ MCLI? {mg/
U]
{1} Antimany 0.004 0.006 10.01/0.005 | 0.006
{2} Beryllium. .| Zero 0.004 0.001 0.004
(3) Cyanide .ocooooooo 02 0.z ¥ 0.2
(81 NICKE. .o o1 .1 0.1 0.1
{5) Sullate .... J| '490/500 Dalencd 406/560 ' | Delerred
{5) Thatium 0.0005 0.0005 '0.002/0.001 | 0.002
' Alternative MOLG/MCL options were prapesed in the July 25, 1390 notica.
TasLe 2.—MCLGs aNo MCLS For Orcamc CONTAMINANTS
Proposed Finat Proposed Final
Chermical MCLGs (mg/ | MOLGs (my/ MC!.!? {mg/ MC.L;? mg/
0 Iy }
vOCs:
Dichtaromelnane . P Larg Zerg 0.005 0.005
1.2, A-Tri:h&ofatbnmne 0.009 0.07 0.009 0.07
1,3.2-Trichioroethane. . 0.003 0.002 0.005 0.005
P:.:sﬁcir.les:
Datlapon ... 0.2 02 0.2 02
Dinoseb ..... 0.007 C.007 0.007 0.007
Diguat ! | .02 002 0.02 0.02
Endothall ...... e 0.1 a1 0.1 o1
Endrin ............ 0.002 0.002 0.002 0.002
Glyphiosate lo7 or 07 07
Oxamy! (Vydale} 0z 0.2 02 02
i S O RN 1 0.5 o5 05 0.5
EHNAZING oo e T 0.00% 0.004 0.001 0.004
{nner organic contaminants:
BONZO{AIDYTONG .ottt st e s e e ettt e e s e et e e Zeio Zern 0.0002 0.0002
Di(2-ethylhexyadipate oo 0.5 0.4 05 0a
Di2-ethyhexyphthalate .o oo L Zero Zeoro 0.004 0.008
Hexachlorchenzene ... e Zero Jero 0.001 0.0
He:acmorecydopenladpem y R e 005 0.05 005 0.05
2,3.7.8-TCDD {Dioxin) . . S N = Zoro Zero 5 x 10" < [
TABLE 3—BEST AVAILABLE TECHNOLOGIES TO REMOVE INORGANIC CONTAMINANTS:
- BH' avauahle 1e»hnolcg|es
Inorganic contaminant tvate Coaguiation/ Ln'r:e . ﬁoverbe Chiorine Etectrodialy-
':juminud . f%%t:!lion softening? | 1On exchangs ! osmosis oxidation sis
Antimony s ¥
Berylium X x
Cyanide...... = X X
Hickel..... X X
A T e L L SO | || S S

' Mol 1415 BAT for small systems for variancas unless bealnent

currantly i place.

TABLE 4—BEST AVAILABLE TECHNOLORIES TO ReEmove SYNTHETIC ORGANIC CONTAMINANTS

Chem:L a!

VOCs:
Dichloromethana .. ...
1.2.A-Trichlorobenzena
1,1,2- Trﬁ'hloroethane

Pesticides:

Dalapon .aainass

Dinoseh .

Glyphosate ..
Osamyl {Wdale};
Picloram...

“enct PTA = ox?
i X
% X
X X -
E x =
¥
¥
X
VR
¥
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TABLE 4—BEsST AvAILABLE TECHNOLOGIES TO REMOVE SYNTHETIC ORGANIC CONTAMINANTS—Continusd
Chemical SACH FTA Ox 3
BSOS OOV kS Lo rnnrecsmenmeerrarssnssssassusmessucnsrany
Gther Oroanic Contaminants.
" Benzola)pyrena............ -]
Di{2-athylhexyladipata ... *
Dif2-athythexyljphthalata X
Hexachlorobenzena X
Hexachlorocyclopantadiene. ...... X
2,3.7.8-TCOD [DIOXIN ..oovveirree s cossariveasenens X
' GAC = Granular activated carbon, S -
2 PTA = Packed tower aeration.
P OX = Oxidation {Chiorina or Czons)
TasLe 5. —COMPLIANCE MONITORING REQUIREMENTS ¢
Base requirement
Coentaminant R e Triggar that increasas monioring Waivers ®
Ground water Surface water
4 Inprganics L 21 Sampla/d years L. Annual sam;r!e A G T Yes, basod on analtical resubs ot 3
roundsa,
1 Sample/9 years afier 3 samples <ML
1 Sampla/d years ... Annual SAMPIL. e MCL L ¥es. basad on wulnerability assessment

1 Sample/Y years after 3 samples <MCL

{*)

£0.0005 Mg/ e

rule).

Detection (as specifi-é;‘.!mi-r;“ th

. Yes, based on vulnerability assessment.
¥es, based on vulnerability assessment

* The compliance monitoring requirsments apply 1o community wa:ler systems and non-transient NON-COMMuNITY water systems.

¥ Twy types of waivers are available: waivers by rule and vulnerability waivers. Waivers by ruls are based on pricr monitoning results. They reduce but do nol
ehiminale monitoring. Vulnerability waivers eliminate monitoring for pesticides and will reduce monitoring requirements for votatile organic contaminants, but must be
ranewed, usually every three years (ses Section HlI.C for additional information).

¥ Quanerly/year; annual after one year of na detech; every 3 yoarg after 3 rounds

4 4 quarterly samples every 3 years; after 1 round of ro detect systems 3,300 reduce to 2 samples/year svery 3 years, systoms 3,300 reduce 10 1 sample

evary 3 years

TABLE 6. —ANALYTICAL METHODS FOR
INORGANIC CHEMICALS

Conmaminant

Mathodology *

Animony......

tromaetry,
tion.
Baniium ...,
coupled
Ary.
Uyaniga * Distiliation,

photome

poicked . ... ... Atomic ab
couplad
iry.

Thalium........... Atomic ab

tromatry.

distillation,

Alomic absorption;, furnace indug
tively-couplad plasma-mass spac-

hydrids-atomic absorp

Atomic absorption: furnace induc
tivety-coupled plasma, inductively.

plasma-mass spsctrome

speciruphotometnc ©
aviomaled, speclro

i 2, clistillation, selec
tve electrode 2, distilation, ame
nable, spectrophotometric 4.

sorption; furmace induc-
tivaly-coupled plasma, inductively-
plasma-mass spectrome-

sorption; furnace induc:
tively-coupled plasma-mass spec

' See rula for specilic referances.
¢ Screaning method for otal cyanides.

Y MCLG/MCL applies to °
* Measures amenable or

‘free’” cyanides
“iree™ cyanides

TabLe 7.—ANALYTICAL METHODS FOR
VOLATILE ORGANIC CHEMICALS

Contaminant

EPA methods

Giehioromathane. .|

1,2.4-Trichlorobanzens ...

§02.1, 5022, 524.9,
5242,
5022, 5031, 524.2.

tinued

TABLE 7 —ANALYTICAL METHODS FOR
YoLaTiLe Oreamic CHeEmicaLs—Con

learpinant

EFA methods

1.4, 2-Trichlorgethane ...........

502.1, 8602.2, 524.1,
524.2.

TABLE B.—ANALYTICAL METHODS FOR

£50/650.1 |

PESTICIDES/SOCS
EPA methods Contaminarits
505 Endrin.
Hexachicrobenzene.
Haxachlorocyclopentadiana
Sirmazine,
=1k} Gi [2-sthylhexyl) adipate
i (2-ethyihexyl) phihatste.
507 Simarine,
508 Endrin.
Hexachlorobenzenre
5151 Dalagon.
Dinoseb.
Picloram.
531.1 | | Oxamy! (Vydate).
1613 2,3,7.8-TCDD (Dioxin,
547 Glyphosata,
548 | Endothail.
549 Digquat.

Benzo fa} pyrena.

TaBLE B —AnaLYTICAL METHODS FOR
PesTiIcIDES/SOCs—Continued

EPA methods

Contaminants

i525.1

Benzo {a) pyrena.

[ (2-ethyfheyl) pdipate.

04 {2-ethythexyi) phthalate.
Endrin.

Hexachlorobanzene,
Hexachlorocyclopentadiena.
Simazine.

t Mathod 525.

ty is demonstrated.

infarmation.

1 may be used if adequate sansitivi-

see Section B for additional

TarLe 9 — A0ORATORY CERTIFICATION

CRITERIA

#OCs:

Antimony.....

Elenylivm ..

Cyanida

Nickal ..

Thatlium ...
VOCs:

SOCs:

Endrin.........
Al other SOCs...........

J #:30% at = 0D.008 ma/l
+=15% at = 0.001 mg/l.
+25% at = G.1 mg/l.
+15% at = 0.01 mg/L
| £50% at = 0.002 ma/t.

+20% &l = 0.01 ma/l
+£40% at < 0.01 mg/L.

+.30%.

2 standard deviations
based on study
statistics.
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Ii. Background
A. Stetutory Authority

These regulations are among a
continuing series of rules mandated by
the 18856 Amendments to the Safe
Drinking Water Act. As this final rule
demonstrates, EPA iz committed to
effective implementation of the laws
established by Congress. It shouid be
noted that EPA's development end
promulgation of these mles is now being
coordinated with a number of other EPA
activities intendad to ensure protestion
of public health while responsibly
addressing the economic challengs of
the ever-growing list of regulatory
requirements on States and water
systems. To the extent that the results of
this coordination call for change in the
law. we will make that known Lo the
Congress. It is a commitment of EPA,
however. to understand where
legitimate local implementation
conoceins exist.

EPA is working with a recently
convened Gavernors' Forum on
Environmental Management that is
reviswing means to ensure health
protection while balancing the nead for
State regulatory flexibility 1o address
the Btates’ highest priorities with
available resources. EPA's
Envirommenlal Financial Advisory
Board s developing alternative
financing mechanisms with particular
atieniion on small communily concerns,
In addition, EPA is in the third vear of
an initiative to identify and promote
low-cost solulions to drinking water
proiection. These include consalidation
of water systems Lo spread costs over a
larger consumer basa: pooling of several
systems’ waler samples to reduce

. motnitoring cost; and low-cost treatment
technologies that gan cut water bills in
very emall water systems 1o as much as
one-hall what might arise with
traditional engineering solutions,

In addition, EPA is considering graater
reliance on risk-based priority-setting
within State compliance programs. That
approach would focus limited State and
Federal resources on those elements of
the public watar supply supervision
program having the greatest potential
for reducing risk and promoting public
health protection, Again. EPA would
only take action in this ares to the
extent consistent with law.

The Safe Drinking Water Act [SDWA
or “the Act”), ag amended in 1586 (Pub.
L. 80339, 100 Stat. 642), requires EPA to
publish “maximum contaminant level
goals™ (MCLGs) for contaminants which,
in the fudgment of the Administrator,
“may have any adverse effect on the
health of persons and which [are]
known or anticipated to ocour in public

waler systems” (section 1412{b)(3)IA}.
MOCLGs are to be set at a level at which
“no known or anticipated adverse
effects on the health of persons ocour
and which allows an adequate margin of
safety” (section 1212(b){4)).

At the same time EPA publishes an
MCLG, which is a non-enforceable
health goal, il musi also promulzate a
National Primary Drinking Water
Regulation (NPDWR] which includes
either (1) a maximum contaminani level
(MCL), or {2]) a requirad treatment
technique {section 1401(1). 1412{a){3),
and 1412[b)(7)(A)). A treatment
technigue may be sel only if it is not
“economically or technologically
feasible” o ascerlain the level of a
contaminant (Sections 1401{1) and
1412(b){7}{A)). An MCL must be set as
close to the MCLG as feasible (section
1412(b}{4)). Under the Act, “feasible”
means “feasible with the use of the best.
technology, treatment techaiques and

pther means which the Adminisiralor

finds, after examination for efficacy
under field conditions and not solely
under laboratory conditions (taking cost
into consider{aliun)" (section 1412(b}(5]).
In setting MCLs, EPA considers the cost
of treatmeni technology to large public
water systems with relatively clean
source water supplies [132 Cong. Rec.
56287 (daily ed., May 21, 1986)).* Each
NPDWR that establishes an MCL must
list the best available technology,
treatment techniques, and other means
that are feasible for meeting the MCL
(BAT) (section 1412(b}(6)). NPDWRs
include moniloring, analytical and
quality assurfnce requirements,
specifically, “eriteria and procedures to
assure a supply of drinking water which
dependably qomplies with such
maximuin contaminant levels * * ="
{section 1401(1)(D)). Seclion 1445 also
authorizes EPA to promulgate
monitoring requirements.

Section 1414(c) requires each owner or
oparator of a public water system to
give notice 1o persons served by it of {1)
any failure to comply with a maximum
contaminant level, treatmenl technigue,
or lesting procedurs required by a
NPDWR; (2) eny failure to comply with
any monitoring required pursuant to
section 1443 of the Act; (3) the existence
of a variance or exemption; arid (4} any
failure to comply with the requirements
of any schedule prescribed pursnant to a
variance or exemption.

Under the 1986 Amendments to the
SDWA, EPA was to complete the
promulgation of NPDWRs for 83 listed
contaminants, in three phases, by June
19, 1959. After 1989, an additional 25

' EPA also eviluates the costs to pmaller sysinms
in 1ta analysis of sconomic impacts.

contaminants must be regulated every
three years (section 1412(b}).

In the 1986 Amendments to the
SDWA, Congress required that MCLGs
and MCLs be proposad and promulgaied
simultanzously (secticn 1412{a){3}). Thig "
change streamlined development of
drinking water standards by combining
twa steps in the regulation development
process. Seclion 1412{a)(2) renamed
recommended maximum contaminant
levels (RMCLs) 43 maximum
contaminant level gosals (MCLGs].

B. Regulotory History

On june 25, 1680, EPA entered into a
consent order with the Bull Run
Coalition in response (o a citizen suil.
Thig consenl order reguires proposal oy
contaminanis in today's notice by June
29, 1890 and promulgation by February
29, 1582, The promulgation dale was
extendad to May 18, 1892. The
promulgation of teday's regulations
partally fulfills the terms of the consent
decree between EPA and the Bull Run
Coalition.

Or July 25 18290, EPA proposed
MCLGs and MCLs for 24 inorganic and
organic chemical contaminants. Today's
notice lakes final action on 23 of those
proposad regulations {excluding sulfate].
Where today'e ruls promulgates MCLGs,
MCLz, analytical methods, best
available technology, monitoring
requirements, and Stale implemantation
requirements that differ from the
proposal. the changes result from publhic
commenis and/or additional data that
were submitted during the comment
period or which the preamble indicated
were under development or analysis,
The techniral and/or policy basis for
these chianges are explained in this
notice.

Section 1412{h}{1) of the SDWA
directed EPA o publish MCLGz and
promuigate NPDWRs for nine
contaminants by June 16, 1987, for 41}
additional contaminants by June 19,
1288. and for the rest of the 83
contaminants by June 19, 1989 Tha
Agancy has previously publizhed
MCLGs and promulgated NPDWRs for
eight VOCs and fluoride by June 18, 1457
[see 52 FR 25600, 51 FR 11396, and 50 FR
47142). On June 29, 1989, EPA finalized
regulations for coliform and other
raicrobiclogical contaminants [54 FR
27544 and 54 FR 27468]. Regulations fix
38 inorganic and organic contaminanis
from the List of 83 were promulgated on
January 30, 1991 [56 FR 3526], and on
July 1, 1991 [56 FR 80266], and on june 7,
1991 [58 FR 26460 for lead and copper,
The Agency also propesed regulations
for radionuclides on July 18, 1991 |56 FR
33050}. Development of drinking water
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standards is specifically required under
the SDWA for 22 of the 23 contaminants
in today's rule [sce SDWA section
1412(bj{1), 42 U.S.C. 300g-1{b)(1}}.
Hexachlorobenzene, although not on the
statutory lisi of contaminants io be
regulated, is being regulated because it
has been found in drinking water and
may cause adverse human health
effects.

C. Applicability

The MCLs promulgated by today's
rule apply to all community and non-
transient non-community PWS,

D, Public Comments on the Proposal

EPA requested comments on all
aspects of the July 25, 1980 proposal. A
summary of the major commentis and the
Agency's response to the issues raised
are presented in the following section.
The Agency's detailed response to the
comments received are presented in the
document “Response to Comments
Received on the Proposed Requirements
for 24 Contaminants of July 25, 1990 and
Notice of Availability of November 28,
1901,” which is in the public docket for
this rule.

EPA received approximately 138
comments on the proposed MCLGs and
MCLs in the July 1990 proposal. These
comments represented the views of 66
industrial/commercial groups, 25 State
governments, 36 local governments and
public water systems, 2 public interest
groups, 3 Federal agencies, as well as
comments from individual citizens and
academic interests.

EPA held a public hearing on the
proposed rule September 25, 1990 in
Washington, DC. Six individuals
representing three organizations made
oral presentations at the public hearing,
A transcript of the hearing is available
in the docket [USEPA, 1990j].

EPA published a Notice of
Availability (NOA) on November 29,
1991 for public review and comment on
new information received by the Agency
and analyses of the information, which
was being considered in establishing
final regulations for these contaminants.

EPA received approximately 34
comments on the NOA. These comments
represented the views of 14 industrial/
commercial groups, 10 State
governments, and 10 local governments
and public water systemas,

I11. Explanation of Today's Action
A. Establishment of MCLGs

Most of the MCLGs promulgated
today are at the same level as proposed
in July 1990, However, the MCLGs for
antimony, beryllium, simazine, di(2-
ethylhexyl)adipate and 1,2,4-

trichlorobenzene are different from
those proposed in that notice. Changes
result from public comments and/or new
infarmation received by the Agency. The
change in the MCLG for antimony is due
to a reevaluation of the relative source
contribution based on public comments.
The change in the MCLG for beryllium is
due to a reevaluation of its
categorization for setting the MCLG (i.e.,
EPA revised its classification from
Category I to Category Il based on
public comments and reevaluation of the
data). The MCLGs for simazine, di(2-
ethylhexyl)adipate and 1,2,4-
trichlorobenzene changed because new
health information became available for
these three compounds since the July
1990 proposal. The new health data and
other information pertinent to this rule
was made available to the public for
review and comment in the November
1991 NOA [56 FR 60949]. A full
explanation of these changes is included
below in the sections for each specific
contaminant. The draft health criteria
documents prepared in support of the
proposed rules have all been finalized
and placed in the public docket and
through NTIS, with the exception of
documents for dioxin and sulfate. Dioxin
is being regulated based on the
information in the draft criteria
document, pending Agency review of
dioxin health effects. Regulation of
sulfate has been deferred.

Most of the MCLs promulgated today
are at the same level as proposed in
July, 1980, The MCL for thallium, for
which options of 0.002 mg/! and 0.001
mg/! were proposed, is being finalized
as 0.002 mg/l. Based on additional
analytic chemistry data presented in the
NOA, the proposed dioxin MCL of
5x10" % mg/l is being reduced to 3X107°
mg/l in this final rule. The MCLG and
MCL for sulfate are being deferred
pending further study. The justification
for this action is discussed in section
I11.B.5 of this notice. Sulfate will be
addressed in a future action.

In today's rule, EPA is responding to
the major issues raised by the public in
reference to the July 1990 proposal [55
FR 30370] and the November 1991 NOA
[56 FR 60948]. For EPA's complete
response Lo all issues raised in
comments on both the July 1990 and
November 1991 notices, EPA refers the
reader to the Comment/Response
Document found in the Phase V docket
[USEPA, 1992a].

1. How MCLGs Are Developed

MCLGCs are set at concentration levels
at which no known or anticipated
adverse health effects occur, allowing
for an adequate margin of safety.
Establishment of an MCLG for each

specific contaminant depends on the
evidence of carcinogenicity from
drinking water exposure or the Agency’s
reference dose (RID] based on
nencarcinogenic data.

The cancer classification for a specific
chemical and the reference dose are
adopted by two different Agency groups.
Decisions on cancer classifications are
made by the Cancer Risk Assessment
Verification Endeavor (CRAVE) Work
Group, which is composed of
representatives of various EPA program
offices. Decisions on EPA RDs (using
non-cancer endpoints only) are made
through the Agency RID/RIC work
group, also composed of representatives
of various EPA program offices. '
Decisions by CRAVE and the RID/RIC
groups represent consensus on risk
assessments for the Agency and can be
used by the respactive regulatory
programs as the basis for regulatory
decisions. Summaries of the decisions
by these two groups are published in the
Agency's Integrated Risk Information
System (IRIS). This system can be
accessed by the public by contacting
Mike McLaughlin of DIALCOM, Inc. at
202-488-0550.

The RID (expressed in mg/kg/day) is
an estimate, with uncertainty spanning
perhaps an order of magnitude, of a .
daily exposure to the human population
{including sensitive subgroups) that is
likely to be without an appreciable risk
of deleterious health effects during a
lifetime. The RD is derived from a no-
or lowest-observed-adverse-effect level
(called a NOAEL or LOAEL,
respectively) that has been identified
from a subchronic or chronic scientific
study of humans or animals. The
INOAEL or LOAEL is then divided by
uncertainty factor(s) to derive the RfD.

Uncertainty factors are used in order
to estimate the comparable “no-effect”
level for a larger heterogeneous human
population. The use of uncertainty
factors accounts for intra- and inter-
species variability, the small number of
animals tested compared to the size of
the population, sensitive subpopulations
and the possibility of synergistic action
between chemicals (see 52 FR 25690 for
further discussion on the use of
uncertainty factors).

The use of an uncertainty factor (UF)
is important in the derivation of the RfD.
EPA has established certain guidelines
{shown below] to determine how to
apply uncertainty factors when
establishing an RID [USEPA, 1988}

Uncertainty Factors (UFs)

s Use a 1- to 10-fold fector when
extrapolating from valid experimental
results from studies using prolonged
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exposure to average healthy humans.
This factor is intended to account for the
variation in sensitivity among the
members of the human population.

e Use an additional 10-fold factor
when extrapolating from valid results of
long-term studies on experimental
animals when results of studies of
human exposure are not available or are
inadequate. This factor is intended to
account for the uncertainty in
extrapolating animal data to the case of
humans.

* Use an additional 10-fold factor
when extrapolating from less than
chronic results on experimental animals
where there are no useful long-term
human data. This factor is intended to
account for the uncertainty in
extrapolating from less than chronic

. NOAELS to chronic NOAELs.

e Use an additional 10-fold factor

when deriving a RfD from a LOAEL

instead of a NOAEL. This factor is
intended to account for the uncertainty
in extrapolating from LOAELs to
NOAELs.

An additional uncertainty factor may
be used according to scientific judgment
when justified.

e Use professional judgment to
determine another uncertainty factor
(also called a modifying factor, MF) that
ig greater than zero and less thanor

. equal to 10. The magnitude of the MF

depends upon the professional
assessment of scientific uncertainties of
the study and data base not explicitly
treated above, e.g., the completeness of
the overall data base and the number of
species tested. The default value for the
MF is 1.

From the RiD, a drinking water
equivalent level (DWEL) is calculated.
The DWEL represents the drinking
water lifetime exposure at which

L NOAEL o© EL
RED = uncertainty factor(s)
DWEL = REfD x body weight

MCLG = DWEL x drinking water contribution =

daily water consumption in 1l/day

= mg/l

(rounded to one significant figure)

For chemicals suspected to be
carcinogenic to humans, the assessment
for non-threshold toxicants consists of

' the weight of evidence of
carcinogenicity in humans, using
bioassays in animals and human
epidemiological studies as well as
information that provides indirect
evidence (i.e., mutagenicity and other
short-term test results). The objectives
of the assessment are (1) to determine
the level or strength of evidence that the

. substance is a human or animal

carcinogen and (2) to provide an
upperbound estimate of the possible risk
of human exposure to the substance in
drinking water. A summary of EPA's
general carcinogen classification

scheme is [USEPA, 1986]:

Group A--Human carcinogen based
on sufficient evidence from
epidemiclogical studies.

Group B1—Probable human
carcinogen based on limited evidence of
carcinogenicity in humans.

Group B2—Probable human
carcinogen based on a combination of

sufficient evidence in animals and
inadequate data in humans.

Group C—Possible human carcinogen
based on limited evidence of
carcinogenicity in animals in the
absence of human data.

Group D—Not classifiable based on -
lack of data pr inadequate evidence of
carcinogenicity from animal data.

Group F--No evidence of

carcinogenicity for humans (no evidence:

for carcinogenicity in at least two
adequate animal tests in different
species or in both epidemiological and
animal studigs).

EPA followa a three-category
approach in developing MCLGs for
drinking waler contaminants (Table 10).

mng/l

adverse health effects are not expectled
to occur over a lifetime. The DWEL is
calculated by multiplying the RfD by an
assumed adult body weight (generally 70
kg) and then dividing by an average
daily water consumption of 2 liters per
day [NAS, 1977]. The DWEL assumes
the total daily exposure to a substance
is from drinking water exposure. The
MCLG is determined by multiplying the
DWEL by the percentage of the total
daily exposure expecled to be
contributed by drinking water, called

the relative source contribution.
Generally, EPA assumes that the
relative source contribution form
drinking water is 20 percent of the total
exposure, unless other exposure data for
the chemical are available [see 54 FR
220089 and 56 FR 3535]. The relative.
source contribution may be as high as 80
percent: The calculation below
expresses the derivation of the MCLG:

= mg/kg body weight/day (1)

(2)

(3)

TABLE 10.—EPA’S THREE-CATEGORY
ArPPROACH FOR ESTABLISHING MCLGS

Evidence of
x E e MCLG
Cateq reir icity via
B0 | kg watsr epproach
Foovtrevinnnsn] Strong evidencs Zero.
considering weight
ol evidence,
pharmacokinetics,
potency and
exposure. :
i Limited evidence RID approach
considering weight with added -
ol evidence, safety margin
pharmacokinetics, ol 1to10or
potency and 107%to 107¢
exposure. . cancer risk
} range.
Hhovvrresriaennn| Inadequate or no RfD appiuach.
agnimal evidence.

Fach chemical is evaluated for
evidence of carcinagenicity via
ingestion. For volatile contaminants,
inhalation data should also be
considered. FPA takes into.
consideration the overall weight of
evidence for carcinogenicity,
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pharmacokinetics, potems and
exposure.

EPA's policy is to set MCLGs for
Category I chemicals at zero. The MCLG
for Category Il contaminants is
calculated by using the RfD approach
with an added margin of safety to
account for possible cancer effects. If
adequate data are not available to
calculate an RfD, the MCLG is based on
a cancer risk range of 107° 10 107%
MCLGs for Calegary III contaminants
are calculated using the RfD/DWEL
approach.

The MCLG for Category I
contaminants is set at zero because it is
assumed, in the absence of other data,
that there is no known threshold for
carcinogenicity. Category I '
contaminants are those for which EPA
has determined that there is strong
evidence of carcinogenicity from
drinking water. In the absence of vther
data {e.g., oral) on the potential cancer
risk from drinking water ingestion,
chemicals classified as Group A or B
carcinogens are generally placed in
Category 1.

Category Il contaminants include
those contaminants which EPA has
determined that there is limited
evidence of carcinogenicity from
drinking water considering weight of
evidence, pharmacokinetics, potency
and expesure. In the absence of
ingestion data, chemicals classified by
the Agency as Group C chemicals are
generally placed in Category 1. For
Category II contaminants, two
approaches are used to set the MCLG:
Either {1) setting the MCLG based upon
noncarcinogenic endpoints of toxicity
(the RfD) then applying an additional
safety factor of 1 to 10, or (2) selting the
MCLG based upon a theoretical lifetime
excess cancer risk range of 107%t0 107¢
using a conservative mathematical
extrapolation model. EPA generally uses
the first approach: however, the second
appreach is used when valid
noncarcinogenic data are not available
to calculate an RfD and adequate
experimental data are available to
quantify the cancer risk.

EPA requested comment on the
appropriateness of these approaches for
establishing MCLGs in the July 25, 1990
proposal (see 55 FR 30404-05). Two
comments were received on this issue.
One commenter stated that the MCLGs
and the MCLs should be set at levels
able to protect against carcinogenic risk.
The other commenter stated that Group
C contaminants are not suitable for
evaluation by EPA's cancer risk
assessment process, and supported
EPA's use of non-carcinoganic data for
establishing the MCLG for these
chemicals. EPA believes that the present

approach for Category Il centaminants
is protective of non-cancer effects as
well as potential carcinogenic risk.
Therefore, because adequate non-
carcinogenic data are available, the
MCLGs promulgated today for Category
Il contaminants (ber ylhum di(2-
ethylhexyl)adipate, simazine and 1,1,2-
trichloroethane) use the first oplion. i.e..
they are based on the RfD with an
application of an additional safety
factor.

Category Il contaminants include
those contaminants for which there is
inadequate evidence of carcinogenicity
from drinking water. If there is no
additional information to consider,
contaminants classified as Cmup DorE
chemicals are generally placed in
Category III. For these contaminants, the
MCLG is established using the RfD-
approach.

2. Occurrence and Relative Source
Contribution

Most of the comments received on
occirrence fexposure and relative
source contribution (RSC) were related
to current EPA policy. The Agency has
addressed many of the guestions raised
by these commenters in the Comment
Response Document for this rule. Below
is a summary of the major issues raised
and EPA's response.

EPA received some comments
questioning the need 1o regulate a
chemical if there are littie occurrence
data available, if the chemical occurs
infrequently or at low levels, or if the
RSC is below 20 percent. The Agency
has the statutory mandate, under
Section 1412 of the SDWA, to regulate
contaminants “which are known or
anlicipated to occur in public water
systems.” The Agency believes that the
contaminants in today's rulemaking
have either been found or potentially
may occur in public water supplies and
that they may pose a health risk to
consumers. Also, development of
drinking water standards is specifically
required under the Safe Drinking Water
Act (SDWA) for 22 of the 23
conlaminants in today’s rule (see SDW}\
Section 1412(b}(1), 42 U1.8.C. 300g-
1(b){1)).

Several commenters questioned why
EPA was regulating hexachlorobenzene,
since it is/not on the list of 83
contaminants nor on the Drinking Water
Priority List (DWPL). '
Hexachlorobenzene, although neither on
the statutory list of contaminants to be
regulated nor on the DWPL, is being

- regulated because it has been found in

drinking water and may cause adverse
human health effects.

As desgribed in the background
occurrence document for

hexachlorobenzene [USEPA, 1989b]. it
has been widely detected in water,
albeit al low levels. Of 1,053
observations of ground water in
STORET, 1,026 samples had detectible
{altheugh not quantifiable) levels of
hexachlorobenzene. In surface water
STORET samples, 48 of 54 samples ha 1
detectible {although not quantifiable)
levels of hexachlorobenzene. The
potential for hexachlorobenzene
vccurrence in public water supplies is
corroborated by more recent
information reported in EPA’s “National
Survey of Pesticides in Drinking Water
Wells” [USEPA, 1980i], which detected
hexachlorobenzene in several samples
and projected that 470 PWS welis {range
61-1, 630 wells) may have detectible
levels (the minimum reporting limit for
the NPS was 0.060 ng/l). EPA therefore
believes that although levels may be
low, there is ample evidence to conclude
that hexachlorobenzene is known or
anticipated to oceur in public water
systems as reguired by the SDWA.

Several comments were received on
the current policy related to the use of a
20 percent floor and 80 percent ceiling
for the RSC in getting the MCLG. Some
commenters objected to using a 20
percent floor and 80 percent ceiling for
the RSC when actual data are available
and suggested percent contributions
above or below these levels. Others
suggested using an RSC of less than 20
percent if available data indicate a
drinking water contribution below this
percentage, assuming 100 percent
contribution from drinking water in the
absence of data, and assuming 50
percent contribution from inorganics
and some pesticides in the absence of
data. '

The Agency continues to belicve the
20 percent floor and 80 percent ceiling
are prudent and protective of public
health. The 20 percent floor represents a
level below which additional
incremental protection is negligible. In
addition, below 20 percent RSC from
water is a clear indication that control
of other more contaminated media will
result in a significantly greater reduction
in exposure. EPA believes the 80 percent
ceiling is required because it ensures
that the MCLG will be low enough to
provide adequate protection for those
individuals whose total exposure to a
contaminant is higher than indicated by
available data. This approach, in effect,
results in a slightly lower MCLG and
increases the margin of safety. EPA
utilizes the actual percentage when
adequate exposure data exist and
indicate an RSC between 20 and 80
percent, but when data are not
adequate, 20 percent is generally used
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as a default value that is protective of
public health. In addition, the Agency
does not believe that assuming a 50
percent RSC is appropriate for
inorganice or pesticides in the shsence
of data, as suggested by a commenter. In
fact, there have been numerous
inorganics (such as lead or mercury) and
pesticides regulated by EPA in public
drinking water supples for which the
available data from all sources indicate
that drinking water likely contributes
less than 50 percent to total exposure
and, in some cases. less than 20 percent.
Therefore, there is no basis for
avtomatically assuming 50 percent from
drinking water when data are not
availabla.

There were three chemical-specific
issues regarding setting the RSC. One
R8C issue concerned cyanide. Several
comrmenters suggested the use of an 80
to 100 percent RSC because they felt
that drinking water represents
essentially all exposure. The Agency
has decided to use a 20 percent RSC for
this contaminant because the available
data on dietary exposure are
inadequate, and the Agency therefore
could not adequately characterize
overall exposure to cyanide.

Another commenter claimed that the
Agency misinterpreted a USDA study
[Miller-Ihli and Wolf, 1986) on the
dietary intake, and that EPA should
have used more appropriate data
regarding intake of nickel from food and
air to calculate the MCLG. The Agency
agrees that the study relied upon in the
proposed rule was inappropriate for
calculating dietary exposure for nickel
because that study analyzed foods that
were {reeze-dried, which resulted in
.elevated nickel concentrations (higher
than one would determine in fresh
foods). The Agency has recalculated the
dietary contribution using an FDA diet
study iy Pennington and Jones {1987).
Unlike the Miller-Thli and Wolf study,
which involved an analysis of freeze-
dried foods, the Pennington Diet Study
program |Pennington and Jones, 1987] is
appropriate for estimating overall
exposure. The revised calculation
indicates again tha! drinking water
contributes less than 20 percent of the
daily intake. Therefore, the Agency is
using 20 percent as the RSC in the
calculation of the final MCLG for nickel
following present policy of a 20 percent
floor. Two commenters on the NOA
urged EPA to revise the RSC for nickel
and base a new RSC on analysis of
actual date, as was dons for anlimony.
As discussed sbove, EPA has done this
and believes the available data, in

conjunction with EPA's policy on RSC, .

supports the use of the 20 percent value.

The third isgue is related 1o EPA's
proposal to use & 20 percent RSC for
antimony as a default value. The
Agency agrees with the commenter that
there is information available on which
the RSC can appropriately be based.
The Agency has decided io use an
occurrence study by Greathouse and
Craun (1978) and has estimated typical
levels of 2 pg/l antimony in drinking
water. This study was chosen due to its
large sampling base and
representativeness of antimony levels
nationwide. The Agency has also
recalculated the dietary intake of
entimony using a different food study by
Cunningham and Stroube (1987). The
dietary contribution of 4.7 pg/day of
antimony calqulated from this study is
lower than previously estimation. The
Cunningham and Stroube report was
judged adequate for determining the
averall exposure estimation. This study,
conducted by the FDA, uses the
methodology of their Total Diet Study
program [Cunningham and Stroube,
1987]. By using an inhalation
contribution of 0.7 pg/day and the 4.7
ug/day from the diet, along with a mean
drinking water contribution of 2 ug/1 {or
4 pg/day), the resulting RSC is 40
percent (rounded from 42.6 percent). The
NOA requested comment on revision of
the antimony RSC. and several
commenters supported the proposed
revision. The final MCLG for antimony
reflects this change in the RSC.

The Agency refers readers to the
Comment Response Document [USEPA,
1992a] for additional detailed .
information on the issues discussed
above, and for a discussion of other
exposure/RSC related comments raised-
during the public comment period.

3. Inorganic MCLGs

a. Antimony. EPA proposed an MCLG
of 0.003 mg/l for antimony in the July 25,
1930 proposal [55 FR 30377). Antimony
has been classified in Group D
(inadequate evidence of carcinogenicity
in humans) by EPA guidelines. The
proposed MCLG was derived from a
DWEL of 0.015 mg/l, applying a 20
percent contribution from drinking
water. The MCLG was based upon a
LOAEL of 0.43 mg/kg/day for
noncarcinogenic effects in a lifetime
drinking waler study in rats [Schroeder
et al., 1970]. An uncertainty factor of
1,000 was applied lo the LOAEL derived

from a lifetime animal study {which is in.

sccordance with NAS/EPA guidelines).

No new toxjcological data that would
change the conclusions presented in the
July 25, 1990 proposal have becoms

" available since its publication.

However, the Agency has revised its
calculation of the relative source

contribution for antimony after
reconsidering the occurrence/exposure
data, as discussed in the “Relative
Source Contribution” section above.
Based on this reagssessment of the
available occurrence/exposure data, the
final RSC for antimony has been set at
40 percent. This change in the RSC
results in a doubling of the final MCLG
from 0.003 to 0.006 mg/1 for antimony.

Public Comments: In response to the
July 25, 1990 notice, one individual or
organization commented on the MCLG
proposal for antimony. The commenter
indicated that an online computer
search of the Hazardous Substances
Data Base (HSDB] showed that
antimony causes marked weight loss,
hair loss, dry scaly skin, eosinophiiia.
myocardial failure, vomiting, diarrhea
and stomatitis in animals orally
exposed.

EPA Response: EPA agrees with the
commenter thal antimony causes the
above mentioned effects when used in
high doses in animal tests. These effects.
were discussed in the Health Criteria
Document for antimony supporting the
July 1990 proposal [USEPA. 1990d,
finalized as USEPA, 1992b]. However,
the effects reported in the July 1990
notice are effects associated with the
critical endpein! of toxicity used to
establish the lowest-observed-adverse-
effect level (LOAEL) for antimony. The
effects described by the commenter are
acute effects noted at much higher dose
levels than the dose causing the critical
effects described in the July 1990 notice.
Since the critical effects are the basis of
the DWEL and MCLG calculations {or
antimony, only these effects were
discussed in the July 1930 proposal.
Detsiled descriptions of antimony
toxicity at different dose levels and in
different animal species are documented
in the Antimony Health Criteria
Document prepared in support of the
july 1990 notice [USEPA, 1990d,
finalized in USEPA, 1892f]. This
document is available in the EPA Public
Docket, Office of Water, Based on the
available toxicological information and
on the relative source contribution
reassessment, the Agency is
promulgating today an MCLG of 0.005
mg/l for antimony.

b. Beryliium. EPA followed a
Category | approach for beryllium and
proposed an MCLG of zero for beryllium
in drinking water [55 FR 30378] based on
the evidence of carcinogenic potential
from drinking water. The Agency
requested comment on setting the MCLCG
at zero for beryllium given that the oral

exposure bioassays are not adequale to

_ conclusively demonstrate a dose-
. response relationship. Beryllium is
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classified in Group B2, probable human
carcinogen, based on the positive
carcinogenic findings in several animal
species exposed lo berylliom by
inhalation and injection. In addition.
available data indicate tumor induction
by several beryllium compounds and
genotoxic activity in animal studies.
Since the dose-response evidence of
carcinogenicity specifically by ingestion
is limited, the Agency reguested public
comments on setting the MCLG of
beryllium at zero.

Public Comments: Eleven commeniers
responded to the beryllium proposal.
One significant area of comment in
response to the proposal deals with the
carcinogenicity of beryllium via the oral
route of exposure. The commenters
disagreed with the Agency on the
classification of beryllium in Group B2,
The commenters stated that cancer
studies performed with beryllium sulfate
in drinking water [Schroeder et al., 1970]
or in feed [Morgareidge, 1977] are
inadequate because the tumors
observed in these studies were
statistically not significant when
compared with those in controls. One
commenter suggested that since
statistical significance was not observed
in these studies, beryllium should be
classified as a Group C carcinogen and
the MCLG should be recalculated using
the options for Group C compounds. The
commenter stated that the Agency has
been inconasistent in its proposed
regulation for beryllium in drinking
water because MCLGs have been sel at
non-zero levels for nickel, chromium,
cadmium, antimony and asbestos, which
are classified by the Agency in Group A
or B, via inhalation but in Group Cor D
by the oral route.

in addition. one commenter sent two
additional studies of beryllium toxicity
to EPA during the comment period for
the November 29, 1991 NOA.

EPA Response: EPA establishes
MUCLGs for drinking water contaminants
by placing them in three categories, as
discussed above. With regard to the oral
carcinogenicity of beryllium, EPA has
reconsidered the data and agrees with
the comments regarding the oral
beryllium studies in that the induction of
tumors was statistically not significant
when compared with the controls.
However, the Agency believes that
these studies show a suggestive
tumorigenic response which are
consistent with the hazard seen in other
portions of the beryllium data base. In
the July 1990 proposal, the Agency
indicated that these studies were limited
in their usefulness to evaluate
varcinogenic potential in animals
because the Schroeder et al. study (1970)

used only one dose, and the
Morgareidge study did not reflect a
traditional dose-response relationship.
In the Morgareidge study, there was an
increase in reticulocyte tumors in rats at
5 and 50 ppm but not at 500 ppm. Taken
together, the available studies show a
limited carcinogenic potential from
drinking water ingestion. This may
relate in part to poor absorption of
beryllium from ingestion. It has been
postulated that ingested beryllium is
precipitated in the gastrointestinal tract
as beryllium phosphate, making it
inaccessible for absorption.

In general, the mechanisms of
absorption of metallic ions are not wal!
understood and do not follow a dose-
response relationship. On the other
hand, there is clear evidence of
carcinogenicity of beryllium via
inhalation or injection in monkeys, rats
and rabbits. Studies in animal species
exposed to beryllium by inhalation or
injection showed tumors at sites
different {rom the route of exposure
[IRIS, 1989]. Because beryllim produces
tumors in several species [rats,
monkeys, and rabbits) via inhalation or
injection, the Agency has concluded that
the overall weight of evidence provides
sufficient evidence of carcinogenicity;
therefore beryllium is classified by the
Agency in Group B2 as discussed in the
proposal. However, EPA has also placed
beryllium in drinking water Category II
{rather than Category L. as proposed) for
regulation.

In response to public comments, EPA
reevaluated the categorization of
beryllium by reconsidering its potency,
exposure| and pharmacokinetics. EPA
changed its categorization of beryllium
from Category 1 to Category 1l based on
several factors. This contaminant is
poorly absorbed from the
gastrointestinal tract, and the majority
of the ingested beryllium passes through
the gut uzabsorbed with less than one
percent being absorbed. Also it is noted
that, while the carcinogenic potential for
beryllium is viewed as Group B2 based
on the overall weight of evidence of the
inhalation and ingestion data, the dose-
response analysis for ingestion exposure
does not provide adequate evidence of
carcinegenicity from a drinking water
source, a6 is true with many of the other
B2 contaminants. Therefore, in setting -
an MCLG for beryllium in drinking
water, EPA believes that a Category II
approach {which includes a safety factor
for possible carcinogenic potential) is
appropriate based on the weight of
evidence for carcinogenicity via
ingestion, and also based on the
potency, exposure and
pharmacokinetics of this chemical. EPA

believes that these factors justify
changing the categorization of beryllium
from Category I to Category I1.

For Category Il contaminants, EPA
generally sets the MCLG based upen
noncarcinogenic endpoints (using the
RID approach) with a safety factor
ranging from 1 to 10 applied to account
for poasible carcinogenicity. As stated in
the July 1990 notice (55 FR 30378}, EPA
selectad a lifetime oral study in rats
(Schroeder et al., 1970) to derive the RID
and the DWEL for beryllium. An RID of
0.005 mg/kg/day was derived from this
study using an uncertainty factor of 100
(per NAS/EPA guidelines for use with a
chronic study). This results in a DWEL
of 0.2 mg/l and an MCLG of 0.004 mg/l.
The derivation of the beryllium MCLG is
given below:

0.5 mofka/day x 70 kg

DHEL = “900 % 2 liters/day

= 0.2 mg/l

Mcie = Bad Bl 5 0.2 = 0.004 mg/1

The DWEL is based on a 70-kg adult
consuming 2 liters of drinking water per
day. The MCLG includes an additional
safety factor of 10 to account for
possible carcinogenic potential of this
contaminant via ingestion and assumes
a drinking water contribution to total
intake of 20 percent.

The Agency disagrees with the
comment alleging inconsistencies with
other drinking water regulations. To set
regulations (including those for nickel,
cadmium, chromium, antimony, and
asbestos, as well as the MCLG for
beryllium), each contaminant was
evaluated independently to assess the
available health effects data for drinking
water. EPA considered the overall
weight of evidence to determine

-garcinogenic potential. The factors

considered included carcinogenic
potential by ingestion in addition to
other factors, e.g., cancer potency,
pharmacokinetics, and exposure. The
above inorganic contaminants are all
classified in Group A or B according to
the Agency's classification scheme, but

“were placed into different drinking

waler categories from those that would
typically apply to the particular
classifications. The commenter is
mistaken that EPA classified these
contaminants as Group Cor D
carcinogens by the oral route of
exposure. Asbestos (cancer
classification A) was placed in drinking
water Category 1I due to limited
evidence of carcinogenicity from
drinking water; cadmium (cancer
classification B1) wag assigned to
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drinking water Category Il due to lack
of evidence of carcinogenicity from
drinking water (56 FR 3538}. MCLGs for
chromium (as chromium V1) (56 FR 3537
and nickel {as refinery dust) (55 FR
30382] [proposed), both belonging to
cancer classification A based on the
inhalation route of exposure, were set
following a Category 11l approach since
data by the oral route show no evidence
of carcinogenicity. In shart, a case-by-
case decision on the categorization of g
contaminant with respect to ils
carcinogenicity from drinking water
ingestion is made based on the strength
and overall weight of evidence.

EPA also received two health effects
studies on beryllium submitted during
the December 1881 NOA comment
period. The comment period for
bervilium closed in October 1990, No
additional comments were solicited on
beryllium during the NOA period. In
addition, both studies do not appear to
be peer-reviewed as published. Resulls
of a preliminary review of these studies
do not indicate they would lead to a
change in the RfD) or MCLG for
beryllium.

One of the studies, by Morgareidge
{1978), reported that in dogs, a maximum
tolerated dose was likely just above 1
mg/kg/day, a level higher than the 0.54
mg/kg/day NOAEL from the Schroeder
et al. (1870) study above. The other
study, by Ward et al. (undated}, is an
epidemiology study of beryllium
workers which presents no dose
response information.

Consequently, after review of the
timely public comments and a
reassessment of the information on
cancer and other toxicity concerns, EPA
is placing beryllium in Category 11 for
ithe reasons stated above, and
promulgating an MCLG of 0,004 mg/L

¢. Cyanide. EPA followed a Category
11l approach and proposed an MCLG of
0.2 mg CN"/1 for cyanide in the July 25,
1890 proposal {35 FR 30379]. The Agency
has classified cyanide in Group D since
there are insuffictent human and animal
studies for an assessment of ils
carcinaogenicity. A DWEL of 0.76 mg
CN™/1 was derived using a NOAEL
value of 10.8 mg CN~/kg/dav from a
two-year dietary study in which rats
were ndministered diels containing
hydrogen cyanide [Howard and Hanzal,
1955]. In calculating the DWEL, an
uncertainty factor of 100 was applied (in
accordance with NAS/EPA guidelines
for a lifetime animal study). An
additional modifying factor of 5 was
used ta account for the possibility that
cyanide would be absorbed more
readily from drinking water than from
food. The 0.2 mg CN~/1 proposed MCLG
is a rounded value (from 0.15 mg CN™/1)

derived from the DWEL and assuming a
relative source contribution of 20% due
lo exposure from drinking water.

Public Comments: A total of eight
individuals or organizations provided
comments in response to the MCLG
proposal regarding cyanide. Six .
commenters raised the issue of cyanide
speciation. These commenters stated
that while the proposed MCLG is based
on "free cyanides,” the proposed
analytical methods imply that “total
cyanides” will be regulated. While “{res
cyanides” arereadily bicavailable and
extremely toxic, “total cyanides”
contain all cyanides. including those
low-toxicity, inert species that are
undissociable {to CN™) and not
absorbable (see the Analytical Methods
Section for additional information).

Two commenters questioned the
appropriateness of the NOAEL (10.8 mg
CN™/kg/day] that was selected for the
MCLG calculation. One commenter
suggested that the study by Howard and
Hanzal (1955)/is not preferable since no
effects were observed in rats at the
highest test dose level of 10.8 mg CN~/
ka/day, and studies should be designed
to show an effect at the highest dose
tested. Thus, this commeater claims that
no NOAEL was identified. The gther
commenter stated that the rat LD,
(reported range of 1—4 mg CN-/kg) is
lower than the NOAEL{10.8 mg CN~/kg/
day]} used in the MCLG calculation. The
commenter questioned whether the
proposed MOLG will pose 2n acute
hazard if a large amount of water was
ingested at one time. Alse, twa
commenters questioned the necessity of
using a modifying factor of 5 in the
derivation of the MCLG since the actual
bioavailability of cyanide was not
measured upon oral exposure through
diet or drinking water.

EPA Response: In response lo the
comments concerning cyanide
speciation, EPA is promulgating today
an MCLG and MCL for cyanide that
apply only to free cyanide. The Agency
agrees with the commenters that only
free cyanides should be regulated
because thess are the species of health
concern due 1o their bicavailability and
toxicity. The analytical methods issue is
fully addressed in the Analytical
Methods section of this rule. In
summary, EPA is specifying the use of
the “cyanide amendable to chlorination”
test for determining the “free cyanide”
congentrations, while the “total
cyanide” analytical technique is being
allowed to screen samples. If the “tolal
cyanide” results are greater than the
MCL, then the analysis for free cyanide
would be required to determine whether
there is an exceedance of the MCL.

EPA considers the NOAEL selected to
be appropriate and to be protective
against adverse health effects pvera
lifetime of exposure. The selection of a
NOAEL of 10.8 mg CN~/kg/day is based
on sensitive endpoint of toxicity and is
consisient with a study that found a
NOAEL of 30 mg/kg CN~ per day for
weight loss. thyroid effects, and myelin
degeneration in rats reported in s 11.5-
month dietary study using KCN
[Philbrick et al., 1978]. The commentur
noted that the reported low LD, in rats,
was lower than the selected NOAFL.
However, the rat lethal dose of cyanide
was #n asute effect obtained by
administering cyanide in bolus form by
gavage. The NOAEL chosen is from a
two-year chronic dietary study. Studies
have shown that rats {and humans) can
tolerate higher doses of cyanide {80 mg
CN~/kg/day) when mixed in the diet
[Kreutler et al., 1978] than when
administered in bolus form by gavage in
equeous solution (LDw,=4 mg CN™/ke/
day] [Ferguson, 1862]. Rats alse
lolerated a higher oral dose of cyanide
(12 mg CN~[kg/day for 21 days that was
administered in drinking water; Palmer
and Olson, 1978). The intermittent
ingestion of low doses over a day would
allow for sufficient detoxification.

Using the NOAEL chosen, an
uncertainty factor of 500 was used in the
calculation of the DWEL. This includes
an uncertainty factor of 100 (for use of &
NOAEL derived from a Chronic Study)
and a 5-fold modifying faclor to aceount
for the fact that the NOAEL is from 4
dietary study.

The fatal oral dose of cyanide in
humans reporied by several
investigators ranged from 0.5 (o 3.5 mg/
kg CMN™. The LD?*? values and LOAFELs
for various acute (114 days} and

 subacute (20 days] effects in tesled

animals were reported in the same range
as the human lethal levels or higher
[USEPA, 1938b, finalized as USEPA,
1992h]. Assuming an average human
bady weighl of 70 kg, the approximate
fatal duse of CN™ would be no less than
35 myg (0.5 mz/kg < 70 kg}. At the final
MCL of 0.2 mg/i promulgated today, a
person would need o ingest 175 liters of
waler {35 mg~+0.2 mg/l) in one short
time interval to obtain an acutely taxis
dose, an wnrealistic volume 1o consume,
Therefore, EPA believes the derived
MCLG is protective of both acute and
chronic toxic effects of cyanide in
drinking water.

After review of the comments, the
Agency believes that the proposed
MCLG is supported by the available
health data and is promulgating todajy
an MCLG of 0.2 mg/! for free cyanide.
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d. Nickel. On July 25, 1095, EPA
proposed an MCLG of 0.1 mg/1 for nickel
55 F'R 30381]. The MCLG was based on
ihe Ambrose et al. 1978 study whare rats

wers fed nickel sulfate hexahydrate in
their diei for 2 years. Effects noted in the
animals included decreased body

reizhl in male and female rats, as well
ed relative heart weight and
reaszd relative liver weight in female
.. Other studies reported decrensed
bosly weight gains and crgan weight
effzcts. A NOAFEL of 5 mg Nifkg body
weight was ideniified in the Ambrose
study. This NOAEL is supported by a
short term gavage study [American
Biogenics, 1885].

Nickel refinery dust and nickel
subsulfide are clazsified in Group A:
Human carcinogen based on human
epideminlogic data from ocecupational
exposure via inhalation. Nickel was not
demonstraied to be carcinogenic by the
oral route of exposure in several animal
studies. The soluble nickel salts that
may be found in drinking water have not
been classified as to their carcinogenic
potential. Nickel is considered to be an
essential trace element for some animal
species, although it has not been shown
to ba essential for humans. It is found as
& normal constituent in the human diet,
with average intakes of 100 to 500 pg/
day. EPA proposed an MCLG for nickel
following a Category III approach
considering the lack of evidence of
carcinogenicity by ingestion.

Public Comments: Comments are
requested on the MCLG for nickel and
the carcinogenicity potential for nickel
int drinking water. Fourteen comments
were received. Comments were received
on the derivation of the MCLG which
discussed the choize of study and toxic
endpoint as the basis for the MCLG, use
of uncertainty factors, assumed volume
of water consumed daily, exposure from
water and carcinogenic potential for
ingested nickel.

One commenter stated that the dose
of 5 mg/kg/day should be considered a
no-observed-effect level (NOEL) instead
of a no-observed-adverse-effect level
{NOAEL) since no effects, adverse or
otherwise, were noted. They also noted
that the next highest dose (50 mg/kg/d}
could arguably be called a NOAEL
instead of a LOAEL since the effect of
decreased body weight could be the
result of decreased food consumption
possibly due to tasie aversion.

A few comments were received on the
use of a 3-fold modifying facior in the
R0 calculation. These commenters said
that BPA should not use the additional
facter of 3 to account for deficiencies in
the data base for repreductive effects
because the facior of 100 is already
conservalive and the available

reproductive data demonstrated a
NOAE] parabla io the Ambrose
study, I was sugeesied that BEPA defer
establishing an MCLG for nickel until all
reviews of reproductive studies are
completed, which would eliminate the
nead for 2 modifving faclor of 3.

Comments were received which
discussed consideration of reproduciive
or dosmatilis studies relaled to nickel in
drinking wgier as the basis for the
MCLG. These studies supgest thal
reproductive or dermatologics)
endpoints may be mors sensitive than
the Ambrose fesding study. The
commenters agreed with EPA’s position
that the reproductive and dermaiiiis
studies were nol appropriate (o serve as
ithe sole bagis for the RID due (o
problems with the study design. Ths
commenters stated further that EPA has
been more than conservative in using
the NOAEL from the Ambrose feeding
study, that there may be a potential for
differential abzorption from food versus
water, and that the reproductive and
dermatological studies in fact support
the current RID estimated from the
Ambroze {zeding study. Another
commenter indicated that ingested
nickel exerts its toxicity through
irritation to the gastrointestinal tract
and not inherent toxicity due to low
intestinal absorption.

One commenter indicated that the
DWEL shotld not be adjusted by a
relative source contribution from water
in that the DWEL ig already
conservatiye and that actual exposure
data should be used. Because actual
data show less exposure than EPA's
default relative source contribution, the
MCLG should be 5 to 6 times higher than
it is. They further stated that the volume
of 2 liters af water per day was an
overeslimate and that a value of 1.4
liters/day taken from the
recommendations of the EPA Exposure
Assessmer;u Group should be used.

Several commenters supported EPA’s
position not to treat nickel as a
carcinogen in drinking water.

EPA Response: EPA maintains that
the 5 mg/kg/day dose level in the
Ambrose feeding study is approprizately
considered a NOAEL and ihat the higher
dose of 50 mg/ka/day is a LOAEL. In
females given the dose of 50 mg/ka/day,
decreased body weight, increased
relative heart weight and decreased
relative liver weight wera all
statistically significant. Tharelore, based
on scientific judgmeant and statistical

- significance (congurred in by SAB), 50

mg/kg/day is considered the LOAEL,
All of the above effects were also

ohserved at the lower dose level of §
g/ kg/day but were not statistically

significant. Thus, the 5 mg/ka/day level
is a NOAEL.

EPA agrees thei nickel may be
irritating to the gasiroiniestinal tract;
however, there is evidence to indicate
systemic effecis following chronic low
dosz exposure. Therefore, EPA
diszgrees that nickel lacks inherent
toxicity.

EPA disagraes that the modifying
facior of 3 is nol justified. While the
existing reproductive studies are not
adequals for uge as the sole basis for the
RID and DWEL, they do indicate a
potential reproductive hazard thal may
vesull from oral exposure to nickel A
modifying factor of 3 accounts for the
uncertainties for the equivocal nature of
the dose-response dala from the existing
reproductive studies.

EPA agrees with the comments that
the dermatoelegical studies should not be
the basis for the NOAEL in that oral
nickel challenge studies ideally should
be conducted in a double blind manner.
The commentators and EPA agree,
however, that the dermatological and
reproductive studies support the RfD
and DWEL in a weight-of-evidence
approach.

The Agency disagrees with the
commenter who stated that the DWEL
should not be adjusted by a relative
source contribution but that actual
exposure data showing lower exposure
should be used. EPA agrees that
available data indicate that drinking
water contributes less than 20 percent of
the daily intake, but EPA uses 20
percent as a minimum percentage in
these cases (see “Relative Source
Centribution” section above).

In response to the commenter's
suggestion to use 1.4 liters/day as the
assumed waler consumption instead of 2
liters/day, EPA continues to believe that
the use of 2 liters/day is appropriate in
setting the MCLGs, as recommended by
NAS (1977). The Agency has
consistently used 2 liters/day as an
assumed consumption in past drinking
waler regulations. The NAS estimate
wag based on a survey of nine different
literature sources which gave an overall
average per capita water (liquid)
consumption per day of 1.63 liters. It
also concluded that the volume of 2
litera/day represenled the intake of the
majority of water consumers, In order te
be conservative and allow for an
edegueate margin of safety, EPA uses the
2 1/day value. Further, the use of 1.4 1f
day in the EPA Exposure Assessment
Croup handbook is not inconsistent with
EPA's approach of using 2 1/day in this
and other drinking water rules. The 1.4 |
value iz an overall average of a number
of studies, some of which did not
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necessarily consider indirect water
consumption (such as use in cooking),
Therefore, to best account for all
exposures related to the occurrence of
contaminants in drinking water, EPA
believes use of 2 liters daily water
intake is conservative and appropriate.
The Exposure Assessment Group
Handbook also notes that 2 liters intake
is a reasonable worst case estimate.

With respect to a factor to account for
potential differences in absorption of
nickel from food and water, EPA
acknowledges that data are available
which suggest a polential for differential
absorption. However, these differences
are not clearly reflected in the daose-
response relationships from the toxicity
studies. In particular, the gavage study
{American Biogenics, 1986] exposed rats
to nickel chloride dissolved in water.
This study identified the same NOAEL
{5 mg Ni/kg/day) as the dietary study
[Ambrose et al., 1976] which serves as
the basis for the RfD. Thus, application
of a modifying factor to account for
differential absorption is not considered
to be justified by the existing data.

After review of the public comments,
EPA is promulgating the MCLG for
nickel &t 0.1 mg/l, as proposed.

e. Sulfate. In the July 25, 1850 notice,
EPA proposed two alternative MCLGs of
400 and 500 mg/! for sulfate. People who
continually ingest high levels of sulfate
in their drinking water generally
acclimate to the sulfate and are resistant
to its laxative properties. Even though
promulgation of the MCLG is being
deferred, for reasons discussed in
Section IILB.5 of this notice, a
discussion of comments received and
EPA’s response follows below,

. Public Comments: There were 15
separate comments concerning sulfate.
Several commenters believed that EPA
should not regulate sulfate due to a lack
of adequate health data, lack of chronic
effects and because of acclimatization
(refractoriness to the laxative effects) to
sulfate. Eleven commenters stated that
the sulfate regulation should be higher
than 500 mg/1 (between 600 and 1,000
mg/1). Six commenters stated that 500
mg/l was protective, while three others
believed that the 400 mg/l option would
be better. One commenter stated that
the usual approach for deriving the
MCLG—an RID and DWEL
calculation—should be used for sulfate.
Another commenter cited a 1989 letter
dated July 17, 1989 from the Metals
Subcommittee of the Science Advisory
Board's Environmental Health
Committee to the Administrator stating
that the Subcommittee could not support
the setting of an acute DWEL. Other
commenters urged no regulation of
sulfate, stating the t: a secondary MCL is

sufficient for sulfate, infants as well as
adults acclimate to sulfate, sulfate is
present in food, and the WHO
guidelines are based on taste and not on
health effects.

EPA Respoase: As noted above, EPA
is deferring action on the sulfate MCLG
and MCL. Some commenters noted that
nio chronic health effects have been
associzted with long-term exposure to

high levels of sulfate. However, sulfate

can have acute adverse effects on non-
acclimated persons. The critical health
effect that resplts from exposure to
sulfate in drinking water is diarthea.
Diarrhea has been reported at a level as
low as 630 mg/l. The population most
likely to experience this effect consists
of travelers and infants not accustomed
to high sulfate levels. Thig laxative
effect eases and disappears (i.e., the
person acclimatizes to the effects of
sulfate) with continued exposure to high
levels of sulfate in water. Little or no
information is available on how quickly
people, particularly infants, acclimate to
the effects of sulfate.

Due to the dcute nature of the critical
effect, an RfD) and chronic DWEL were
not determined. Available data indicate
that infants may be the most sensitive
subpopulation since they may be at risk
of becoming dehydrated (which may be
serious if not properly treated) as a
result of prolonged diarrhea [Chien et
al., 1968].

The Metals Subcommittee of the
Science Advisory Board's
Environmental Health Committee
recommended additional study before
regulation but noted that, if regulated,
an MCLG of 400 mg/I [Loehr, 1989] was
more appropriate than the 200 mg/}
recommended at the time by the
Agency. The basis for the SAB
recommendation was that (1) the mode
of action of sulfate is fairly well known,
and (2) some human data are available
which indicate that ill effects occur only
at concentrations above 600 mg/l.

At the time EPA proposes a decision
on sulfate, it will present a discussion of
its science assessment, including any
new information which may become
available.

£. Thallium. EPA proposed an MCLG
of 0.0005 mg/1 for thallium in the July
1990 proposel |55 FR 30383]. The MCLG
was derived 11sing a NOAEL of 0.2 mg
thallium/kg/day from a 13-week dietary
study in rats [Stoltz et al., 1986]. Based
on this NOAHL, a DWEL of 0.0023 mg/1
was calculated. An uncertainty factor of
1,000 was applied (in accordance with
NAS/EPA guidelines for a subchronic
study). An additional uncertainty factor
of 3 was used to account for the lack of
adequate reproductive data. EPA has
classified thallium in Group D since

there is inadequate evidence of
carcinogenicity. No new data that would
change the conclusions presented in the
July 1980 notice have become availahle
since its publication.

Public Commenis: In response to the
July 1990 nolice, three individuals or
organizations commented on the
proposed MCLG for thallium. The mosi
significant area of comment was the
claim that the uncertainty factor of 3.000
used to establish the MCLG fordhallium
is overly conservative given the nature
of the health effects data involved. and
that an uncertainty factor of 1,000
should be sufficient. The commenter did
not believe that an extra uncertainty
factor of 3 was warranted for protection
from polential reproductive effects.

EPA Response: EPA disagrees thal the
uncertainty factor of 3,000 is overly
conservative. The only data available
are from subchronic exposure of
rodents, A factor of 1,000 is generally
used with a NOAEL derived from an
animal study of less-than-lifetime _
duration (the 1986 Stoltz et al. study was
13 weeks in length). The additional
uncertainty factor of 3 was applied in
the risk assessment to compensate for
the lack of adequate reproductive data.
In light of the results from Formigli et al.
(1986) in which thallium induced
testicular toxicity in rats al 0.74 mg
thallium/kg/day administered in the
drinking water for 8 weeks, EPA
believes it is appropriate to use an

-additional uncertainty factor of 3 since

the possibility that this effect may occur
at doses at or below the selected
NOAEL of 0.2 mg thallium/kg/day
cannot be ruled out. Detailed
descriptions of thallium toxicity at
different dose levels and in different
animal species are documented in the
thallium Health Criteria Document
prepared in support of this regulation
[USEPA, 1990g, finalized in USEPA,
1992¢]. Accordingly, based on the
available information, the Agency is
promulgating today an MCLG of 0.0005
mg/1 for thallium.

4. Organic MCLGs

a. Benzofa)Pyrene and other PAHs. In
the July 1990 notice, EPA discussed the
available information on the health
effects, occurrence and human exposure
for 15 Polynuclear Aromatic
Hydrocarbons (PAHs) [55 FR 30396]. Of
the 15 PAlfs, seven were presented in
greater detail because of their
carcinogenic potential (all classified as
Group B2, prebable human carcinogen),
and were proposed for regulatory
consideration. These included:
Benz|alanthracene {BaA),
benzo{a]pyrene (BaPj,
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benzo|b]fluoranthene (BbF).
benzolk]flucranthene (BkF), chrysene
(CHY), dibenz|a,h]anthracene (DBA),
and indeno[1,2,3-¢,d]pyrene (IPy). In the
proposal, EPA presented alternative
approaches for controlling exposures: (1)
Setting MCLG of zero for BaP alons,
based on its carcinogenic potential, and
{2} setting an MCLG of zero for each of
the seven carcinogenic PAHs, Only for
BaP are sufficient data available to
make a quantitative estimate of cancer
potency. In a study wherein mice were
fed BaP in the diet, treatmenl-related
gastric tumors developed, another
dietary study in rats produced similar
results. Data from these studies form the
basis for the quantitative estimate of
vancer potency [Neal and Rigdon, 1967].
BaP is mutagenic in viiro mutagenicity
tegls, and has been found to produce
reproductive effects in animals. 8kin
painting studies in animals indicale thal
the effectiveness of inducing skin cancer
of the other six PAHs are egual to or
less than that of BaP (see studies cited
in Criteria Document [USEPA, 1988c,
finalized as USEPA, 1891{]). The Federai
Register notice solicited public
comments on: The Agency's two
alternative options; regulation of other
PAHs; end alternative approaches for
evaluating the carcinogenic potency for
BaP. The major comments are discussed
helow.

FPublic Comments: There were 17
comments submitted to the Agency
concerning health-based issues on the -
proposal to regulate PAHs, Eight of the
comments stated that the Agency should
limit the regulation to BaP only. Three of
the comments suggested regulating all
seven of the Group B2 PAHs using a
comparative potency approach, with
comparison to BaP. One comment
indivated that individual MCLGs should
be established alter the comparative
potencies are validated. The validation
method was not specified. There were
several comments which suggested that
the Agency should not regulate PAHSs.
The basis claimed for this
recommendation was either that data to
tletermine health effects were not
sufficient, or that exposure to PAHs in
drinking water was negligible when
cumpared to other sources. There also
were comments that did not agree with
the Agency’s approach of selecting
Category [ and setting a zero MCLG for
contaminants that show evidence of
carcinogenicity via ingestion. Some
commenters described the Agency's
- approach as being overly conservative;
overestimating risk; and not accounting
for a threshold of carcinogenicity.
Specific supgestions were: {1] To set
MCLGs/MCLs at a de minimus leve!

{e.g.. 1079} or at background levels: (2)
use a biologically based (e.g., two-stage
or fitted multistage) model to estimate
cancer risk, instead of the linearized -
multistage model; and {3} use body
weight scaling, instead of surface area,
to extrapolate anima! data to human
exposures for estimating cancer risk.

EPA Response: EPA has decidad 10
estzblish an MCLG (and MCL] for BaP
only. There are extensive and sufficient
data to support regulating BaP. It has
besn shown te be carcinogenic in
animals by many routes. including by
ingastion, and has been classified by the
Agency as/a Group B2, probable human
carcinogen. Even though less than ane
percant of PAH exposure may come
from drinking water, PAlls have been
found in sgme drinking water sources.

The Group B2 classifications and
frequency of association of the other six
PAHs with BaP as a mixture in drinking
water suggest that it may be appropriate
to regulate these others also. The
Peﬂricy is considering regulating Ba A,
BbF, BKF, CHY, DBA, and IPy using a
comparalive cancer potency dpproarh
the individual potencies would be
compared to that of BaP. Such regulation
may be proposed at a future date when
EPA has established a policy for how
such a comparative approach would be
conducted, or when other appropriate
data become available for any or ail of
tha six PAHSs.

The EPA approach to estimating
cancer risk for drinking water

_ contaminanls (i.e., weight-ol-evidence

determination dnd non-threshold low-
dose extrapolation) is considered to be
the most prudent approach that is
protective of human health. The Agency
considers and evaluates alternative
meathods for assessing human health
risks to chemicals. Risk estimates using
a variely of models (including two-stage.
linearized multistage, and Weibull
methods) have been applied to the BapP
data. In the interest of using more of the
available data, the slope factor of 5.76
{mg/kg/day)™? was derived. This slope
factor is the geometric mean of all the
models used. While data on the
potential mechanism of action of an
agent are considerad in the weight-of-
evidence judgment, evidence of a
aongenoloxic mechanism, while
pertinent, would not always exclude
classification of a chemical as a
probable human carcinogen. The
appropriate scaling factors for
interspecies extrapolation are being
reviewed currently by the EPA and
other Federal agencies, However, the
Agency will continue to use surface area
scaling 10 estimate cancer risks until
there is sufficient evidence 1o support a

change and until another approach is
fully approved and adopted.
Based on the above discussion, which

_considers the toxicity, carcinogenicity,

occurrence, and exposure of BaP, BaA,
BLF, BKF, CHY, DBA. and Py, EPA has
concluded that only BaP should be
regulated at this time. In most cases, the
Agency places Group B2 contaminants
into EPA Category [ when there is sirong
cvidence of carcinogenicity via
ingestion. EPA’s policy is to set MCLGs
for Category | chemicals at zero. Based
on the weight-of-evidence for
carcinogenicity, the Agency places Bal'
in Calegory I and is promulgating today
an MCLG of zero [or this conlaminant.

b. Dalgpon. In the July, 1990 proposal
|55 FR 30385), EPA proposed an MCLG
of 0.2 mg/l for dalapon based on a two-
year feeding study in rats [Paynter et al.,
1860]. A NOAEL of 8 mg/kg/day was
identified from this stud_‘/ From the
NOAEL, a DWEL of 0.93 mg/l was
derived. An ancertainty factor of 100
was applied to the NOAEL follewing
MNAS/EPA guidelines for a lifetime
study. An additional uncertainty factor
of 3 was used to account for possible
inadeguacy of the available animnl
data, '

Public Comments: Three comments
were received on the health effects of
dalapon that were editerial in nature.
There was no major disugreement
between any of the commenters and
EPA. One cornmenter misread the
uncertainty factor of 300 as 800. The
second cammenter agreed on the value
but suggested the use of the term
“uncertainty factor” be used
consistently lo account for inadeguacy
of toxicological data instead of the term
“modilying lactor.” The third commenter
nesded clarification on the title of a
reférence.

EPA Response: EPA agrees with the
commenter that suggested that 3" is an
uncertainty factor (which is synonymous
with “modifying factor”) tu account for
the inadeguacy of the data base.
Pecause none of the comments affect the
proposed MCLG, based on the available
information, the Agency is promulgating
today an MCLG of 0.2 mg/! for dalapon,

c. Dickioromethane (Methylene
chloride). In the July 1990 notice [55 FR
30986, EPA proposed an MCLG of zero
for dichloromethane. This MCLG was
based on the classification of this
contaminant as a Group B2 carcinogen.
EPA requested comments on whether
the available carcinogenicity data by
ingestion are adequate to classify
dichloromethane in Group B2, and on
the proposed MCLG.

Public Comments: Eleven commenls
were received in response to the
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proposed regulation of dichloromethane.
The majority of the commenters
questioned the classification of
dichloromethane in Group B2—probable
human carcinogen. One commenter
suggested that EPA should not regulate
dichloromethane as a known human
carcinogen since no human data are
available. Several commenters argued
for the classification in Group C while
others favored a classification in Group
D. These commenters stated that there
are limited or inadeguate data to
classify dichloromethane as a Group B2
carcinogen. One commenter agreed with
the EPA cancer classification in Group
B2 for dichloromethane.

EPA Response: EPA disagrees with
the comment that the Agency is
regulating dichloromethane (DCM] as a
known human carcinogen (i.e., Group A
carcinogen). The Agency has classified
dichloromethane in the cancer
classification of Group B2, prabable
human carcinogen. EPA has placed
dichloromethane in Category I lo set the
MCLG because there is sufficient
evidence of carcinogenicity in animals
from drinking water exposure.

EPA disagrees with the commenters
supporting classification of
dichloromethane in Group C {possible
human carcinogen) or Group D
(inadequate evidence for classification).
EPA believes thal there is sufficient
evidence that dichloromathane induces
tumors in animals. In drinking waler
studies [Serota et al., 1986a,b}, a
statistically significant increase in the
incidence of combined hepatocellular
carcinoma and neoplastic nodueles when
compared with matched controls was

,observed (female rats). Male mice had
an increased incidence of combined
neoplastic modules and hepatocetlular
carcinoma. In an inhalation experiment
{IRIS, 1991a], statistically increased
incidences of mammary adenomas and
fibroadenomas were observed in male
end female rats. Mice also showed
increased incidence of hepatocellular
adenomas and carcinomas. These data
support the classification of
dichloremethane in Group B2 and

170 mg/kg/day _

provide specific evidence for ingestion
exposure hazard.

Consequently, based on the
information available 1o the Agency and
the public comments received, EPA has
concluded that dichloromethane should
be placed in Category I, and that an
MCLG of z=ro, as proposed. is
appropriate.

d. Di{2-ethylhexyl] adipate. In the July
1980 proposal [55 FR 30384], EPA
proposed an MCLG of 0.5 mg/1 for dif2-
ethylhexyl) adipate (DEHA). This MCLG
was derived from an NTP 2-year dietary
study in rats and mice which resulted in
a NOAEL of 700 mg/kg/day [NTP,
1982a]. An uncertainty facior of 160, and
an extra uncertainty factor of 10 for lack
of adequate reproductive effects data,
were applied to the NOAEL o derive a
DWEL of 25 mg/l. The MCLG of 0.5 mg/l
was calculated for DEHA from this
DWEL, by applying en additional safeiy
factor of 10 in eccordance with QW
policy for Grgup C ecarcinogens, and by
assuming a 20 percent contribution from
drinking water to total exposure.

Based on new health information [see
discussion below), EPA has recalculated
the proposed MCLG for DEHA. A full
discussion on|the bssis for the revised
MCLG for DEHA was given in the
November 19, 1991 Notice of
Availability [56 FR 60953}

Public Comments: Two commenters
responded to the July 1990 proposal.
Both commenters questioned the use of
an extra uncertainty factor of 10 in the
calculation of the DWEL to account for
the lack of data on reproductive effects.
One commenter claimed that the extra
uncertainty factor of 10 should not he
used becavse there are the 19838 ICI
teratology and reproductive studies

available for this chemical [ICI, 1988a.b).

One commenter on the NOA asserted
that the 3-fold additional uncertainty
factor should not be justified in part by
the chaservation of dilated ureters in
fetuses in the ICI study {ICI, 19884,
because the noted effect was not
slatistically significant. If these data
were used to justify use of an
uncertainty factor, 8 valus less than 3

REfD =

3 x 100

0.6

malka/day x 76 kg

DWEL

2 1/day

0.56 mg/kg/day
{rounded to 0.6 mg/kg/day)

should be used. according to the
commenter.

EPA Response: As discussed in the
November 29, 1991 Notice of
Availability. EPA has reviewed the 1983
ICl teratology and reproductive studies
and considers them adequate, and
suitable to serve as the basis for the
MCLG for DEHA.

In the teratogenicity study, Wistar-
derived pregnant rats (24/group) were
fed diets containing DEHA to 0, 300,
1.800 or 12,000 ppm corresponding to
dosages of 0. 28, 170 or 1,080 mg/kg/day
on geslational days 1-22 [ICI, 1988z]. At
the high dose, slight reductions in
maternal body weight gain and food
consumption were observed, and
reduced ossification and kinked or
dilated vreters were found in the
fetuses. Slightly dilaled ureters were
also seen in a few [etuses al 170 mg/kg/
day but the incidence did not reach
slatislical significance. The LOAEL and
the NOAEL for this study were 1,080
mg/kg/day, and 170 mgfkg/day,
respectively.

In a companion one-generation
reproductive study [IC], 1988hb], groups
of Wistar-derived rals (15 males/dose;
30 females/dose) were administered
DEHA in their diets at the same levels
(0, 28, 170 or 1,080 mg/kg/day). After 10
weeks on the diet, the animals were
mated lo produce one generation of
offspring thal was reared to day 36 post
partum. Test diets were fed
continuously throughout the study
{abproximately 18-19 weeks of
exposure). No effects were seen on male
or female fertility. However, al the
highest dosage level, there was a
reduction in the body weight gain of the
dams during gestation; an increase in
liver weight in both male and female
parents; and reductions in offspring
weight gain, total lier weight and litter
size. The NOAEL for this study was also
170 mgfkg/day.

Baszd on the NOAEL of 170 mg/ka/ -
day, an RID of 0.8 mg/kg/day and a
DWEL of 20 mg/l is calculated for a 70-
kg adult consuming 2 liters of water per
day using an overall uncertainty laclor
of 30,

= 21 mg/ i
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where:

70 kg is the assumed body weight of an

adult person

180 is the uncertainty factor following EPA

guidelines for a NOAEL obtained in a
study vsing laboratory animals

4 is the additional uncertainty factor used

because of data base deficiencies
including lack of a multi-generation
reproductive study.

In the November 29, 1991 Federal
Kegister Notice, EPA presented this
recalculated DWEL and the proposed
MCLG for DEHA based on the DWEL of
21 mg/1, an additional safety factor of
10 ia accordance with EPA policy for
Category Il contaminants, and an
assumed drinking water contribution of
20% 1o total exposure.

MCLE = ZLI%QLX X 0.2 = 0.4 mg/1

EPA agrees that because the effect on [etal
ureters in the ICI study [ICL, 1988a] was not
statistically significant, this effect should not
be used in justifying the additional 3-fold
uncertainty factor. However, EPA believes
the dala gap cited {lack of a multi-generation
study) does warrant use of the additional 3-
fold uncertainty factor.

Therefore, based on the new toxicity
data, EPA is placing DEHA in Category
i [Group C) and promulgating an MCLG
of 0.4 mg/1 in today's notice. This MCLG
of 0.4 mg/1 corresponds to a theoretical
cancer risk level of 1.3 x 105,

e. Dif2-ethylhexyllphihalale. In the
july 1990 netice [55 FR 30393], EPA
discussed the available information en
the health effects, ocourrence and
human exposure for four phthalates:
di{2-ethylhexyl)phthalate (DEHP), butyl
benzyl phthalate (BBP), dibutyl
phthalate (DBP) and diethylphthalate
(DEP). In that notice, EPA proposed to
‘set an MCLG of zero for BEHP based on
its classification as a Group B2
carcinogen. The Agency based on the
cancer classification on a weight-of-
evidence approach for sufficient
evidence of carcinogenicity in animals.
DBEHP caused hepatocellular adenomas
and carcinomas in both sexes of rats
and mice fed DEHP in the diet. The
Agency discussed three regulatory
options which included: regulating only
DEHP based on its carcinogenicity;
regulating DEHP and BBP, the latter
based on a systemic toxic endpoint; and
regulating all four phthalates separately,
based on systemic endpoints for all
except DEHP. Based on toxicity,
occurrence, and exposure
consideraticns, the Agency proposed
that only DEHP should be regulated. The
available occurrence data indicate that
DEHP has been found most often in

drinking water while the three other
phthalates have rarely been found, and
the reported levels of the others are
below levels of health concern. Also,
drinking water is a minor route of
exposure to phihalates in general,
further adding to the likelihood of low
risk. The Federal Register notice
solicited public comments on the
Agency's preposal to regulate only
DEHP and also on the other options. The
major commentis are discussed below.

Public Comments: There were five
comments submitted to the Agency
concerning health-based issues on the
proposal to regulate DEHP and other
uptions. There were no comments
addressing the third option. i.e.,
regulating all four phthalates separately.
One commenter agreed with the EPA
proposal to regulate DEHP only.
Another commenter suggested that the
BCLG for DEHP should be based on the
DWEL rather than on its carcinogenicity
because the evidence for carcinogenicity
is insufficient. In support of this
position, the commenter stated that: {1}
DEHF's classification as a Group B2
carcinogen has been considered but
never finalized by the Agency: (2) based
on scientific uncertainty (e.g., with
mechanism of action, structure activity
relationships, potency, genotoxicily,
species differences, etc.) a B2
classification is inappropriate; and, (3)
the European community has concluded
that DEHP is not a human carcinogen.

The other three comments were about
BEBP. The comments on BEBP were: {1)
That the MCL should be set enly for
DEHP until sufficient data exisis to set
MCLs for BBP and other phthalates; (2}
that the classification of BBP in Group C
[possible human carcinogen) is not
sufficient to warrant its regulation; and
(3) that the NOAEL to calculate the
DWEL and MCL is quantitatively
incorrect and should be increased by a
factor of 3 because no dose/response
relationship was found.

EPA Response: EPA does not agree
with the position that there is a lack of
evidence for classifying DEHP as a
probable human carcinogen. According
to the Agency's Guidelines for
Carcinogen Risk Assessment [USEPA,
1986], the pverall weight-of-evidence
provides sufficient evidence in animals
to classify DEHP as a Group B2
{probable human) carcinogen. EPA’s
CRAVE verified the Group B2
classification for DEHP on November 7,
1987. The classification was based upon
the NTP study [NTP, 1982b], which

- resulted in a statistically significant

increased incidence of hepatocellular
carcinomas and adenomas in female
rats and both sexes of mice.
Additionally, there was a statistically

significant increase in the combined
incidence of neoplastic nodules and
hepatocelivlar carcinomas in high dose
male rats. The 13 factors presented in
the comment,. to suppert the view that
DEHP does not have an appreciable
cancer risk, do not conclusively support
an absence of cancer risk to humans
[see comment response document for
detailed discussion). The EPA approach,
i.e., weight-of-evidence consideration
and non-threshold low-dose
extrapolation, is considered protective
of human health and EPA has concluded
that the weight of evidence for DEHP
warrants classification in Group B2,
according to the EPA Guidelines for
Carcinogen Risk Assessment. In most
cases, the Agency places Group B2
contaminants intp EPA Category I and
sets MCLGs at zero when there is sirong
evidence of carcinogenicity from
drinking water. EPA's policy is io set
MCLGs for Category [ chemicals at zero.
The fact that the European communities
have concluded that DEHP is not &
human carcinogen is noted, but it does
not necassitate that EPA adopt such a
position, especially in the contex! of
setting drinking water regulations
according to the strict standard in the
SDWA ("no known or anticipated”
human health effects with an “adequate
margin of safely”). After reviewing the
public comments, EPA has concluded
that an MCLG of zero, as proposed.
based on the available evidence of
carcinogenicity in animals, is
appropriate for DEHP,

With regard to the comments on BBP,
EPA believes that to set an MCL for BBP
alone would incorrectly suggest (as
discussed above) that the available data
are not adequate to regulate DEHP as a
carcinogen. A DWEL for BBP was
determined based upon systemic toxic
effects to the liver, kidney, and testes.
When selecting a NOAEL, EPA does not
necessarily rely upon the conclusions
published with the study. The NOAEL
for BBP was based upon liver weight
change and the value selected wag
corroborated by evidence from other
studies. The rationale for selecting the
NOAEL can be reviewed in the health
criteria document for phthalates
[USEPA, 1991g]. An additional
uncertainty factor for limited cancer
evidence was incerporated 1o develop
the proposed MCLG for BBP; however.
the Agency is not finalizing the MCLG at
this time.

Considering the toxicity, occurrence,
and exposure of DEHP and BBP, EPA
has decided to regulate DEHP only
because it appears more likely to occur
in drinking water and is more toxic.
Based on the weight-of-evidence on
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carcinogenicity, the Agency is
promulgating today en MCLG of zera for
DEHP, as proposed.

f. Dinosel. In the July 1890 proposal
[55 FR 30367), EPA proposed an MCLG
of 0.807 mg/1 for dinoseb baged on a
two-vear study in rats [Hazleton, 1977).
A LOAEL of 1 mg/kg/day was identified
froin this study. An uncertainty factor of
1,000 (as per NAS/EPA puidelines for a
LOAEL) was used in the derivation of
the DWEL of 0.035 mg/l. This LOAEL of
1 mg/fkg/day was also supported by a
100-weak mouse study [Brown, 1581]
and a 3-generation reproductive study in
rals {Irvine, 1981]. The propossd MCLG
was based upon this DWEL end an
assumed drinking water contribution of
20 percent of the total intake. Dinosab
was placed in Category 1i (Croup D)
based on the lack of evidence of
carcinogeniciiy,

Public Commeants: One commen! was
received on the health effects of
dinoseb. The commenter agreed with
EPA that dinoseb should be placed in
Group U (inadequate evidence of
carcinogenicity). However, this
sommenter guestioned the rationale for
using 1,060 instead of 100 as the
uncertainty factor in the caloulation of
the DWEL.

EPA Rssponse: The Agency usad an
unceriainty faclor of 1,000 in the
calculation of the DWEL in accordanse
with the NAS/EPA guidelines for use of
a LOAEL, in the absence of a NOAFL,
from an animal study. Therefore, based
on the available toxicological data for
dinoseb, EPA is promulgating today an

MCLG of 0.067 mg/fi for dinoseb. as
prapasad.

g- Digaat EPA proposed an MCLG of
0.02 mg/1 for diquat in the July 1990
‘proposai [35 FR 30383] following a
Calegory IU approach, The MCLG of
4.02 mg/l was derived from a chronic
feeding study in rats [Colley et al.. 1985)
A NOAEL of 6.22 ma/kg/day was
identified from this study. A DWEL of
0.U8 mg/} was caleulated by spplying an
uncertainty facior of 160. The MCLG of
0.02 mg/l essumes a drinking waler
contribution of 20 percent of the total
intake. EPA has placed this contaminant
in Category 1il based on the lack of
information on its carcinogenicity. No
new data that would change the
conclusions presented in this noiize
have become available since its
publication.

Public Cominents: EPA received one
tomment on the propesed MCLG for
diguat. The commenter indicated that an
enline computer-search of the
Hazardous Substances Data Base
{HSDB) showed that diquat causes
nauses, vomiting, diarrhea, possible
liver and kidney damage, dyspnea, and

pulmonary edema. The commenter also
noled that diguat appears to affect
epithelial tissues primarily and may
atiack these of the kidney or lens of the
eve preferentially.

EPA Response: EPA agrees wilh the
commenter that digual causes the above
mentioned effects when used at high
doses in animal tests. These effects
were discussed in the Health Criteria
Document for diguat prepared in suppori
of ihe July 1980 proposal [USEPA, 1980¢;
finalized as USEPA, 1892g]. However,
the effects reporied in the Federal
Register notice are effects associated
with the eritigal endpoint of toxicity
used to esteblish the no-cbserved-
adverse-effect level (NOAEL) for diguat.
The effacts deseribed by the commenter
are acule effects noted only at much
higher dose ll_vals than the dose causing
the critical effects described in the
1otice. Therefore, based on the
availeble health information, the
Agency iz pr(}muigating today an MCLG
of 0.0z mg/l for diguat, as proposed.

h. Endathali: EPA proposed an MCLG
of 0.1 mg/] fot endothall in the July 1920
propasal [55 FR 30390]. The MCLG was
derived from |“ 24-month feeding study
in beagle dogg [Keller, 1965]. This study
identifies a NOAEL of 2 mg/ke/dav. A
DWEL of 0.7 I_ngfl was derived for the
70-kg aduli by applying an uncertainty
factor of 100 (in accordance with NAS/
EPA guidelines). The MCLG for
endothall was then calculated at 0.1 mg/
| by applying a 20 percent centribution
from drinking water. EPA has placed
this contaminant in Category i (Group
D) based on the lack of adequate data
on itg carcinogenic poteniial. No new
data that chapge the conclusions
presented in lhis notice have become
available singe its publication.

Fublic Comments: TPA received one
comment on the propased MCLG for
endothall. This commenter indicated
that there is 4 one-year dog study
[Greencugh el al., 1987] with a higher
NOAEL of & ma/kg/day that the
commenier believes would be more
guitable for the calculstion of the
reference dose than the 2 mg/kg/day
NOAEL from the two-year dog study by
Keller (1965) used by the Agency. He
further indizated that the effects noted
by the Agency in the Keller study
(increased organ weight and organ-to-
body weight ralios] are not, in his
opinion, “clearcut adverse effects”
because no effects on body weight gain
or food consumplion were seen at any
dose level. |

EPA Response: The Agency agrees
with this commenler that the additional
one-year dog study on endothall
[Greenough et al., 1987; MRID #407452~
02], which was not available at the time

the MOLG was proposed, should be
considered. The data from this study are
summarized balow. -

In a 12-month dielary study in dogs,
disodivm endothall was fed lo groups of
four male and four female beagle dogs at
levels of 0, 150, 450, or 1,350 ppm
{Greenough et al,, 1937]. After 6 weeks
of dosing, the dietary lavel at the highest
dose was reduced to 1,000 ppm because
of anurexia, decreased food
consumption and bady weight loss.
Compound intake in the low-, mid- and
high-dose groups was approximately 6.
18 and 35.8 mg/kg/day endothall
disodium. After the highest dose had
been reduced to 1,000 ppi, a partial
recovery of the weight loss was
observed. but the overall weight gain
remained lower than in controls. No
effects on weight gain were observed at
150 or 450 ppm. However, based on the
histologic changss in the liver and
reactive hyperplastic response in the
gastric mucosa, the LOAEL is 450 ppm
(14.4 mg/kg/day endothall ion), and
considering the marginal effects on the
stomach at the lowest level, the NOAEL
is probably slightly lower than 6 me/kg/
day endothall disodium (equivalent to
4.8 mg/kg/day endethali ion).

The Agency notes that the lowest
dose tested in the Greenough et al. dog
study of 4.8 me/ke/day endothall ion
(150 ppm) provides supportive evidence
that the noted low grade epithelial
irritation may contrit:ute to more
remarkahle effects when the animals are
exposed to endothall for a longer perind
of time as noled in the two-year dog
feeding study by Keller (1965). Although
no effects were observed on body
weight gains er on food consumpticen in
the two-year dog feeding study
[Greenough et al., 1987], the increased
weights and organ-lo-body weight rating
for the stomach and intestine in this
study were dose-dependent and must be
considered in the risk assessment of this
chemical, considering that it is an
irritant,

The dog appears to be more sensitive
to adverse effects from endothall than
the other animal species tested (az
discussed in the proposal). EPA has
concluded that the Keller (1865) study is
the most appropriate study based on the
effects noted above. Accordingly: the
Agency is promulgating today an MCLG
of 0.1 mg/1 for endothall, as proposed.

i. Glyphosate. EPA propased an
MCLG of 0.7 mg/1 for glyphosale in the
July 1990 proposal [55 FR 30392]. The
MCLG of 0.7 mg/1 was derived from a
three-generation rat study [Biodynamics,
1231al. This study showed a statistically
significant increase in kidney lesions.
The NOAEL was identified al 10 mg/kg/
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day. A DWEL of 3.5 mg/1 was derived
by applying an uncertainty factor of 100,
which is in accordance with NAS/EPA
guidelines, The MCLG of 6.7 mg/1 for
glyphosate was calculated by applying a
20 perceni contribution from drinking
waler. !

Several additional toxicity stodies on
glyphosate submitted to the Agzency
since publication of the july 1930 notize
have been evaluated. However, these
studies do not provide new information
that would changa the MCLG proposed
in that notice. The proposal noted that
EPA has clagsified glyphosatz as a
Category Il (Group IJ) chemical. In
today's notice, the Agency still places
glyphosate in Category HI {Graup D} for
esteblishing the MCLEG,

Public Commenis: In response to the
July 1850 notice, two individuals or
organizations commented on the MCLG
proposal for glyphosate. Ons commenter
noted that over-exposure io glyphosate
may result in mucous membrane
irritation, abdominal pain, vomiting,
hypertension, cliguria, and anuria. The
other commenter claimed that the July
19920 notice did not documeant
adequately the results of some of the
toxicological studies with glyphosate
and did not include the most recent data
on this chemical, such as a new two-
generation rat reproduction study
[Reyna, 1820], which concerned much
higher doses than the 1881 three-
generation rat study by Biodynamics
that was used in establishing the
proposed MCLG. This commenter also
claimed that the oral LDs; in mice is 10
glkg and that information on the
toxicokinetics of glyphosate is not *very
limited" as stated in the July 1990 notice.
The commenter requested that the
discussion of the chronic rat study of
1981b by Biodynamics be revised as
follows;

Because of the absence of & doss-
dependent effect, the lack of preneoplastia
changes, the wide variability in the
spontaneous incidence of this temor, the
similarity in incidence belwean the high dose
group and historical controls, the lack of any
evidence of genotoxicity, it was concluded
that the obzerved incidencs did not
demonstrate an oncogenic response
{emphasis added).

and that the statement on the threa
peneration rat study of 19814 by
Biodynamics also be corrected to

In the three-gensration rot reproduction
study and addendum, the most significant
finding was focal, unilateral, renal tubular
dilation in the kidneys of male pups for the
Fap genaration of high-dose dams (30 ma/kg/
elay). The NOEL for this elfect was 10 mg/kg/
day. No effects on fertility or reproductive
paramelers were notad" (emphasis added)

EPA Response: In response to the first
commenler, the Agency notes that acute
effects are alveady discusgsed in the
Health Criteria Document for glyphosate
|USEPA, 1950f]. The preamble o the
proposal generally discussed only
effects noted 2t the lowest efiect level
and not the acute toxicity effects that
may occur al much higher dose levels,

In response to the second commenter,
the Agency agrees lo include the revisad
language quated above in the Publis
Commen! Response Document [USEPA,
1992a] wikh respect to both the three:
generation ral reproduction study
[Biodynamics, 1981a)} and the chronic rat
study th$d3mamics, 1851b]. The Agency
believes that this revised language is
appropriate, It does nol change the
bases for fthe MCLG. The criteria
documeni [USEPA, 1982b} discusses
these issues in detail.

On reconsideration, the Agency
agrees with this commenter that the
data on the toxicokinetics of glyphosate
is not "“very limited". The available
information as documented in the
updated Health Criteria Document for
glyphosate (1991) indicate the 97.5
percent of the absorbed dose by rats is
eliminated in urine and feces. The alpha
half-lives ranged from 2.11 to 7.52 hours
for males and 5 to 6.44 hours in females
while the beta half-lives ranged from 69
to 181 hours and &0 to 337 hours for
males and femnates, respectively.

In response to the commenter's
statement that the LDso in mice is 10 g/
kg, a lower LDss in mice of 1.6 g/kg was
reported by Bababunmi et al. (1978), as
noted in the proposal.

The Agency also notes that a new
lifetime rat feeding study [Stout and
Ruecker, 1980, MRID #416438-01,
volumes 1-6] was recently submitted to
the r‘\genq!y and is being reviewed. As
per the commenter's recommendation to
use the ne'w two-generation rat study
[Reyna, M.S., 1880, MRID #416215-01),
for the MCLG calculations, this study
was submitted to the Agency only
recently and is fully described in the
updated Healih Criteria Documen!
[USEPA, 1952b] prepared in suppori of
today's rule. This new study is still
under evaluation by the Agency. It is
urilikely that this study will be
considered an appropriate basis for the
NOAEL apid MCLG because the NOAEL
in this study is 5060 mg/kg/day, whereas
adversz effects were noted al 2 much
lower dose lovel {30 mg/kg/day) in the
three-generation reproduction study in
rats [Biodynamics, 1981a].

Therefore, EPA has concluded that the
three-geniretion study in rats
[Biodynamics, 1981a] is appropriate for
the derivation of the MCLG for
plyphosale, and is promulgaling today

an MCLG of 0.7 mg/! for this
contarainant, as proposed.

i. Hexachlorocyclopeniodiene {IHEX),
EPA proposed an MCLG of 0.05 mg/] for
kaxachlorooyclopentadiene in the July
1820 proposal [55 FR 30384). The MCLG
of .05 mg/l was derived from 2 13-week
aral toxicity siudy in rats [SRI, 1981).
The only effect regorted was slight
depression of body weight, A NOAFL of
10 mg/kg/day was identified from this
eludy, A DWEL of 0.25 mg/l was
calculated by applying an uncertainty
tactor of 1,000, which is appropriate for
use with a NOAEL derived from znimal
siudy data that are significantly less-
than-lifetime in duration. The MCLC of
0.03 mg/fl was calculated from the
DWEL of 0.025 mg/l by applying 20
percent contribution from drinking
water. No new data that would change
the conclusions presented in this notice
have become available since its
publication.

Public Comments: EPA received one
comment on the proposed MCLG for
hexachlorocyclopentadiene in the July
1990 notice. The commenter indicated
that the toxicity data in the SRI study
are inadequate to justify setiing an
MCLG and suggested thal EPA postpone
regulation of hexachiorocyclopentadiene
until adeguate toxicity studies are
available.

EPA Responsa: Although EPA realizes
that the toxicity data base is not as
extensive as for some contaminants,
EPA believes that there are sufficient
toxicity data to regulate
hexachlorocyclopentadiene. The SRI
data were reviewed by the Agency's
Reference Dose (RID) Workgroup, which
verified the Reference Dose using thess
data. In addition, EPA is required by the
1986 amendments to the SDWA to
regulale hexachlorocyclopentadiene.
Therefore, based on the available data,
the Agency is promulgating teday an
MCLG of 0.05 mg/1 for
hexachlorocyclopentadiene, as
proposed.

k. Simazine. EPA proposed an MCLG
of 0.001 mg/1 for simazine in the July
1990 proposs! [65 FR 3040Z]. The MCLG
was derived from a DWEL of 0.058 rg/!
frounded to 0.06 mg/l}, applying a 20
percent contribution from drinking
water and an additional 10-fold safety
factor by considering the claseification
of simazine in Category If (limited
evidence of carcinegenicity from
drinking water). The MCLG was based
upon a NOAEL of 0.5 mg/kg/day for
non-carcinogenic effects in a 2-year rat
chironic feeding/oncogenic study
[McCormick et al., 1988, MRID #406144-
03] and was supported by a NOAEL of
0.7 mgfkg/day in o 1-year dog feeding
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study {McCormick and Green. 1948,
MRID #4(6144-02]

Several uncertainty factors were
applied to this NOAEL: 10-fold to
account for interspecies extrapolalion
and another 10-fold to account for
intraspecies variability, plus an
additional 3-fold factor to account for
the absence of an adeguate study (data
gap) to assess the potential toxic effects
of simazine on reproduction. The
proposal also indicated that if the data
gap for reproduction is filled before
finalizing the simazine MCLG and if the
data from this study would not raise any
specific toxicological concerns at the
dose used in the calculation of the
MCLG, 0.5 mg/kg/day, the 3-fold
uncertainty factor may be dropped and
the DWEL would then be 0.2 mg/1 and
the MCLG would be 0.004 mg/1 [55 FR
30404, footnote]. This MCLG lies in the
range of 107° cancer risk estimates.

fs noted in the November 29, 1001
Notice of Availability, subsequent to the
July 1990 proposal, the data gap
concerning reproduction effects has
been filled. The Agency recently
received a two-generation rat
reproduction study [Epstein, 1991, MRID
#418036-01] where simazine was tested
at 10, 100 and 500 ppm (these doses are
equivalent to 0.5, 5 and 25 mg/kg/day
using Lehman (1959) conversion from
ppm to mg/kg/day) assuming rats
consume 5 percent of their body weight
daily. No effects were noted in this
reproduction study at the dose level (0.5
mg/kg/day) used to calculate the MCLG.
In light of these data, EPA indicated in
the Notice of Availability of November
29. 1991 that it was considering dropping
the 3-fold uncertainty factor from the
calculation of the DWEL and the MCLG
for simazine as EPA had indicated it
would do in the proposal [55 FR 30404,
Footnote]. EPA has now decided in
today's final rule to drop the 3-fold
uncertainty factor. Accordingly, the
proposed DWEL and MCLG of 0.06 and
0.001 mg/l, respectively, are modified
and finalized (after rounding) at 0.2 and
0.004 mg/l, respectively.

Public Comments: Two individuals or
organizations commented on the MCLG
for simazine. One commenter
questioned the reliability of the current
animal studies for simazine if the
Agency has to use an additional 3-fold
uncertainty factor in the calculation of
the DWEL. This commenter was also
concerned that the chemical may have
been placed in Group C (possible human
carcinogen) based on the similarity
between simazine and atrazine or
propazine. He claims that the
justification for the cancer classification
of simazine being placed in Group C

should be made solely on the basis of
animal data.

The second commenter agreed that
EPA should use the non-carcinogenic
data for establishing the MCLG for
Group C chemicals. This commenler
added that Group C contaminants are

. not suitable for the quantitative cancer

risk agsessment process.

Several comments on the NOA were
received which discussed this issue. All
of the commenters on the NOA
supported use of the Epstein study
[Epsiein et al|, 1891] and dropping the
additional 3-fold uncertainty factor.

EPA Response: In response to the first
commenier, EPA believes that the
animal studies used in the calculation of
the DWEL for simazine are adequate
studies and provide reliable informaticn
to calculate the DWEL. The additional 3-
fold uncertainty factor was originally
applied to acdount for the absence of an
adequate reproduction study. As
discussed above, the 3-fold uncertainty
factor is not being used in the final
DWEL or MCLG calgulation in today’s
notice.

As to this commenter's concern that
simazine should be placed in Group ©
based only on animal data and not on
the similarity with atrazine or
propazine, the Agency notes that
simazine has been placed in Category I
based on the weight-of-evidence
approach and not only because of the
structure-activity relationship with
atrazine and propazine. Simazine has
been found to cause mammary gland
tumors in Sprague-Dawley rats. This
effect was also noted with other
analogues: alrazine, propazine, and
recently with cyanazine. This fact adds
to the weight-of-evidence of the
carcinogenicity of simazine in this
animal species and supports EPA's
classification of simazine in Group C.

In response to the second
commenter's contention that all Group C
contaminants are unsuitable for
quantitative cancer risk assessment, the
Agency disagrees. In some cases,
adequate dose-response data from a
single study may be available, even
though the weight of evidence is
inadequate for a Group B classification.

In the July 1990 proposal the Agency -
described two options for the
calculation of the MCLG for Category I
(i.e., Group C] contaminants such as
simazine, one using the RfD approach.
with an additional safety faclor, and
another using the cancer quantification
approach.

Many drinking water contaminants
placed in Category II have been
classified as Group C, possible human
carcinogen, due to the limited nature of

the weight of evidence for
carcinogenicity. For Group C. the
existing cancer risk assessment
guidelines [USEPA, 1986] allow some
flexibility as to whether to quantify the
risk. Quantification should be carried
out on a case-by-case basis. depending
on various factors, including the
adequacy of the dala.

For Group C contaminants, the MCLG
is usually based on the RiD approach
when sufficient non-carcinogenic data
are available. An additional 1- to 10-fold
safety factor is used o account for the
possible carcinogenicity. The resulling
MCLG can then be compared to the
cancer rigk if the data are quantifiable.
tf adequate data are not available to
determine an RID, then the MCLG is set
at the 107% to 107 excess cancer risk
level where such quantification is
appropriate.

EPA under FIFRA examines the risk
for Group C contaminants like simazine
using both an RID approach and
quantification of cancer risk using the
cancer potency. Either method may be
an appropriate method for risk
management decisions.

Asg noted in the July 1990 proposal,
carcinogenic potency for simazine at 1.2
¥ 107 ' mg/kg/day™ ' was determined
from the incidence of mammary gland
tumors in female Bprague-Dawley rats
{McCormick et al., 1988; MRID) #405144—
05]. Based on this carcinogenic potency.
simazine concentrations of 0.003 and
0.0003 mg/l were associated with
theoretical cancer risk levels of 107 and
107¢ respectively.

The Agency also has sufficient non-
carcinogenic data to determine an RiD,
Using the RID and a 10-fold safety
factor, EPA calculated an MCLG of 0.004
mg/L. This MCLG corresponds to a
theoretical cancer risk level of 1 X 107%,
The 10-fold gafety factor used by EPA to
calculate this MCLG is justified based
on the possible cancer risk associated
with this chemical as expressed in the
rat chronicfoncogenic study
[McCormick et al., 1988; MRID #406144-
05]. This study was used for both the
calculation of the cancer potency based
on mammary gland tumors and the
derivation of the RfD based on a
NOAFL of 0.5 mg/kg/day for other
systemic toxicity, like the noted
reduction in the female body weight
gain and the significant changes in the
hematology parameters. This RID is also
supported with the NOAEL of 0.7 mg/
kg/day from a one-year dietary
exposure study in the dog [McCormick
and Green, 1988; MRID #406144-02].

Using the RfD approach with an
additional safety factor, the Agency is
promulgating today an MCLG of 0.004
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mg/l for simazine assuming a daily
consumption of 2 liters of waler by a 70
kilogram adult and applying a 20 percent
relative source contribution from
drinking water, This MCLG of 0.004 mg/{
corresponds to the theoretical cancer
risk level of 1 X 1078

\. 1.24-Trichlorobenzene, EPA -
proposed an MCLG of 0.008 mg/] for
1.2 4-trichlorobenzene (TCB) in the July
1990 proposal [55 FR 30405]. The MCLC
of 0.009 mg/1 was derived from a
subchronic inhalation study in rats
[Watanabe et al,, 1978]. A NOAEL of
1.81 mg/kg/day and s DWEL of 0.045
mg/l were identified, resulling in an
MCLG of 0.009 mg/l when applying a 20
percent contribution from drinking
water.”

Public Comments: In response to the
July 1990 notice, three individuals or
organizations commenied on the MCLG
proposed for 1,2.4-trichlorobenzene.
Each commenter criticized EPA’s use of
an inhalation study to derive a health
assessment value and regulatory
standard for drinking water ingestion.

EPA Response: In response to the
public comments received for the July
1980 proposal, EPA has reexamined the
database for trichlorobenzene. The
Agency agrees with the public
comments stating that in the case of
1.2,4-trichlorobenzene the ora! R
should not be based upon the Watanabe
inhalation study [Watanabe et al., 1978].
Upon reexamination of the oral siudies,
EPA determined that the Robinson et al.
(1881} study provides the best scientific
basis for determination of an RiD for
1,2,4-trichlorobenzene, as discussed in
the November 1991 Notice of
Availability [56 FR 60952]. This study
was a multi-generation reproductive
study in rats that were dosed with 0, 25.
100 and 400 ppm 1,2 4-trichlcrobenzene
added to the drinking water for 95 days
per genaration for two generations and
examination of the offspring of the F,
rats. The only compound-related
changes seen in the dams or offspring
were significant increases in adrenal
gland weights of the Py and F,
penerations.

To more specifically characterize the
changes noted in this study, an in-house
EPA study was performed. It was found
that the increased adrenal weizghts were
associated with the histopathologic
lesion, vacuolization of the zona
fasciculata of the cortex. The Robinson
study determined a NOAEL at the 100
ppm dose {14.8 mg/kg/day). Based on
this study and applying an uncertainty
facter of 1,000 to account for sensitive
human subpopulations, extrapolation
from an animal study, and for use of a
study which was less than lifetime, the
RfD is 0.01 mg/kg/day and the DWEL is

0.35 mg/| (verified by the RID/RfC
Workgroup [USEPA, 1991b]). Applving
relative source contribution of 20
percent, EPA is today promulgating an
MCLG of 0.07 mg/] based upon the
Robinson study, as proposed in the
Motice of Availability.

EPA received two comments on the
NOA, both of which supported EPA's
use of the Robinson study [Robinson et
al., 1981] as the basis for the 1,2.4-
trichiorobenzene RfD and MCLG.

m. 1,1,2-Trichloroethane. EPA
propased an MCLG of 0.003 mg/! for
1,1.2-trichloroethane in the july 1950
proposal [55 FR 30406]. The MCLG of
0.003 mg/l was derived from two 90-day
drinking water studies in mice [Sanders
et al, 1985; White et al., 1985]. A NOAEL
value of 3.9 mg/kg/day was used to
calculate a DWEL of 0.14 mg/\. by
applying an uncertainty factor of 1,000
{per NAS/EPA guidelines for a NOAEL
derived from a less-than-lifetime study).
The proposed MCLG of 0.003 mg/] was
calculated from the DWEL by applying
arnt additional safety factor of 10 because
of the classification of 1,1,2- x
trichloropthane in Group C (limited
evidence of carcinogenicity as
evidenced by the presence of
hepatozellular carcinomas and adrenal
phecchromocytomas in mice but not.
rats) and by applying 20 percent
contribution from drinking water.

Public Comments: In response to the
July 1800 notice, two individuals
commenled that the use of an
uncertainty factor of 1,000 indicated that
reliable data do not exist for the
development of a DWEL. Another
commenter was confused about the use
of an exira 10-fold safety factor for a
chemical classified as a Group C
chemical and asked for clarification
about the use of an extra safety factor
and the rationale for its use.

EPA Response: In response to the
comments about the use of a 1.000
uncertainty factor, EPA prefers to use
data from lifetime studies to set DWELs
and MCLGs. However, EPA often
regulates chemicals that do not have a
complele data base; for example, there
may be no lifetime studies in animal
species. In such cases, an additional 10-
fold uncertainty factor is applied to
account| for the “data gap,” per NAS/
EPA guidelines.

As described previously in today’s
notice, EPA has developed a three-
category approach for setting MCLGs for
chemicals in drinking water. For
chemicals in Category Il (compounds
having limited evidence or
carcinogenicity via drinking water), the
MCLG is usually based on the use of the
RD approach with an additional safety
factoar of 1 to 10 to account for possible

carcinogenicity. If the data are not
sufficient to calculate an RfD), then the
MCLG is set in the 107% to 10” * lifetime
cancer risk range. Since the Agency has
verified an RfD for 1.1.2-trichloroethane
{verification daie 8/01/90) {IRIS, 1991h],
EPA has used the RID approach with an
additional safety factor of 10 (to account
for possible carcinogenic effects) to
derive the MCLG for 1.1.2-
trichloroethane. Based on this approach
and after consideration of public
comment, EPA is promulgating today an
MCLG of 0.003 mg/ for 1,1,2-
trichloroethane, as proposed. This
BCLG of 0.003 mg/! correspends to the
theoretical cancer risk of 1075

n. 2.3.7,8-Tetrachlorodibenzo-p-dioxin,
EPA proposed an MCLG of zeru for
2,3,7 8-tetrachlorodibenzo-p-dioxin
{2,3,7.8-TCDD; dioxin) in the July 1890
proposal (55 FR 30384). This proposal
PMCLG was based on the classification
of 2,5.7,8-TCDD in Group B2 probable
luman carcinogen. New dats [i.e.
Fingerhut el al., 1991 and other studies]
have become available to EPA since the
publication of the July 1990 nolice.
Critical reviews of much of these data,
including reassessments of critical
cancer studies and new epidemiology
studies are under way but have not been
completed by the Agency to date. The
Agency is undertaking a complete
reassessment of the risks from dioxin
which includes a review of the entire
health effects data set for 2.3.7.8-TCDD
as well as additional labaratory studies.
The Agency expects to complete its
reassessment including a full peer
review by 1993.

Until that time, the Agency believes it
is appropriate to proceed o regulate
2.3,7.8-TCDD in drinking water using the
existing health data and the current
peer-reviewed risk assessment.
Consequently, the Agency is regulating
2,3,7,8-TCDD based on the risk
assessment presented in the July 1990
proposal. Once EPA has completed its
critical review of the new health
information, the Agency will initiate a
process to determine whether the MCLG
for 2,3.7,8-TCD should be revised.

Public Comments: In response to the
notice of July 1890, 12 individuals or
organizations commented on the MCLG
proposal for 2,3,7,8-TCDD. Severs]
commenters believed EPA's proposed
MCLG was too stringent and several
believed the MCLG was appropriate, but
that the MCL was too lenienl.

Four commenters believe that the
cancer potency of 2,3,7,8-TCDD has
been overstated by the Apency and
cited the re-review of the Kociba cancer
slides by the EPA Pathology Working
Group (PATHCO) as evidence [Kociba
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et al., 1978]. The PATHCO's panel of
experts found two-thirds fewer tumors
than the original Kociba study, and
concluded that those found were
correlated with toxicity, suggesting a
threshold mechanism. These
commenters also indicated that the
PATHCO findings have already been
recognized by EPA as scientifically
defensible since the Agency approved
the Maryland Water Quality Standard,
which relied on these findings.

One commenter stated thal there is a
large body of epidemiclogical evidence
on 2.3,7,8-TCDD which has [ound no
association between dioxin and human
cancer, and that the Agency is therefore
not justified in basing all its
mathematical extrapolations on cancer
data from rat studies, This commenter
also stated that the linear multistage
model used to qualify cancer risk for
2,3.7,8-TCDD was the incorract model
since the reexamination of the Kociba &t
al. {(1978) data indicates no linear dose
response and evidence of a threshold
CRNCcer response.

The same commenter urged EPA to
revise the cancer potency factor based
on the most recent reexamination of the
Kociba et al. (1978) data done by the
PATHCO.

['wo commenters criticized the fact
that the MCLG/MCL applies only to
2,3,7.8-TCDD, even though the Agency
acknowledges that other isomers of
polychlorinarted dibenzo-p-dioxin
(FCDD) and polychlorinated
dibenzolurans (PCDF] have similar toxic
properties as estimated by the 2,3,7.8-
TCDD tuxic equivelency factor (TEF)
methodology. The commenier claims
that the MCLG/MCL should be based on
the TEF approach.

One commenter believes that EPA's
proposal of a zere MCLG for 2,3,7,8-
TCDD is inappropriate since data
indicate that the chemical promotes
cancer through a receplor mediated
mechanism, thus indicating it is a
threshold carcincgen. The commenter
indicated that 2,3,7,8-TCDD is not a
tumor initiator but is more likely a tumor
promoter.

One commenter stated that the
average dioxin exposure among the
general population exceeds EPA’s
calculated reference dose (RiD] and that
it is unacceptable for EPA to allow any
further dioxin exposure. The commenter
also stated that the Agency failed to
consider more recent dala showing
adverse reproductive effects for 2,3.7,8-
TCDD at doses lower than thosse cited in
the July 1990 proposal. The commenter
claims that an up-to-date RfD would be
10 times more siringent than the RMD
cited in the July 1990 proposal.

EPA Response: EPA disagrees with
the commenters who stated that the
MCLG for 2,3,7,8-TCDD is too stringent,
The Agency has placed this compound
in Category I and is setting the MCLG at
zero based on its carcinogenic potential.

EPA disagrees with the commenters
who alleged that EPA has already
approved the Kociba et al. (1978) re-read
as part of its approval of the Maryland
water quality standard for 2,3,7.8-TCDI.
Maryland did not incorporate a re-read
of the Kociba study in developing their
water quality standard for 2,3.7,8-TCDD,
Instead, Maryland used the FDA cancer
potency estimate for this contaminant.

In response to the concerns raised
about the cancer potency, EPA is
presently reviewing the cancer potency
of 2.3,7,8-TCOD as part of its complete
reassessment of dioxin. The Agency is
alzo investigaling the mechanism of
carcinogenicity, including assessing the
likelihood of a potential threshold
mechanism and appropriateness of the
current extrapolation model. However,
at this time, the Agency has not
completed its risk assessmenl or
subjected it to peer review and therefore
has made no decisions to change its
assessment of the cancer potency or the
possible threshold machanism fer
dioxin. As stated above, the Agency
expects to complete its reassessment in
1993. Given this time frame and the legal
mandate to regulate 2,3,7,6-TCDD in
drinking water, the Agency has relied on
the data available at the time of the July
1980 proposal,

EPA does not agree with the
commenter who staied that there is a
large body of epidemiology data on
2,3.7,8-TCDD which has found no
association between dioxin and human
cancer. EPA stated in the July 1990
proposal that laken together, the
epidemiclogy studies based on exposure
10 2.3,7,8-TCDD by themselves are
inadequate to establish a relationship
between 2,3,7,8-TCDD and the
development of tumors in humans. More
recent data, however (including
Fingerhut 1991 and studies from
Germany and italy), are being evaluated
together with the previous epidemiology
studies as parl of the overall
reassessment of dioxin, and EPA
expects to reach its conclusions within
the timeframe noted above.

EPA is considering revising the cancer
potency based on the re-read of the
Kociba et al. (1978) data and other data
such as body weight/surface area
corrections. In addition, EPA will assess
the entire data base, including the issue
of threshold carcinogenicity, and
possible immunotoxicity and
reproductive loxicity at low levels,
before embarking on a change in the

cancer risk characlerization. Because
dioxin ig currently considered a B2
carcinogen by the Agency, the MCLG is
being set at zero. .

EPA agrees that new data published
since development of the proposed
criteria document might support a
different RID. As part of an overall
reassessment of dioxin toxicity, EPA is
reviewing studiez on immunotoxicity
and reproduclive effects in addition to
the cancer data. The RfD and DWEL
would become relevant to setiing the
MCLG for dioxin only if it were
determined that this compound is in fact
a threshold carcinogen with a potency
g0 low that other non-cancer effects
become the most sensitive endpoints of
toxicity. This point will be considered in
the re-evaluation of the risk assessment
of 2,3,7,8-TCDD.

In response to the commenter whao
stated that EPA should regulate all
isomers of polychlorinated dibenzo-p-
dioxin (PCDD] and polychlorinaled
dibenzofurans (PCDF) using the toxic
equivalency factors [TEF) approach,
EPA is nol considering the regulation of
other related compounds at this time,
The Agency has no indicaticn that these
compounds are found in public water
supplies. The Agency is regulating
2,3,7,8-TCDD in today's rule because it
is the most potent isomer and it is
included in the list of 83 contaminants ia
be regulated under the SDWA.

In response to the claim that EPA
should not propose an MCLG of zero for
2,3,7.8-TCDD because it is a threshold
carcinogen, the Agency's reassessment,
again, is reviewing all the health effecis
data on 2,3,7,8-TCDD in an effort to
update the cancer risk characterization
of 2,3,7,8-TCDD, However, until the
Agency has completed its reassessment,
the Agency will continue to consider
2,3,7.8-TCDD to be a non-threshold

 contaminant and, thus, maintain an

MCLG of zero for 2,3,7,8-TCDD. Because
the analytic limitation for drinking water
compliance monitoring for dioxin is at
30 ppq. a significant change in the risk
assessment, and consequently the
MCLG, would be needed before an
increase in the final MCL would result.

Detailed descriptions of 2,3,7,6-TCDI
toxicity at different dose levels and in
different animal species are documented
in the 2,3.7,8-TCDD Healih Criteria
Document prepared in support of this
regulation [USEPA, 19884d). This
document is available in the Drinking
Water Public Docket.

Based on the available information,
EPA is promulgating today an MCLG of |
zero for 2,3,7.8-TCDD.

0. Endrin, hexachlorobenzene,
oxamyl. picloram. For four
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contaminants, no significant issues were
raised and no new health effects
information was cbtained by the Agency
that would cause it to change the
MCLGs from the level proposed in july
1980. Therefore, for these contaminants
{endrin, hexachlorcbenzene, oxamyl and
picloram). final MCLGs are promulgated
in today'saotice as proposed, as
presented in Table 2.

B. Establishment of MClLs

1. Methodology for Determination of
MCLs

The SDWA directs EPA to set the
MCL “as close 10" the MCLG “as is
feasible.” The term “feasible” means
“feasible with the use of the best
technology, treatment technigues, and
other means, which the Administrator
finds. after examination for efficacy
under field conditions and not solely
under laboratory conditions, are
available {taking costs into
consideration}.” (SOWA seclion
1412{b}(5)). Each National Primary
Drinking Water Regulation that
establishes an MCL lists the technology,
treatment technigues, and other means
which the Administrator finds to be
feasible for meeting the MCL {SDWA
section 1412(b){8)).

The present statutory standard for
“best available technology” (BAT) under
1412{b)(3) represents a change from the
provision prior to 1986, which reguired
EPA to judge feasibility on the basis of
“haest technologies generally available”
(ATGA). The 1956 Amendments to the
SDWA changed BTGA 1o BAT and
added the requirement that BAT must
be tested for efficacy under field
conditions, not just under laboratory
conditions. The legislative history
explains that Congress removed the
term “generally” to assure thal MClLs
“reflect the full extent of current
technology capability” [S. Rep. No. 56,
g9th Cong., 1st Sess, at 6 (1985)]. Read
together with the legislative history.
EPA has concluded thal the statutory
term “best available technology™ is a
broader standard than "best lechnology
generally available.” and that this
standard allows EPA to select a
technology that is not necessarily in
widespread use, as long as its
performance has been validated in a
reliable manner. In addition, EPA
believes that the technology selected
need not necessarily have been field
tested for each specific contaminant but,
rather, that the operating conditions
may be projected for a specific
contaminant using a field tested
technology from laboratory or pilot
systems data,

Based on the statutory directive for
setting the MCLs, EPA derives the MCLs
based on an evaluation of {1) the
availability and performance of varicus
technologies for removing the
contaminanl, and (2) the costs of
applying those technologies. Other
technology factors that are considered
in determining the MCL include the
ability of laboratories lo measure
accurately and consistently the level of
the contaminant with available
analytical methods, For Category |
contaminants, the Agency also
evaluates the health risks that are
associated with various levels of
contaminants, with the goal of ensuring
that the maximum risk at the MCL falls
within the 107" to 10" ®risk range thal the
Agency considers protective of public
health, therefore achieving the overall
purpose of the SDWA.

EPA’s initial step in deriving the MCL
is to makp an engineering assessment of
technologies that are capable of
removing a contaminant from drinking
water. This assessment determines
which of those technologies are "best.”
EPA reviews the available data to
determine technologies that have the
highest removal efficiencies, are
compaiible with other water treatment
processes, and are not limited to a
particular geographic region.

Based on the removal capabilities of
the various technologies, EPA caleulates
the level of each contaminant that is
achigvable by their application to large
systems with relative clean raw water
sources. [See HL.R. Rep. 1185, 93rd Cong.,
2nd Sess| at 13 (1974); 132 Cong. Rec.
Se287, May 21, 1986, statementi of Sen.
Durenberger.]

When considering cosls to control the
contaminants in this rule, EPA analyzed
whether the technology is reasonably
affordable by regional and large
metropolitan public water systems |See
H.R. Rep. No. 93-1185 at 18 (1974) and
132 Cong. Rec. 56287 (May 21, 1966)
(statement of Sen. Durenberger)|. EPA
also evalualed the total national
compliance costs for each contaminant
considering the number of systems that
will have to install treatment in order to
comply with the MCL. The resulting
total national costs vary depending
upon the concentration level chosen as
the MCL, The more stringent the MCL,
the greater the number of systems that
may have to install BAT in order o
achieve compliance and the higher the
national cost. In today's rule, EPA has
determined that costs for large systems
and total national compliance costs at
the final MCLs are reasonable,
affordable and, therefore, feasible.

One commenter urged EPA to apply
cost-effectiveness analysis in selecting
the MCLs for the contaminants in this
rule. EPA did consider the relative cost-
effectiveness of regulatory alternatives
in selecting the propused MCLs for
radionuclides in a recent notice (July 18,
1091 {56 FR 33050]). In the radionuclides
proposal, EPA collectively analyzed the
regulated contaminants based on the
fact that all cause cancer by delivering
ionizing radiation to body tssue.
lonizing radiation is itself classified as a
group A carcinogen. Comparing the
relative cost effectiveness of contrelling
different sources of ionizing radiation
dose formed the basis for choosing the
most cost-effective alternative for
proposal in the radionuclides rule. While
EPA sought public comment on broader
use of cost-effectiveness analysig, the
Agency did not suggest that it would be
applying a similar analysis to all other
drinking water regulations, and EPA
does not believe that cost-effectiveness
analysis should be applied to the MCL
selections in today's rule since the
factors that made this analysis
appropriaie in the radicnuclide proposal
radionuclides notice are not present
here.

The feasibility of setting the MCL at a
precise level is also influenced by
laboratory ability to measure the
contaminant reliably. EPA derives
practical quantitation levels (PGLs)
which reflect the level that can be
measured by good laboratories under
normal cperating conditions with
specified limits of precision and
accuracy. Because compliance with the
MCL is determined by analysis with
approved analytical techniques, the
ability to analyze consistently and
accurately for a contaminant at the MCL
is important to enforce a regulatory
standard. Thus, the feasibility of
meeting & particular level is affected by
the ability of analytical methods to
determine with sufficient precision and
accuracy whether such a level is
actually being achieved. This factor is
criticaily importan! in determining the
MCL for contaminantis for which EPA
sets the MCLG at zero. a number of
which by definition can be neither
measured nor attained. Limits of
analytical detection require that MCL be
sel at some level greater than the MCLG
for these contaminants. In these cases,
EPA examined the treatment capability
of BAT and the accuracy of analytical
techniques as reflected in the PQL to
establish the appropriate MCL level.

EPA also evaluates the health risks
that are associated with various
contaminant levels in order to ensure
that the MCI, adequately protects the
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public health. For drinking water
contaminants, EPA gets a maximum
reference risk range of 107110 1078
excess individual risk from a carcinogen
over & lifetime. This policy is consistent
with other EPA regulatory programs that
generally target this range using
conservative models that ave not likely
to underestimate the risk. Since the
undertying gozl of tha Safe Drinking
Waler Act is o protect the public from
adverse effects due to drinking water
contaminants, EPA seeks to ensure that
the health risks associsted with MCLs
for carcinogenic contaminants are not
significant.

Below is & discussion of how today's
»CLs were determined, including the
Agency's response lo comments on the
propused rule.

2. Inorganic Analytical Methods

In the july 1990 notice, the Agency
proposed a list of analytical methods for
measuring the five inorganic chemicals
(I0Cs) in tadsy's rule. These analytical

methods are considered Lo be
econemically and technologically
feasible for compliance monitoring. In
the November 29, 1991 notice of
availability (WOA), new information
received by the Agency ou these
melhods was made available for public
comment. The NOA included new and
updated versions for analytical methods,
performance dala on the proposed
methods and gorrections to some of the
information included in the proposal
related 1o the method detection limits.
The NOA elso addressed several issues
that were raised during the public
comment period for the July 1990
proposal. EI'Al has analyzed ths
available information and has
considered the public commenls on the
proposal and the NOA ia arriving at the
final selection of the inorganic mathods
und their assoplated MDLs and PQLs.
The apalytice! methods being
promulgated tpday are in some respecis
revised from those proposed, as
indicaled in IHe NOA, and as discussed

below. These methods were selected
based on the fellowing factors: (1}
Reliebility (i.e., precision/accuracy) of
the analyiical results; (2) specificity in
the presence of interferences; (3)
availability of enough equipment and
trained personnel to implement a
national monitoring pregram (i.e.,
laboratory availability); (4] rapidity of
analysis lo permit routine use; and (5)
cost of analysis to water supply
sysiems,

Table 11 Iists the analytical methads
that EPA is approving today for uze to
comply with the monitoring
requirements in this rule. EPA has
updated the references to the most
recent editions of the relevant manuals,
including the atomic absorption,
emission, and mass spectrometric
methods for meials, the spectrometric
and elecirode melhods for cyanide.
Thase newer editions are generally very
similar, snd in some cases identical, to
the methods propozed in the July 1980
notice.

TABLE 11.—ArPROVED METHODOLOGY FOR INORGANC CONTAMINANTS AND MeTHoD DetecTion LiniTs (MDLS)

Contaminant

A0y
Atoric Absorption, Plattorm.
ICP-Mase Specirometny

Hydride-Aloric Absorption ...
Atomic Absorpuior, Fumnacs .., ..
Awsmic Abscorption, Plationm
lnductively Couplad Plasmat,
ICP-Mass Spectramanry

Barylliem e

Mokl

Atomic Absorpiion, Pl
Inductively Coupled Pia:
ICP-Mass Spectromatry

FITE.,
a b

Thalkam o,
Atomic Absorption, Flatform
0P Mass Spactromairy
| Distiiation, Spectrophalos

o i
Cyamde ., e

Selzeive Electrode *

Atomic: absorplion. FUum@s@ e i s

| Atomie Absorplion, Fumaoe ...

Chstiiation, Automated, Spectrophotomain

Rdztnnd

MOL {mg-a

Atomic Absorption, FURNZ6€ ..

Digiiliation, Amenabie, Spectiopholometne & .

H.o0a
£ 00006
0.0004
0.0
0.6o02
¢« 006002
06003
0.0003
G009
200000
0005
60605
0.001
400007
G 0Gu3
002
Q065
004
noz2

' Using a 2X preconcentration step as noted in Mathod 2007, Lowst !'MDLS may be achiavad when using 8 $X preconcentration,

# Sereening mathod for Wolal cyanidas.
9 Measwres “free” cyanides.

* Lower MOLs are repocted wsing stabilizesd temperatusa graphita vngoe atomic ahsorption,

The reliability of analytical methads
nsed for compliance monitoring is
critical at the MCL. Therefore, EPA
evaluates the analytical methods with
respect to accuracy and recovery {lack
of bias) and precision (good
reproducibility) at the MCL feval,

When NPDWRs are revised or new
regulations are proposed, the Agency
examines available methods and only
those methods which meet all the
necessary criteria are proposed. Public
comments on the applicability of these
methods are taken into consideration
when the rule is finalized,

a. Metals (anthnony, beryilium, nickel
and thallivn)| Atomic Absorption
Muathods—Several partics commented
on whether il was appropriate to use the
four-times concentration procedure,
describad in Appendix to Method 200.7,
for furnace !e#hniqnes. They questioned
whether EPA should allow the use of
this concentration procedure in
conjunction with the furnace technigues
for the analyses of antimony and
thallium. After reconsfderation, EPA
agrees with these commenters that
adequate dala to support the use of this
procedure in conjunction with the

furnace technique for the snalysis of
|

antimony and thalliuvm are not available
EPA has, therelore, revised the table of
approved methods by eliminating the
uze of the concentration step for the
analysis of antimony and thallium.
However, this concentration step is
being approved for use in conjunction
with Method 200.7 for the analysis of
nickel and berylliom.

The corresponding method detection
limits (Table 11} for these techniques, as
woll as others as discussed in the NOA,
have been corrected to reflect the MDIg
listed in the referenced analytical
methods. There were several
commenters who were supportive of
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these corrections. However, they had

‘concerns on how the resulting

corrections would be used in the selting

of the PQLs. This issue is addressed
elow in the PQL discussion.

ICP-Mass Spectrometric Method (EPA
Method 200.8)—8everal commenters had
concerns with the listing of EPA Method
200.8 as an approved method because of
ifie tollowing: {1) the absence of an
interlaboratory method validation study.
{2} the linited availability in
letinratories, and (3) the high acquisition
cost of the instrumentation. With
respect to the first point, the Agency
recognizes the usefulness of
interlaboratory performance data and
has recently completed an
interlaboratory method validation study
(Determination of Trace Elements in
Water by Inductively Coupled Plasma-
Mass Spectrometry: Collaborative Study
by J.E. Longbotiom ei al., 1991}, which
was made available for public comment
with the NOA. The resulting study data
indicate that laboratories using the ICP-
MS method are quite capable of meeting
the performance criteria {i.e., MDL, PQL
and acceptance limits) designated for
the metal contaminants in this rule. EPA
Eecei‘-’ed no public comments on these

ata.

With respect to the second point
regarding the limited availability of
laboratories, the Agency believes that
laboratory capability will expand with
time. Although ICP-MS is not currently
widely used, EPA expects a progressive
evolution of the technique and an
increase in its use analogous to the
development and use of another mass
spectromeiry technique, gas
chromatography/mass specirometry
[GC/MS). When GC/MS was first
introduced, it was considered state-or-
the-art and few labs had the expertise or
instrumentation to employ the
technique. However, its use expanded
quite rapidly and today thers are very
few laboratories that do not have the
GC/MS instrumentation and employ this
technigue for routine analyses. The
change in availability of GC/MS i
attributed mostly to advantages and
benefits for multi-analyte techniques, as
discussed below, EPA beligves this
trend will also occur with the ICP-MS
technique. Furthermore, this technique is
only one of many being approved for use
in the analyses of the metals in today's
rule. Laboratories with the ICP-MS
capabilily may use it for analysis of the
mnials in this rule, and those labs
it it may use another method of
onsider acquiring ICP-MS
=hmmeniation,

iu response to the third point
regarding high acquisition costs ol

1
[
{ B

instrumentation, EPA believes that
while ICP-MS represents & substantial
capital investment for labs, there are a
number of cost advantages associatad
with having ICP-MS capability, i.e.,
sensitivity, multiple metals analysis
capability and high volume sample
throughput, ICP-MS is a stable and
precise technigus capable of excellent
accuracy and very low detection limits,
thus providing a laboratery with the
option of perferming multiclement
analysis vsing one technique. Another
cost advanlage can be realized when
comparing the cost of running sach
individual metal analysis on an atomic
absorption spectrophotemeter versus
the cost of simultaneous multiple metals
analyses on [ICP-MS. Despite the high
initial capital cost, ICP-MS capability is
cost-gfiective because of the speed of
analysis it provides, thus reducing
operational costs. EPA believes that
these advantages will allow laboratories
uzing ICP-MS to expand their
capabilities and expertise and increass
their productivity.

In conclusion, EPA has determined
that ICP-MS is both technically and
economically feasible for routine
compliance monitoring and is
designating it as one of the approved
analytical methods for conducting
monitoring for the metals in today's rule.

Digestimlp for Metals—Commenters to
the NOA expressed concerns about the
clarity of EPA's requirements for the use
of the “total metals” technique and for
digestion of drinking water samples
prior to me;tais analysis. The
commenters noted, first, that pp. 3-5 of
Section (3030) of the seventeenth edition
of the Standard Methods for the
Examination of Water and Wastewater
[USEPA, 1983], states:

“Colorlebs. transpareni samples
(primarily drinking water) containing a
turbidity of <1 NTU, no odor, and single
phase may be analyzed directly by
atomic abgorption spectroscopy or
inductively coupled plasma
spectroscoby for total melals without
digestion ") * * [

The commenter also noted that EPA’s
1983 “Method for Chemical Analysis of
Water and Wastes” [MCAWW) on page
Metalz-5 slates:

"Drinking water samples containing
suspended material and settlgable
malerial should be prepared vsing the
total recoverable procedure (4.1.4)

* % = " which includes a digestion
step.

The commenters believe that, in light
of these statements, samples without
suspended and settleable materials may
not have (o be digested. The
commenters stated that they recognize

that, under certain circumstances, both
digested and undigested drinking water
samples should be compared 9 verifly
that metals are being properly
recovered.

EPA egrees that the requirements for
the use of the “total metals” technique
and for digestion of drinking water
samples may not be clear, which could
result in different interpretations by
different analysts. In additien to the
neies above, page Metals-1 of the
“Iiethod for Chemical Analysis of
Water and Wastes” (MCAWW) slates
that:

“While drinking waters [ree of
particulate matier may be analyzed
directly, domestic and industrial wastes
require processing to solubilize
suspended material.”

While digestion may be necessary for
turbid water samples, EPA does not
believe it is critical for non-turbid, clean
drinking water samples. The current
methodologies being cited for metal
analyses of drinking water samples are
applicable for samples of other matrices.
However, EPA agrees the guidance cited
above on whether to digest or not to
digest drinking water samples may not
be very clear. EPA believes that results
from analyses using the approved total
element techniques, i.e., graphite furnace
AA and ICP, can be reported as “total
metals” for non-turbid (<1 NTU)
samples that have been properly
preserved [conc HNG;: to pH <2),
because under these circumstances the
“total metals” result is equal to the
“dissolved metals™, since the
concentration of the "suspended metals”
would be negligible. However, samples
containing a turbidity greater than one
{>1 NTU) even though properly
preserved, require digestion using the
total recoverable technique as defined
in the approved methods, and can be
reported as “total metals”. Therefore, to
provide clarity for the “total metals”
technique and to determine whether to
digest or not to digest drinking water
samples, EPA is amending the current
reguirement as foctnoted in the iables of
approved methodology. The reviged
footnotes will state:

%8amples that contain less than 1
IWNTU (nephelometric turbidity unit) and
which are preperly preserved {conc
HNO2 to pH <2) may be analyzed
directly (without digestion) for total
metals; otherwize, digestion is required.
Turbidity must be measured on the
preserved samnles just prior to the
initiation of metal analysis. When
digestion is required, the fotal
recoverable technique as defined in the
method must be used.
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"*For the gaseous hydride
determination of 8b and Se, or for
determination of Hg by the cold vapor
technique, the praper digestion
technique as defined in the method must
be followed to ensure the element is in
the proper chemical state for analyses.

EPA believes that this revision will
provide clarity for “total metals”
analysis and & means for determining
whether digestion is required when
performing metals analyses in this rule.
To provide consistency for all metals
analyses for drinking water samples,
EPA is also incorporating these
footnotes, when applicable, by
amending the tables of approved
methodology in § 141.23(k){4), which
includes the metals in the Janvary, 1991
rule, and § 141.89(a). which includes
lead and copper.

b. Anions (cyanide and sulfuts). (1).
Cyanide. In the November 29, 1991
NOA, EPA addressed an issue raised in
response to the July 1590 notice siating
that although the preposed MCLG was
based on “free” cyanide, the proposed
analytical methods determine “total”
cyanide. EPA concurred with
commenters that it was appropriate to
include methods that delermined
cyanide amenable to chlorination, or
“free” cyanide. For this reason, the NOA
proposed to add a methodology for
amenable cyanide to the list of
approved methods, and this notice
finalizes the addilion. The “total”
cyanide methods are listed as well
because they are adequate to screen
samples for cyanide. If the “total”
cyanide levels are greater than the MCL,
then analysis for "free” cyanide should
be performed to determine whether
there is an MCl exceedance. The “iotal”
" cyanide analysis is still recommended
as an initial test because it is cheaper
than the amenable cyanide method.
There are several commenters to the
NOA who supported this action.

Several commenters had concerns
with the approval of the titrimetric
method for cvanide because of its lack
of sensitivity (detection limit of 1 mg/})
with respect to the PQL, which was
proposed to be set at 0.2 mg/l. EPA
agrees with these commenters and has
rescinded the approval of this method
and deleted it from the list of approved
methods. The spectrophotometric
method has been added to the list of
approved methods for cyanide because
this method has adequate sensitivity.
This change was indicated in Table 6 of
the NOA. Comments received by EPA
supported these revisions.

(2) Sulfaie. A number of comments on
sulfate analytic methods were received.
Commenters objected to the absence of
the methy!thymol blue method from the

list of approved methods and to the fact
that the “non-suppressed” column is not
stated as an acceptable option in
Method 200, an ion chromatography
method, for sulfate analysis [USEPA,
1989d].

EPA agrees with the commenters that
the methylthymol blue method is
adequate. However, there are no data io
support the use of the non-suppressed
column and the commenters submitted
no data to support it.

Commenters to the NOA objected to
the presence of the chloranilate method
for sulfate analysis and slated that the
chloranilate method has several
problems. They stated that the required
reagent (anhydrous chleranilate) is hard
to find and that only a single vendor
from England sells this form of the
reagent. Second, the analytical
equipment called for in the method is no
longer available from the manufacturer.
In addition, ASTM has dropped this
method from its most recent edilion of
published methods and EMSL/CINN
(EPA) is considering doing this as well.
EPA agrees with the commenters on al}
these points.

However, as discussed above, EPA ig
deferring promulgation of a final
regulation for sulfate, and so is not
promulgating analytic methods for
sulfate in today's final rule,

c. Method detection limits and
practical quantitation levels. In the July
1990 notice, there were some
inconsistencies and errors in the listed
method deiection limits (MDLsg) of the
cited methodologies for some of the
inorganic contaminants. Several
commenters to the proposal and the
NOA expressed concerns with these
errors and inconsistencies. The Agency
addressed those cencerns in the
November 29, 1991 NOA and in this
final rule, respectively, by making the
appropriate corrections, as shown in the
NOA, and by clarifying how the MDLs
were used in setting the PQLs, as
discussed below.

EPA determines practical quantitation
levels (PQLs) for each substance for the
purpose of integrating analytical
chemistry data inte regulation
development. This becomes particularly
important where MCLGs are zero or 2
very low ccncentration, near or below
the detection limit. The, PQL yields a
limit on measurement and identifies
specific precision and accuracy
requirements which EPA uses to
develop regulatory requirements. As
such, PQLs are a regulatory device
rather than a standard that labs must
specifically demonstrate they can meet.
The following is a discussion of how
EPA determined lhe PQLs [or the
inorganic contaminants in today's rule.

The proposed PQLs in the July 1950
notice for cyanide and nickel were
determined based upon MDLs and
results from water pollution (WP)
performance evaluation (PE) data as
these data were availahle for
concentrations near the MCLGs. There
were no PE data available at the
proposed MCLGC levels for antimony,
beryllium and thallium. Therefore, the
proposed PQLs for these contaminants
were estimated from the respective
MDLs by using "five or ten times the
MDL" to set the PQL. Only the proposed
PQL for thallium was affected by the
corrected MDLs discussed in the NOA.

Several commenters had concerns
with EPA using the “five or ten times the
MDL” to set the PQLs for antimony.
beryllium and thallium. They asserted
that it is not feasible to measure these
contaminants at these PQLs. As
discussed in other FR notices, EPA
prefers to set PQLs based on PE data or
multi-laboratory collaborative study
data; however, when such data are not
available, EPA vses the generalized rule
of "5 to 10 times the MDL" to set the
POL. Where data becomes available,
EPA evaluzles the data to verify the
generalization or make the appropriate
change(s] dictated by the data.

EPA believes that the proposed PQLs
for the inorganic contaminants are
technologically and economically
feasible and that in general the "5 to 10
times the MDL" rule is a good estimate
of laboratory practical quantitation
capability for drinking water analyses.
This assertion has now been )
corroborated by evaluations of Water
Supply (WS) performance data for the
five inorganic contaminante in today's
rule.

Several commenters to the NOA had
concerns on how the WS performance
data would be used. EPA has used the
data in setling the PQLs in this rule as it
has for most of the regulated inorganics,
as discussed below,

The final PQLs for all five inorganics
were derived from data gathered in
recent Water Supply (W8) PE studies,
using the procedure described in 54 FR
22100, May 22, 1839. The use of this
procedure has been well documented.
The {inal acceptance limits and PQLs for
antimony, beryllium and thallium are
based on EPA and State data from
Water Supply PE studies #024-027
[USEPA, 1991d]. These PE studies were
also evaluated to verify the earlier PE
data on which EPA based the proposed
acceplance limits and PQLs for cyanide
and nickel. The new study dats, made
available for public comment in the
November 28, 1991 NOA, indicated (1}
for anlimony and thallium, for which
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two options were proposed, that their
PQLs be set at 0.006 mg/1 and 0.002 mg/
1, respectively (2) that the PQLs for
nickel and cyanide should be lowered
{the proposed PQLs for nicke! and
cyanide were already at levels that were
af or below the proposed MCLGs) and
{3) that the PQL for beryllium should
remain the same as proposed.

The PQL procedure, described in the
aforementioned May 22, 1989 notice,
generates acceptance ranges, i.e., a
range of acceptable variation in the

proposed for cyanide, (2) are based on
the data rather than two standard
deviations for antimony, beryllium and
thallium and (3) remained the same for
nickel as proposed. The resulting PQLs
and acceptance limits are shown in
Table 12.

TASLE 12 —INORGANIC CONTAMINANT AC-
CEPTANCE LIMITS AND PRACTICAL
QUANTITATION LEVELS

preservation, containers and holding
times listed in Table 13 were proposed
for the inorganic contaminants in this
rule. One commenter on the NOA
mentioned that the addition of 0.6 gram
of ascorbic acid in the preservation of
cyanide is not applicable to all samples,
and that the specific procedure in the
methods should be followed to
determine the meesure of ascorbic acid
required. EPA agrees with the
commenter and has amended the table

; Acceptance E ; .

analytical results compared to the Kase moL | fmits lus | by dccordl:SlY‘ 9
known or “true” value. The acceptance contaminant (ma/1) D‘;'ngut?u‘;a (mal1) No ot er comments were received on
limits for the inorganics in teday's rule lting these requirements. Therefore, the
were generated using the procedure Agency is promulgaling these
used to derive PQLs and the laboratory  Antimony.........| 0.006 30| ooos reguirements today, as listed.
performance data generated in Water Beryllium.. .| 0004 15| 0.001
Supply Studies 24-27, which were yanide. 0.2 25| 01
di din th A.Th I Nickel....... 0.1 15 0.01

iscussed in the NOA. The PQLs were oy 1 0.002 30| 0002
set at a conceniration where it was

estimated that at least 75 percent of the
EPA and State labs are within the
specified acceptance ranges. The final
acceptance limils (1) are tighter than

d. fnerganic chemical samplo
preservation, container, and holding
{imes. The requirements for sample

TABLE 13 —INORGANIC CONTAMINANT SAMPLE PRESERVATION, CONTAINER, AND HOLDING TIME REQUIREMENTS

Contaminant Presarvative ! Containar * Maximum holding time *
ANEIMIONY. oo icinmsaisivinniei Cong HNO; to pH <2 PorG & months.
Berylium.. ] Cone HNG, fo pH <2 PaorG 6 months.
Cyanide .« Cool, 4°C, NaOH to pH »12°.... PorG 14 days.
Micke... i Conec HNOs to pH <2 PuorG 6 months,
Thatium ... Cong HNGa to pH < 2. PorG € months,

! Samples that canncl be acid preserved at the time of collection because of sampling limitations or transportation restrictions should be acidified with nitric
asid 1o & pH <2 upon receipt in the laboratory. Following acidification, the sample should be held for 18 hours before withdrawing an atiquot for sample processing
and/or analysis.

2P = plastic, hard or soft; G = glass, hard or soft.

#1n all cases, samples should be analyzed as soon after collei:tion;a; possible,
* Ascorbic acid should only be uSed in the presence of residual chioring.

3. Organic Analylical Methods

A minimum of eight of the 17 methods
included in today’s rule are needed to
measure the 18 organic contaminants
{Table 14). Eleven methods have been in
use or promulgated in other rules; there
were no significant comments on them.
Four methods are single-analyte
methods (i.e.. they measure only one
analyte). Most systems will conduct
compliance monitoring for contaminants
to which they are vulnerable using one
of the volatile organic chemical (VOC)
methods and one to three other
methods—Methods 515.1, 525.1 and
531.7—all of which may be used to
measure the organic contaminants
regulated in two previous rules
promulgated on July 8, 1987 [52 FR
25680] and January 30,1991 [56 FR 3526].

Some commenters asked that when
EPA permits flexibility in method
selection by citing more than one
method for a contaminant, that the
detection limit, practical quantitation
limit {PQL) and maximum contaminant
limit (MCL) be set differently for each
method; EPA disagrees. Although
method detection limits (MDLs) as
calculated by the procedures in 40 CFR
136, appendix B may sometimes differ
for an analyte measured with different
methods, for regulatory purposes EPA
must set a single PQL and MCL. Since
laberatories can sometimes achieve
lower MDLs than those cited for a
specific listed method, EPA believes that
a laboratory which routinely achieves
the detection limits specified for a
contaminant (Table 14}, should be

permitted to use that method for
compliance monitoring.

EPA also received comments
recommending the use of alternate
analytical procedures. Because reliable
compliance data are necessary for
enforcement of the regulations, EPA
continues to cite only methodelogies
included in EPA regulations, as
summarized in the guidance contained
in the laboratory certification manual.
However, EPA recognizes that
improvements in analytical technology
may occur frequently. Thus, the Agency
is developing a regulatory process to
expelite the revision and updating of
older methods and the inclusion of new
metl.ods for drinking water compliance
ana'ysis,
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TaBLE 14.—ANALYTICAL METHODS, DETECTION LiniTs, MDLS, PQLs, MCLs anp MCLGS FOR OrGANIC CHEMICALS !

EPA method No. * ! Contaminant
5021, 502.2, 524.1, 5242, s |l Dichioromethans
502.2, 503.1, 524.2, | 1, 2, 4-Trichlorobaenzens .
5021, 5022, 524.1, 524 2... | 1,1, 2-Trichloroethane ..

1613 %,
5251, 530 5-:01
3086, 5251,
508, 525 1......
505, 508, 5251..
505, 508, 5251,
505, 525.1.....,
505, 507, 525.1.
51510,
515.1.
Byl
5311,
548......

' All concentrations are in mg/1
¢ Method 1613 [USEPA, 195011,

12 3 7. B-TCDD {Dioxin)
.| Benzo (a) pyrene..........
| Di (2-ethylhexyl) adipate
.| Di (2-ethylhexyl} phthalate
B = o T OO
.| Hexachlorobenzene ...
b Hexachiorocycropentad:ene
| Simazine..|........ -

| Dalapon
| Dinoseb
.| Picloram .|

Oxamyl (Vydate).
.| Glyphosale.
.| Endothalt |
Diguat ...

" AN 500 Level Methods [USEPA, 1988e and USEPA, 1990k].

a. Method-specific comments. Some
comments were received on individual
chemicals- ~phthalates, adipates, 2,3.7,8-
TCDD (dioxin). dalapon,
dichloromethane, endothall and
polynuclear aromatic hydrocarbons
{(PAHs)—and on certain methods being
approved for drinking water regulations
for the first time—Methods 506, 547, 548,
549, 550, 550.1, 513 and 1613 [USEPA,
1988e and 1980k].

Several commenters believe that not
enough laboratories will be certilied to
timely conduct compliance monitoring
analyses:; EPA disagrees. These
comments were similar to those raised
and answered in 56 FR 3550 in the rule
promulgated on January 30, 1981. EPA
also received a comment on the NOA
[56 FR 60949] about the effect of starting
the monitoring on' January 1, 1993 rather
than January 1. 1996. EPA recognizes
that an earlier compliance monitoring
start-date accelerates the need for
certification. EPA also believes there is
some confusion about the criteria for
obtaining laboratory certification.

EPA acknowledges that fewer
laboratories currently are proficient
with some of the single-analyte methods
and the 2,3,7,.8-TCDD Method 1613 than
with older pesticide and volatile organic
chemical methods. These same concerns
were raised by commenters when EPA
included newer methods in the rule
promulgated January 30, 1991. EPA again
expects systems o use vulnerability
assessments as a cost alfective way to
characterize trends in their water
quality and thereby be eligible for
renewable monitoring waivers. For
these and other reasons stated in the
1991 rule {56 FR 3550) EPA believes an
adequate number of laboratories will
have opportunity to obtain certification

or provisional certification for theése
contaminants in today's rule.

Some commenters were concerned
that high background contamination or

-interferences would make reliable

detecltion and precise measurement of
adipates. phthalates and
dichloromethane difficult or impossible
at the detection and MCL concentrations
listed in the July 1990 notice. They
believe thal many false positives for
dichloromethane, in particular, would
occur due to ambient air conditions in
the laboratory or sample collection site.
All EPA m&thods detailed careful
procedures that must be followed to
minimize or eliminate interferences or
contamination that can occur in sample
collection, shipment, storage and
analysis. In EPA’s laboratory
performance evaluation studies more
than 75 percent of the laboratories have
routinely and successfully analyzed
samples with dichloromethane at
concentrations near the practical
guentification level of 0.005 mg/1. This
affirms that laboratories appear to be
taking precautionary steps cutlined in
the methods.

Based on public comment and further
testing, EPA has modified Method 508
for the analysis of adipales and
phthalates. EPA switched from ternary
solveni mixture lo the binary methylene
chloride and hexane solvent mixture.
which is used in a previously
promulgated EPA method, EPA Method
606. Using this modification, a very good
precision of =6 percent was obtained in
replicate measurements at
concentrations near the practical
quantification level,

EPA acknowledges that methods can
often be improved and the Agency
works Lo refine them and to adept new

|
- -

MDL POL MCL | MOLG®

| o0.0002 0.005 0.005 2600
1 00003 0.005 0.07 007
.| 00001 0.005 0.005 0.003
d g0 0 3-10 " 3.10 % zet0
| 0.00002 0.0002 0.0002 260
| 0.0006 0.006 04 04
0.0006 0.006 0,006 2610

1 0.00001 0.001 0.002 0.002
1 - 00001 0.001 0001 zero
0.0001 0.001 0.05 0.05
0.00007 0.0007 0.004 0.004
0.001 0.01 0.2 0.2
0.0002 0.002 0,007 ooar
0.0001 0.001 0.5 ns
0.002 0.02 0.2 02

0,006 0.06 o7 07

0.009 0.0e 0.4 0.1
0.0004 | 0.004 0.02 0.02

analytic technology and technigues. For
example, EPA's Environmental
Monitoring Systems Laboratory in
Cincinnali is working to change
derivatization procedures that use
diazomethane for the measurement of
several chemicals, including dalapon.
Dalapon is now measured with Method
515.1. EPA plans to include dalapon in
the next version of Method 552, which
will be named 552.1. Method 552.1
replaces diazomethane with acidic

sethanol in the derivatization step, and
liquid-liquid extraction is replaced by
liquid-solid extraction. This should
reduce interferences and improve the
precision of the analysis.

EPA also plans to change the
procedure (Method 548) for
measurement of endothall. The new
method would be named Method 548.1.
It would replace
pentafluorophenylhydrazine with acidic
methanol in the derivatization step. and
liquid-solid exiraction is used. The
electron capture detector is replaced
with a flame ionization detector in the
new method. Data and method write-ups
were not available in lime for these
methods (552.1 and 548.1) to be included
in today’s rulemaking. However, EPA
anticipates adopting these methods for
compliance monitoring of dalapon and
endothall as soon as possible after they
are released by the Environmental
Monitering Systems Laboratory.

An early success is EPA Method 1613,
which is a consolidated method for the
measurement of 2,3.7,8-TCDD (dioxin} in
all matrices. It repldc.es Method 513,
which had been cited in the July 25, 1990
proposal and as the method for
monitoring dioxin as an vnregelated
contaminant in the rule promulgated
lanuary 30, 1991 |56 FR 3592, '
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§ 141.40(n}(11)]. This rule promulgates
its use only for drinking water. Its use in
other media will be promulgated as part
of the appropriate regulations.

EPA agrees with commenters who
stated that only one polynuclear
aromatic hydrocarbon (PAH),
benzo{a]pyrene, should be regulated at
this time (see earlier discussion in
Section I11-4), Three analytical methods
were proposed in the July 1990 notice for
the measurement of benzo{a)pyrene,
Meinod 550 and 550.1 use high pressure
liquid chromatography (HPLC). Method
525 uses a gas chromatograph connected
in a mass speciremeter. No significant
commenis were received on these
methods, Metheds 550 and 5501 are
included in today's rule for compliance
analyses [USEPA, 1860k].

Several commenters asked for more
mass spectrometer methods to increase
the number of analytes in an analysis
and to decrease the probability of
interferences that can cause false
poaitives. EPA proposed muiti-analyte
mass spectrometric Method 525 in the
july 23, 1690 proposal. As discussed in
an earlier Federal Register notice {56 FR
30272, July 1, 1891), EPA impreved the
method, renumbered and adopted it as
Method 525.1. Because Method 525.1
supersedes Methed 525, EPA is adopting
525.1 for seven organic chemicals in
today's rule.

Method 525.1 has the potential to
measure a large number of organic
chemicals; the question is whether the
required sensitivity can be achieved. As
always, laboratories using this method
(and other methods) for compliance
analysis must demonstrate an ability to
achieve the detection limits specified in
Section 141.24 using the procedure
described in 40 CFR part 136, appendix
B.

Some commenters requesied that EPA
consolidate methods across all EPA
programs and in all media. EPA realizes
the difficulty laboratories may have in
conducting certified analyses for the
same organic chemical in several
matrices over a wide range of
concentrations using similar yet
different EPA methods. Through EPA’s
Environmental Methods Management
Council, EPA is working to consolidate
methods, performance requirements and
definitions of quantitation and
detection. Regulatory. qualily assurance.
enforcement and other issues make this
a complicated task.

b. Responses to comments specific to
Method 1613 for dioxin. EPA has
received comments related to the
application of Method 1613 to the
measurement of chlorinated dioxins and
furans in drinking water. Some of these
comments address a narrow range of

issues, primarily the Method Detection
Limit {MIJL) and practical quantitation
limit {POL). Others are very extensive in
that nearly every aspect of the technical
details in Method 1613 are addressed. In
organizing ite responee to the comments
submitted, the Agency has responded to
general issues first, then to comments
specific to the technical details of
Miethod 1813.

Some comments on Method 1613
overall are incorporated into these
comment replies. Many commenters
were congerned about the performance
of Method 1613 on sample matrices
other than drinking water, particularly
on treated and untreated industriai
wastewalers, paper pulp, and sludge
from wastewater treatment processes.
EPA stated in the proposal of this rule
[55 FR 20428] that Method 1613 was
developed for these matrices. In 1991
EPA proposed Method 1613 for analysis
of these matrices by indusirial
discharges under the Clean Water Act
(proposed amendment to 40 CFR part
136 in 58 FR 5080, February 7, 1201}, and
solicited comments on that proposal. To
date, EPA has not responded to the
comments received on that proposal.
Because EPA desires to move quickly on
today’s drinking water rule, EPA is
responding to comments on Method 1613
related to application of the method to
drinking water prior to responding to
comments on the February 7, 1951
proposal of Method 1613.

Genercl issues concerning Method
1613. A commenter noted that Method
1613 has not been promulgated. EPA
agrees. Ad mentioned above, EPA
proposed Method 1613 under section
304(h) of the FWPCA at 40 CFR part 136
on February 7, 1991, accepted comments
at that time, and has not promulgated
Method 1613 in part 135 as of today's
date. EPA has used data from its studies
of Method 1613 to support the practical
quantitation limit (POL), the Method
Detection Limit (MDL), and other
technical aspects of the regulation of
dioxin in drinking water, in the same
way that EPA references other
documents in support of its rules. The
Agency is not required to use
promulgated methods for reference
purposes.

A commenter stated that EPA Office
of Water Method 1613 and Office of
Solid Waste SW-846 Method 8290 are
significantly different, contradicting
recommendations to Congress in the
report titled “Availability, Adequacy
and Comparability of Testing
Procedures for the Analysis of
Pollutants Established Under section
304(h) of the Federal Water Pollution
Control Act” [USEPA, 1988f]. The
commenter provided a block diagram

showing differences in these two
methods. EPA agrees that the two
methods are different in exact technical
detail, but the measurement principle of
the two methods is the same. In
developing testing methods for its
regulatory pregrams, such methods
evelve at different rates for different
purposes. For example, Method 1613
was originally developed primarily for
use in treated and untreated effluents.
but is applicable to pulps, sludges,
drinking water and other solid and semi-
solid matrices. Similarly, EPA Method
8290 was developed for use primarily in
solid and semi-solid matrices. but is
applicable to analysis of water. EPA is
in the process of consolidating methods
for dioxin measurement in air, water.
and z0lid waste, consistent with the
recommendations in the report that the
commenter references. However. such a
merger cannot take precedence over.
EPA’'s development of methods to meet
specific program needs and for
latory programs with Congressional
eadlines and court-ordered timetables
A commenter siated that, although
EPA used Method 1613A for analysis of
more than 500 samples, there have been
many versions of this method and the
data produced using these versions were
inaccurate. EPA acknowledges that
some data produced with early versions
of Method 1613 may have been less
accurate than data produced with more
recent versions. Much of these earlier
data were developed using complex
matrices, such as industrial effluents,
and were generaled as the method was
being developed. The method and ML
proposed in the November 1991 nolice,
and being finalized here, are based not
on these early data bul on later data
generated using reagent water, which is
a matrix more similar to drinking water.
The accuracy of analytic methods
usually improves with experience in
using the method. However, the fact that
data become more accurate as a
funciion of time does not mean that
earlier data are necessarily unsuitable
for their intended purpose. The Agency
is careful to consider in its rulemaking
the effects of the variability of the
analytical data. For example, in this
rulemaking, data variability is
accounted for in the determination of
the MDL. and is considered in setting
the PQL.

A commenter noted that Method 1611
calls for instrument calibration to be
verified al a high level, but that
calibration should be verified instead a1
the minimum level, because of
uncertainties at that level. EPA
disagrees that calibration should be
verified at the minimum level. In method




31804

Federal Register / Vol. 57, No. 138 / Friday, July 17, 1992 { Rules and Regulations

1613, calibration is verified at the mid-
point of the analytical range. This
verification is comman and aceepted
practice for analytical methods (see e.g..
the raethods in 40 CFR 136, appendix A).
The generally sccepted practice )
iollowed by EPA is to verify calibration
in a region where ertor is 8 constant
proporuen of the level being measured,
Thiz may not be the case if calibration
were done at the minimum level.

A commenter stated thal the MDL
tests for Method 1613 use reagent water
for tests of initial precision and recavery
(PR} and on-going precigion and
recovery [OPR), end that this practice is
inappropriate for methods that must rely
on extensive cleznug. Reagent waler ig
water in which the analyie(s) of interest
and inierlering cempounds are not
detected by the method being used. EPA
disagrees that reagent water is
inappropriate for the IPR. OPR. and
other tests. EPA believes that in the case
of diexin in drinking waler. reagent
waler and drinking water are nearly
equivalent matrices. in that the
concentraliens of potentially interiering
compounds in drinking waler are
extremely low.

A commenter stated that allowing the
analyst the flexibility to modify the
method may adversely affect method
performance on real world samples, and
cited as examples that the performance
test solution used to evaluate the
particular columns in Method 1613 will
not work with other columns, and that
reducing the solvent volumes 1o elute
the dioxin from the AX-21 cleanup
column would prevent analysts from
meeting the detection limits specified in
the method. EPA disagrees. In
developing and promulgating the 40 CFR
part 136, appendix A methods, EPA has
received comments in the past similar to
this one that the methoeds should allow
no flexibility in procedures [49 FR
43248|. EPA also received comments
that there should be great lesway to
modify the methods [49 FR 43245]. EPA's
general response to those comments and
to this comment is that flexibility is
permitted only in discretionary elements
of the lest procedures, and that the data
generated must meet all stuled
performance criteria.

For the specific examples that the
commenler cited, EPA believes that the
requirement for an alternate gas
chromatographic column to meet not
only the specifications for the
performance tes! solution but also to
meet the relative retention time criteria
in Method 1613 effectively precludes
any column with inferior performance,
and that reducing the solvent volumes
used with the AX-21 column to the point

where native dioxin becomes non-
detectable would probably cause the
recovery of the labeled compounds to
fall below the recovery specifications in
the Method: therefore, this would not be
slowed. :

EPA notes that the objective of
permitting flaxibility in certain
iscretionary parts of its ‘metiods is 1o
allow for improvements in technology
while requiring al! performance
specificatipns in the methed to be mat

A commenter included with its
cominants @pproximately 40 pages of
suggested techrical modifications of

18CI

Meihod 1613 to improve the reliability of

the Method. EPA appreciates these
suggestions. This cammenter has
participated in EPA’s validation studiss,
has conducted validation studizs of its
own, has scrutinized the details of
Method 1613 and other EPA methods,
and hag provided many valuable
suggestions for improvements to these
methods. EPA has considered all of
these suggestions, as well as the
suggeslions of others. in its continuing
evclution and vpgrading of analytical
methods, gnd shall continue to work
with all interested parties te assure that
these methods are as state-of-the-art as
pessible. Many of the suggestions relate
to analyses of more complex non-
drinking waler matrices and are not
relative to analysis of drinking water
samples.

1613 [nter-laboratory study. A
commenter said that EPA had not
completed its inter-laboratory study of
Method 1613 at time of proposal of the
drinking water regulation for dioxin. and
that EPA is premature in proposing
Method 1613 without validating it first.
EPA has relied only on the MDL studies
on Method 1613 in determining the MDL
and the POL. Inter-laboratery validation
studies are on-going and EPA will make
them public when complete. However,
EPA is not required by statute or policy
ta use inter-laboratory data to establish
MDLs or PQLs.

Two commenters staled that EPA's
inter-laboratory study used extracts of
samples but not real-world samples.
Both commenters are correct. However,
this rule relies on an MDL study as the
basis for the PQL, and not the inter-
laboratory studies. Therefore, this is not
a relevant issue for this rule. FPA used
extracts of real-world samples because
the shipment of large volumes of dioxin-
containing water both intra- and inter-
nationally 'Lm'as deemed 1o be tgo great a
risk to human health and the
envimnmeﬂnt and because of the
difficulty in producing a homogeneoug
mixture of dioxins in such large water
volumes. EPA understands the

commenters' argument and concerns
that performing an inter-lahoratory
study on extracts of water rather than
water iisell could possibly result in less
bing and greater precision than if water
had been used. but EPA believes that
the rick of using raw wasle waler
samples was unacceptable, EPA has
secenily collected and received a large
volume of data on application of Method
1673 te paper industry wastewalsr and
believes lhat the matrix effects
associated with extraction of dicxin
from water are fairly well quantified at
this point. EPA belisves that its
international inter-laboratory validation
study will be valuable in assessing
method and laboratory performance,
even though the study will not be
condusted on raw waslewater,
Howsever. the complex matrix effects
these data are intended Lo identify and

“help resolve are not relevant to drinking

water samples.

S80S extroction. A commenter siated
that the Soxhlet/Dean-Stark (SDS)
extraction procedure for solids has only
been tested to a limited extent on one
municipal sludge. The commenter was
correct al the time of this comment in
that EPA had performed limited testing
of the SDS extraction procedure on a
limited number of samples. Since that
time, EPA and others have extracted
many samples using the SDS technigue,
and although some data show that some
of the higher isomers and congeners of
dioxin may not be extracted as
efficiently as other extraction
techniques, EPA has not confirmed these
results. However, SDS extraction is not
a method that would be used on
drinking water samples. and so this
comment is nof relevant to the present
rulemaking.

A commenter noted that use of liguid-
solid extraction using 3M's Empore Disk
is approved by EPA [or Method 525.1,
and is included in dioxin Method 513
The commenter suggested that EPA
include the oplion of using the Empore
Disk in Method 1613. EPA is currently
evaluating the Empore disk as an
extraction device for agueous samples

in Method 1813. EPA’'s Environmental

Monitoring Systems Laboratory in
Cincinnati, Ohio (EMSL~Ci} has
performed extensive testing of liouid-
solid extraction devices. EPA will
continue to study the Empore disk and
similar devices because of their
potential for reducing selvent use in the
laburatory. and will incorporate such
devices into Method 1613 and other FPA
methods if the performance of these
devices is demonstrated to be
equivalent to extraction devices .
presently in these methods, Nationwide
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application for an alternate test
procedure may be made under 40 CFR
136.5.

Labeled compound recovery. A
commenter stated thal recovery of
labeled compounds in Method 1613 do
not adequately correct for incomplete
recovery of the native analytes because
itis nearly impossible to spike the
labeled compound into the sample in
such a fashion that it distributes itself
identically to the native analyte. EPA
has chosen the isotope dilution
technigue for quantification because it is
the most precise analylic technique
currently available to measure dioxin.
EPA is aware that in some instances the
labeled compounds are not distributed
identically to the native analytes. but
believes that the advantages of the
isoiops dilution technique far cutweigh
any limited imprecision and reduced
accuracy that may escur when external
standard guantitation technigues are
used. Nearly all analytical meathods for
dioxin employ isotope dilution to
provide the highest accuracy and
greatest precision.

Method Detection Limit (MDL) and
minimum level A commenter stated
that Method Detection Limits (MDL's) of
5 and 10 ppq for Methods 1613 and 513.
respectively, have not been
demonstrated and that it is not possible
for even the best laboratories to attain
the MDL developed by EPA. EPA
disagrees. EPA has now demenstrated
that the MDL = 5 ppq using Method
1613, as described in the NOA.

A commenter stated that the preposed
standard for dioxin is based upon
detection limits associated with |
outmoded analytical methods that are
thousands of times less sensitive than
the most advanced methods available,
that methods developed by Christoffer
Rappe, University of Umea, Sweden are
capable of detecting TCDD at 0.001-
0.020 ppqg in drinking water, and that
Canadian methods achiave MDL's of 2
ppa in pulp mill effluents and could be
extended to achieve 0.2 ppq in drinking
water. EPA is aware that it is possible to
achieve lower detection limits by
revising the dioxin methods to use
sample volumes 10 10 1,000 times (or
more] larger than the existing methods.
At present, most dioxin methods employ
a one liter sample. This sample is
shipped from field locations to
laboratories that have HRGC/HRMS
instruments. Samples will need to
continue to be shipped from remote
locations to laboratories. Most sample
shipments are by overnight courier so
that the samples can be maintained
refrigerated from the time of collection
until exiraction. Shipping 10 to 1.000

liters presents unique logistics problems
and is prohibitively costly (a 1,000 liter
sample weighs approximately 2,509 lbs..
and costs $1.50/1b. to ship for a total of
4,500 per sample). Also, while large
volume samples might theoretically
result in a lower MDL, increased
interferences are likely to result. EPA is
aware of no data demonstrating that
lower MDLs may be achievable. An
alternative would be tc collect the
samples on a liquid-selid extraction
davice al the remote location and ship
the device to the laboratary. However,
EPA has not developed or validated this
sampling means at this time. EPA is
aware of the methods proposed for
regulatory use in Canada, and believes
that the improvements in sensitivity
suggesied by the commenter are simply
the result of differences in terminology
and repprting practices, The Canadian
methods use the term “"MDL" to mean
the sample-specific detection limit that
is caloulated solely on the basis of
sigrial-lp-noise measurements. In
contrast, EPA uses the term MDL to
refer o the statistically determined
value that results from replicate
measurements, as described in 40 CFR
part 136, appendix B. EPA will continue
to study devices and procedures for
lowering the detection limit to levels
commensurate with the Agency's
measurement and regulatory needs.
1613 | Methed Detection Limit (MOL)
study. A commenter stated that the §
ppa MIIL in Method 1613 was caloulated
from a single-shot experiment that does

not represent a real work estimate of the

MDL. It alleges thal a real world
estimate of the MDL is at least 10 ppg
based on the 104 mill study and an
estimate by Georgia-Pacific. EPA agress
that the MDL in Method 1613 was
obtained by a single use of the MDL
procedire [40 CFR part 136, appendix B|.
As described in the proposal of Method
1613, the MDL procedure was followed
as prescribed, with a result of 5 ppa.
EPA has reviewed the data submitted by
the contract laboratory that performed
the MDL procedure and believes that the
tests were performed properly and that
the 5 ppg MDL is valid. EPA believes
that if the MDL procedure were
performed in other qualified
laboratories, similar results would be
obtained vsing Method 1613, although
some laboratories mighl obtain slightly
higher or slightly lower results.
However, the MDL is by definition a
single laboratory single operator
concepl. EPA is unaware of any samples
in the 104 Mill study that were analyzed
al least seven times, or that conformed
to other requirements of the procedurs
for determining the MDL. The

commenter provided no specific data for
analysis. Moreover, the 104 Mill study
analyses concern pulp, sludge and
industrial wastewater matrices and so
the MDL derived in that study is not
necessarily the lowest that could be
obtained in samples that more closely
resemble drinking water malrices.

Two commenters claim that the ML
study cited was conducted with reagent
water and. therefore, the MDL study is
not relevant, As EPA stated in ils
response above to the use of reagent
water for initial and on-going precision
and recovery and other quality control
tests, FPA believes that in the case of
dioxin in drinking water, reagenl water
and drinking water are nearly
equivaient matrices. in that the
concentrations of potentially interfering

- compounds in drinking water are

extremely low,

A cominenter said that no data are
presented in the Federal Register notice
|56 FR 5080] other than for reagent
water. Therefore, the proposed minimum
levels for selid malrices are
insupportahle. For the purpose of the
regulation of dioxin in drinking water,
data on matrices other than on reagent
water or drinking walter are
UNNENessSEry.

A comrmenter said that the MDL
experiment ig inappropriate due to the
high spike levels chosen for the study,
that the variabilily increases as the
concentration levels approach the MDL,
and that the only way to truly determine
the MDL is to perform the experiment at
the exact level of the MDL. EPA notes
that the 25 ppq level was chosen as
described in EPA's proposal of Method
1613 [56 FR 5095]. As stated earlier, EPA
believes tha! its contract laboratory
followed the MDL procedure correctly,
including the use of 25 ppq as the
spiking level. EPA agrees that the
variability incresses as the
concentration levels approach the MDL.
However, one of the tenets of the
concept of the MDL is that the
relationship between the level and the
standard deviation of the measurement
becomes approximately constant in the
region of the MDDL and the spiking level
is not critical in this region. In addition,
EPA believes that spiking at too high a
level will tend to gverestimate the MDL
rather than underestimate it. EPA is also
in the process of contracting for
additional MDL studies in a variely of
matrices and at other spiking levels
appropriate to the matrices. These data
will be made available at a later date.

Two commenters stated that it is well

" known that a break in the calibration

curve occurs at approximately 5 ppq.
Consegquently extrapolation from 25 or
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12 ppq lo 5 ppqg is not technically valid.
Extrapoiation mus! be made at or below
the break point. One of the commeniers
stated further that extrapolation of the
instrument calibration far beyond
demonstrated performance is not sound
science and provided a graph showing
relative standard deviation,as a function
of corresponding effluent concentration
for native dioxin in calibration .
standards. EPA agrees that calibration
error increases 4s concentration levels
aporoach the MDL, but believes that the
meazurement of the MDL in Meathod
1633 was made in a valid region of the
calibration curve and was mads
according to the MDL procedure, as
detailed in the proposal of Method 1613
|56 FR 5085] and the suppori dosumenis
for the HOA. EPA has reviewed the
graph provided by the conumenter and
believes that the granh supporis the
valigity of an MDL of 5 ppy. The graph
shows data points at equivalent
concentrations of approzimately 2. 5,12,
150, 500 ppg. associsted with
relative standard deviaiions of
approximataly 16, 8,7, 5. Zand 2
parcent, r ively. Caleulating the
relative standard deviation (RSD) of
these values resalis in standard
deviations of 0.48. 040, 0,64, 5. 20, and
160 Py, o ively. for ithe
concenirations: Assuming that the R5D's
are the resvit of three replicate
deigrminalions, the Student’s {
multiptier vsed-in the MDL procedure is
6.97, resulting in MDL values of 3.4, 2.5,
5.8, 35, 140, and 700 ppg. (If mere than
three replicates were used, the ML
values would be lower). These data
clearly show that in the region of the
DL {2-10 ppa). the ML i3
approximately constant, bul rises
rapidly as the spike leval increases.
Thus, the use of 4 high spike leval would
tend to overstate the DL, the opposite
of what is argued by the commenters.
Further, the data provided clearly show
that measurements can be made in the
range of 5 ppg because data waie
reported in this range,

Two commenters siated tha: dioxin
was not detected in one of seven
replicates in EPA s test of the MDL for
Method 1813, EPA belinves thal in EPA's
studies of the MDL for Method 1613,
EPA’s contract laboratory performed the
study improperly in its firsl 2Uempt. In
this attempt, the laboratory spiked the
native analytes into the blank that was
a part of the quality control assuciated
with the MDL test. Also, as pointed out
by the commentars, the laboratory failed
to deiect dioxin in ¢ne of the ssven
replicates. EPA rejected the data from
this MDL study, and had the laboratory
determine the MDL under the controlled

% '
Lol

conditions that EPA requires. The MDL
of 5 ppg that EPA states for Method 1613
is the result of the properly conducted
study. EPA did not formally release the
results of the improperly conducted
study. but has made all results of all
studies available to all interested
parties.

MIBL/POL issues. A commenier said
that the luwest level that can be :
measured is the PQL. EPA disagrees
EPA has demonstrated that
measurements can be made a5 low as
the MDL, but has defined the concept of
the POL as the lowest leve! that can be
relisbly achieved within specified limits
of precision and accuracy during routine
laboratory|operating conditions [50 FR
46202]. Thus, the PGL providas an
allowancefor the degree of
measuremeni precision and accuracy
that EPA estimates can be achisved
across labgratories. If TPA desires a
level of measuremen! pracision and
accuracy that is kigh, the PQL is ses
slightly higher (on the order 6 10 Uimes
the MDL}:
a elightly l#sser lavel of measurement
precision and accuracy (in exchange for
reduced healih rigks), EPA will set the
POL lavel 4Jomewhat lower {on the ordar
of 5 times the MDL), but EPA belisves
ihat measuremenis can be mads in the
een the PQL and MDL,

A commenter stated that Hnalization
of the PQL|should awail completion of
en appropriately dssigned inter-
laboratory study because the PQL is
intended 10 reflect performance of
multiple laboratories. The commenter
alse noted ihat the preferred methoed of
determining the PQL would be o utilize
performange evaluation data from as
many labs as possible. EPA helieves
that inter-laboratory studies, whether
metinod validation or performance
evaluationare useful in establishing the
PQL, bul also believes that a multiplier
of 5 -10 times the MDL is an effective
way to eslablish the PQL. In estimating
the PQL, EPA takes into considsration
all data available, including single
laboratory, mulii-laboratory,
performangs evaluation, and cther data,
as well as fegulatory needs to protect
human health and the environment. In
the regulation of dioxin in drinking
water, EPAl has reviewed the data from
it study of| Method 1513, as well as duta
submilted by cemmenters EPA hag
established the PQL for this rule after a
raview of technical data from method
studies and from health risk
congideraiions,

A commenter said that decreasing the
PQL from 50 ppg lo 30 ppg represents a
very slight decrease in the level of risk
that does not justify the drastic increase

whereas if the Agency desires

in the leve! of uncertainty that would
occur. EPA disagrees that there iz a
drastic increase in the level of
uncertainty between 50 and 30 ppg. As
the data submitted by the commenter
demaonstrate, the uncertainty
attributable to calibration increases
from approxima ety six percent (o
approximately seven percent when the
level decreases from the eguivalent of 50
ta 30 ppa.

A commenier stated thai il is a
longstanding prastice within the
scientific community (o use s 3-nld
mulliplior in establishing the limit of
yuantitation. The American Chemical
Soclely (ACH] uses the concepis of the
Limit of Beatection (LOD] and Limit of
Quantitation {(LOQ) in discussinns of the
lower limits of analytical measurements
The LOD is approximataly equivaient to
EPA’s ML and the LOQ is
approximately 8.9 tmes the MBDL. is
EFA has stated in previous discussions
of the POL {50 FR 46352], the MDL and
LOQ are single laboratory concents,
whereas the POL is the lowes! laval that
can be rehiably achieved within
specified limits of precision and
aocuracy during routine laboratory
cperating conditions. EPA uses a
multiplier of 5 1o 14 times the MDL as
well as other factors to establish the
PQL. EPA is presenily in the proceas of
reviewing its approach to estabiishing
the limits of analytic chemisiry for
drinking water semples and the vse of
this information in seiting drinking
waler standards. EPA may propose
revisions (o its general epproach in a
later Federal Register notice. The ACS
concepts are among those that will be
considered in this process. EPA will
review iig MCLe at that tme o
determine whether revisions are
appropriate.

A commenter stated that the POQL
should be set at 10 times the MDL since
the carcinogenic risks de not justify less
precision in dioxin measurement. As
EPA bas noted in response lo other
cominents, EPA has set the PQL at
approximalely five times the MDL based
un techninal and health risk
censiderations. The PQL is 2 regulatory
teol that may include consideration of
health risk. EPA also reiterates that the
precision of the dioxin measuremant is
not significantly degroded between 50
and 30 ppy.

c. Deteciion and quantitation jevels;
laboratory performance criteria. Many
comments were received on EPA's
procedures for determining MDLs and
PULs. Caleviation of method detection
limits (MDLs) by procedures set forth at
40 CFR Part 138 Appendix B is
understood and generally accepted by .1’
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the laboratory community. A few
commenters wrote thatl since some
MDLs cited in EPA methods are a one
time determination by one analyst. the
results may not generally be achisvable
by the number of laborateries needad to
handle compliance monitoring on a
routine basis. EPA believes that
taboratory performance improves as an
enalysis progresses [rom being novel to
routine. The purposs of the PQL concept
is to ellow for this inter-laboratory
variability and ensure that the majority
of good laboratories can adequately
measure contaminants. EPA has also
provided relief for mosi contaminants in
toduy’s rule by permitting performance
evaluation zamples 1o be judged by the
results of the group of lateralories
participating in each study rather than
on an absolute scale {i.e. the pass
criteria are two standard deviations
from the average result rather than
within a fixed *percentage of the

* spiked concentration).

The selection of practical quantitation
levels {(PQLs] has been discussed at 55
FR 30370 and references therein. EPA
received comments on POLs identical or
similar to those received and responded
to in earlier rules [55 FR 30370, and 56
FR 3547-3552 and 30269-30271). Some
commenters on the July 1990 proposal
wrote that some PQLs were too low for
most laboratories to quantify a
contaminant with acceptable precision
because EPA relied tco much on
performance by the “best" laboratories
in setting the PQLs. Some commenters

objected to the PQL for dioxin that was
proposed at five times the method
detection limit. They suggested all PQLs
be ten or more times the MDL even if
this required that a maximum
contaminant lsvel (MCL) he increased;
EPA disagrees. EPA recognizes that use
of a five-fold multiplier, rather than ten-
fold, may result in some loss of precision
and accyracy in performing analyses.
Hewever, EPA belisves it is sometimes
appropriate to accept somewhalt greater
imprecigion and inaccuracy when
necessary to achieve health risks within
EPA’s target risk range. EPA makes such
judgmerits on & crse-by-case basis.

Other commenters stated that some
PQLs were foo high, especially for
contaminants with zero or very low
maximum contaminant level goals.
These commenters suggested that PQLs
and MCLs could be lowered
significantly to reduce risk, thereby
allowing only the best laboratories to
perform|compliance analysis. However,
EPA believes this is impractical, due to
the large number of compliance samples
that are required to be analyzed by
these rules,

In response to this interest in
detection and quantitation levels, EPA,
the American Chemical Scciety (ACS)
and the American Society for Testing
and Materials (ASTM) are working on
standard definitions of analytical
detection and guantitation levels for
chemiceil analyses in any matrix. The
definitions, if adopted by EPA, would be
only a part of the process used to

determine the feazibility of measuring a
contaminant with acceptable precision
at the MCL. The Agsncy is also
developing criteria to define what data
should be collected to set
interlaboratory performance standards.
EPA has determined, however, that it
is appropriate io set PQLs for loday's
contaminants using the procedures
discussed in the proposal {55 FR 30370

{55

- and references therein) rather than

waiting for the resulis of the new
definitions. The maximum contaminant
level goal (MCLG] for several of the
organic chemicals in today's rule is
significantiy greater than the MDL listed
for each contaminant in the EPA
methods. This means setting MCLs
equal to MCLG does not pose the same
problem as when reliable detection and
quantification is desirable near or below
MDLs.

For sixteen regulated organic
chemicals in teday's rule, the PQLs are
based on laberatory performance data.
As discussed earlier, considerable
variation in interlaboratory performance
was observed. For this reason, the PQLs
for benzo(a)pyrene and 2, 3,7,8-TCDD
are respectively estimated at ten times
and five times the method detection
limit {as defined at 40 CFR part 138,
appendix B). Table 15 lists MCLs. PQLs
end laboratory acceptance limits for
each organic contaminant. The ranges of
concenirations included in EPA's
laboratery performance samples are
also listed.

TasLE 15.—MCLs, POLS AND ACCEPTANI.il:E LiviTs DETERMINED FROM LABORATORY PERFORMANCE STUDIES

Contaminant MCL“{'“Q‘F POL (mg/1) +Ace. Lim.

1.2 4-Trichlorobanzena 0.07 0.005 | £40%.

1,1,2-Trichlorobenzeng... ... 0.005 0.005 | =40%.

Benzol ) py e o i s b s 0.0002 0.0002 | 2 5td. Dev.
Dalapon 0.2 G.01 | 2 5td. Dev/
Dichoromethane ..., 0.005 0.005 | £40%.

Di {2-ethylhexyl) adipate... 0.4 0.006 | 2 Sid. Dev.
Di {2-ethythexy!) phthalate 0.006 0.006 | 2 Std. Dav.
Dinoseb .......... 0.007 0.002 | 2 Std. Dev.
Diguat 0.02 0.004 | 2 Std. Dev.
EOOINAN ...t semes e et nae e sssasean s s sraren 0.1 .09 | 2 Std. Dav.
Endrin 0.002 0.001 | £30%.

Glyphosate .i....... 07 .08 | 2 Stdl. Dev.
Hexachlorchenzens 0.001 0.001 | 2 5id. Dev.
Hexachlgrocyclopentadiens .08 0001 | 2 Sid. Dev.
Oxamy! {Vydata) 0.2 Q.02 | 2 Std. Dev.
Picloram.... 0.5 0.001 | 2 Sid. Dev,
Simazine \ 0.004 0.0007 | 2 Std. Dev.
2.3,7.8-TCOD (DHoxiNY yieevsoismmsrnciees B S ———— k100 3107 | 2 Bid. Dev.

in the July 1920 proposal only the
PQLs for the VOCs were based on an
analysis of EPA-sponsorad laboratory
performance studies. The remaining
PQLs were calculated as multiples of the
MDL. More perlormance study data,

which was cited in the Nevember 29,
1991 notice, has now been obtained and
evaluated. The final acceptance limits to
successiuily analyze ths samples were
generally sat at plus or minus two
standard deviations (%2 std. dev.) from

the average value measured in each
studwv. .

With the exception of endrin and
thrae volatile organic chemicals (1.2.4-
trichlorobenzene, 1,1.2-trichloroethane,
and dichloromethane), EPA ngrees with
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commenters that the performance by the
current pool of laboratories does not
warrant setling pass/fail criteria within
fixed plus or minus percentage limits of
the true concentration and acceptance
limits for the other organic contaminants
in today's rule remain at -2 standard
deviations. EPA disagrees with the
comment that regulation be delayed
until fixed accepiance ranges can be
determined by interlaboratory
performance. EPA believes performance
will improve as laboratories routinely
use a method to maintain certification
for compliance monitoring analyses. The
new methods are based on the same
basic analytic techniques as many
existing methods {such as GC, GC-MS,
HPLC). EPA's experience in applying
these techniques to other analytes has
been that laboratory proficiency
improves as laboratories become more
experienced with the basic technique
and specific individual methods.

Although the data are insufficient to
change the propoeed certification
acceptance limits, they are sufficient to
examine the relationship belween study-
generated PQLs and PQLs calculated by
multiplying MDLs by a faclor. In today's
rule, EPA has set PQLs for 16 arganic
contaminants after considering an
analysis of the performance from EPA-
sponsored laboratory studies and MDL
data. In most cases the PQLs are ten
times the MDL. For four contaminants,
the PE data were adequate for
establishing the PQLs. For the
remainder, PQLs were established on
the generalization of 10 times the MDL.
For many of these contaminants, a
limited number of Iaboratories
participated in the PE studies, and EPA
therefore believes these data do not

' adequately represent likely performance
over time. For other casges, while there
were a considerable number of
laboratories participating, the
regression-derived acceptance limits
were broad (> =50%), and the PQL was
based on 18 times the MDL, with
acceplance limits set at =2 standard
deviations, to allow for improvement in
the future. EPA found that federal and
State laboratories, which were more
experienced with the methods
performed belter. EPA therefare
believes the other laboratories’
performance will improve over time and
use of 10 times the MDL lo set the PQL
is appropriate.

For dioxin (PQL=5 MDL) and
benzo(a)pyrene (PQL=10 MDL). PQLs
could not be derived from an analysis of
the limited laboratory performance
database. The commenter correctly
notes that in most studies,

benzola)pyrene was not tested near the

final maximum contaminant level of
0.0002 mg/1. However, in the November
29. 1991 notice and in today’s rule, EPA
discusses a two-laboratory study of this
contaminant. The precision obtained in
samples spiked at 0.0002 mg/1 was
excellent—--6 percent or better. A
similar study, which is discussed in
today's rule, for dioxin using Method
1613 was conducted with good results.
Thus. the BQL for dioxin and
benzo(a)pyrene are today specified
respectively as five and ten times the
MDL.

The final PQLs for di(2-
ethylhexyl]ladipate and di(2-
ethylhexyl]lphthalate are set at ten times
the MDL. This is consistent with EPA's
general guidelines that calculated PQLs
be equal to five to ten times the MDL.
The commenter refers to the relatively
poor performance in some of EPA’s cited
studies. However, in the November 28,
1991 notice and in today's rule, EPA
discusses an improvement in the
Method 506 eluant mixture, which has
been tested in samples spiked near the
final maximum contaminant levels. EPA
believes these data warrant setting a
PQL at ten times the MDL.

EPA notes that PQLs that are based
on an evalyation of the concentration at
which about 75 percent of the
laboratories participating in a study can
successfully analyze a sample use a
criterion that is more stringent than
setting a pass criterion of 2 std. dev.
Using this dpproach, the final PQLs for
volatile organic chemicals are very clase
to ten times the MDL. This is consistent
with the performance observed with
other regulated volatile organic
chemicals. all of which can be measured
in the same sample by an identical
analytical procedure. Since analyses for
dioxin, pesticides and other organic
chemicals in today's rule usze several
different analytical tecliniques, EPA
expected laboratory performance would
be less homogeneous than for the VOC
chemicals. which used the now-routine
purge and trap method. Use of study-
dependent laberatory criteria is
consistent with the reguirement to
achieve the|lowest feasible MCL.

EPA disagrees that performance
sample data need to be normally
distributed in order to proceed with &
determination of the suitability of a
method for compliance measurements. It
is not practical or necessary to
benchmark interlaboratory performance
on anything but a standard matrix. Each
analytical method notes if and how the
analyst should check a compliance
sample or laboratory reagents for
possible interferences. As discussed in
today’s rule, the available data indicate

that laboratories have done so even
with potentially difficult analytes such
as dichloromethane.

EPA agrees with the comment that
when analytical variability poses a
problem, the system should have the
opportunity to use multiple samples and
average the results. EPA's monitoring
requirements already provide this relief.
The requirements permit confirmation of
sample results, and the elimination [with
State concurrence) of spurious
analytical results. And more than one
confirmation sample may be taken,
provided the State concurs.

EPA notes that for most of the
analytes presented in the table with
relatively high confidence intervals, the
POLs and MDLs are significantly less
than the final MCLGs and MCLs, so
imprecision of the analysis is not as
likely to lead to resource-wasting false
positives.

The POLs for most of the
contaminants are identical to the PQlLs
proposed on July 25, 190, The PQL for 2,
3, 7, 8-TCDD decreased based on an
evaluation of data from an
interlaboratory study that used Method
1613. The data were cited and discussed
[56 FR 80952-60953] in the November 29,
1291 notice of availability.

For the reasons cited elsewhere in this
rule and in the July 25, 1990 proposal [55
FR 30416], the final MCLG for 2, 3. 7, 8-
TCDD (dioxin) remains at zera mg/l,
and the final PQL is estimated as five,
rather than 10, times the MDL. As
discussed in the November 29, 1991
notice, MDLs of 6 X107% mg/l and

‘4% 107? mg/l were obtained with a

precision of +12% in an EPA-sponsored
study. Considering the zero MCLG. the
high relative health rigk, and the low
probability of ccourrence in finished
drinking water, the final PQL has been
set at five times the average of the two
MBILs. The average MDL is 5107 % mg/
I—five times this MDL is 2.5x10°% mg/l.
which rounded up becomes the final
PQL of 31078 mg/l. The final MDL is
50% lower than the proposed MDL of
10> 107 mg/l. The final PQI. for dioxin
is 40% less than the proposed PQL of
5x107% mg/L

The important use of laboratory
performance data is to help EPA set
fixed ranges of 7= acceptance limits
{Table 15) for laboratories to obtain and
maintain certification. For fourteen of
the organics covered by today's notice,
EPA has set the acceptance limits for
certification samples at two standard
deviations based on performance

* sample study statistics rather than

defining fixed acceptance limits.
These limits will permit a reasonable
number of laboralories to obtain
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certification for compliance monitoring
analyses while ensuring continued
progress toward more efficient analysis.
Laboratory performance data for the
remaining five organic contaminants
were obtained in the following studies,
which were also cited in the November
29, 1991 notice. In the first study, the
lowest concentration of benzofalpyrene
tested in an EMSL study was 0.002 mg/l,
which is ten times greater than the
proposed MCL. Rather than extrapolate
these data, two EPA lzboralories tested
Method 550 for benzo(a)pyrene at the
proposed MCL of 0.0002 mg/l [USEPA,
1991c]. They achieved a very good
precision of =6 percent or better. The
second study concluded that the
precision for adipate and phthalaie

analysis with Method 506 was relatively

poor in EMSL PE studiss [USEPA,
1991c}. With the solvent changes
discussed in Section HI-B-3a, an EMSL
laboratory obtained very good precision
of =6 percent or betier in samples
spiked near the MCLs. Based on these
results EPA is citing Methods 508, 550
and 550.1 as compliance methods in
today’'s rule, and is permitting individual
performance evaluation sample study
statistics to determine the acceptance
limits (ranges) by setting them at two
standard deviations around the average
concentration (Table 15).

For endrin and the volatile organic
chemicals, an analysis of laboratory
performance evaluation data, the most
recent of which were cited in the
November 25, 1891 NOA, affirms that
laboratory performance warrants using
lixed limits of =30 percent for endrin.
The data also support using the fixed
acceptance limits of 40 percent for
three volatile organic chemicals
included in today's rule—
dichloromethane, 1,2 4-trichlorcbenzene
and 1,1,2-trichloroethane. These are the
same limits listed in Table 16 of the july
25, 1990 notice.

Several commenters on the NOA data
for the SOC contaminants expressed
concern about broad confidence
intervals (near +100 percent) and stated
doubts about PQLs based on such wide
bands. EPA agrees that the data for
some contaminants showed broad
acceptance bands, and for those
contaminants, EPA has established
acceptance limits as =2 standard
deviations of the data developed in PE
studies. As laboratory performance with
these methods improves, as is EPA's
experience with new methods, the
confidence intervals will narrow.

4, Laboratory certification. Several
commenters expressed concern about
the resources needed and the time
constraints to achieve full certification
prior to the initial monitoring period for

newly regulated contaminants. EPA
understands that certification for all
parameters in time to comply with the
initial monitoring deadlines
{specificatly, the January 1993~
December 1895 period in today's rule)
may pregent some difficulties in some
areas. To alleviate this, EPA is
recommeanding that Siates and Regions
grant provisional certification, but only
for rzcently regulated analytes. The
provisional certification criteria are not
regulatory in nature. Cuidelines for
granting provisional certification are
described in EPA’s “Manual for the
Certification of Laboratories Analyzing
Drinking Water™ [USEPA, 1990m]}.
States and Regions are encouraged to
begin certifying laboratories for analytes
as spon as MCLs and certification
requirermnents for those analytes have
been promulgated. It is not necessary to
wait for MCLs to become effective or for
the State or Region to become certified.
Under the Certification Manual, a State
is to grant a laboratory provisional
certification enly for newly regulated
analytes until the next regularly
scheduled on-site audit after the
effective date of the MCLs or until the
end of the first monitoring period,
whichever comes first. Also, according
to the Certification Manual, in order to

. be granted provisicnal certification a

laboratory should currently be certified
to test for other drinking water
parameters, pass an annual performance
evaluation sample containing the
analytes of interest, and meet all the
other criteria stated in the rule. States
may add additional requirements that
they deem appropriate. In addition,
Stales may set criteria for certifying a
laboratory for the measurement of
dioxin {2.3,7,8~TCDD) with EPA Methed
1613.

EPA wisheg to clarify the effective
date of promulgated analytical methods
in this rule. A promulgated method or
method npdate must be used for those
analyteq for which it was promulgated
as soon as the MCLs become effective,
which is usually 18 months after
promulgation. However, the methods
may and should be used starting 30 days
after promulgation of the rules for
analyzing samples. This will enable
laborataries to be well prepared and at
least provisionally certified when the
MCLs and monitoring requirements
become effective.

5. Selection of Best Available
Technology

a. fnorganics. On July 25, 1990, EPA
proposed the best available technologies
(BATs) for the removal of the five
inorganic contaminants from drinking
water [35 FR 30416). Today's notice

finalizes these determinations. Table 16
summarizes the final BATSs for the five
inorganic contaminants.

TasLe 16 —FinaL BAT FOR INORGANIC
CONTAMINANTS

Cortaminant BAT !
Artimony ... ..| C/F; RO.
Berytlium .. .| A&l IE: RO; LS; C/F
Cyanide .... . 1E; ROy, CH.
Mickal ... A 1E; RO; LS,
Thallium AAJIE.

! Besi Available Technology {BAT):
Al = Activated Alumina.

IE == lon Exchanga.

LS = Lime Schening,

RO = Reverse Osmosis.

C/F = Coagulation/Filtration.

CH = Chioring Oxwdation.

The BATSs presented in this notice are
the same as in the proposal with one
exception: ion exchange for cyanide
removal is amended to require pH
adjustment for betier removal efficiency.
This issue is discussed below in further
detail with the discussions of the other
major concerns expressed during the
public comment period for the proposed
rule regarding the BATs for the IOCs.

(1) BAT field demonstrations. Several
commenters stated that the proposed
BATs have not heen demonstrated
specifically for some of the inorganic
contaminants under field conditions.
These commenters were concerned that
the reliance upon bench-scale and pilot-
scule data in the absence of field studies
might not meet the requirements of BAT
for these contaminants under section
1412(b)(5) of the SDWA.

The Agency does not believe that the
SDWA requires field studies as a
prerequisite to establishing BAT for a
contaminant. The SDWA directs EPA to
set the MCL as close to the MCLG as
“feasible.”” The SDWA defines
“feasible" as “feasible with the use of
the best technology which the
Administrator finds, after examination
for efficacy under field conditions and
not solely under laboratory conditiens,
[is] available (taking costs into
consideration).” Section 1412(b)(3)(D].
EPA interprets this provision to require
field trials for a technology, not for the
application of thal technology to each
individual contaminant. Consequently,
EPA has not required full-scale field
validation of a technology's feasibility
for treating a specific contaminant if its
effectiveness has been demonstrated at
bench or pilot scale for that compound.
The technology, however, must
reasonably be expected to performin a
similar manner under field conditions
regardless of aberrations due to scale-u
factors.
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It should also be noted that many of
the 83 contaminants for which Congress
required EPA to establish NPDWRs by
June 19, 1989 had never been regulated
by EPA or treated by public water
systems. Thus for many of the
contaminants which Congress required
EPA to regulate, the data which the
commenter asserts are a prerequisite to
selecting a technology as BAT do not yel
exist. The commenter's arguments
suggest that Congress required FPA tg
regulate many new contaminants within
3 years of the 1986 amendments bul
effectively precluded EPA from selecting
any technologies as BAT for the
regulations. Therefore, EPA believes it is
appropriate 1o consider pilot plant and
laboratory studies to project the removal
efficiencies for these inorganics that
would be achieved by technologies that
have been in full-scale use by public
water systems for other similar
contaminants. A detailed discussion of
the efficiencies of each of the treatments
can be found in the July 1990 proposal
and in the “Technology and Cos!s far
the Removal of Phase V Inorganic
Contaminants from Potable Water
Sources™ [USEPA, 1990b].

While some of the treatments listed as
BATs in Table 16 are not currently in
full-scale use to treat specifically for the
inorganic contaminants in today's
notice, they are demonslrated
technologies currently in use to treat a
variety of drinking water contaminants,
including previously regulated inorganic
contaminants. Further, in each case,
high guality bench- or pilot-scale data
obtained under verifiable conditions
which replicate typical drinking water
treatment conditions have been
provided. These data confirm that the
treatment efliciencies of these

technologies are high and that these
technologies may be properly
designated as BAT [or the inorganic
contaminants,

(2) Potential for antimony leaching
frem tin/antirony solder. Several
commenters were concerned that
entimony could leach from tin/antimony
solder joints similar to lead leaching
from lead/tin solder joints.

FEPA has determined that antimony
leaching [rom tin/entimony solder doeg
Got present a contamination problem.
EPA has based this determination upon
a theoretical analysis of the potential for
leaching and on three studies that
investigated antimony levels in waler in
contact with tin/antimeny-soldered
copper pipe joints [Herrera et al., 1981,
Subramanian et al., 1991, and USEPA,
1988a).

When different types of metals are in
contact with each other. galvanic

. corrosisn can occur. In a galvanic

couple, one metal will serve as the
anode, which will deteriorate, and the
other metal will serve as the cathode.
For copper pipes soldered with either
lead/tin solder or tin/antimony solder.
three galvanic couples can exist. For
lead/tin-soldered copper pipe joints, the
three couples which exist are: copper-
tin, copper-lead, and lead-tin. The
strongest galvanic couple of these thres
will be the copper-lead couple and lead
will seive as the sacrificial anode. Thus,
galvanic corrosion would promote lead
leaching from & lead/tin-soldered
copper plumbing joint. For the tin/
antimony-seldered copper pipe joint, the
three couples which may exist are:
copper-antimony, copper-tin, and tin-
antimony. The strongest galvanic couple
of these three will be the copper-tin
couple and|tin will serve as the
sacrificial anode. Thus, galvanic
corrosion would promote tin leaching,
rather than antimony leaching, from a
tin/antimony-soldered copper pipe joint
and very little antimony would be
expected to leach. In addition, tin can be
passivated by tin oxide, which could
form a passivating film to further inhibit
antimony leaching from a tin/antimony
solder joint.

Laboratory experiments and field
tests were conducted to verify the
theory on the potential for antimony
leaching from tin/antimony solder joints
(Seattle Distribution System Corrosion
Control Study: Volume L. Potential for
Drinking Water Contamination from
Tin/Antimony Solder prepared by
Herrera et al. for USEPA (August, 1981}
[Seattle, 1981] and alsa reported in
Herrera et al., Journal of the American
Walter Works Association, July 1982)
|Flerrera et al., 1982],

The laboratory experiments evaluated
antimony lgvels from tin/antimony-
soldered copper coupons with
slagnation times between one-half hour
to 88 hours. Two coupons of pure
antimony were also tested with a
stagnation time of 70 hours for
comparative purposes. The coupon tests
demenstrated that antimony dissolution
was several orders of magnitude lower
than Lhe dissclution from pure antimeny
metal even though the stagnation time
was longer (98 hours versus 70 hours).
The highest antimony concentration
observed in/the tin/antimeny coupon
testing was 3.7 pg/1, which is below the
MCLG promulgated in this noticed for
antimony. In addition, tin oxides were
found adheting to areas on the solder.
which may provide additiona!l inhibition
of antimony! leaching from tin/antimony
solder.

Field tests were conducted al the
University of Washington where tin/
antimony solder has been used for

building plumbing systems since 1968.
Samples (0.9 liter) were taken at the
point where the distribution system
entered the building to obtain the
characteristics of the inflow water.
Several commenters stated that these
were the only type of samples taken and
claimed that the study did not evaluate
the leaching potential of the plumbing.
However, overnight standing samples
(0.6 liter) were taken at the tap located
the furthest distance from the entry
peint lo the building. The plumbing
systems ranged from 1 to 10 years in
aga. Thus, the contribution of antimony
leaching from tin/antimony soldered
copper pipe joints was evaluated by
comparing the results from the gvernight
tap sampling with the building inflow
sampling results. A difference in
antimony concentrations between the
overnight tap sample and the building
inflow sample was observed in only one
of the eight buildings where sampling
was conducted. The concentration of
antimony in thal overnight tap sample
was below the MCLG. All of the other
antimony concentrations were helow
the detection limit. In addition, tin oxide
films were found on three solder joints
which were removed from a building’s
plumbing system. These films could
have contributed to the inhibition of
antimony leaching from these joints
{Herrera et al., 1981].

The commenters noted that the study
cenducted at the Universily of
Washington evaluated only one tvpe of
waler quality, However, Seattle's
finished water quality, at the time of this
study, was corrosive, yel significant
antimony leaching from tin/antimony
solder was not observed under these
conditions. In fact, all of the anlimony
concentrations measured in this study
were below the MCLG and most were
below the detection limit. The amount of
antimony leaching from tin/antimony
solder would be even less in non-
corrosive walers,

This was confirmed by another study
which evaluated the impact of severaj
water qualities on antimony leaching
from tin/antimony solder with various
slagnation times (Impact of Lead and
Other Metallic Solders on Water
Quality, prepared by Murrell for USEPA,
fuly, 1988) [USEPA, 1988a]. In this study,
a pipe loop was censtructed with tin/
anlimony-soldered joinls 1o evaluate the
effect of waler quality or antimony
leaching from tin/antimony solder. Four
waters with the following
characleristics were evaluaied with
varying stagnation times to determine
their effect on antimony leaching from
linfantimeny solder: (1) pH between 5.1
and 5.3; (2] pH between 6.3 and 6.6: (3]
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pi 7.4; and {4) pH between 8.5 and £.6.
The stagnation times evaluated in this
study were 4 hours, 8 hours, 12 hours, 24
hours, and 4 weeks. Six samples were
taken at each pH and stagnation time
combination.

For the two higher pH ranges, where
the pH was above pH 7.0, all of the
samples had antimony concentrations
below 4 pg/l for stagnation times up to

24 hours. All of the samples for the
lowest pH range also had antimony
concentrations below 4 ng/l for
slagnation times up to 24 hours. For the
second lowest pH range (pH between
6.3 and 8.8}, results at 4 ug/l and above
were observed at stagnation times
below 24 hours. One of the six samples
with a stagnation time of 12 hours
exceeded the final MCLG and three of
the six samples with a 24-hour
siagnaiion time exceeded the MCLG.
However, EPA believes that sysiems
with such a low pH would likely fail to
meet the requiremesnts of the recently
promulgated lead and copper rule (June
7.3801, Federal Register {56 FR 26480]).
Those systems would therefore likely
need to increase the pH of the finished
water to comply with that regulation.
Finished water with a pH above pH 7
did not produce antimony
concentrations above the MCLG in this
study and this water quality is a likely
minimum necessary to comply with the
lead and copper rule.

EPA also believes that this study
addresses several commenters' concerns
about antimony leaching from newly
soldered joints. The commenters
apparently believe that antimony
leaching from tin/antimony solder could
be similar to lead leaching from lead/tin
solder and thus were concerned that
significant concentrations of antimony
could leach from newly soldered joints.
As discussed above, antimony leaching
from newly soldered joints was not
observed in non-acidic waters which
will predominate as systems comply
with the lead and copper rule
requirements.

The effect of water quality on
antimony leaching from tin/antimony
solder was also investigaled in
Subramanian, Conner and Meranger,
Journal of Environmental Science and
Health, 1891 [Subramanian et al., 1991j.
This study investigated the effect of
three water qualities on metals leaching
from four non-lead-based solders. The
amount of metals leaching from newly
soldered joints was evaluated using high
purity. tap, and well water samples with
various standing times. The pH of the
high-purity water was 6.8. The pH and
alkalinity of the tap waler was 7.8 and
30 mg/l (as CaCQs). The pH and

alkalinity of the well water was 8.1 and
135 mg/1 {as CaCOy).

The amount of antimony leached into
samples was at or below the detection
limit of 1.2 mg/! for standing times up to

'7 days, regardless of the water quality.

For the high-purity and well water
samples, there was no detectable
leaching of antimony with standing
times longer than 7 days. However, the
amount of antimony leached into tap
water after 14, 28, and 99 days of
vontact was 2.0, 3.7, and 7.3 ug/l,
respectively. EPA does not believe that
such unusually long standing times are
typically encountered in public water
supplies. Thus, this study supports
EPA's position that antimony leaching
from tin/antimony sclder joints should
not be a problem.

(3) Disposal of wash brines from ion
exchange and reverse osmosis
ireatments in water-scarce creas.
Commenters expressed concerns
regarding the potential costs associated
with disposal of wastes {particularly
brine wastes) generated by treatment
processes which remove inorganics. Of
particuler concern are waste brines )
generated by reverse osmosis (RO) and
ion exchange (IF] processes. One
commenter expressed concern about the
environmental impacis as well as the
potentidl impact of waste water
freatment on water conservation
concerns in water-scarce regions. For
example, reverse osmosis results in loss
of a percentage of the influent water as
brine.

EPA does not agree with the
commenter's assertion that
environmental impacts [discussed
below) would be extreme if 2 low
sulfate standard (i.e., 400 mg/1} were
promulgated. The Agency believes that
water wastage could be minimized by
tresting enly a portion of source water
containing elevated sulfate levels,
blending the treated water with source
water, and by further treating brine
wastes. Waste volume reduction and
waste handling options appear not to
have been fully considered by
commerters. Other very conservative
assumptions were employed by the
commenter which led to conclusiens no!
shared by EPA. The commenter's
assumplions include: An increase in
Colorado River sulfate levels beyond
recent historical levels; and the overall
importance of that source to the
Scuthern California supplier, when
compeling entitlements to that river
source may diminish the supplier’s share
of availdble river water.

One commenter stated that there are
potential economic impacts where
limited disposal options exist. The

Agency agrees with the commenter that
cheaper options (such as direct
discharge into a receiving body of
water) are not always available, For
these reasons, EPA has included several
waste treatment and waste disposal
options in its analysis and incorperated
costs for all projected systems in the
Regulatory Impact Analysis (RIA)
Document developed for this rule
{USEPA, 1992d]. These costs are a
substantial pari of the overall estimated
ireatment costs for meeiing the deinking
water MCLs.

Commenters raised guesiions about
competition for scarce water in certain
regions, the need for source waler
protection measures (i.e., pollution
prevention), and waste quantity and
quality that may limit disposal options.
EPA has addressed these concerns in
this rulemaking and in previous actions
{Federal Register, Vol. 58, No. 20, pp.
3553-3554) and does not believe that the
data and assertions presented in
respense to the july 1990 proposal are
sufficient to raise regulatory concerns,

{2) Alkaline chlorination treatment for
cyanide. Several commenters were
concerned about the potential for
increased concentration of
irihalomethanes resulting from: the
alksline chlorination treatment for
cyanide. For systems whose raw water
has a high trihalomethane formation
potential, EPA agrees that this treatmant
could exacerbate the problem. However,
systems can choose to install icn
exchange or reverse osmosis, which
would be less likely to significantly
increase trihalomethanes. As stated in
the proposal, the highest observed
cccurrence level for cyanide in drinking
water (8 pg/l} is considerably lower
than the MCL for cyanide (200 ug/1).
Therefore, EPA expects that few, if any,
systems would need to install treatment
for cvanide and that increased
trihalemethanes resulting from a
cyanide BAT is unlikely to be a
widespread problem.

(5} fon exchange as BAT for cvanide.
Several commenters stated that anion
exchange would not remove cyanide
because at the near-neutral pH values
for most drinking waters, cyanide is
much more likely to be present as HCN
rather than CN. EPA agrees with the
commenters' assertions that anion
exchange would only likely remove
cyanide that is present as CN. EPA
believes. however, that systems that
need to can increase the pH of their
water {0 further dissociate HCN to Chv.
The ion exchange data presented in the
Technology and Cost Document indicale
that ion exchange can efficiently remove
dissociated cyanide |USEPA, 1990b).
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Cyanide is dissociated at lower pH
levels than those cited in some of the
studies in the Technology and Cost
Document, EPA has provided the
treatment costs for pH adjustinent (see
Lead and Copper in Drinking Water as a
Result of Corrosion: Evaluation of
Occurrence, Cost and Technology, 1991
[USEPA, 1991a]). An eption for sysiems
using ion exchange for ¢yanide removal
would be to adjus! the pH to disssciate
and remove the cyanide and then lower
the pH somewhat prior to chlorination
and distribution. EPA believes (his
approach to be a more effective way o
address cvanide removal in waters with
significant trihalomethanes (THM)
formation polential than alkaline
chlorination. Nevertheless, for the
rezsong provided in the discussion of
aikaline chlorination, EPA does not
believe that increased trihalomethanes
resulling from 8 cyanide BAT will be a
widespread problem when using that
mathod.

(B} Sulfate reverse vsmosis costs.
Several commenters questioned why the
total treatment costs for sulfate removal
by teverse osmosis were lower than the
total trestment cests for the inorganic
contaminanty in this rule. The MCLs
proposed for sulfate were several orders
of magnitude higher than the MCLs for
the inorganic contaminants in this rule.
EPA assumed that systems would blend
a treated portion and an untreated
partion to reduce the total production
costs {or sulfate. EPA believes that only
in extreme cases would systems require
beth high removal efficiency and
treatment of the entire influent MNow.
Thus, systems were only assumed lo
ireat a part of the product water to
‘remove sulfate rather than the entire
product flow as is assumed in the T&C
document for the other inorganic
conteminants. However, as was noted in
the July 1990 proposal. biending to
reduce total treatment costs is an option
for sysiems using RO for the other [0Cs.
Since a smaller volume of water is being
trented. capital costs and operation and
maintenance costs would be lower,
resulting in lower treatment costs than
estimated.

(7] Sulfatz fon exchange vosts. Several
commenters questioned why the total
production cests for sullate removal by
aninn exchange were higher than the
total production costs for cyanide
removal by anion exchange. The
difference in the total production costs
for these two inorganic contaminants
resulted from higher operstion and
maintenance costs for sulfate removal
associated with resin regeneration. The
increased regenerdtion costs are due to
faster saturation of the resin because of

the significantly higher levels of sulfate
that would be treated to mest the
proposed MCL levels compared to the
levels of cyanide.

b. Syathetic organic contaminant.
MCLs In the 1986 SDWA amendments,
Congress specified in section 1412(b}{5)
that “Cranular activeted carbon is
feasible for the contrel of synthetic
organic chemicals, and any technology,
treztment technique, or other means
found to be best available for the
conirol of synthetic organic chemicals
must be at least as effective in
controlling synthetic organic chemicals
as granular activated carbon.” On July
25, 1990, the Agency proposed the best
available technology (BAT]) for the
removal of the 18 synthetic erganic
chemicals (50Cs) from drinking water
[55 FR 30420]. Today’s notice
promulgates the final rule for these
contaminants, including identification of
the Bat. Table 17 provides a summary of
the proposed and final BATs.

TABLE 17.—PROPOSED AND FiNaL BAT
FOR ORGANIC CONTAMINANTS

Comaminanl pr%pffed Final BAT
Oi-{2-athylnend GAC/PTA | GAC ar FTA
adipate
Bakapon.....c..iduiweecd GAC GAC
Dichigrometnane.......... PTA PTA
Dinaseb.... | | GAC GAC
Diquat [ GAC GAC
Endath 4 GAC GAC
Endrin.., ... 1 GAaC GAC
Glyphosate ... .. | GAC Ox
Hexachlorobenzene....; GAC GAC
Hexachlorocyclp- ... GAC/PTA | GAC ar FTA
pentadiene. |
Oxamyl i | GAC GAC
Benzo (a) pyrane. ... GAC GAC
Di-{2-ethylivexyt) GAC GAL
phrithatate | |
Piloram . ... L. . .| GAC GAC
Simazine | GAC GAC
2.3 7.8 GAC GAT
Tetrachloro-,
ditienzo-p-dioin ...
v 2 4. GAC/PTA | GAC or PTA
Trichlcrobennene
112 GAC/FTA | GAC of PTA
Tr;ch*oroetha?e_

GAC—Cranular Activated Carbon.
PTA—Packed Tower Aeration,
Ox—Oridatign (Chlorine ot Ozona)

With one exception, the BAT
presented in today's notice is the same
as proposed in July 1990. The exception
is glyphosate. The BAT for glyphosate
was proposed ag granular activated
carbon (GAC) but has been finalized as
oxidation. This change is discussed
below.

The BATSs for organics in today's final
rule listed in Table 17 are discussed in
detail in the Technology and Cost (T&C)
document contained in the rulemaking
docket [USEPA, 1992¢e]. In the T&C

document the available technologies are
discussed, & suminary of the literature
documenting treatment performance is
provided, and the cost estimates of BAT
are detailed. The information presented
in the T&C document, including the
rvaiiability of & technology, its
performance. and an estimated cost of
compliance of using the technology are
all considered and form the basis for
determining the final BATs for the S0Cs
i today's rule.

‘The following discussion addresses
the major concerns expressed during the
public comment period for the July 25,
1999 proposed rule regarding the
proposed BATSs for the 80Cs.

(1] BAT freld evaluations. A number
of commenters expressed concern that
the BAT proposed for the SOCs hid not
been demonstrated to be effective
according to the criteria sei forth by the
SDWA. They recommended that the
Agency conduct field testing of all the
S0Cs under various conditions to
determine the sffectiveness of the BATs
as proposed.

The SDWA directs EPA 1o set the
MCL as ¢lose to the MCLG as
“leasible.” The SDW A defines
“feasible” as “feasible” with the use of
the best technology . . . which the
Administrator finds, sfter examination
for efficacy under field conditions and
not solely under laboratory canditions,
lis] available {laking costs into
consideration).” As mentioned above,
EPA Interprets this provision te require
field trials for a technology, not for the
application of that technology to each
individual contaminant. Consequently,
EPA has not required full-scale field
validation of a technology’s
effectiveness for treating a specific
conlaminant if ils effectiveness has been
demonstrated at bench or pilot scale for
that compound. The technology,
however, must reasonably be expacted
to perform in a similar manner under
fizld conditions zfter considering
aberrations due to scale-up factors.

Fer three of the contaminania in the
July 1980 proposal (dif2-
ethylhexyladipate and endothall and
2,3,7,8-TCDD), EPA relied on model
predictions based on the compounds’
physical/chemical characteristics. to
specify GAC as BAT. At the time of
proposal, treatment performance dats
were not available due to analytical
difficulties with (di(2-ethylhexyljadipate
and endothall. Since proposal, however,
the Agency has obtained treatment
performance data for these two
compounds. The treatment performance
studies and data for both {di(2-
ethylhexyl)adipate. endothali are
included in the Techinology and Cost
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Document contained in the rulemaking
docket [USEPA, 1992e|. The results of
the studies on these two compounds
support earlier BAT determinations of
GAC made using the model. Further, the
SDWA states that GAC is feasible for
the control of SOCs,

With respect to dioxin, there is a pilot-
scale treatment performance study
indicating removal of diox'n from Agent
Orange using GAC [Chemical Eng.
1977]. This study has limited
applicability since the solvent is not
water, but due to the associated hoalth
risks during analysis of dioxin, the
treatment performance of GAC was
determined based solely un the modsl
predicticns.

The Agency is designating GAC as
BAT for dioxin in today's rule in spite of
the lack of performance data. GAC has
been statulorily designated as “feasible
for the control of synthetic organic
chemicals” (section 1412(b)(5), SDWA)
and the results from model predictions
based on the physical/chemical
properties of dioxin support this
determination. In light of the SDWA
statement that GAC is feasible and the
fact that GAC has proven to be effective
in the laboratory and under full-scale
conditions for other synthetic organic
contaminants of similar characteristics,
the Agency believes it is appropriate to
establish GAC as BAT.

Cost considerations. One commenter
stated that a BAT must be evaluated
and applied to site-specific conditions
and that estimated costs might not be
representative of actual operating
conditions.

In response, costs at specific sites
may be higher than estimated in the
Cost and Technology Documents. The
design and costs of the reatment
lechnolegies evaluated as part of the
T&C document pertain to an average
system {not worst case), and are meant
to be used for a system's preliminary
planning purposes, for generating
national cost estimates and for
determining affordability for typical
systems. Worst-case cost estimates are
not used because the Agency does not
believe that such estimates would
accurately represent the affordability of
treatment for large water suppliers on a
national basis. Individual systems
should develop a more complete and
detailed design and cost evaluation
based on pilot-plant testing and site-
specific considerations. The cost
estimates presented in the T&C
document provide a basis thal can be
used by any system regardless of water
quality.

Use of other lechnolegies. One
commenter noted that treatment
fucilities are free to choose technologies

other than BAT to meet the MGL. Other
technologies may be chosen in lieu of
BAT because they may be mere cost
effective or betler suited to the specific
operating conditions of the particular
sile to meet the MCL. Making the choice
not to use BAT, however, means that a
system will not be eligible for a variance
under SOWA section 1415, For example,
if 2 facility does not install GAC where
it is the designated BAT, but uses PAC
instead, and fails to meet the MCL. the
facility would not be eligible for a
variance. On the other hand, the same
facility may be eligible for an exemption
under SDWA § 1416 if for example GAC
could not be installed due to an inability
to obtain financing and PAC was used
instead. and the facility failed to meet
the MCL.

EPA =zarees with commenters that
GAC, and any other treatment
technology for that matter, can create
problems if not properly maintained and
operated. Again, technologies other than
GAC, PTA or OX can be used if they
seem better suited lo site-specific
conditions in order to achieve the MCL.

Carbon disposcl costs. Some
commeinters were concerned that the
cost of disposal of spent carbon was not
taken info account at all in the costing
assumptions for the design and
operation and maintenance (0&M) for »
facility. The cost of carbon “disposal” is
essentially the cost of regenerating the
spent carbon (and replacing the 12 to 15
percent lost in the process). For plants
whose daily carbon use is less than
1,600 pounds per day, EPA assumes that
the carbon would be regenerated off-site
by the carbon supplier and that cost is
included in the cost of replacement
carbon. For plants whose carbon
demand is more than 1,000 pounds per
day, it is generally economical to
regenerate on-site. The cost of the
incineralor used to regenerate the
carbon and its operation and
maintenance costs are part of the
facility capital and O&M costs already
factored into total costs. The revised
model that EPA now uses in developing
costs [Adams and Clark, 1989] factors
into total costs the expense of carbon
regeneration and replacement.

When powdered activated carbon
(PAC] is used, it is usually disposed of
with the alum sludge in a sanitary
landfill. Because this rule does not
censider PAC to be BAT, EPA is not
addressing the issue of PAC costs,
including the costs of disposal.

PTA and air emissions. One
commenter stated that it is possible to
transfer risk from water to air when
using PTA. As the commenter points out,
there is & possibility of transferring the
risk ussociated with VOCs from water

to air when using PTA as a treatment
technology (and that increased costs
may result from a requirement to also
treat the PTA emissions). EPA agrees
that control of such air emissions may
be required by regulations outside the
SDWA (e.g.. local or State regulations)
and could increase the costs of this
technology. Consequently, the cost of
controlling emissions was eslimated as
a separate cost item in Table 13 of the
July 1990 notice and was included in
chapter 7 of the proposed and final T&C
document [USEPA, 1992¢|. These
emission control costs can be added to
the PTA costs to get an estimate of the
tolal costs. The costs are based on
treatment by vapor-phase GAC.

Empty bed contact t/me. A number of
commenters expressed concern aboul
the use of an empty bed contact time
(EBCT) of 7.5 minutes and urged field
studies to identify an EBCT or range of
EBCT values. A reference cited in the
July 1990 proposal on general
information about the parameters of the
cost model may have misled these
commenters. The values used to satisfy
the variables of the parameters were
stated in the T&C document. The EBCT
was used for estimating cost of GAC
removal of 50Cs in the July 1990
proposal and in today's rule, and the
EBCT was assumed to be 10 minutes,
not 7.5 minutes. For additional
information on the basis for the use of a
10-minute contact time, EPA refers
readers to the January 30, 1991 rule [56
FR 3555] and supporting documents.

Carbon usage rate. Some commenters
stated that natural organic matter is a
major contributor to the carbon use rate
{CUR). The concern was that costs of
carbon replacement and regeneration
would be much higher in actual practice
than those calculated in theory. The
Agency agrees with these commenters
that natural organics contributes to the
CUR. To account for the competitive
adsorption and fouling of GAC by these
organics present in the water matrix,
EPA used an adjusted CUR in both the
proposed and final rules. The CURs are
calculated using an equation derived
from the Freundlich isothermal
relationship and & mass balance for
each specific SOC based on distilled
water isotherm data. The CUR is then
adjusted by comparison of field to
distilled water usage rates to account
for the competing effects of natural
organics. The method used to determine
and adjust the CUR is presented in
Chapter 4 of the Technology & Cost
Document [USEPA, 1992e] and is a
reasonable approximation of the effects
of natural organics. The CUR as well as
the adjusted CUR provide a mechanism
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to compare relative ahsarbabilities, and
ultimately, relative costs. The Apency
recommends that each system use its
own waler quality and geographical
conditions, s well as the appropriate
EBCT and CURs as part of their design
considerations. EPA discussed these
same issues in ite Phase [I final
regulation (January 30, 1991 [56 FR
3555]).

Powdered activeted carbon as BAT,
OUne commenter suggesied that PAC be
considered BAT since it can be used for
removal of pesticide contamination in
surface walsrs and is the same
substance as GAC. EPA’s position is
that the use of PAC may be an
approprisle choice of lechnaioyy (n
cerlain instances. PAC trestment of
surface water that is only intarmittently
contaminated by pestivides or other
SCCs sould be both seonomicall in
combination with an existing filiration
plant and effective.

While PAC has proven effsctive in
taste and odar control. s elficacy for
trace 8OC removal in drinking water is
variable due 6 factors such ascarbon
particie size. background organics, and
plant efficiency. Therefore, EPA does
not believe that PAC is a5 effective as
GAC overall, and the Agency ha
designated it &s BAT. If application of
PAC will reduce the contaminant below
the MCL in particular cases, it mav be
vsed in liey of the designated BAT {Hur
example, if the utility finds that PAC is
more cost effective}. See discussion
abeve on use of these technologies in
fieu of BAT.

BAT for glyphosats. As presented
earlier in today’s notice, the BAT
proposed for glyphosate was CAC. Cne
commenter slated that GAC is not BAT
for glyphosate ond indicaled that
conventional treztment is more effective
in remaoving this compound from
drinking water. Conventicnal treatment
typically combines disinfection {usually
chlorine}. coagulation, flecculation,
sedimentation, and filtration. EPA
agrees that other technologies appear to
provide better treatment removal
eificiencies for glyphosate than GAC,
and conducted additional bench- and
pilot-scale studies to evaluate and
determine the BAT. As the commenter
supgesis, and as we delerminad from
subseguent study, GAC is not effective
in removing glyphosate from drinking
water. Bench-scale (reatability studies
documented by Speth [Speth, 1350]
indicate that oxidation using
chlorination (potentially as part of
conventional treatment] or ozonation
were significantly more effective
treatment techniques for glyphosate
than is GAC. EPA stated in the

November 1991 NOA [56 FR 60954 that
it was considering designating these
technologies instead of GAC as BAT for
glyphosate. Today. EPA is identifying
oxidation [using chlorination or
ozonation) instead of GAC as BAT for
glyphosate
The proposed BAT was based on
treatment gvaluations conducted using
distilled wdter and a limited number of
data points. Subsequent bench-scale
analyses [Speth, 1580] revealed that
glyphesate’s behavior in natural welers
is unlike that of any of ihe other SOCs
associated with this rulemaking.
Glyphosate exhibits very different
treatability characleristios in distilled
waler than in natural waters. This is
thought to be due to extremely slow
; nd the influence of ergano/

kinelics ar
metallic complexation. These additional
studies alsg provided a preliminary
examination of the effectiveness of
various other treatment methods for
removing glvphosate. The results
indicated thet carbon did not remove
glyphoszate pnder raw water conditions,
but oxidation. specifically chloring or
ozone, was very effeclive. These bench-
stzle siudies also seemed 1o sugges! that
under some condilions glyphosate could
be removed by membranes and
coagulation)/ filtration. These bench
scale studies were comnleied too late
for inclusion in the July 1990 proposal.
EFA made these bench-scale studies
available for public comment in the
Nevember 1991 NOA.

During 1901, the Agency conducted
pilot-scale siudies to further evaluate
the effectiveness of conventional
ireatment (including chlorination and
ozonation), The results of the pilot
studies demonstrated that lower levels
of glyphosaie were detected after
chlorination or ozenation. The pilot”
gtudy also showed, however, that
convenliondl treatment. which typically
combines disinfection (usually by
chiorine}, coagulation/flocculation/
sedimentation and filtration, has not
added effect over chiorination or
uzonation. The results of these pilol-
scale studies were too late to be
incleded in the November 24, 1991 NOA
[56 FR 60954].

One comrtenler raized 2 number of

concemns in responsa o the November
1991 NOA regarding the designation of
oxidation aa' BAT for glyphosate. The
commenter argues that by selecting
chlorination|{or oxidation by chlorine}
as BAT the oxidalion by-products
themselves may present health risks ¢nd
may need tui he regulated under the
SDWA in the future. The commenter
goes on the fftale that the costs
associated with the treatment

madifications that would be required to
accommodale an oxidation process
could be appreciable. In addition, public
waler suppliers glready have to contend
with the Surfsce Water Treatment Rule
(SWTR), disinfection by-product (DBP)
concerns, and upcoming DBP regulation.
The commentar also stales that the
bench-seale studies included in the
public docket of the NOA [Speth, 1900
indicated thal conventional
coagulation/ fiocculation/sedimentation
was being overlacked by the Agency,
and that additional studies should he
conducted, beyend bench-2cale, 10
evaluate the effects of pH, coagulant,
waler matrix, elc.. on the removal of
glyphosate by conventional methods.

As mentioned earlier in resporse 10
comments, the Agency conductad
follow-up pilat studies 1o evaluate
etfectiveness of the various treatn
alternatives identified by Speth [Speth,
1590]. While chiorinalion used a2 a
trealment method could raize concerng
of associated health riska due to
isinfection by-products {(DBPs), these
cencerns can be addressed through
effeclive precurser removal. This
approach is fully consistent with EPa's
aniicipated appraach in the upcoming
DBP regulations. To the degree existing
disinfection alse accomplishes axidation
of glyphosate, little or no cost would be
incurred. Installation of new disinfection
hae been cosled and the cost concidered
acceptable. Further, the eption to choose
a lreatment technology other than the
BAT lo meet the MCL when
necessitated by specific conditions is
available {see earlier discussion of
szlection of technologies other than
BAT). Also, consistent with the
commenter's recommendation {g do
additional pilot-scale studies lo evaluats
conventianal treatment, including
coagulation/filtration/sedimentation,
EPA has now conducted such sludies ss
described above, and based on these
studies, EPA has decided not to identify
those technologies as BAT.

The BAT for glyphosate is determined
i be oxidation. Details of the
ireatability studics conducted in support
of selecting a BAT lor glyphosate can be
fonnd in the Technology & Cost
Document [USEPA, 1992¢] for the SOCs.

BAT [ar Dif2-ethylhexyiladipate and
endolholl, As stated sartier in today's
noiice, propesed BAT for di(2-
sthylhexyladipate and endothall was
GALC and is not being changed by
today’s notice. One commeriter stated
that EPA should use treatabilily study
data instesd of relying solely on model
predictions to select BAT for dif2-
ethylhexyljadipate. The proposed BA'T
for di(2-ethylhexyl)adipate and
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endothall was based on model
predictions due to analytical problems
encountered during the earlier treatment
evaluations. The Agency recently
conducied additional treatability studies
to provide additivnal suppori for the
selection of GAC as BAT for these
compounds.

The treatability studies for dif2-
ethylhexyladipaie and endothall
demonstrate thet GAC is as effeclive in
femoving these compounds from
drinking water os predicted by the
model. In addition, the SDWA section
1412{D)(5] stales that GAC i feasible for
the control of 800Cs. Therelore, the BAT
for these compounds remaing CAL,
Deiails of the treaisbility studies
conducted for di{.3-eihylhexyi}adip;;'!c:
and endsthall can be found in the
Technology & Cost Document for the
SOCs [USEPA, 19927

BAT for Benzofa lovrese. Gne
commenter suggested that PAC should
be usad fo remove PAMs Ag indicatad
i the T&C document. howevar, PAHS
wan be removed more eifectively using
GAC than by other technologiey:
therefore, the Agency has defined only
GAC as BAT for Pals. However, any,
other technulogy that seems better
suited 1o the particular operaling
conditions of the particular site can be
chosen as long as the MCL for ihe
particular SOC is met. See above for o
discussiorn: of the use of other
techaclogies ip liew of BAT.

6. Determination of MCLg

EPA proposed MCLs for 24 chenicals
based upon an analysis of several
factors. including:

(1) The effectiveness of BAT in
reducing contaminant levels from
influent concentrations to the MCLG.

(2) The feasibility (including costs) of
applying BAT. EPA considercd the
availahility of the techuelogy and the
cosis of installalion and operation for
large systems.?

(3) Th= performance of available
snalytical methods as reflecied in the
POL for each contaminant. in urdarto
ensure the precision and accuracy of
analylical measurament of contaminanis
at the MCL, the MCL is set a1 a level no
lower than the PQL.

Alter taking into sccount the above
factors, EPA then considered the risks at
the MCL level for tha EDA Group A and
B carcinogens to determine wheiher
they would be adaquately prolective of
public health. EPA considers o target
risk range of 197 to 107% 10 be safe and
protective of public healih whon

' EP& also evatuatos the nos o cosis and Cogly
o sraaller systems inity Analysis of enanomic
h‘l’!p.-'u‘.te;

calculated by the conservative linear
multistage model. The factors EPA used
in i3 analysis gre summarized in Table
18 for the Category [ and Table 12 for
the Category I and Iil conlaminants,
respectively.

a. Inorganic contaminant MCLs. The
MCLs for the inorganic contaminants
promulgated today are at the same level
as the promulgated MCLG for each
contaminant, except for thallipm (see
Table 1). Also, EPA ig defeiting action
on sullste. and no sulfate MCL js
promulgated today.

The July 1990 notice proposed
alternative PQLs or MCLs for antimony
and thalltum. Alternative PQLs/MCLs of
mg/t and 0.01 mg/l were proposed
for enbimeny based on multiples of 5
and 10 times the MDL. Ax discussed
above| however, the final PQL for
antimony is not being set as & mubiinke

ef the MDL but rather iy being set ot

0.005 m1a/1 based on new DE data
8

[USEP

\. 1891d}. This PQL is equat tu the
ICLE for entimony, as discussed
or =4 The Agency is.
thereloes, finalizing the MCL 1 the same
level ag the romulgated MCLE of 0.008
m/lfar this contaminant,

The

fgency proposad sllernati
pgency g
MOULGS/MCLs for sulfate of 400

and 506 mg/1. Today EPA is dafe
promulgstion of a sulfate ML Brause
the Agency belisves it neuds 1o constder
itnovalive appecaches io regulsating
sulfetal The length of this deferral period
will Le determined in the course of
ongoing litigation with an interested
citizen't group concerning EPA’s lagal
deadlines for establishing regulations
for drinking water contaminants. Uplike
most drinking water pallutants. enlfate
appears o be primarily of concarn far
unacclimated teansient populations frasy
well as for infants),

Becaise of the high cast of regelating
sulfate, its refatively low risk, and ils
impact primarily on the transised
consumer, EPA is deferring the
promulgation of the sulfate MCOLG wnd
MCL. In the interim. EPA intends tor
resvlve the following issues: 11) Whether
further research is needed on how lang
it lakes infanis v acclimate ta high
sulfate-containing water, (2} whether
new reguliatory apaproaches need to he
established for regulating a contaminant
whose health effect is confined la tualy
to transieal populations, and (3) whether
the Agency should revise ils definition
of Bast Available Technology for small
systems {Le, what should be considera:!
alfordable for transient noncommunity
water sysiems).

During this deferral period. the
Agency 4lso intends (o consider ways o
expedite the process for granting

poteatial exemptions and varisnces 1o
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ease the impact of eventual regulations
on small systems. Also in the interim,
the Agency plans to issue a Health
Advisory and encourage States where
sulfate levels may be high to conduct
additional monitoring and encourage the
use ol alternative water supplies where
appropriate.

For thallium. alternative POLs/MCLy
of 0.002 mg/l and 0.001 mg/l were
proposed in the July 1990 notice based
on & and 10 times the MDL. As
discussed ahove. however, the final QL
and MCL for thallium is being set tadsy
al .002 mg/l based on new PE data
[VISEPA, 16914d). The MCL for thallivm i5
limited by the sensitivity of aveilabie
snalytical methods fie., it je heing set al
the PQL). The PQL constraint resulis in
an MCL higher than the c.o005 mz/|
MCLG by a factor of 4. However the
Ageney has concluded that the
promulgated MCL ie adeguaialy
proteciive of health bocause the MCLG
includes a large cumulative sa fety factor
of 3.400. Thus, EPA believes that the
health riskg of exceeding the MCLE up
to the MCL ere minimal.

EPA has determined that sach
IHAIgunic contaminan! has Cne Or mrre
BATS ta reduce contaminant levels 1n
the MCLG, and thal the BAT{a}is
frasible {as defined by e Act)
enaiytical methodologies are sveilabil
accurafe and precise
measurzment for each MCL, and cach
MCL adequately protecte public hesith,
EPA ulse caleulated the houschold
for water suppliers (o remove 100
contamingnts lo or below the MOLs
based on the identified BATe. The
inurganic contaminants are not expeciod
o eonur inthe very laree water svstems

3

i ey

s

end housahold costs were nat estimeated
for them. It the lurgest systems where
they ey occur {25,000-50.000
population] costs were approximately
$100/household per vear, and would
likely be lowesr Tor larger svsteme FPA
helicves these coste are reasonable,
Alsa. the nationa! coste assooiated with
the MCLs for these canlaminnnis as
shown io the RIA. are considered
reasonable. Also, the national easts
Aszocisiod with the MOLs for these
contaminants, as shown in the RlA, are
cunsidered reasonahle.

B. Syathelic orgonic contaminent
ML s~} Cotegory | contemineirs,
EPA considerad the same factors in
determining the proposed MCLs for
Calegory 1 contaminants as for Category
Hand U contaminants, However, the
proposed MCLGs for Category |
contaminants are zero, a level thas by
definition is not “feasible” because no
analytical method is eapable of
deterniining whaether a contaminang
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level is zero. The lowest level that can
be reliably measured is the PQL. FPA
caloulated PQLs for these contaminanis
from available analytical performance
data, as described above.

in developing MClLs. the Ageacy
attempts to attain a level as close to the
MCLG as is feasible. For carcinogens,
EPA evaluates the cancer risk at various
contaminant levels in order to ensure
that the MCL adequately protects public
health. The Agency largets a reference
comcer risk range of 1074 to 10~ % excess
individual risk from lifetime exposure
using conservative models which are not
likely to underestimate the risk. Since
the underlying goal of the Safe Drinking
Water Aci is to protect tha public from
adverse health effects due to drinking
water contaminants, EPA sceks to
ensure that the health risks associated
with carcinogenic contaminants are not
siznificant.

For most contaminants regulated
today, the PQL is identical o that
proposed in the July 1990 notice. In the
case of dioxin, EPA lowered the PQL
based upon a new MDL study using
Method 1613 [USEPA, 1980h]. This study
identifies an MDL of 5% 1072 mg/l,
which is exactly twice as low as the
MDL of 1 X 10" % mg/] that EFA identified
in the july 1990 proposal. EPA provided
this new information through the
November 29, 1991 Notice of
Availability. Based on the new
information, EPA has decided to set the

PQL at five times the MDL, oral 3% 107
mz/l.

[n the july 25, 19980 proposed
regulation for dioxin [55 FR 30416], EPA
proposed to set the PQL {and MCLJ at
five times the MDL, rather than ten
times the MDL, because of concerns
about the health risk posed at the
concentration corresponding fo ten
times the MDL, EPA recegnized that
some loss of analytic precisien would
likely result from this, but believed it
was warrantsd by the additional health
protection that would be ensured by the
lower MCL. In soliciting public comment
on the new dioxin anatytic method
{1613} and MDL, EPA asked for
comment on this same issue, of whether
the additional health prétection afforded
by a lower MCL warranted the likely
reduction in analytic precision, Several
commenters expressed concern about
tikely reduction in analytic precision. in
using a multiplier of five rather than ten
in setting the PQL (based on the new
date). estimated lifetime cancer risks
would be reduced from 2.5 1074, 1o
1.3 107%. EPA believes this reduction in
risk is warranted, because it brings the
MCL closer (o the 1x107* targel
maximum risk that EPA uses for
national primary drinking water
regulations. Also, as discussed above,
EPA believes that the degradstion in
analytic precisional accuracy is not
unreasonable in going from 50 to 30 ppy.

EPA also calculated the annual
household costs for large systems to

remove the SOC contaminants Lo or
below the MCL using GAC, PTA or
oxidation. As Table 18 shows, these
custs are estimate to be generally abow
$20 per household per year for large
systems to install and operate any of
these technolegies. Cost estimates have
not changed from the estimates in the
proposal. No significant comments on
unit treatment costs were submitted.
EPA believes these costs are
ceasonable, as are the associated
national costs as shown in the RIA. EPA
therefore promulgates the MClLs at the
levels listed in Table 18

Pursuanl to SDWA section
1412{b}{10), the effzciive date [or all
MCLs promulgated today (excepl for the
MCL for endrin) is 18 months after
publication of today’s notice (see the
beginning of today's notice for the exact
date). The effective date for the MCL for
endrin is set al 30 days after publication
of today's notice, The MCL for endrin
promulgated today represents a
relaxation of the existing MCL for
endrin {from 0.0002 mg/! to D.002 mg/l).
Even though SDWA section 1412(b}){10)
calls for the effective date of MCLs 1o be
18 months after promulgation, EPA
interprets this provision not to apply in
the case of an existing MCL that is being
revized to a higher level, since utilities
do not need time to prepare to meet the
revised level [they are, in effoct, already
required to be meeting it).

TagLe 18—MCL AnaLysis FOR CATEGORY | SYNTHETIC ORGANIC CONTAMINANTS

Fmal Final 101 Annual househoid
S0C contaminant MCLG ' | MCL risk (rig:h e ORISE Noes

{mg/h {mg/h {mg/t) CAC PTA

Bichloromathane ... o e e L 0 0.005 0.05 0.005 1 . 18.00

Gi{2-ethyihaxyl}phthaiate .. 1] 0.006 0.4 0.008 $20.00

Hexachlorobenzene .......... o 0.001 0.002 0.001 ¥

Banzo(2)pyTene ..o e 0| 0.0002 | 0.0002 | 0.0002 N

237B-TCOD o e 0D [351078 121078 (3% 1678 4 MOCL 15 .81 1.3 10 risk.

' EPA policy is that for all Categery ! carcinagens the MCLG is zemo '

= For large systems.

(2} Category If and 1] contaminants.
For the Category Il and [II SOC
contaminantis listed in Table 19, each of
the MCLs was proposed equal to its
preposed MCLG, Because the MCLGs
for di{2-pthylhexyljadi-pate and
simazine have changed from the levels
proposed in July 1990, as discussed
above, the MCLs have also changed.
The MCL for di{2-ethylhexyl}adipate
changed from 0.5 {6 0.4 mg/] and the
MCL for simazine changed from 0.001 to
0.004 mg/l. The MCL for 1,2,4-
trichlorobenzene changed from 0.009 1o

0.07 mg/l. Both of these changed MCLs
are egual to the final MCLGs, which
were revised based on a reassessment
of the health data as discussed above.
Section 1412 of the SDWA requires
EPA to set MCLs as close to the MCLGs
as is feasible (taking costs into
consideration). EPA believes that it is
feasible to set the MCLs at the MCLGs
for the Category 1l and Category 11l
contaminants because (1) the PQL for
each contaminant is at or below the
level established by the MCLG: (2) BAT
can temove each contaminant to a level

equal to or below the MCLG: and {3) the
annual household cost to instail BAT in
large systems is reasonable. Final
estimated costs are the same as were
established for the proposal. EPA
believes that these costs are affordable
for large systems. EPA also believes the
associated national costs, as shown in
the RIA, are reasonable. Therefore, EPA
promulgates the MCLs for the non-
carcinogenic contaminants equal to their
MCLCs.
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TABLE 19.—MCL ANALYSIS FOR CATEGORY Il AND NI SYNTHETIC ORGANIC CONTAMINANTS

SO0 contaminant

Datapon ..
Di2-ethylexyladipate
Dingsed..... ..
Diguat ..
Endothall.

Giyphinsate. ...
Raxachiorooyclopent:
Oamyl (Vydate)
Piclorami ... ..

1, V.2 Trchlorcethane,

' For large systems

C. Compliance Monitoring
Aequirements

1. Introduction

The proposed compliance monitoring
requirements |55 FR 30427] included
specific moritoring requirements for
inorganic contaminants {10Cs), volatile
organic contaminants (VOCs); and non-
volatile synthetic organic chemicals
{80Cs]. EPA proposed that all
community and non-transient non-
community water syslems comply with
the monitoring requirements for all
contaminants. EPA also requested
comment on whether the MCL for
sulfate and the associated monitoring
requirements should apply to transient,
non-communily system since this
contaminant is associated with acule
effects. The compliance monitoring
requirements promulgated in today's
rule epply to all community and non-
transient non-community water syslemns.
The compliance monitoring
requirements that EPA is promulgating
teday are the minimum currently
necessary to determine whether & public
water supply delivers drinking water
that meets the MCLs.

The proposed compliance maonitoring
requirements for the contaminants in the
fuly 25, 1950 notice were similar to the
monitoring requirements proposed i a
May 1989 notice |54 FR 22124] for 33
inorganic and synthetic organic
contaminants. In the fuly 1990 proposal
[55 FR 30428]. EPA explained that the
Agency's goal in promulgated
compliance monitoring requirements is
to standardize the requirements and to
synchronize the schedules to minimize
overall sample collection and analysis
efforts. In keeping to that goal, the
Agency further stated in that notice |55
FR 30429] that changes to the monitoring
requirements in the fina! rule to the May
1989 proposal would likely affect the

Eimal Finat 65 Anrwal hix ;setas?kf cnsls usng
MOLG | mcL PEE.. i S
wmatly | gy | P -
0z 0z 0,01 SRR
04 04 §.005 2500 | si700
G.007 0.007 oz 2000 ..
0,62 ooz 0004 25.00
0.1 0.08 ;
o6z 0.001 i ~
0.7 0.4 | $150-8.00
G085 0001 1700
0.2 0.0% ; ;
0s 0002 3500
0004 o oo 20,00 v
0.07 0005 | 2000 1700
G005 GO05 | 2500 4200

final }Equirements for the contaminants
in today's notice.

EPA promulgated final regulations for
the contaminants in the May, 1989
pranTsed rule on January 30, 1991 and
July 1, 1991 [56 FR 3526 and 56 FR 30268,
respectively]. In the January 1991 final
rule, EPA described a standard
moniforing framework that was
developed by the Agency based on the
proposed monitoring requirements and
on the comments received by EPA in
response to the May 1989 notice. The
final rule, and the November 1991, NOA
concerning today's rule, indicated that
EPA intends to apply this framework to
future requirements for source-related
contamination (i.e., inorganics, VOCs,
$OCs and radionuclides), as
appropriate. The framework and how it
applids to today's rule is described in
more detail below.

The contaminants in today's rule
usually occur at limited frequencies,
thereby justifying flexible monitoring
rer;uir’r:ment& In general, the possible
occurrence of these contaminants in
drinking water may be predictzhle ta
some extent based upon a multiplicity of
fastors such as geological conditions,
use patterns {e.g., pesticides), presence
of indystrial activity in the area, type of
sourcd or historic record. Therefore, EPA
believes that Stales should be allowed
the discretion 1o increase or decrease
monitoring based on established criteria
and site-specific conditions. As pait of
today s rule EPA is withdrawing these
mmarflinanls from the unregulated
contaminant monitoring requirements of
§ 141.1'0 since they will now be
monitored as regulated contaminants
under §§ 141.23 and 141.24.

In developing the compliance
monilgring requirements for these
contaminanls, EPA considered:

(1) The likely source of drinking water
unn!an?lnan!s, )

{2} The nature of the potential adverse
health effects, ie., chronie versus acute
effects.

(3} Differences between pround and
surface waler systems,

(4] How to collect samples that are
tepresentative of consumer exposuore,

(5} Sample collection and analysis
cusls,

(6] The use of historical monitoring
dafs to identify vuinerable systems,

(7] The limited sccurrence of some
conitaminants, and

(8} The need for Stales to tailor
manitoring requirements to system- and
area-specific condilions.

EPA monitoring requirements are
designed to enstire that compliance with
the MCLs is met and to efficiently utilize
State and utility resources. EPA's goal in
today's rule is to ensure these
monitoring requirements are consistent
with moniloring requirements
promulgated previously by EPA and
with known occurrence trends. The
menitoring requirements promulgated
today focus monitoring in individual
public weter systems on the
contaminants that are likely 1o oceor. an
approach that includes:

* Allowing States to reduce
monitoring frequencies based upon
system vulnerability assessments for the
organic chemicals listed in § 141.61 {a)
and (c).

* Allowing States ta targel monitoring
to those systems that are vulnerable to a
particular contaminant,

= Allowing the uge of recent
monitoring data in lieu of new data if
the system has conducted a monitoring
program generally consistent with
today’s requirements and using retiable
analytical methods.

® Encouraging the States ta use
historical monitoring data meeting
specific quality requirements and other
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available records to make decisions
regarding a systemn's vulnerability.

¢ Requiring all systems to conduct
repeat monitering unless they
demenstrate through an assessment or
other data that they are not vuinerable.

= Designating sampling locations and
freguencies that permit simultaneaous
monitoring for all regulated source-
related contaminants, whenever
oossible.
i Phase-in monitoring requirements
based on system size, For systems with
150 or mure service connections,
meniloring begins in the first compliance
period (January 1, 1993 to Decermber 31,
1995). For those systems with less than
150 service connections, monitoring
begins in the second compliance period
{january 1, 1995 to Decembear 31, 1858

Although base monitoring
requirements for sarface and
groundwater systems are the same for
all contaminants, groundwater systems
wiil gualify more frequently for reduned
monitoring and return more quickly to
the base menitoring reguirements
hecause (1) the sources and machanisms
of contamination for ground and surface
water systems are different, (2) the

verall quality of surface waters tends

to change more rapidly with time than
does the quality of ground waters, and
{3] seasonal variations tend lo affect
surface waters more than ground
waters. Spatial veriations are more
important in ground waters than in
surface waters since groundwater
contamination can be a localized
problem confined to one or several wells
within a system. Therefore. menitoring
frequency is an important facior to
determine baseline conditions for
surface water systems, while sampling
location within the system generally is
more important for groundwaler
systems. Today's monitoring
requirements generally require surface
water systems to monitor at an
increased frequency for longer periods
than groundwater systems.

2. Effective Date

In the July 25, 1950 Federal Register
Notice, EPA proposed to allow an
additional 12 months after the effective
date of the rule taking final action on the
proposal for public water syslems to
complete the first round of sampling and
analysis and to report the results of such
monitoring to the States. The effective
date of the rules is by statute, 18 months
from promulgation. EPA also proposed
to allow an additional 12 months after
the effective date of the final regulations
{or the States to complete vulnerability
assessments.

Most commenters supported
extending the initial monitoring and

reporting period as well as the date to
complete vulnerability assessments.
They claimed that the 18 months
compliance schedule is too rigovous,
especially since extensive investigation
is required. Bome commenters claimed
there is a lagk of laboratory capacity for
conducting analyses using the new
analytical methods and & lack of
qualified staff as a rationale for
extending the first round of monitoring
and the reporting of the results of such
monitoring Lo the States. Other
commenters cited the impact on State
resources to properly notify waier
systems regarding the new monitoring
requirements, davelop the necessary
guidance and procedures, train staff, to
review vulernability assessments,
reduced monitoring decisions, etc., and
to be prepared to administratively
handie the data generated, as the
rationale for allowing States sufficient
time to initiate the monitoring
requirements. One commenter suggested
that small systems be given more time {o
comply with the requirements because
of the cost burden on these systems.
Another commenter suggested that the
systems should be allowed to submit to
the State their own schedule for
compliance for State approval.

In the November 28, 1991 NOA, EPA
stated that it was considering requiring
that monitering begin during the first
compliance period following
promulgation. This change would
synchronize the monitering schedule for
the 23 contaminants with those
promulgated for other SOCs and 1GCs in
the January 30, 1991 notice. Two
commeiiters supported this change.
However, 14 commenters disagreed with
the change since they felt it effectively
moved monitoring up three years from
what was proposed, there would be a
lack of time to conduct vulnerabitity
assessments, inadequate time for
laboratories to become certified, and
increased cost ta States and public
water systems.

EPA agrees with the commenters that
problems may cecur in the early stages
of implementing the monitoring
requirements. These problems are
alleviated to some extent, however, by
the fact that this rulemaking is adopting
the Agency’s Standard Monitoring
Framework {which EPA originally
adopted in the January 30, 1991 rule
setting regulations for 33 contaminants).
and is adopting a phased approach for
initial monitoring. Specifically, the
Agency has decided to require that
monitoring for the contaminants in
today's rule be completed (1) during the
first compliance period, as specified in
the Standard Monitoring Framework,
which bagins Janvary 1, 1993 and ends

December 31, 1995 for systems with 150
or more service connections, and {2)
during the period beginning January 1,
1996 and ending December 31, 1998 for
systems with fewer than 150
connections. In addition, all
vulnerability assessmenl decisions must
be completed prior to the calendar year
when the initial monitoring must be
completed. Laboratories can be granied
provisional certification to perform
analyses for the contaminants in today's
rule during the 1893-1995 compliance
periad. See the discussion under
Laboratory Certification. -

EPA believes this phased-in time
frame allows adequate time for
implementation of the monitoring
reqguirements since for larger systems it
providas for more than two additional
years after the effective date of today's
rule for completion of the first round of
sampling and analysis and for small
systems it provides three years
additional time. This monitoring
schedule also coincides with the
sampling and analysis schedule for 38
contaminants previously regulated [56
¥R 3526 and 56 FR 30266]. By allowing
systems with less than 150 service
connections to begin initial monitering
in the second compliance period
{January 1, 1996 to December 31, 1998),
more time is allowed for States,
laboratories, and small systems to be
fully prepared {i.e., conduct vulnerability
assessments, find funding).

EPA believes thal the earlier 1993-
1895 compliance period for these
systems with 150 or more service
connections is appropriate, to better
protect health. These systems would
have been required to begin monitoring
for these contaminants under
unregulated monitoring requirements of
the January 30, 1991 rule. Since many of
the previously unregulated
contaminants are contaminants being
regulated in today’s rule, the Agency
believes the 1993 monitoring will resull
in only minor increased monitoring
impact. Those individual contaminants
moving from “unregulated” to
“regulated” status are being deleted
from the unregulated contaminant
monitoring requirements.

States have the discretion, and may
well choose, to require a percentage
(e.g.. ene-third] of the required sysiems
1o monitor during each year of the three-
vear compliance period. States have the
option to prioritize monitering based on
systerm size. EPA has decided not to
allow systems to submit their own
imoniloring schedule for State approval
as some commenters suggested. EPA
believes States need to control the flow
of samples and data to them in order to
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ensure orderly implementation and
enforcement, within the regulatory
requirements and avoid undue
administrative burdens and poteatially
unmanageable enforcement problems.

3. Standard Monitoring Framework

In response to the May 1988 notice
covering a different set of contaminants,
EPA received extensive comments
stating that the proposed monitoring
requirements were complex and would
lead to confusion and misunderstanding
among the public, water utilities, and
State personnel. Commenters also cited
the lack of coordination among various
regulations. Many commenters
suggested that EPA simplify, coordinate,
and synchronize the proposed regulation
with previous regulations. In response to
these comments, EPA developed a
Standard Monitoring Framework ta
reduce the complexity of the maonitoring
requirements, coordinate the
requirements among various regulations,
and synchronize the monitoring
schedules. This framework is discussed
extensively in the January 30, 1991 final
rulemaking to the May 1989 Notice [56
FR 3560]. The Agency also indicated
that this framework will serve as a guide
for future source-related monitoring
reguirements. The framework was
developed based on the proposed
requirements, the options and requesls
for comments EPA discussed in the
proposal, and the comments received by
EPA. .
The use of a Standard Monitoring
Framework for the contaminants in
today’s rule was supported by many of
the comments received. Commenters
cited the efficient use of resources as the
major reason to synchronize the
monitoring requirements.

EPA believes that using a Standard
Monitoring Framework satisfies the
comments that recommended reducing
the complexity of the requirements,
synchronizing monitoring schedules,
standardizing regulatory requirements,
and giving regulatory flexibility to
States and systems to manage
monitoring programs. EPA believes
these changes will reduce costs by
combining manitoring requirements for
the contaminants regulated by the
January 30, 1991 rule and today's rule
(i.e., the presence of multiple
contaminants can be evalualed in 8
single laboratory sample and analysis,
or by a single vulnerability assessment)
and will promote greater voluntary
compliance by simplified and
standardized monitoring requirements.

Use of the framework envisions a
cooperative effort betiveen EPA and
States. The monitoring requirements
promulgated today are the minimum

federal requirements necessary to
ascertain systems' compliance with the
MCLs. In some cases, States will
increase the monitoring frequencies
beyond the federal minimums to address
site-specific conditions.

For all contaminants contained in
today’s rule, minimum (or base)
monitoring requirements requirements
may be increased or decreased by
States based upon prior analytical
results and/or the results of a
vulnerability assessment. The
monitoring requirements outlined today
follow to a large extent the requirements
proposed on July 25, 1990. In the July
1980 proposal EPA stated as a goal o
efficiently utilize State and utility
resources and be consistent with
monitoring requirements previously
promulgated by EPA. EPA believes that
today's requirements meet that goal.

a. Three-, six-, nine-year cycles. In
orderto standardize the monitoring
schedule for different regulations, EPA
has established nine-year compliance
cycles. Each nine-year compliance cycle
consists of 3 three-year compliance
periods. All compliance cycles and
periods run on a calendar year basis
{i.e, January 1 to December 31). The
January 30, 1991 rule established the
first nine-year compliance cycle
beginning January 1, 1993 and ending
December 31, 2001; the second cycle
beginning January 1, 2002 and ending
December 31. 2010; etc. Within the first
nine-year compliance cycle (1993 to
2001), the first compliance period begins
January 1, 1993 and ends December 31.
1995; the second begins January 1, 1996
and ends December 31, 1998: and the
third begins January 1, 1999 and ends
December 31, 2001.

In the January 1891 Notice, EPA
required that initial monitoring (which
was defined as the first full three-year
compliance period beginning 18 months
after the promulgation date of a rule)
must begin in the first full compliance
period after the effective date of the
final rule. EPA solicited comments on
this issue in the November 29, 1991 NOA
and is modifying initial monitoring, as
described above. For today’s regulation,
the effective date is January 17, 1994.
The next full three-year compliance
period after this effective date begins
January 1, 1996. After reviewing
comments received, the Agency has
decided that systems serving 150 or
more service connections must conduct
initial monitoring during the January 1,
1993 to December 31, 1996 period and
those serving less than 150 service
connections must conduct initial
monitoring during the January 1, 1996 to
December 31, 1998 period. EPA belicves
the phase-in of monitoring based on
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system size will increase public health
protection to the public by identifying
noncompliance earlier for farger systems
which serve a large fraction of the
population (and which would have been
required to monitor these contaminants
in any event under the “unregulated
contaminant” requirements of the
January 1991 rule). At the same time. the
phase-in will allow States, small
systems, and laboratories more time to
effectively implement today's rule for
small systems. EPA believes this is an
appropriate balancing of the need to
identify noncomplying systems through
monitoring, and the implementation
burden on States and laboratories. This
change would synchronize the
monitoring schedule for the 23
contaminants in this rule with those
promulgated for other SOCs and IOCs in
the January 30, 1991 natice.

Under the July 1990 proposal,
monitoring for the contaminants in this
rulemaking would have been reguired to
be initiated no later than Nevember 1993
{i.e., the effective date of this
rulemaking). EPA does not believe that
changing the initial monitoring schedule
to begin January 1993 instead of
November 1993 for systems with 150 or
more service connections will
significantly affect costs for those
systems. Under this schedule, States
must establish an enforceable
monitoring schedule for each system
during the initial three-year compliance
period. States have the discretion to
schedule systems by size, vulnerability,
geographic location, laboratory access,
or by other factors. In some cases
sysltems will not need to conduct
monitoring until the latter part of the
first three-year period, rather than
needing to start monitoring immediately
as of January 1893 (see discussion of the
Standard Monitoring Framework at 56
FR 3560). In addition. EPA believes there
will be & decrease in costs due to the
effects of synchronizing the monitoring
requirements in this rule with those of
earlier rules—e.g., there will be 2 cost
savings resulting from a system’s ability
to evaluate the presence of multiple
conlaminants with the analysis of a
single sample, and to perform
vulnerabilily assessments covering
multiple contaminants.

Several commenters believed that
States would be unable to develop
adequate certified laboratory capacity
in order to monitor during the 1993-1995
period. EPA has responded lo this
concern by encouraging provisional
certification of laboratories. as
discussed above.

b. Base monitoring reguirements. In
order to standardize the menitoring
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reguirements, EPA has established base
(or minimum) monitoring frequencies for
all systems at each sampling point.
These base monitoring frequencies
apply to all community and non-
transient water systems. In cases of
detection or non-compliance, EPA has
specified increased monitoring
frequencies from the base. These
increases are explained below. Systems
. will also be able to decrease mionitoring
frequencies from the base requirements
by obtaining waivers from the State
where a State permits such waivers.
Decreases from base monitoring
requirements through waivers are
discussed in general under the sectisn
on decreased monitering and in the
discussion of monitoring frequency for
each class of contaminants.

In most cases, these increased or
decreased frequencies are similar to the
frequencies proposed in July 1990.
Specific changes are discussed below
under each contaminant group.

Inorganic contaminant base
requirements are the same as
proposed—one sample at each pampling
point every three years for groundwater
systems and ennually for surface water
systems. Modification of base
requirements for VOCs is discussed
below in the section on VOC monitoring
frequency.

For the non-volatile synthetic organic
compounds [SOCs), EPA proposed that
monitoring was not required unless the
State determined that the system was
vulnerable based upon a State-
conducted assessment. EPA requested
comment en the appropriate time frame
for completing these assessments. if the
State determined that a system was
vnierable to these SOCs, systems would
be required to monitor on a three- or
five-year schedule depending upon
system size and whether contaminants
were detected.

“The July 1990 notice also included an
alternative monitoring scheme which
would require all CWSs and non-
transient, non-community water systems
(NCWSsj to monitor for the nen-volatile
S0Cs at specified {base) frequencies.
Most comments EPA received opposed a
round of initial monitoring by all
systems. These commenters cited the
lack of occurrence of these
contaminants in drinking water and the
expense of monitoring. Severa
commenters questicned the availability
of sufficient laboratory capacity.

After reviewing and evaluating the
comments on monitoring for the SOCs in
the May 1983 Notice, EPA adopted an
alternative monitoring approach which
requires systems to monitor at specified
base frequencies unless the
requirements are waived (either reduced

or eliminated) by the State. The reasons
for this change are given in the January
1691 rule {56 FR 3560]. In summary, the
requirement that all systems monitor for
these contaminanis is more protective of
health than were the propesed
requirements becsuse systems will be
required {o monitor if the Siate does not
conduct a vulnerability assessment, or
does not approve a vulnerability
assessment conducted by the system.
The result of this change is that there
will always be an enforcaable
reguirement in the absence of a State
waiver.

In today's rule EPA is adopting the
same monitoring approach for the SOCs.
EPA believes that the cost impact of this
approach is the same as under the
proposed scheme provided a
vulnerability assessment is conducted
and a waiver|is granted.

EPA has combined the above change
with the provision that public water
systems may conduct their own
vulnerability essessments and, at the
State's discretion, may cobtain a waiver
if they are determined not to be
vulnerable (see waiver discussion
below). EPA has shifted the
responsibility to conduct vulnerability
assessments from States to systems
because the vulnerability assessment is
a monitoring activity that historically
has been a systerm responsibility. Each
individual system can decide whether to
conduct a vulnerability assessment
{rather than simply going right to
monitoring) based on cost, previous
monitoring history, and coordination
with other vulnerability type
assessments [i.e, sanitary surveys,
Wellhead Protection Assessments). In
addition, because of States’ indicated
resource shortfalls, many States might
not conduct vulnerability assessments,
Though EPA is permitting systems to
conduct vulnerability assessments,
approval of waivers based on those
vulnerability assessments rests with the
States. EPA believes the changes
outlined above address, in part, the
State resource issue and wil] result in
adequate monitoring and enforceable
drinking water standards.

Based on limited occurrence data,
EPA anticipates that most systems
would qualify for a waiver from
monitoring for most SOCs in today's
rule. In cases where a system is not
granted a waiver by the State, it will be
reguired to monitor at the specified base
frequency. In sum, for the reasons
specified aboye, all systems will be
required to monitor for all SOCs with &an
opportunity for reduced monitoring
based upon a vulnerability assessment.

c. Volatile Organic Chemicals
(VOCs). In order to standardize the

monitoring requiremants for all VOUCs,
EPA promulgated on July 1, 1991 some
modifications to the monitoring
requirements fer the 18 VOCs in two
previous rules (July 8, 1987 znd january
30, 1991 Federal Register Notices). The
comments submitted to EPA during the
comment period for the January 1991
notice revealed support for -
gynchronization of the monitoring
requirements and schedules. Therefore,
the monitoring requirements in today's
rule are identical to the requirements for
these previously regulated VOCs [56 FR
38267).

d. fncrecsed monjioring. In generel,
today's rule requires monitoring
frequencies to increase when a
contaminant is measured at a certain
concentration. These concenlrations are
specified in each rule, and vary by class
or toxicity of the contaminant. In today’s
rule, consistent with the monitoring
requirements set forth in the January
1991 rule for other inorganic
contaminants, VOCs, and 50Cs, these
“trigger” concentrations are setl at {1)
the MCLs for the inorganic
contaminants; and {2) the analytical
detection limits for VOCs and SOCs.
The detection limit for each VOC is
0.0005 mg/1. The SOC detection limits
are the method detection limits given in
Table 14 and § 141.24(i)(18). The
rationale for varying the detection limits
for increased monitoring is addressed in
each section for the contaminant
monitoring frequencies below {also see
the January 1991 rule. 56 FR 3560-68).

After exceeding the trigger
concentration for each contaminant,
systems must immediately increase
monitoring to quarterly {beginning in the
subsequent quarter after detection) to
establish a baseline of analytical resulis.
Groundwater systems are required 1o
take a minimum of two samples and
surface water systems must take four
samples before the State may permit
less frequent monitering. EPA is
requiring surface water systems 1o take
a minimum of four samples (rather than
the two samples required for
groundwater systems) becauss surface
water is generally more variable than
ground water and, consequently,
additional sampling is required to
determine that the system is “reliably
and consistently” below the MCL.
Today's rule allows a State, alter g
baseline is established, to reduce the
quarterly monitoring frequency if the
system is “reliably and consistently”
below the MCL. “Reliably and
consistently” means that the State has
enough confidence that future sampling
results will be sufficiently below the
MCL to justify reducing the quarterly
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monitoring frequency. At & minimum, all
individual samples should be below the
MCL. Systems with widely varying
analytical results or analytical results
that are just below the MCL would not
meet this criterion. In all cases, the
system remains on a quarterly sampling
frequency until the State determines that
the system is “reliably and consistently"
below the MCL. EPA is adopting this
approach based on comments received
on the May 1989 and July 1890 proposed
rules that suggested the EPA allow
States to medify the monitoring
schedules in those systems which are
less than the MCL. EPA believes this
approach will result in consistency
among the regulatory requirements for
the different classes of contaminants.

In the July 1990 proposal, EPA
requested comment on whether EPA
should reduce the three year quarterly
monitoring requirement o one year of
quarterly monitoring in situations where
initial monitoring shows particularly low
cvels of detection relative to the levels
of concern (i.e., MCLs) or in situations
where cleanup activities have resulted
in low levels of detection. Several
commenters indicated that a minimum
of 12 quarters after monitoring had been
increased by a trigger level was too long
and supported a reduction in the
monitoring requirements in cases such
as these. These commenters suggested
that EPA should require sufficient
monitoring to establish a baseline. In the
January 1991 Notice EPA prescribed a
minimum of two samples for
groundwater systems and four samples
for surface water systems to establish a
baseline. EPA is adopting the same
approach today because the Agency
agrees with commenters who pointed
out that systems whose analytical
results remain below the MCL do not
pose a health threat.

In the July 1990 proposal, the Agency
proposed lo reduce the repeat
monitoring requirements when a
contaminant is consistently detected at
less than 50 percent of the MCL. Many
commenters objected to this trigger,
stating that it was “arbitrary”. The
Agency modified this requirement in the
January 1991 notice with respect to other
conlaminants to give States additional
flexibility to reduce monitoring for those
systems whose analytical results are
“reliably and consistently less than the
MCL" (see §§ 141.23(c)(8),
141.24(f){11){ii) and 141.24(h)(7)(ii) 56 FR
3560-68, 3580, 3584, 3586). EPA has
decided that systems meeting this
criteria are also eligible for reductions
from the increased monitering frequency
requirements for the contaminants in
today’'s rule.

e. Decreased monitoring. Systems
may decrease monitoring from the base
requirement by receiving a waiver from
the State. State waivers may either
eliminate the monitoring requirement for
that compliance period (for SOCs) or
reduce the frequency (for inorganics and
VOUs). Waivers are either based on a
review of established criteria (“2 waiver
by rule”) or by a vulnerability
assessment.

A T'waiver by rule” is based simply on
meeling certain criteria set out in EPA
regulations and based, for example. on
previously collected analytical results.
For example, § 141.23(c) (originally
adopted in the January 1991 notice and.
by this notice, applicable ta the
contaminants in today's rule) specifies
that States may grant “waivers by rule”
to systems for five inorganic
contaminants. The waivers are effective
for up to nine years (or cne compliance
cycle}. In order to qualify for a waiver, a
system must have a minimum of three
previous samples (including one taken
after January 1, 1990) with all analytical
results below the MCL. The State must
consider a variety of issues in making a
“waiver by rule” determination, such as:
(1) Reported concentrations from all
previous monitoring, (2) degrea of
variation in reported concentrations,
and (3) other factors which may affect
contaminant concentrations such as
groundwater pumping rates, changes in
the system's configuration, changes in
the system's operating procedures, or
changes in stream flows or
characteristics.

A “'waiver by vulnerability
assessmenl” may take one of two forms.
The first involves a determination as to
whetlier a given contaminant which
does rot oceur naturally is or was vsed,
manufactured, and/or stored in an area
nearby the system. If the contaminant is
not used, manufactured, and/or stored
nearby, the system can receive a “use
waiver.” Second, if a “use waiver”
cannot be granted, a system may
conduct a thorough assessment of the
water source to determine the system's
susceptibility to contamination.
Susceptibility considers: (1) Prior
analylical and/or vulnerability
assessment results, {2) environmelal
persistence and transport, (3) how well
the source is protecled, (4) wellhead
protection program reports, and (5)
clevaled nitrate lavels. Systems with no
known susceptibility to contamination
(based upon an assessment of the above
factors) may be granted a “susceptibility
waiver.”

All waivers must be granted on 2
contaminant-by-contaminant bhasis.
However, systems and States will find it

economical to apply for and grant the
waiver for those contaminants that may
be analyzed using the same analytical
methods. This packaging of assessments
and State decision making will vield
significant cost savings to both systems
and State primacy programs.

Waivers for the SOCs and VOCs may
be granted after the system conducts a
vulnerability assessment and the State
determines the system is not vulnerable
based on that assessmentl. A waiver
must be renewed during each
compliance period. Waivers for
inorganic contaminants may be granted
for up to nine years. If a system does noi
receive a waiver by the beginning of the
vear in which it is scheduled to monitor.,
it must complete the base monitoring
requirement.

One change that EPA ig adopting in
§ 142.92 is that EPA may rescind
walivers issued by a State where the
figency determines that the State has
issued a significant number of
inappropriate waivers. EPA does not
intend to utilize this provision except in
special situations where the State has
not followed its own established and
EPA-approved protocols and procedures
{see alsa the discussion on State
primacy requirements). If a waiver is
resinded, the system must monitor in
accordance with the base requirements
in today’s rule.

f. Vuinerahility assessments. EPA
received numerous comments on the
issue of vulnerability assessments, In
the July 1990 Notice, EPA requested
comment on several alternatives {or the
process of making vulnerability
decisions. One option involved requiring
States to assess the overall
hydrogeological vulnerability of each
water source supplying a PWS instead
of making contaminant-specific
determinations for each contaminant ai
each PWS. Another option was to
assess the overall use of each
contaminant within specific regions.
focusing on potential sources of
contamination within & defined region.
EPA also requested comment on
whether systems should be required to
monitor for all contaminants that are
subject to the same analytical technique.
EPA proposed to allow States to
conduct area-wide assessments (based
on contaminant use information) or one
assessment of the water source
susceptibility to contamination (based
on hydrogeological information).

Commenters generally supported the
use of vulnerability assessments as a
first step in lieu of requiring all sysiems
to monitor. Different opinions were
expressed regarding how to conduct
these assessments.
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Some commenters indicated that EPA
should provide detailed guidelines thai
States would use to make vulnerability
determinations. Examples cited included
the development of environmental fate
documents, identification and
characterization of the availabls scurces
of information regarding the presence of
contaminants, and disposal facilities
that may impact waier sourges, amaong
cthers. Gther commenters guestioned
whether State agenciss would have
sufficient finansisl and human resources
to collect the necesszary informatian to
conduct an assessment of a water
system's valnerability,

EPA has decided that a detailed
protocol for what is usvally a very site-
specific analysis is not appropriate.
Instead, EPA desires that each State
develop its own specific vulnerability
assessment procedures that use the
general guidelines established by EPA.
The Agency believes that the States are
in the best position to develop detailed
protocols. If a State chooses not to
develop these procedures, systems
cannot receive waivers and must
monitor at the base requirements.

In the proposal, EPA listed the
foliowing criteria systems must consider
in conducting vulnerability assessments
for 30Cs: Previous analytical results:
proximity of the system to sources of
contamination; environmental
persistence; protection of the water
source; and nitrate levels as an indicator
of potential contamination by pesticides.
For VOUs, the criteria were previous
monitoring results, number of peaple
served, proximity to a large system,
proximity to commercial or industrial
use, storage or disposal of VOCs, and
protection of the water sourse.

EPA received comments on the
prucess of how to make vulnerability
decisions. Comments ranged from-
alipwing the use of area-wide
assessment to contaminant-specific
assessment for individual supplies. One
commenter suggested combining two
options proposed (assessing the overall
hydrological vulnerability of the water
supplies and assessing the overall
contaminant use). EPA agrees with this
comment and, as pari of the earlier
rulemaking for 38 contaminants, has
mada several changes to the
vidnerability assesement criteria and the
process to simplify the procedure [58 FR
3562). Today's rule also adopis these
changes, First. a two-step waiver
procedure is available 1o all systems.
Step #1 determines whether the
contaminant that does no! occur
naturally is or was used, manufactured,
stored, transported. or dispesed of in the
area. In the case of some conlaminants

“susceptibilit

an assessment of the contaminant's use
in the freatment or distribution of water
may also be required. “Area” is defined
as the watershed area for a surface
waler system or the zone of influence
for 8 groundwater system and includes
effects in the|distribution systam.

If the Siate determines that the
contaminant was not used,
manufactured. stored, transportad, or
disposed of in the area, then the system
may hiain & “use” waiver. il the State
cannet make this determination, a
sysiem may not receive a “use” waiver
but may recejve a “susceptibility”
waiver. discissed below. Systems
receiving & "use” waiver are not
required to continue on lo Step #2 1o
detarmine sugceptibility. EPA
anticipates that obtaining & “use”
waiver will apply mostly to the SOCs
where use can be determined more
easily than for VOCs. Obtaining a “use”
waiver for the VOCs will be limited
bacause VOCs are used extensively in
the United States. If a “use” waiver
cannot be given, a system may conduct
an assessment to determine
L, Step #2.

Busceptibility considers prior
cceurrence and/or vulnerability
assessment results, environmeantal
persistence and transport of the
chemical, the extent of source
protection, and Wellhead Protection
Program reports. Systems with no
known “susceptibility” to contamination
based upon an assessment of the above
criteria may be granted a waiver by the
State. If “susceptibility” cannot be
determined, a system is not eligible for a
waiver. A sysiem must receive a waiver
by the beginning of the calendar year in
which it is scheduled to begin
monitoring.

Several commenters reguested that
EPA permit “'area wide” or geographical
vulnerability assessment
determinations. Though EPA a1 this time
is skeptical that “area wide"
determinations can be conducted with
sufficient specificity to predict
contamination over a large area, the
final rule allows this option when States
submit their procedures for conducting
vulnerability assessments to determine
“use” waivers.

EPA's goal is to combine vulnerability
agsessment agtivities in other drinking
water programs with today's
requirements to create efficiencies. EPA
also desires lo use the results of other
regulatory program requirements, such
as Wellthezd Protection Assessments, fo
determine a system's vulnerability to
contamination. Systems and States may
schedule toddy's assessments with
sanilary surveys required under the

Total Coliform Rule {54 FR 27548],
watershed.assessments, and other water
quality inspections so that all
regulatory, operational, and manageriai
objectives are met at the same time

In the July 25, 1590 Notice, EPA
golicited comments on whether the
contaminant source assessmenis
conducted under State Wellhead
Proteciion Programs (sce section 1428 of
the SDWA] could be used for tha
vulnerability assesements and what the
relationship of the two assessments
should bs. Commenters were supporive
of this concept but requested that
specific guidance be developed in
determine how this might be
accomplished and where it is
appropriale.

EPA intends to issue a guidance tha?
will give flexibility to States in
conducting vulnerability assessments
and allow them and local public water
systems to meet these and similar
requirements under the Wellhead
Protection Program, satisfying the
requirements of both programs with one
assessment. Additionally, this combined
assessment approach may be used lo
meet similar requirements under the
evolving Underground Injection Control
(UIC}—Shallow Injection Well Program.

g. Relation to the Wellhead Protection
(WHP] program. As stated in the
January 1991 MNotice, the Agency plang
to integrate particular elements of the
Public Water System, Wellhesd
Frotection, and UIC programs related to
contaminant source assessments around
public water supply wells. Specifically,
the Agency plans to prepare a guidance
document on groundwater contaminant
source assessment that merges the
vulnerability assessment of the PWS
program for 80Cs and VOCs with the
wellhead delineation and contaminant
source which can be used to establish
priorities of UIC wells. This integration
is expected to assist State and local
drinking water program managers
responsible for groundwater supplies {o
more efficiently and elfectively |
administer the portion of their programs
addressing source protection and will be
the basis for determining monitoring
frequency. The guidance will give States
flexibility in revising vulnerability/
contzminant source assessments.

Section 1428 of the SDWA requires
each State to submit a WHP program for
EPA review and approva! in order to be
eligible for grant funds to support the
State's wellhead protection efforts. The
implementation of WHP programs by
Slates may be phased in o allow
resources to be used most effectively.
This matier can be addressed in the
State WHP submittal.
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When States submit WHP programs
for approval in the future, program
documents should address how the
State will phase requirements for
Wellhead Protection Areas {WHPASs)
with other PWS regulations. In some
States. to be most effective, this program
integration may need 1o be
accomplished through a coordinating
agreement or ther mechanism among
several State ugencies. The guidance
would allow States 1o tailor their
program provisions to conditions in the
States. within brosd guidalines.
tnformation from the other refated
groundwater programs (such as
Superlund, RCRA) will be useful in this
assessmenl. This informarnion 2lsa
includes identification of sources not
reguizted under Federal programe. bt
perbaps regulsted by States, such as
septic tanks. Therefore, Stales m

av be
able 1o meel similer tequirements of
thesa three pragrams throngh following
a general sel of guidance procedures.

A Slate may choose from severs!
methods 1o delineate WiHPAS, As long
as the method is de; ined (o he
protective. & State may choose 3
simpiified methad desoribed in
“Guidelines far the Delineation of
Welibead Protection Areas” JUSEPA,
18872 I a Siate desires more
information for use in the devi
making process, it may choose more
sophizticated methods identified in the
"Guidelines.” EPA has made available
10 Slates and local agencies computer
software and training for use of the
“Guidelines” 1o make the process of
WHPA delineation less difficylt,

WHPAs may incorporate recharge
areas as long as they are within the
jurisdiction of the agencies identified in
the EPA-approved programs. However,
WHPAs must mest the requirenients of
this rule if they are to be vsed to make
menitoring waiver determinalions. The
State cannof accept 8 WHP program in
liev of a vulnerability assessment if the
recharge area is not covered to meet all
the requiremants of this rule.

Onte a WHPA is delineated. & State
may desive to apply a range of
assessmen! measures (o define
hydrogeclogic vulnerability within the
delineated area. A Siate may decide on
& methed of assigning prioriiies to the
public water systerns bassd on
vulnerability, size, or other criteria
acceplable to EPA.

EPA’s Ground-Walter Protection
Division has developad a document
entitled "Managing Ground Water
Contamination Sources in Wellhead
Protection Areus: A Priority Setting
Approach” [USEPA, 1591h] to help
States and local water supply managers
prioritize potential contaminant sources

gion-

in carrying out their programs for
resource protection, s concern of one
commenter. This system could also be
used in selting monitoring priorities but
was not designed specifically for that
application. The States may vee the
reguliiory mechanisms available 1o
themjfeg. RCRA pormits, NPDES
permils] to determing the point sources
of regulated. and potentially
contaminoting, substances in or near
greas needing proteciion, such as
wellthead and rechargs ereas.

h. Grousnd wpoficy. The Ageacy
pow has e new, integrated ground-waler
policy. I July, 1980 EPA established a
Cround-Water Tesk Foroe to review the
Kgeaey's grovad-water uraleciion
poticies. The outcome of this effort is the
Ground-Water Task Faree Report. whizhk
includes FPA's Cround-Wate
Frategtion Principles (USEPA. 1951 ¢}
Yhe Principles are inlene
more g¢lfective and consistent de
makivg in alt Ageney docisions a
giround waier,

With respect 1o prevention; the
Principlez call far grovnd water ig bus
profected to ensure tha!l the nation's
currentty used end ressonahle expected
drinking water supplies, both public and
privaie, du not present adverse houlih
effecis snd are pregserved for present
ang fulure generations. Cround water
should alsn be protected 1o ensure that
ground water that is clogely
hydrolngizaliy connected 1o surfase
walers; does nol inierfere with the
slteinmant of surface weatsr Guality
standards, which are designed to profict
the integrity of associaled ecosyslems.
Cround-water protestion should be
achteved througl a variety of means
includipg: peliution prevention programis
aimed at eliminaling and minimizing the
amounl of pollution that could
potenticlly affect ground water. sonroe
control| siting centrols, the designation
of wellhead proteciion greas and future
waler supply areas, and the protection
of aquifer recharge areas. Efforts to
protect ground waler must consider the
use, value, and vulnerability of the
resource, &s well as sonial and seanamie
values,

With respect to remediation, the
Principles call for activities io b
prioritized to minimize human exposure
to comlamination risks first. and then ta
restare eurrently used and reasonably
expected sources of drinking waier and
ground waler closely hydrologically
connected (o surface waters, whenover
such restorations are practicahle and
aftainabla. .

With respect to Federal, State, and
tocal responsihilities, under the
Principlés, the primary responsibility for
developing and implementing

comprihensive ground-water proiecion
programs conlinues io be vested with
the States. An effective ground-water
protection program must link Pederal,
State, and local activities into a
ceherent and coordinated plan of action.
EPA should continue to improve
caordination of ground-water protection
effarts within the Agency and with other
Federal agencias with ground-water
responsibilities,

This rule respands 1o the Ground-
Water Protestion Principles in the
fultowing ways. With respect o the
frinciples’ emphasis on prevention, this
rude sels MCLs and monitoring
frequencies for 18 synthetie organic and
fve inorganic chemicals. These MOLs
will be used for grovnd water protection
{itin s ea indication of possible peed
for somce coritrol) as well as surface
water protection. The rule alsa
recogniines State wellhead protection
#ress as a method of prevention and a
basis for granting waivers

With respect (o the allowation of
Federal Stala, and loecs! responsibiliiies,
e gives Stuise the zuthaority to
reduciions in moniloring
ency. based on a valnerabilily
ssreent. The guidance dosurmsent fur
this mte will give Rexibility 1o the States
i conducting vulnerabilily nssessments,
Ay & muthad of coordination among the
PWE. UNC, and Wellhesd Protection
Programs. the guidance document will
allaw States to use the methods and
approaches of the Wellhead Protuction
Prageam In meeling the requiremants far
viinerability assessments,

i. initial and repeat base manituring,
Inival moaitoring is defined as the first
full theee-year compliance pericd lhat
nceuss afrer the regulation is effective.
As duseribed in the fanuary 1991 Notice
156G PR 3584}, under the standard
moiloring framework, States have
flexibility to schedule monitoring for
each system during the three-yeur '
compliance period. As discnssed earlior,
all systems must monitor at the bose
moniloring frequency unless a waiver is
uhitained. The initial mo ting periogd
lor taday's regulation begins fanuary 7,
1693 and ends December 31, 1595 for
public water systems ha ving 150 or more
service connections. For systems having
less than 150 connections, the initial
monitoring period will be from January
1. 1938 through December 31, 1992, Afler
the system fulfilis the initial {or first)
basu maonitoring requirement, i must
monitor at the repeat base frequency.
Generally the repeat base frequency is
the same as the initial monitoring
frequency but in some instapces the
base monitoring frequency may he
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reduced based on previous analytical
results,

Also, under today's rule, EPA is
requiring the States to establish a
sampling schedule that may resuit in
approximately one-third of the systems
monitoring during reach of the three
vears of a compliance period at the
State's discretion. States will have the
flexibility 1o designate which systems
must monitor each year based upon
criteria such as system size,
vulnerability, geographic location, and
laboratory access. EPA believes that
allowing States the discretion to
schedule monitering for each system
during the compliance monitoring period
will enable States to manage their
drinking water programs more
efficiently.

in cases where EPA is the primacy
authority for taday’s regulation (i.e.,
whera the State has not adopted
regulations corresponding to the
NPDWRSs in today's rule by its effective
date, and in States and on Indian lands
where EPA retains primary enforcement
responsibility), systems will be required
to complete monitoring within 12 months
after notification by EPA. In such cases.
EPA intends to use & prioritizing scheme
similar to the kind tha! the States will
use. This should minimize the disruption
to the regulated community when the
State does adopt the requirements and
begins to develop its own monitoring
schedules for systems within the State.

Once a system is scheduled for the
first, second, or third year of a
compliance period, the repeat schedule
is set for future compliance periods. For
example, if a system is scheduled by the
State to compiete the initial base
requirement by the end of the first year.
all subsequent repeat base monitering
for that system must be completed by
the end of the first year in the
appropriate three-year compliance
period. This is necessary to prevent
systems from menitoring in the first year
of the first compliance period and the
third year of the repeat base period.

4. Monitoring Frequencies

a. /norganics—{1) Initial and repeat
base requirements. In the July 1890
Notice, EPA proposed thatl surface water
systems monitor annually and
groundwater systems monitor every
three years. Some commenters
supported that frequency. Other
commenters suggested that the Agency
should allow waivers based on
vulnerability assessments for the initial
round of monitoring. The monitoring

requencies in today's rule are identical
to these proposed frequencies. EPA
disagrees with commenters regarding
the issuance of waivers in lieu of an

initial round of monitoring. A reduction
in monitoring frequency may be
appropriate if the levels found are
reliably and consistently below the MCL
{see discussion on decreased monitoring
below). Systems with 150 or more
service connections will be required 1o
take the initial base sample for each
inorganic during the initial compliance
period of 1993 to 1995 (subject to Siate
scheduling). Surface water systems with
150 or more dervice connections that are
on an annual sampling schedule are
required to slart in 1993.

{2) Increased monitoring. In the
january 1821 Notice, EPA added «
requirement that systems that exceed
the MCL (either in a single sample or
with the average of the original and
repeat sample) and which, consequently.
are out of compliance must immediately
{i.e., the next calendar quarter afler the
sample was {aken) begin monitoring
qguarterly. Systems mus! continue o
monitor quarterly until the primacy
agent determines that the system is
“reliably and consistently” below the -,
MCL. Groundwater systems musi take a
minimum of two samples and surface
waler systems must take a minimum of
four samples after the last analytical
result above the MCL, before the State
can reduce monitoring frequencies back
o the base requirement (i.e., annually
for surface systems and every three
years for groundwater systems).

EPA made| this change for several
reasons. First, it is consistent with the
monitoring requirements contained
elsewhere inl this rule that more frequent
monitoring occur in instances of non-
compliance. Second, EPA believes that
systems that are out of compliance
should, in general, menitor more
frequently tg determine the extent of the
problem. If EPA has not made this
change, groundwater systems that
exceed the MCL could continue to
monitor every three years. EPA believes
the previous frequencies for ground and
surface systems were not adeguate to
protect the public in those cases where
gystems exceeded the MCL.

(3) Decreased monitoring. 1n both the
May 1989 and the July 1990 Notices, EPA
proposed that systems be allowad to
reduce the monitoring frequency to no
less frequent than once every 10 years
between monitoring episodes provided a
system had previously taken three
samples thal were all less than 50
percent of the MCL. States would base
their decision on prior analytical results,
variation in analytical resulls, and
system changes such as pumping rates
or stream flows/characteristics.

EPA received numerous comments on
the 50 percent trigger for reduced
monitoring with most commenters

opposing the 50 percent trigger. cailing i1
arbitrary. In the January 1991 notice,
EPA decided to eliminate the 50 percent
trigger and change the condition for
reduced monitoring to require three
comupliance samples, all of which are
“reliably and consistently™ less than the
MCL, to give the States additional
flexibility to decide which systems are
eligible for reduced monitoring. Systems
meeting this criterion are also eligible
for reduced menitoring for the
contaminants in foday's rule. While
States have discretion in making this
determination, EPA believes thatas a
minimum, all individual samples should
Le below the MCL before the
determination should be made.

Most commenters supported the 10-
year time frame as a reasonable
monitoring frequency for reduced
monitoring. Because EPA has adopted a
3/6/9-year compliance cycle. EPA has
changed the maximum reduced
moniloring frequency from the proposed
id vears to 9 years to gain consistency

- in its regulations. EPA believes this

change will have a minimal impact on
systems. EPA is requiring at least one of
the three previous samples to be laken
since January 1, 1990. The other two
samples could be taken at any time aller
lanuary 1, 1988. Because the redurction in
monitoring to every nine years begins in
the 1993-2001 compliance cycle, EPA
believes that one sample must be recent
{i.e., taken after Januvary 1, 1990 for
systems scheduled to monitor in 1993) 1o
preclude unduly long time frames
occurring between samples. Dala
obtained to satisly monitoring
requirements for unregulated
contaminants specified in the January
1991 notice may be used to reduce the
monilering frequencias. Systems
receiving a waiver may monitor at any
time during the nine-year compliance
cycle, as designated by the State.

b. Cyanide. In the July 1990 Notice,
EPA proposed monitoring requirements
for the 10Cs applicable to all community
{CWS) and non-transient non-
community water systemis. Several
commenters disagreed with the
requirement to monitor for cyanide at
non-vulnerable systems. They argued
that the main sources of cyanide
centarnination are industrial and
manufacturing processes, not natural
occurrence, and that it would be more
appropriale to regulate cyanide under
the requirements that apply to synthetic
organic compounds [SOCs), which
distinguish vulnerable and non-
vulnerable systems.

The Agency agrees with these
commenters and has changed the
requirement for cyvanide to require only
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vaulnershle systems to monitor. provided
& waiver (by vulnerability asgessment]
is available and has heen granted by the
State.

Gther commenters stated that the
meniicring requirements for all the 100
in today's notice should apply to
vulrerable svaiems only, and that EPA
should allow waivers based on
vitlnerability assessments for the inidal
round of monitoring. EPA disagress with
these commenlers {except for cvanide
becavse it does not ogour naturally at
concentrations near the MCL) becanse
$0me minimum monitoring requirements
for the inorganic contaminants will
provide a baseline of data on the natural
backeround levels expectad for these
contaminants. Systems may qualify for
reduced monitoring once a baseline of
data shows levels that are reliably and
consistently below the MCL, thus
decreasing the monitoring burden.

c. Volatite Organic Contaminaiis
{VOCs)—(1) Initia! and repeat bose
requirements. In the rule promulgated in
July 1987 setting MCLs for eight VOCs,
EPA required all systems to take four
conseoutive quarterly samples,
Groundwater systems that conducted a
vulnerability assessment and were
judged not vulnerable, howeaver, could
stop monitoring after the first sample
provided no VOCs were detected in that
initial sample. Repeat frequencies for all
systems vary by system size, dstection,
and vulnerability status,

On July 1. 1891, EPA amended the
monitoring requirements for VOCs to
streamline the requirements and ta
make all VOC requirements consistent
[56 FR 30267]. For the conlaminants in
today’s rule, the July 1989 proposal
made distinctions in base requirements
for VOCs between ground and surface
water systens, less than and more than
500 service connections. and vulnerable
and non-vulnerable systems. In today's
final rule, 1o be consistent with the July
1991 rule, and for the reasons discussed
there [56 FR 30267}, EPA is requiring all
groundwater sysiems as well as surface
water systems to initially take four
quarterly samples for the VOCs
(dichloromethane, 1.2,4-
trichlorabenzene, and 1,1.2-
trichloroethane), rezardiess of size or
vulnerability status. Systems that do not
detect VOCs in the initial round of four
quarterly samples are required to
monilor annually beginning in the next
calendar year sfter quarterly sampling is
completed. For example, systems which
complete quarterly monitoring in
calendar year 1993 are required to begin
annual monitoring in 1994, The State
may allow groundwater systems which
conducted three years of sampling and

have not detected VOCs to take a single
sample every three vears thereafter. The
reasons for these changes are further
explained in the Janvary 1891 notice {56
FR 3568].

I the May 1239 proposal cavering 38
vontaminants, VA requesicd comment
on w et vulnerable systems may
take lﬁnly oue eample if no VOCs are
detected in the initial vear of
momtluring. EPA’s intent was io reqguire
quaric«'lsriy sampling in volnerable
systems, but most commenters epposed
a change o more frequent monitoring,
Based on the comments received on that
notice, LPA specified in the january
1991 final rule for 35 of the 38
contaminants that vulnarable systems
will be required to iake one annual
sample (instead of four quarterly
samples] if no VOCs were detected in
the initial {or subsequent) monitoring.
For cabasisiency. EPA has adopled this
same tequirement for the VOCs in
today's rule.

{2) :’le.c're«:rsed monitoring In the
proposal. sysiems detecting VOCs
(defingd as any analytical result greater
than 0.0005 mg/i) were required to
monitar quarterly. In today's rule, FPA
is requiring systems that detect VOCs to
monitgr quarterly until the State
determines that the system is “reliably
and cohsis!entiy" below the MCL.
However, groundwater systems must
take a minimum of two samples and
surface water systems must take &
minimum of four samples before the
State may reduce the monitoring to the
base requirement (i.e.. snnua! sampling).

Sysmlms remain on an annyal
samp!iﬂg frequency even if VOCs are
delected in subsequent samples, unless
an MCL is exceeded (or if the State

otherwise specifies). In this cass, the
eystem returns to quarterly sampling in
the next calendar quarter until the Siate
determines that the new contamination
has decreased below the MCL and is
expected to remain reliably and
consisiently below the MCL. This
determination shall again require a
minimum of four quarterly samples for
surface water systems and twao
quarterly samples for groundwaler
systemsl
EPA Nhas made this change because
some S}'btems may detect VOCs at a
level slightly above the detection fimit.
EPA beljieves that where the State can
determine that contamination is
“reliably and consistently” less than the
MCL. those systems should he able to
return tg the base monitoring
requirement (i.e., annually). Giving
States the discretion to determine
whetherisysrnms meel this criterion may

allow States 1o give monjlering relief
some systems. - :

{3) Decreased mariftoring Stules may
grant walvers o syslems that are not
vulnerable and did not detect VOCs
while conducling base monitoring.
Vulrerbility must be datermined using
the eriteria specified aliove in the
dizcussion of vuluer ssessments.
EPA anticipates that inos! systems will
not be able lo gualify for & “use™ waiver
because of the ubiquity of VOCs.
However, systems conducting an
gssessment that considers prior
occurrence and vulnershility
aszessments (including those of
surrounding systems), envicormental
persisience and transport. scurce
protection, Wellhead Protection
Assessments, and proximity to saurces
of contamination may apply to the State
for a “susceplibility” waiver. If the
waiver is granted, systems are reguired
to take one sample and update the
current vulnerability assessment during
bro consecutive compliance periods
(i.e., six yearz). The vulnerability
assessiment update must be completed
by the beginning of the second
complisnce period. FPA has incressad
the time frame from five to six vears to
bring the five-year monitoring frequency
in the proposal in line with the 3/6/9-
vear frequencies specified in the
standard monitoring framework.

States have the discretion to set
subsequent frequencies in systems that
did no! detect VOCs in the initial round
of four quarterly samples and that are
designated as not vuinerable based on
assessment. The repeat monitoring
frequency for groundwater systems
meeling this criteria shall be not less
than one sample every six years as
discussed above. For surface water
syslems meeting this criteria, the repeal
frequency is at State discretion. '

d. Synthetic Orpanic Chemicals
{5QCs (1) Initial and repeat base
requirements. In the proposal, systems
were nol required to monitor for the
nen-volatile SOCs unless the Siate, on
the basis of & vulnerability assessment,
determined the system to be vulnerable.
Once determined vulnerable by the
Stale, a system would be required to
take four consecutive quarterly samples.
EPA requested comment on an
alternative approach that would require
all systems to moniter for all
conlaminants. As discussad below,
today's requirements specify that all
systems monitor for all SOCs by taking
four quarterly samples every three
years, unless decreased or increased
moniloring requirements apply. All
systems are eligible for waivers from ihe
quarterly monitoring requirement, as
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discussed in the section on decreased
monitoring below.

Most comments on the propozal
revolved around two issues—the
requirement that systems monitor
quarterly and the reguirement that all
systeins monitor at the lime of highest
vulnerability. Many commenters stated
that guarterly menitoring was not
aecessary to detect changes in
contamination. Many commenters
recommended annual monitoring for
pesticides. After reviewing the
infermation and comments submitted.
EPA believes that guarierly monitoring
remains the best scheme 1o determine
contamination. Dceourrence information
available to EPA Indicates that seasonal
fluctuations from runefl and
applications of peaticides may occur;
thus. quarterly monitoring is better than
annual monitoring to determing
pesticide conlamination. In some cases.
Slates may consider it appropriate 1o
require monitoring at greater
frequencies than these specified by
today’'s rule to better determine
exposure. Stales have the option 1o
require monitoring at greater
frequencies than the federal minimums
in today’s rule. Systems, of course, may
always monitor mere frequently when
they deem it prudent.

Most commenters opposed the
requirement to monitor at the time of
highest vulnerability, stating the highest
vulnerability, stating that highest
vulnerability cannot be predicted or
determined. Several commenters stated
that the requirement to monitor at the
time of highest vuinerability was
unenforceable. EPA agrees and
eliminates this requirement from today's
rule. However. States are advised to
examine sampling practices of systems
to assure that periods of likely
contamination are not avoided. This is
especially true for surface water
systems monitoring for pesticides after
rainfall and/er application of pesticides.

EPA proposed that systems conduct
repeat monitoring every thres or five
years, depending on system size and
ground/surface distinctions. In today's
rile. the repeat menitoring frequency for
all systems is set el four consecutive
quarterly samples each three-year
compliance period, unless decreased or
increased monitoring requirements
apply. EPA has made several
adjustments for systems that do not
detect contamination in the initial
compliance period. After the initial
monitoring round is completed, systems
that serve 3,300 or more persons may
reduce the sampling frequency to two
sumples in one year during each
compliance period. Systems serving less

than 3,300 persons may reduce the
sampling frequency to one sample ger
compliance period. EPA has increased
the frequency at which small systems
must monitor in this rule from every five
years to every three years, bacause TPA
believes thal this change will offer
greater health protection. EPA believes
that every five vears is fon long an
interval 1o datermine changes in
consumer exposure.

EPA has made the granting of “use”
waivers for pesticides easier in this rule
by permitting States to grant “areq
wide" or "Siatewide” waivers based
upon pesticide use information. EPA
anticipates that many systems will be
able 10 obtain a “use” waiver,
Therefore, the impact of the increased
monitoring frequency discussed in the
above paragraph should be minimal. For
those systems not able 1o obtain o
waiver {i.e., vulnerable systems), EPA
Lelieves it is appropriate to monitor at
three-year intervals to delermine
contamination.

{2) Increased monitoring. EFA
proposed that systems with 500 or less
service connections that detect SOCs
contamination monitor annually, while
systems with more than 500 service
connections that detect SOCs would
monitor quarterly. EPA defined
detection as greater than 50 percent of
the MCL. Many comments revelved
around the 50 percent trigger. Consistent
with the above discussion concerning
VOCs, EPA is redefining detection for
SOCs to mean the method detection
limit (as specified in the approved
analytical method). EPA believes it is
appropriate lo use the method detection
limit as the trigger for increased
monitoring because detection implies
that the potential for increasing
contamination exists. Consequently,
additional rmonitoring is required to
determine the extent and variability of
SOCs contamination. In today's rule, all
systems thal detect SOCs must comply
with the baseline monitering
requirements {i.e., waivers are no!
available).

As described in the proposal, upon
detection, all systems must immediately
begin quarterly monitoring. The State
may reduce the requirements to annual
monitoring for 8OCs after determining
that samples lare “reliably and
consistently’ below the MCL. A
reduction to annual monitoring may
occur after a minimum of two samples
for groundwater and four samples for
surface waler systems. After three years
of annual monitoring which remains
“reliably and consistently” below the
MCL, systems can return to the base
monitoring requirement for SOCs {i.e..

four quarterly samples every three
years).

{3) Decreased monitoring. Systems
that ebtain a waiver from the monitoring
requirements are not required to
moenitor. All systems are eligible for
waivers in the {irs! threz-year
compliance pariod of 1993 1o 1995, As
discussed above, EPA has simplified the
vulnerabilily aseessment procedures by
allowing the system Lo assess whether
the contaminant has been used,
transporied. mixed, or stored in the
watershed or zone of inliuence. Where
previous SOCs uge in lhe ares can be
ruled out, systems may apply lo the
Siate for a vse waiver. EPA's intent in
proraulgating this change is to make il
easier for systems lo obtain waivers in
those situations where the chemical has
not been used. States may be able to _
determine thal the entire State or
specific geographic areas of the State
have not used the contaminant and
consequently grant "area wide”
waivers. Systems that cannot delermine
use may still qualify for 3 waiver by
evaluating susceptibility according 10
the criteria discussed in the VOC
section above, Waivers must be
renewed every three vears.

e. Sulfates. Some commenters
believed thal systems violating the
sulfate MCL should not be required to
monitor quarterly, because sulfate levels
are stable, and additional menitoring
would provide no new information. EPA
has collected additicnal data on sulfate
levels and agrees with the comment.
However, as discussed above, EPA is
not setting a final MCL for sulfate today
and is. therefore, not setting final
monitoring requirements for sulfate. For
the time being. monitoring for sulfate
will continue to be required under the
provisions for monitoring of unregulated
contaminants established in the January
1991 rulemaking.

5. Other Issues

a. Compliance determinations. One
commenter opposed the use of a single
sample to determine compliance with
the 10C MClLs for systems thal monitor
yearly or less frequently. The
commenter argued that this procedure
provides an advantags to the system
reguired to monitor quarterly, because if
an annual average is the basis for
complian~e an entire year may go by
before the system monitoring quarterly
is deemed out of compliance and public
niotification is required, whereas the
system monitoring annually is deemed
out of compliance immediately if it
violates the MCL once. The commenter
recommended thal all systems monitor
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on a quarterly basis with compliance
based on a running average.

EPA believes that quarterly
monitoring is not generally necessary for
the I0Cs and is no longer requiring
initial quarterly monitoring. However, if
the system exceeds the MCL at any
sampling point. then the system is out of
compliance (based on the original and
one confirmation sample, at State
discretion) and quarterly monitoring is
thercatter required. For those systems
monitoring more frequently than
annually, the Agency requires that if any
one sample would cause the annual
average to be exceeded. then the system
is out of compliance immedialely and
public nolification is required. In
addition, a system, if it wishes, may
apply to the State to conduct more
frequent monitoring of the I0Cs than the
minimum frequencies spesified in this
regulation (see § 141.23(h)). Under
§ 141.23(i), systems that are monitoring
at a greater than annual frequency
determine their compliance by a running
annual average of resulls.

EPA believes that this approach puts
emphasis on monitoring on those
systems that are of grealest concern
while providing cost savings to most
systems.

b. Confirmation samples. Several
commenters stated thal collection of a
confirmation sample within 14 days of
the original sample is unrealistic. EPA
continues to believe that the 14-day
period is reasonable for the coliection of
a confirmation sample since it is
important to get a conclusive
determination of any MCL exceedance
ds soon as possible. In addition, one
commenter stated that confirmation of
negative samples should not be required
due to cost constraints. In response, the
collection of confirmation samples is not
a federal requirement, but a State
option. The Agency agrees that States
should consider costs in making
decisions aboul confirmation samples,
especially for negative results.

c. Compositing. EPA proposed to
allow systems, at the discretion of the
Slate, to composite up to five samples.
Compositing must be done in the
laboratory. Some commenters supporled
compositing as a methodology to cut
costs. In this final rule, EPA is limiting
compositing among different systems to
only those systems serving fewer than
3.300 peaple. Systems serving greater
than 3,300 persons will be allowed to
compesite but only within their own

‘system. EPA also requested comments
on whether State discretion on
compositing {s necessary or whether
syslems can composite automatically
without State approval. Several Slates
oppased this change: conseauently, the

final rule is unchanged from the
proposal. EPA believes that compositing
s to be used only when cost savings are
important and systems alone should not
make that determination. Today's rule
limits compositing to those
contaminants where the MDL is less
than one-fifth of the MCL, in order to
avoid situations where composi ting of
five samples would mask the presence
of & contaminant in one sample by
dilution with the other samples.

d. Polynuclear Aromatic
Hydrocarbons (PAHs). In the Julv 1990
proposal, EPA requested comments on
the following monitoring issues related
to the PAHs: (1) Should Auoranthene
and naphthalene be used as indicators
of the potential presence of carcinogenic
PAHs;: (2) should EPA require sampling
al the tap; and (3) should PAH
monitoring be at State discretion if the
State bans the use of coal lar in
distribution systems. Below is a
summary of the comments on these
issues and EPA's response.

Use of indicaotors: Commenters
generally opposed the use of non-
regufated PAHs such as naphthalene
and fluoranthene to determine a
system's vulnerability to PAH
contamination and recommended that
systems monitor only for BaP (and any
other PAHSs the Agency decides to
regulate). For the reasons stated earlier
in today’'s notice, EPA is promulgating
an MCLG and an MCL for BaP only at
this lime. On reconsideration, EPA
agrees that naphthalene and
fluoranthene are not necessarily goad
indicators for the presence of BaP in
water. On reconsideration of the dala,
EPA acknowledges that BaP is much
less soluble than naphthalene and
fluoranthene, and has not been found 1o
co-oceur with them. Therefore, EPA has
decided against the use of these PAHs
as indicators of BaP contamination in
drinking water. This is consistent with
the commenlers' recommendalions.

Sarmpling at the tap: EPA received
numerous commen!ts on this issue. Most
comrmenters opposed sampling at the
tap, claiming that it is neither acceptable
nor approprizale to sample at the tap for
PAHs. These commenters arguad that
coal tar, which may be a major source of
PAH conlamination in the distribution
system, is not used in home plumbing
and that the tap is a location beyond the
control of the water utility. Some
commenters suggested, however, that
sampling in the distribution system.
downstream of the lined section of the
system, may be appropriate. One
commenter further stated that
monitoring lor PAHSs originating from
the distribution system should be a

“one-time effort” under worst case
conditions.

Elsewhere in today's rulemaking, EPA
has explained that it is regulating only
BaP within the group of PAHs. MCLs
have not been set for other PAHSs that
the proposal indicated EPA was
considering regulating.

Further, there are data indicating that
BaP does not leach from materials in the
water delivery system (i.e., distribution
syslem pipe materials, storage tanks). as
noted by one commenter. Survey of data
on leaching of BaP from U.8. water
storage/distribution systems has
revealed that data are available for at
teast 36 U.S. cities. In these studies
water samples were collecled from the
treatment site as well as from one or
more locations in the storage and/or
distribution system. The increase in
concentration of BaP from distribution
systems in these studies has ranged
from none to 2.9 ppt [Saxena et al., 1978
Robeck, 1978; Zoldak, 1978:
MeClanahan, 1978; Alben, 1980; Basu et
al., 1987]. Laboratory studies involving
exposure of tap waler to panels coated
with coal lar coating support these
findings [Alben, 1980; Lampo, 1980].
Higher BaP concentration (78-110 ppt}in
the water was reported only in one
laboratory study where rigorous
leaching conditions not representing
actual distribution/storage system
exposure were used [Sorreil et al.. 19690).
In addition, coal tar and asphaltic
linings are not generally used in home
plumbiing which is vsually copper.
galvanized, or plaslic piping.

Based on these studies, EPA has
concluded that contribution of BaP from
ceal tar-lined storage and distribution
systems is very small overall and is only
a small percentage of the final BaP MCL.
Therefore, EPA has decided that there is
no need to set controls for BaP ’
contributions from the materials in the
water delivery system. This
contaminant is approprialely controlled
by controlling its levels in source water,
as is true for the other contaminants in
loday's rule. Consequently, EPA has
determined that there is no need for
today's rule to require monitoring at the
tap or anywhere elge in the distribution
syslem.

Coul tar ban/States’ discretion for
monitoring. Commenlers generally
opposed banning the use of coal tar and
asphaltic linings in the distribulion
system and storage lanks at this lime.
One commenter suggested that
addilional evaluation of the potential
risks due to the use of coal tar linings in
water distribution systems is recessary
before recommending discontinuation of
their use. Another commenter stated
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that the banning of the use of coal tar
may not be warranted, especially in
light of the ubiquitousness of PAHs in
foodstuffs and consumer products. One
commenter indicated that its water
supplier had helted the further vse of
coal tar materials in the late 1970s. This
commenter indicated it has found cost-
effective alternatives for both pipes and
tanks.

As noted above, the Agency finds that
the contribution of BaP from coal tar
lined pipes and storage tanks is
generally very small relative to dietary
sources, as one commenter stated. It is
posgible, however, that there may be
leaching of PAHs other than BaP due to
coal tar in the distribution system. Thus.
the Agency believes that States should
carefully evaluate any actions related to
this potential source of contamination
{such as banning the further use of coal
tar) to be sure that action is warranted.

With respect to State discretion
woncerning menitoring requirements if it
bans the use of coal tar, one commenter
stated that vulnerable systems should
gtill be required to monitor, while
a:sother commenter indicated that
monitoring should be at State discretion,
and a third commenter recommended
that monitoring at the tap be at State
disuretion. EPA has carefully considered
these comments and is not requiring that
systems monitor for BaP in the
distribution system, as discussed above.

D. Variances and Exemptions
1. Variances

Under section 1415{a)(1}{A) of the
SDWA, EPA or a State that has primacy
may grant variances from MCLs to those
public water systems that cannot
comply with the MCLs because of
characteristics of their water sources. At
the time a variance is granted, the State
must prescribe a compliance schedule
and may require the system to
implement additional control measures.
The SDWA requires that variances may
only be granted to those systems that
have installed BAT (as identified by
EPA). However, in limited situations a
system may receive a variance if it
demonstrates that the BAT would only
achieve a de minimis reduction in
contamination (sez § 142.62(d)). Before
EPA or a State issues a variance, it must
find that the variance will not result in
an unreasonable risk to health.

Under section 1413{a}{4) of the Act,
States with primacy that choose to issue
variances must do so under conditions
and in & manner that is no less stringent
than EPA allows under section 1415,
delore a State may issue e variance, it
must find that there were no
opportunities for the system to [1) join

another water system, or (2) develop
another sourde of water and thus
comply fully with all applicable drinking
water regulations.

The Act permits EPA to vary the BAT
established under section 1415 from that
established under section 1412 based on
a number of findings such as system
size, physical condiiions related to
engineering feasibility, and the cost of
compliance. Paragraph 142.62 of this rule
lists the BAT that EPA has specified
under section 1415 of the Act for the
purposes of igsuing variances. This lis{
mirrors the proposed list except that
oxidation (chlorination or czonation) is
considered BAT for glyphosate, as
discussed in ''Selection of Best
Available Technology” above. Tables 20
and 21 provide a list of the section 1415
BATs for the inorganic and organic
compounds in this rule. -

TABLE 20.—SecTiON 1415 BAT FOR
InOrGANIC COMPOUNDS

Chemical BATs
Antimony 27
Berylthum 2567
Cyanids ! £,7.10
oL | DR St € RS | 58,7
Thallivm... 57

Key to BATs in| Table 2

2=Coagulation/Filtration {not BAT for systoms
with <500 service connections).

s =lon Exchange.

S=Lime Softening {not BAT for systems with
< 500 service connections).

7=Revarse Osmosis.

te=Chlorine.

1= Liltraviolel

TABLE 21.—SecTION 1415 BAT FOR
ORGANIC COMPOUNDS

Chemical PTA' | GAC® ox?

Benzolapyrene. X
Dalapon.... X
Dichloromethanal.........| %
Di(2-athylhaxyhadipate .| X
dil2-
ethylhsxyliphthalata.
Dinoseb X
Diqual . «
X
X

Endothall oo e,
Endrin )
Glyphosate........l e |
Hexachlorobenzene.......| - idibrieiaiad
Hexachiorocyclo-| X
pentadiens,
Oxamyl (Vydate). X
Picloram...... X
Simazine ... i hmeeanicoia
1.2,4-Trichlorobanzena..| X X
X
X

1,1.2-Trichlorosethansa..... X
2.3.7,8-TCBD (Digxdn)....| «.oomeminnene

! PTA =Packed tower asratior.
* BAC =Granular activaled carbon.
3 0% =Owidation (Chlorination or Ozonation).

. 2. Exemptions

Under section 1416{a), a State or EPA
may grant an exemption extending

deadlines for compliance with a
treatment technique or MCL if it finds
that (1) due to compelling factors {which
may include economic factors), the PWS
is unable to comply with the
requirement; (2] the exemption will not
result in an unreasonable risk to human
hsaalth; and (3) the system was in
operation on the effective date of the
NPDWR, cr, for a system not in
operalion on that date, no reasonable
alternative source of drinking water is
available to the new system.

In determining whether to grant an
exemption, EPA expects the State to
determine whether the facility could be
consolidated with another system or
whether an alternative source could be
developed. It is possible that very small
systems may not be able to consolidate
or find a low-cost treatment. EPA
anticipates that States may wish to
censider granting an exemption when
the requisite treatment is not affordable.

Under section 1418(b)(2){B) of the Act,
an exemption may be extended or
renewed (in the cases of systems that
serve 500 or less service connections
and that need financial assistance for
the necessary improvements) for one or
more two-year periods provided that no
unreasonable risk to the health of
persons would result from granting the
exemption.

3. Point-of-Use Devices, Bottled Waters
and Point-of-Entry Devices

Under sections 1415{a) and 1416(b) of
the SDWA, when the State grants a
variance or exemption, it must prescribe
an implementation schedule and any
additicnal conirol measures that the
system must take. States may require
the use of point-of-use (POU) devices,
bottled water, point-of-entry (POE)
devices and other mitigating devices as
“additional” control measures’if an
“unreasonable risk to health” would
otherwise exist. Sections 142.57 and
142.62 allow these measures as an
interim control measure while a
variance or exemption is in effect.

4. Public Comments

EPA received several comments
regarding the issuance of variances and
exemptions. Comments were concerned
about the high cost of the proposed BAT
technologies (reverse osmosis and ion
exchange) for sulfate for small systems
that may need to obtain varianzes under
section 1415 of the SDWA. One
commenter states that variances and
exemptions are temporary and that
systems will still be required to comply
at some point. This commenter further
states that any cost saving due to
granting of temporary variances or
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exemptions must be reduced by the
costs of complying with the “interim
control measures” required under the
Act and the transaction costs of
documenting and applying for exempt
status., i

Another commenter argued that
health protection is not ensured because
systems may be granted variances and
exemplions due to the prohibitive cogt
to implemant available technology to
achieve lower sulfate levels. This
commenter recommended the use of a
monitoring program and public
notification for sulfates instead of an
MCL.

Two commenters stated that EPA
should allow States the discretion to
grant variances from the sulfate MCL for
all systems (large as well as small), as
long as the variance does not result in
an unreasonable risk to health, These
commenters recommend that concerns
about the water supply and availability
should be considered to be pertinent
“characteristics of raw water sources''
and that provision of public information
and alternate water supplies for
sensilive populations could be regarded
to be appropriate BATs for granting
variances.

LEPA Response: In response to the
commenters concerned abeut the high
costs of reverse osmosis and jon
exchange for sulfate removal, the
Agency agrees that these costs are high
for very small systems. A majority of the
systems which would have been
affected had EPA not deferred the
sulfate rule serve 500 or less persons.
Exemptions for these systems could
have been renewed as long as the
systemn qualifies for an exemption under
section 1416(b) of the SDWA. The costs
given in the.ReguIatnr}* Impact Analysis
(RIA) for regulating sulfate assumed no

- variances and exemptions are granted
(Le., that all systems treat). Thus, the
Agency believes that costs to meet a
sulfate regulation would have been
lower than those projected in the RIA,
after consideration of casts associated
with granting variances and exemptions.

In response ta the commenter that
alleged lack of health protection
because variances and exemptions will
be granted, a variznce or exemption can
only be granted if it will not result in an
unreasonable risk to health. In addition,
the associated public netification
requirements whenever an MCL
exceedance occurs would have provided
additional protection to consumers.

In response to the commenters that
recommended allowing the States
discretion to grant variances to all
systems regardless of size, States do
have the discretion to grant variances to
all public water systems that cannol
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comply with the MCLs hecause of
characteristics of their source waters.
Variances generally can only be granted
if the systems have installed BAT and
have failed to meet the MCL. In granting
variances, the State may prescribe
interim control measures such as public
information or provision of alternate
waler supplies (e.g., bottled water).

The population served by transient
waler systems is likely to be at greatest
risk of suffering from the adverse effects
of sulfate. Because populations that
regularly consume water containing
sulfate will acclimate to its effects, it is
people using higher sulfate water on a
transient basis that make up the
population at risk. This group ig largely
travelers, i.e., visitors to communities or
facilities that are non-transient non-
community public water systems, or .
visitors to facilities such as gas slations,
campgrounds or other recreational
facilities that serve an almost
exclusively transient population. It is
this latter group of facilities or public
waler systems that are most likely to
serve waler to non-acclimated persons
who are at risk from high sulfate.

Sulfate’s high treatment cost, low risk.
and impact primarily on the transient
consumer, combine to create a different
set of regulatory challenges than posed
by most other drinking water
contaminants. For these reasons, EPA js
deferring the sulfate standard for a
current undetermined period.
Specifically, EPA is seeking to extend
the legal deadline for establishing the
sulfate standard for a period thal would
allow the Agency to resolve the
following issues: (1) Whether further
research is needed on how long it takes
infants to acclimate to high sulfate-
containing water, (2) whether new
regulatory approaches need to be
established for regulating & contaminant
whose health effect is confined largely
to transient populations, and (3) whether
the Agancy should revise iis definition
of Best Available Technology for small
systems (i.e.,, what should be considered
affordable for transient noncommunity
water systems). During this deferral
period, the Agency also interds {0
consider ways to expedite the process
for granting potential exemptions and
variances to ease the impact of these
regulations on small systems. Also in
the interim, EPA plans to issue a Health
Advisory for sulfate and to encourage
States where sulfate levels may be high
to conduct additional monitoring and
encourage the use of alternative water
supplies where appropriate.

E£. Public Notice Requirements
1. General Comments

Two comments were received on the
general issue of public notification
requirements. One commenter stated
that the required public notifications
should provide a more accurate and
balanced explanation of potential health
effects. The second commenter stated
that public notification should nol be
required unless contaminant levels
remain excessive after BAT has been
installed.

LEPA Response: EPA believes that the
public notification language prescribed
is, and should be, simple and non-
technical in nature while providing
sufficient information to the public
about the health implications. EPA
believes that the statements are
accurale and balanced. The Agency also
believes that the public has the right to
know whenever there is a violation of a
standard. The public water system may
supplement the notice with additional
information such as the steps being
taken to meet the standards as lang as
the notice informs the public of the
health risks which EPA has associated
with violation of the standards and the
mandatory health effects language
remains intact.

2. Contaminant-Specific Comments

Two commenters provided specific
suggestions on changes for the public
notification language for several
contaminants. These changes were
editorial in nature.

EPA Response: EPA has made most of
the changes suggested, as appropriate.

F. Secondary MCL for
Hexachlorocyclopentadiene

EPA proposed a secondary maximum
contaminant level (SMCL) based upon
odor deteclion levels for
hexachlorocyclopentadiene {(HEX). Odor
detection for this organic chemical has
been reported at levels lower than the
MCL of 0.05 mg/1. The July 1990 notice
proposed to  set the SMCL for this
compound at 0.008 mg/].

EPA received two comments on the
proposed SMCL for HEX. One
commenter stated that an SMCL for
HEX will “erode the public's confidence
in the overall quality of the drinking
waler.” and recommended against an
SMCL for this compound. Another
commenter opposed the preposed SMCL
alleging it is based on an inadequate
experimental basis. The commenter
argued that the literature citation
[Amoore and Hautala, 1983} wae bagad
on theoretical extrapolation (from air
odor thresholds), and the levels have nok
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been confirmed by any published
literature.

After reviewing the public comments,
EPA has decided to defer promulgating
an SMCL for HEX. EPA disagrees with
the first comment and believes that taste
angd odor problems do have an adverse
impact on consumers’ confidence in the
drinking water supply. However, the
Agency agrees with the second
commenter that additional wortk is
necessary to determine appropriate
levels for aesthetic effects. Accordingly,
the Agency may initiate in the future a
“Nationzl Task Force of Experts” to
review and assess the data, information
and opinions available with respect to
taste and odor problems in public water
supplies [as noted at 56 FR 3572, January
30, 1801].

G. State Implementation

The Safe Drinking Water Act provides
that States may assume primary
implementation and enforcement
responsibilities. Fifty-five out of 57
jurisdictions have applied for and
received primary enforcement
responsibility (primacy) under the Act.
To implement the federal regulations for
drinking water contaminants, States
must adopt their own regulations which
are at least as stringent as the faderal
regulations. States must also comply on
the requirements in 40 CFR 142.12 on
revising approved primacy programs.
This section of today's rule describes
the regulations and other procedures
and policies States must adop! or have
in place to implement the new
regulations.

To implement today's rule, States will
be required to adopt the following
regulatory reguirements when they are
promulgated: § 141.23, Inorganic
Chemical Sampling and Analytical
Requirements; § 141.24, Organic
Chemicals Other Than Total
Trihalomethanes, Sampling and
Arnalytical Requirements; § 141.32,
Public Notice Requirements (i.e.,
mandatery health effects lansuage to be
included in public notification or
violations); § 141.61 () and {c}.
Maximum Contaminant Levels for
Inorganic and Organic Chemicals.

In addition to adopting drinking water
regulations no less stringent than the
federal regulations listed above, EPA is
requiring that States adopt certain
reguirements related to this regulation in
order to have their program revision
application approved by EPA. In various
raspects, the NPDWRs provide
flexibility 1o the State with regard to
implementation of the monitoring
reguirernents under this rule. Because
State determinations regarding
velnerability and moniioring frequency

will have a substantial impact with
implemeniation of this regulaticn,
today's rule requires States to submit, as
part of their State program submissicns.
their policies and procedures in these
areas. This requirement will serve to
inform the regulated community of State
requirements and also help EPA in its
oversight of State programe. These
requiremants are discussed below under
the section on special primacy
reguirements)

1. 8pecinl State Primacy Requirements
g i i

To ensure Lhat the State program
includes all the elements necessary for
an effective and enforceable program,
the State's reques! for approval must
comntain a plan to ensure thai each
systern monitor for the centaminants
listed in this lﬁue by the end of each
compliance period. o

In general, commenters supported the
proposed primacy requirements. Most of
the comments were very similar to those
made on a previeus propesed
rulemaking (May 22, 1989, [54 FR
22135]), including the following: The
Stales do not have enough resources,
States should not have to report
vitlnerability assessments to EPA, and
records should be kept for less than the
40-year requirement. These issues were
all addressed in the January 1991 rule
[56 FR 3574].

Numerous comments were made
regarding requirements for sulfates. One
commenter was concerned about the
cost impacts on small systems trying to
achieve comqliance with the proposed
MCL options pf 400 mg/l and 500 mg/1.
Under the SDWA, exemptions may be
granted by a Btate which would have
helped alleviate the cost impact of
compliance for sulfate. Another
commenter claimed that if variances
and exemptions were allowed for
sulfates, a significant portion of the
population wTuld not be protecled.
Under sections 1415 and 1416, before &
State may grant a variance or exemption
it must determine that the variance or
exemption will not result in an
unreasonable risk to health. In addition,
a State must notify the public and
provide an opportunity for a public
hearing before a variance or exemplion
is granted. Also, the State may reguire
that bottled water, POU devices, or POE
devices be used as a condition for
granting the variance or exemption. In
this manner, EPA believes that public
health would have been protected where
variances and exemptions were granted
for sulfate. To comply with today’s rule,
States may update their monitoring plan
submitted under the January 1891 rule or
they may simply note in their
application that they will use the same

moenitoring plan for this group of
contaminanis.

In general, States may vse their
discretion to schedule when, within the
overall three-year complianca period,
each systern will need to perform its
one-year-long initial monitoring. For-
example, Staies may decide to schedule
approximately cne-third of the systems
for monitaring during eoch of the three
yeurs, to provide for ua even flow of
samples through State-certified
laboratorizs. States will be able
establish their owo crileria o schedule
the sysiems 0 moaitor but the schedules
inust be enforceable under State law.

If a State does not have orimacy for
today’s rule at the time the initial
compliance paricd beging (e, Janvary
1,1893). ithen EPA will Le the primacy
agent. Because water systems must
manitor, EPA has established
procedures (§5 141.23{k). 141.24{1}(23),
and 141.24(h){18}) thal reguire systems
to monitor at the time designated by the
State. If EPA implements today's
provisions because a State has not vel
adopted the regulalory reguirements in
today's rule, EPA intends 1o use the
State’s monitoring schedule to schedule
systems during each compliance period.
EPA believes this approach will reduce
confusion over the required moniloring
schedule that might occur upon the
eventual transfer of primacy from EPA
to the State.

2. Stale Recordkeeping Requiremenis

Some commenters characterized the
proposed recordkeeping requirements ag
burdensome and unwarranted. Similar
comments were received in reference to
the May 1939 proposed rules [54 TR
22135]. Similar comments were received
in reference to the May 1989 proposed
rules. In response to comments received
on that proposal, EPA modified the State
recordkeeping requirements to alleviate
the State burden. These changes are
explained in the January 1991 rule at 56
FR 3575. No additional changes have
been made in today's rule to the
recordkeeping requirements.

3. Stale Reporting Requirements

Generally, commenters characterized
the proposed State reporiing
requirements as burdensome and
useless. Similar comments were
received in response to the May 1989
proposed regulations [54 FR 22138). In
finalizing those regulations, EPA deleted
the proposed reporting requirements
(except for unregulated contaminanis),
having determined that the core
reporting requirements of the Primacy
Rule (December 20, 1959 [54 FR 52126])
would be sufficient {see 56 FR 3575).,
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Today’s rule similarly deletes the
proposad repoirting requirements and
relies on the core reporting reguirements
of the Primacy Rule.

V. Economic Analysis

Iz accordance with Executive Order
12261 the Environmental Protoction
Agency (EPA] has pedformed o
Regelatory Impact Analysis (RIA} which
is required for all “inajor” regulations. A
rule is considered “major” if it iz
expected to cause:

(1) An annual effect on the econamy
of £100 million or more:

(2] A major increasa in costs or prices
for consumers, individual industrizs,
Federal, State. or local government
Agencies. or geographic regions: or

(3} Significant adverse affects on
competition, employment, investment,
productiviiy. innovation. or on ihe
ability of the United States-hased
enferprises lo compete with foraisn-
based enterprises in domestic or expart
markets.

An economic analysis, tilod
Economic Impact Analysis of Proposed
National Primary Drinking Water
Standards for 24 Inorganic and
Synthetic Organic Chemicals {Revised
Final} April 1890, was prepared [USEPA,
1980c]. An addendum to the EIA, dated
May 15. 1089, reclassified the rule as a
“major” rule fUSEPA. 19902]. The EIA
indicated that rational costs may
exceaed $100 million if stringent options
were exercised. If siringent options were
not employed. then cosls may nal
exceed $100 milbien and the rulo mey be
classified as minor. Another addending
to the EIA which revised the waste
disposal costs for sulfate was added i
the public docke: on August 3, 1890.

Today's final yule is aucampanied hy
a Regulatory Impaet Analysiz, titled the
Regulatory npact Analysis of Proposed
Phase V Syrthetie Orgiaic and
Inorganic Chemical Regulations
[USEPA, 18924]. However, with the
deferral of the sulfate portion of the rule,
total costs are projocted substantially

below those shown in the Bo sdatary
Impact Analysis. The Reguls ory Impact

Analysis containg sallate costs | cause
the document was completed Lefare the
decision to defer sullate was made.

In order to estimate the economie
impacts these analyses vsed the
following dala, where available. for
each of the 23 contaminants:

® Occurrence data, to determine the
number of systems violating MCLs:

* Treatment and waste disposal cost
data and corresponding probabilities
that syatems will select each of the
various treatment and disposal options,
10 estimale the system level and

aggregale costs of achieving the
proposed MCLs: and

* Moanitoring costs, to estimate
aggregale cosis of the monitoring
requirements.

Gecurrence dale adequate to estimate
the number of systems likely 1o violate
the MCLs are available for 15 of these 23
contaminants. For the remaining 87
contuminanis (endothall, diquat, difz-
ethylhexyl) phthalate, glyphosate,
hﬂxach!qmbenzene,
hexachlorocyclopentadiene, 1,1,2-
trichloropthane, and 2.3,7,6-TCDD] cost
impacts could not be evaluated because
national occurrence data are not
available. In response to public
commenis, impacts of the rule are not
based oit extrapolation from other 8OC
conteminanl acourrence, as in the
proposall

The EIA supporting the proposed rule
estimated treatment costs for SO0s 1o
be 811 million per vear and also
estimated the rule would alfect 00
systems. Treatmenl costs for IOCs
varied d@!{.\euding ipon the MCL usad for
sulfate. Treatment costs for I0Cs,
estimated in the EIA dated April 1990
and modified by the Addendum dated
Augusl 3,11990), were projected to be $80
million and to affect 1,397 systems with
2 sulfate MCL of 400 mg/1. An estimated
795 systems were projected to spend
about $28 million per vear to achisve
compliznde with a sulfate MCL of 560
mg/1. Monitoring cosis for the proposed
iule, detailed in the Information
Callecticm! Request for: Proposed
National Primary Drinking Water
Regulations For Phase V SOCs and
I0Cs [USEPA, 1989a], were estimated (o
be about §6 million per year. Thus, the
total annuplized cost of the proposed
regulations weye estimated to be $87
millian per year with an MCL of 200 mg/
L. and $50 million per year at an MCL of
500 mg/1.

With the receipt of new duta or
information, EPA made several changes
to the proposed econamic analysis
which would have resulted in an overall
increase i the projected cempliance
zosts for the final rule if sullate has not
been deferred. In addition, revised unit
cost and ogcorrence data were
incarporated inio the final RIA. These
changes, and their correspanding effonis
an the original cost estimates, ara
described t?elc&w.

A, Costs aj'irhe Final Rule

Treatment and wasta disposal costs
associated with the final rule ars
estimated based on occurrence
information available for 15 of 23
contzminants in this regulation. For the
other 8 coanaminants costs were not
estimated because adequate ncecurrence

data are not gvailable. Monitoring and
Stale iimplementation cost estimatos
include a cansideration of all 23
contaminants.

Annualized otal water treatment and
wasle disposal costs are estimated af
$31 million per yoar (Table 223,
Moritoring costs are estimated to be
about §5 miliion per year. The annuz|
cost to State drinking water programs o
implemeni the final rule is estimated to
be $10 million, Thus, the total
annualized complianes cosi to the
nation is estimated to be $46 million per
vear. Further, given the unceriainty
associated with the inputs used Lo
estimaie costs for the 16 contaminants
{or which oceuirence data are available,
the lotal annual cost of this rule could
range from approximately $1 million to
$128 million. These cost estimates would
increase if the 8 contaminants for which
costs have not currently been estimated
were included.

Of the 23 contaminants covered by
this rulemaking, endrin is the only
coataminant regulated by an existing
Natlional Primary Drinking Water
Regulation. The final MCL for endrin
profauigated today is greater than the
previously existing MCL. No syetems
are projected to fail the final MCL for
endrin. Therefore, no incremental costs
of meeting the new MCL are anticipated,
However, cosis associated with
regulating the other 22 contaminenis in
this rulemaking do represent an
increased cost burden.

Table 23 shows the benefits of today's
rule. Most contaminants are being
regulated on the basis of non-
carcinogenic effects. Five contaminants
are being regulated on the basis of their
carcinogenicity. These are:
dichloromethane, benzolalpyrene, di(2-
elbyihexyl)phthalate,
hexachlorobenzene, and 2,3,7.8-TCDD.
Insufficient ocourrence data were
available to estimate the number of
cancer cazes avoided for these
coitaminants. For the regulated
coutaminanis that ere not carcinogens,
the adverse effects ussaciated with
exposure are discussed in both the
proposed rules and these final rules,
under the portions of the preamble that
describe derivation of the MCLGs. The
benefits of reduced exposure to these
contaminants relates to reducing the
possibility that water consumers may
experience these adverse eifects. For
example, antimony caused shortened
life spans, weisht loss, increased
cholesterol levels, and reduced blood
glucose levels in test animale, The
possibility of any of these effects
occurring in exposed populations would
be reduced by reducing anlimony
exposure 1o below the M1,
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Number of Systems ATTEEIE s s e s e b s L enrryesan

Cost in miltons of Dollars

Capital Water Treatment and 'Waste Dispasal. .. ...

Operation and Maintenance ...
Annualizad Cost @3% ...
Monitoring Cosls

State Implementation Costs. ...

Annual cost: Total

TABLE 22.—~SUMMARY OF COST ESTIMATES FOR FinaL RuLe

Bas! estimate

Low estimates E

High estmate

|

256 30 | 795
238 2 925
14 <1 65
30 1 12
...... 5 N/A MNIA
10 N/A MN/AS
46 1 128

TABLE 23.—SUMMARY OF BENEFITS ESTIMATES FOR FinaL RuLe

Best estimate

Banafits (5 Milions).

Population with Peduced Exposure {thousands) .

Cancer Desths Avoided

Low estimata

Hinh 2stimate

340

L0.0

4
N/A

1,729
MIA

! Of he five carcinogenic comanmirants regulated In this packags, ocourrence data are cnly available for dishioremethans, and these data indicate that MCL

&xcaadences are unlikely. Ths estimats here does not include the other 4 carcino

“C" possible human carcincgans, but are not being regulated on tha basis of carcinogenicity.

8. Comparison to Proposed Rule

The costs and benefits of today’s final
rule are compared to those estimated for
the proposzl (Table 24). The differences
in the cost estimates are attributable o
a variety of changes in the rule and in
the available input data used in the
analysis. Among the more important
changes are the following.

1. Monitoring Requirements

The Agency has developed a
standardized monitoring framework
(SMF) to address the issues of
complexity, coordination of menitoring
requirements between various
regulations, and synchronization of
monitoring schedules. The monitoring
requirements in today’s rule are
somewhat different from those included
in the proposed rule, resulting in
reduction in annual national monitoring
costs of approximately $1 million, for all
contaminants, excluding sulfates. The
estimated monitoring cost of the final
rale is 85 million annually.

In this regulation, EPA is requiring
that initial monitoring begin in the firs
compliance period after the
promulgation date for systems having
150 or more service connecticns. The
initial monitoring period for these
systems is from January 1, 1993 through
December 31, 1905. For systems with
fewer than 156 service connections,
initial monitoring is from January 1. 1996
to December 31, 19¢8. All systems must
monitor at the base monitoring
frequency unless a waiver is obtained.
Systems may decrease monitoring from
the base requirement upon receiving a
waiver from the state. In cases of
deteation or noncompliance, EPA has
specified inereased monitoring
frequencies.

2. Changes in MCLs

Several MCLs in the final rule have
changed from those that were proposed.
As discussed above, regulation of
sulfate has been deferred and no final
MCL has been set. The MCL for di(2-
ethylhexylladipate is more stringent
based on a new health study which

gens, nor does it reflect the fact that

other contaminants in this packags are arous

resulted in a revised reference dose. The
MCL for 2,3.7,6-TCDD changed from § %
1072 mg/l to 3 X 107° mg/l because of
recently available analytic chemistry
data and the MCL for di(2-
ethylhexyl)phthalate changed from 0.604
mg/! to 0.0068 mg/l based on
reevaluation of the chemistry data. The
MCL for beryllium was revised from
0.001 mg/l to 0.004 mg/! based on public
comments and because there are
inadequate data to justify the more
siringent proposal. The MCL for 1,2,4-
trichlorobenzene was revised because
EPA agrees with public comments that
the oral RfD} should not be based on an
inhalation study, particularly because
insufficient pharmacckinetic data are
available for route-to-route
extrapolation, changing from 0.009 ma/]
to 0.07 mg/l. The MCL for antimony was
revised based on a reassessment of the
relative source contributicn, and
simazine was revised based on new
health effects data which allowed
elimination of an uncertainty factor
included to account for a data gap.

TABLE 24.—COMPARISON OF COSTS FOR PROPOSED AnND FiNAL RULES

[Dollar Figures in Milionsd

Proposed Final
Contaminants Total cosl Total cost
Systams afiected {annualized) $ Systems atflected {annualized) §
millions millions
Sullate {400 mg/t) 1,087, 1 TR . e N/A NIA
Suliate (500 ma i} 485, 30 i 2 R L NiA
I0Cs {Excluding Sullate) 310 o 207 30
S0Cs {including pesticides and VOCs PO s Flogeos 49 1
Annualized reatmant costs, 2,297 B1 256.. N
Monitoring costs 78,703 6 78,703 5
State Implementation costs 54 States and Mot estimaled.........| 54 States and 10
Tarritories. Territories.
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TABLE 24 —COMPARISON OF COSTS FOR PrROPOSED AnD FinaL RuLes—Continued
[Doliar Figures in Milkons]
Proposad Final
Contamirants Total cost Total cost
Systems affectsd {annuatized) $ Syslems affected {annualized) %
millions millions
Nalioriat annuatized cost S8/ ey B | S e R e o RN L 45

Mote: Totals may not tally due ta independant

3. Changes in Occurrence Datan

Some occurrence data used in the
final RIA have been changed. A re-
evaluation of the National Inorganics
and Radionuclides Survey data resulted
in revised antimony ocourrence
estimates and estimates of systems
exceeding the MCL. The number of
systems estimaled to exceed the
beryllium MCL changed as a result of
MCL changes. Further review of the EPA
occurrence document resulted in a
revised occurrence estimate for
dichloromethane. For di(2-
ethylhexyl)adipate, the occurrence
estimate has been changed to reflect &
re-evaluation of available ocevrrence
data and a change in the MCL. For 8
contaminants (endothall, diquat, di{2-
ethylhexyl) phthalate, glyphosate,
hexachlorobenzene,
hexachlorocyclopentadiene, 1,1.2-
trichioroethane, and 2.3.7,8-TCDD)
adequate data are not available. In the
EIA accompanying the proposed rule,

rounding. MGLE of 400 mg /i and 500 mg/l wera pr

approximately 82 systems were
assumed lo fail the MCL for each
contaminant and to be required to
install treatinent equipment, EPA
currently believes that there are
inadequate data with which 1o estimate
number of systems exceeding the MCLs
for these|contaminants and that an
estimate of 82 systems for each
conlaminant is potentially inaccurate.
While EPA is unable to estimate the
number of systems potentially
exceeding the MCL it is recognized that
an unknown number of systems may be
required to install treatment for each
contaminant.

4. Changes in Unit Treatment Cost
Estimates

The differences between unit
treatment costs in today’s rule and in
the proposed rule are due to differences
in the treatment alternatives included,
the assumed percentage of produciion
flow treated. and the disconnt rate used

aposed for subfate

in annualizing capital costs. Capital
cosis in the proposed rule were
annualized over 20 years at a 10%
inlerest rate to derive annual costs. The
3% interest rate used in today's final rule
was selected in order to make the costs
of the Phase V regulations comparable
to cost estimales prepared for earlier
rules.

C. Cost to Systems

Table 25 indicates that relatively few
waler systems and consumers wil] be
affected by the regulations. However,
costs will vary depending upon the
specific chemical contaminant and the
size of the public water system.

Systems serving 500 or less peaple
will incur higher per household cosis
because they do not benefit from
engineering economies of gcale,
Households served by these systems
would have to pay significantly more,
should their system have contamination
greater than the MCL.

TABLE 25 —INCREASED COST OF COMPLIANCE IN SELECTED SYSTEM SizE CATEGORIES
System Size 25-100 101-500 3,301-10,000 25,001-50.000
Annual Number Annual Mumber Annual Number Annual | Numbeor
Cortarninant Cos! per Cs’mi eprﬁ! of Cost per %Dsrl'f: of Cost per %05'1 per of Cost per %oii p;r of ]
Household ¥s Syslems | Household | |2¥S'2 Systems | Household ysiem Systems | Househald ysie Systems
Antimony.. ... £3.651 | 549500 89 3721 $102,800 a7 2274 | 8521000 10 5137 | $1,925,000 2
Nickel .. 1,747 25,000 4 717 43,300 2 0 (e} [¢] 0 o ¢]
Dichioror
ane ... 353 4,400 18 138 7,300 L) 12 25.000 2 0 o 4]
Dinosab..... ... o84 12,500 4 343 | 20.000 3 0 a &) 0 o o
Mote: For systems serving over 1,000,000 peopie, no MCL exceeﬁdance or cost is estimated.

0. Cost to State Progroms

In 1988, EPA and the Association of
State Drinking Water Administrators
(ASDWA) conducted a survey of State
primacy program resource needs for
implementing the 1986 SDWA
amendments. State implemeniation
cosls for the Phase V rule were not
included in the ASDWA survey. State
implementation costs of previously
regulated Phase Il inorganic and
synthetic organic chemicals are
estimated to be $21 million during the
initial phase. An‘additional $17 million
is estimated to be required for States 1o

annually conduct enforcement actions,
assist in the expansion of laboratory
capabilities, and manage compliance
schedules. Laboratory expansion
undertaken to implement Phase 11
regulationd will largely satisfy the
monitoring needs of this rule. Total State
implementation costs are anticipated to
be in the rdnge of $7 million to $12
million. A gross point estimate of $10
million per vear hag been selected for
today's final rule.

V. Other Requirements
A. Regulatory Flexibility Analysis

The Regulatory Flexibility Act
requires EPA to consider the effect of
regulations on small entities [5 U.S.C.
602 et seq.]. If there is a significant
economic effact on a substantial numbes
of small entities, the Agency must
prepare a Regulatory Flexibility
Analysis (RFA) describing significani
alternatives that would minimize the
impact. The Agency had determined that
the proposed rule, if promulgated would
not have a significant economic impact
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on a substantial number of small
entities.

According to EPA guidelines for
conducting RFA assessments, less than
20 percent of a regulated population is
not considered a substantial number.
The RFA for the final rule indicates that
of 77,910 community end non-transient
non-community water supplies serving
50,000 ar fewer pecple, about 253 (<1
percent) are estimated to exceed the
final MCLs promulgated in today's rule.
Therefore, today's rule does not affect 4
substantial number of such smail
sysiems.

Compliance costs for the 253 systems
serving 50,000 or fewer pecple required
to install treatment are about $21 million
per year for capital and operational
maintenance. This is less than one
percent of the total national operating
expenss for such systems. Therefore, a1
a national aggregate level, the Phase V
rule would not have a significant impact
on small systems. This finding does not
change if the costs of menitoring to
these systems, $6 million per vear, are
included.

The Agency's determination of no
significant economic impact on o
substantial number of small systems
would remain unchanged under a more
stringent definition of small systems.
Befining systems serving 3,300 or fewer
people as small, today's rule would
affect 235 of the 65,766 public systems in
this size category. This represenis less
than one percent of such systems. Costs
would increase $16 million, or
approximately one percent of the total
operating expense for all systems in this
category. The inclusion of monitoring
costs of less than $4 million for such

,systems does not aller this finding.

EPA's determination of no significant
economic impact on a substantial

number of small systems would likely
also remain the same if cccurrence data

- on the eight contaminants not currently
included in this analysis became
available. While it is not possible to
estimate the number of systems
exceeding the MCLS for these
contaminants the number is potentially
small as these conlaminants have rarely
been found in drinking water.

Although there will not be a
significant economic impact on a
substantial number of small systems on
the whole, a small number of individual
systems may find their costs increasing
sharply, depending on the specific
contaminant in their water. For
example, it can be seen from Table 25
that a sysiem serving 25-100 people with
antimony-contaminated water is
expected {o incur additional annual
costs of $49,500. EPA is concerned about
such systems. Under the Safe Drinking

Water Acl, small systems may obtain an
exemption for national primary drinking
water regulation reguirements if they
can demonslrate that the granting of the
exemption would not resuli in an
unreasonable risk to health, among
other conditions. Other aspscts of the
regulatory scheme that serve to reduce
impacts on small systems are described
in the zroposal {55 FR 30436) and earlier
in this notice.

8. Paperwork Reduction Act

The information collection
requirements in this rule have been
submitted for approval to the Office of
Managemen! and Budgei (OMB) under
the Paperwork Reduction Act {44 U.S.C.
3501 et seq.]. These requirements are not
effective until OMB epproves them and
a technical amendment to that effect is
publighed in the Federal Register.

Public reperting burden for this
collection of information is estimated to
average 0.6 hours per responze for
public water systems and 13.8 hours for
States to compile each response. These
estimates include time for reviewing
instructions, searching existing data
sources, gathering the information
needed, and completing and reviewing
the collection of information as well as
start-up activities such as staff training.
Comments regarding the burden
estimate of any other aspect of this
collection of information, including
suggestions for reducing this burden,
should be sent to Chief, Information
Policy Branch, PM-223Y, U.S,
Environmental Protection Agency, 401 M

treet, SW.| Washington, DC 20460; and
to the Office of Informaticn and
Regulatory Affairs, Office of
Management and Budget, Washington,
DC 20503, marked “Attention: Desk
Officer for EPA"

C. Federalism Review

Executive Order 12612 requires all
federal agencies 1o consider legislative
and regulatory proposals and other
major policy actions to determine if they
have substantial effects on federalism
goals and principles as set forth in the
Executive Order. According to EPA's
Guidelines for Implementing Executive
Order 12612: Federalism, “[i]f an EPA
action is mandated or the necessary
means to carry it out are implied by
statute, then no further federalism
assessment is required.” Twenty-two of
the 23 contaminants regulated today are
included in the list of 83 contaminants
for which EPA is required to promulgate
MNational Primary Drinking Water
Standards. Therefore, a federalism
assessment is not required to support
this rule for these listed contaminants.

For hexachlorobenzene, which is not
on the list of 83 contaminants, a
federalism assessmenl is not required
because today's regulation will not have
a substantial direct effect on States, the
relationship between the Federal
Government and the States or on the
distribution of power and )
responsibilities among the various levels
of gavernment.
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List of Subjects in 40 CFR Parts 141 and
142,

Administrative practice and
procedure, Chemicals, Indians-lands,
Intergovernmental relations, Radiation
protection, Reporting. resordkeeping
requirements, Water supply.

Dated: May 18, 1992
F. Henry Habicht 1,

Administrator.

For the reasons set forth in the
preamble, chapter I of title 40 of the
Code of Federal Regulations is amended
as follows:

PARY 141—NATIOMAL PRIMARY
DRINKING WATER REGULATIONS

1, The authority citation for part 141
continues to read as foliows:

Autherity: 42 U.S.C. 3001, 3002-1, 300g-2,
300g-3, 300g—4, 300g-5, 3004—, 300j—4 nind
300-9.

2. Section 141.2 is emended by
revising the definition for “Initial
compliance period” to read as follows:

§141.2 Definitions.

" - - - -

Initial compliance period means the
first full three-year compliance period
which begins at least 16 months alter
promulgation, except for contaminants
listed at 121.61(a) {19)~(21}, (c){19)-{23),
and 141.62{b) (11)-(16). initial
compliance period means the first full
three-year compliance period after
promulgation for systems with 150 or
more service connections {January 1983~

December 1995). and first full three-year
compliance period after the elfective
date of tha regulation (January 1996
December 1998) for systems having
fewer than 150 service connections.

» L - - »

3. Section 141.8 is amended by adding
paragraph [h), to read as followa:

§141.8 Effective Date.

* - - = s

{h) Regulations for the analytic
methoeds listed at § 141.23(k){4) for
measuring antimony, beryllium, cyanide,
nickel, and thallium are effective August
17, 1892. Regulations for the analytic
methods listed at § 141{f)(16) for
dichloromethane, 1,2.4-trichlorobenzena,
and 1,1,2-trichloroethane are effective
August 17, 1992, Regulations for the
analytic methods listed at § 141.24{h)(12)
for measuring dalapon, dinoseb. diquat,
endothall, endrin, glyphosate, oxamyl,
picloram, simazine, benzo{a)pyrene,
di{z-ethylhexyl)adipate, di(2-
ethylhexyllphthalate,
hexachlorobenzene, :
hexachlorocyclopentadiene, and 2,3,7.8-
TCDD are ¢ffective August 17, 1982, The
revision to § 141.12(a) promulgated on
July 17, 1992 is effective on August 17,
31592,

4. Bection 141.12 is amended by
removing and reserving paragraph {a) in
the table ta read as follows:

§ 141.12 Maximum contaminant levels for
organic chemicals.

U] - fr w =

{a) [Reserved)

. W

5. Section 141.23, which will be
effective, is amended by revising the
introductory text to paragraph (a}{4). by
revising the introductory texi to a
{a)(4){i). (a){2)(i) table, by adding
paragraph {a)(4]{iii), by revising
paragraph (¢} introductory text, [¢){1].
and {i)(1), by redesignating (k)(5) as
{k){6) and revising it, redesignating (k){4)
as (k)(5) and revising it, and by adding a
new [k)(4) to read as follows:

§141.23 'lnerganic chemical sampling and
anaiytical requirements.

& W

{a)

{2) The State may reduce the total
number of samples which must be
analyzed by allowing the use of
compositing. Composite samples from a
maximum of five samples are allowed,
provided that the detection limit of the
method used for analysis is less than
one-fifth of the MCL. Compositing of
samples must be done in the laboratory.

{i) If the concentration in the
composite sample is greater than or
equal to one-fifth of the MCL of any
inorganic chemical, then a follow-up
sampie must be taken within 14 days at
each sampling point included in the
composite. These samples must he
analyzed for the contaminants which -
exceeded one-fifth of the MCL in the
composite sample. Detection limits for
each analytical method and MCLs for
each inorganic contaminant are the
following:

DETECTION LIMITS FOR INCRGANIC CONTAMINANTS

Contaminan {ﬁ:’-ﬂ Methodology !En?tle(zig;}
FaSelils sl I 0.006 OO BN, TP UITII0R ol coseiossansses Fomsamsd s v s S T e e s e 0.003
0.0008 ¢
ICP-Mass Spactrometry 0.0004
Hydride-Atomic Absorption ... .. 0.001
ASDOSIOS. i creranion 7 MEL 2| Transmission Electron Microscopy ] 001 MFL
Barium........ e Atomic Absorption; furnace technigue ... 0.002
Atomic Absorplion; dir@Ct ASDIANION .o ieiis s oot L e iees s et b s e 0.1
Inductively: Coupled PIasma. . Lsni s i i v 0002
{0.001) *
Berphumm ooaniase o 0.004 ... el Rl e T e P e P e R e L e S e S 0.0002
b e S e e e e | 0.00002 ¢
Inductively Coupled Plasma @ .. L ittt ees s rs e ssse s e anesesenes .| 0.0003
ICP-dass Spectromatry . 0.0003
Cadmium i, 0.005 .., Atomic Absorption; furnaca 1echhique s e of 0.0001
Inductively Coupied Plasma I . 0.001 ¢
Chromium . 0 ] ALOMIC ADSOIDUON, FUMMACE 1B CRNITUE 1oviveeies et ettt oo s sresat et ee et e ee s eveeasFremsebesbarsbenessbamsresss e e serasasnns s 0.001
Inductively Coupled Plasma .| 0.007
(D.001) 1
Cyanide...... 102 | Distiftation, Spectrophotometic ¥ i .f 0.02
Distiliation, Automated, SPECrORROIOMEINIC ..o it e ai i e b st 4 0.005
Distitliation, Selectivg EIectrote ... evimiia it saasiins | Bos
Distitlation, Amenable, Spactropholometnic 3 i i s 0.02
BABFCUrY s + 0.002 .| Manual Cold Vapor TOCROIGUS...b ..o i iesiaiinis sssiie e e sosasrea it brnaes 0.0002
Automated Cold Vapor TEChRIQUE. .o, . 0.0002
Nickel.. .o R 0V Atomic ADSOrplion; FUMRAte .. ... L il e s rern s eses 0.00
. 0.0006 ¢
Inductivaly Coupled Plasma % .| 0.008
ICP-Mass Spectrometry . . 0.0005
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DETECTION LIMITS FOR INORGANIC ConTaMiNanTS—Continued
Contaminani ‘xgj;’ Methodoiog Ejﬁ:g:,
BINBIE. o 10 (as Nj.| Manual Cadmium Reduction. .o o 0
Automated Hydrazine Reduction. . N vEE|
Automated Cadmium Raduction 0.05
lon Selective Electrode .. | ... .. 1
lon Chromatography .., | 0.01
Mitrite 1 (as N}._.| Specvrophoiometric . . 0.0
Auviomated Cadmium Seduction 005
Manuat Cadmium Reduction... .. .01
lon Chromatography ...... G004
SIS ez | DI0% Atomic Absarplion: furnaz | 0.062
Atomic Absorption; gaseous hydride . i | 8002
Thalhomm ... 0.002. | Atomic Absorption, Fumace ... ..o 0.001
0.0007 =
ICP-bdzss Spectromatry L 0.0003

! Using concentration technique in A
ZMFL — million fibers per liter =10
*Using a 2X preconcentration step as
! Sereening method for total cyanides
* Measures “'lree” eyanides.

m,

nated it Mathag 200.7,
|

ppendixz A lo EPA Mathod 200 7,

* Lower MOLs ara reported using stabilized temperature graphite furnace atomuc absorption.

(i1} If duplicates of the original
sample taken from each sampling point
used in the composite are available, the
system may use these instead of
resampling. The duplicates must be
analyzed and the resnlts reported to ihe
State within 14 days of sollaction.

- o

{c] The frequency of monitoring
conducied to determine compliance with
the maximum contaminant levels in
§ 141.62 for antimony, barium. beryllium,
cadmium, chromium, cyanide, fluoride,
mercury. nickel, selenivm and thallivm
shail be as follows:

(1) Groundwater systems shall take
one sample at each sampling point onee
every three years. Surface water
systems (or combined surface/graund)
shali tuke one sample annuaily at each
sampling point.

v »

R
(1) For systems which are conduciing
monitoring at a frequency greater than
annual, compliance with the maximum
contaminant levels for antimony,
asbestos, barium, beryllium, cadmium,
chromium, cyanide, fluoride, mercury,
nickel, selenium and thallium is
de!erminied by a running annual average

€ " s

Lower MDLs may be achicved when using & 4X preconcentralion

at any sampling point. if the average st
any sampling point is greater than the
MCL. then the system is cut of
compliance. If any one sample would
cause the annual average to be
exceeded, then the system is our of
compliance immediately. Any samp'e
below the method detection limit shal)
be calculated at zere for the purpase of
determining the annual average.

® -

(k} Inorganic analysis

{4) Analysis for the listed inorganic
contaminants shall be conducted using
itie following methods:

Contaminant Methodogy | EPAL= | agTme
Antimony . | Alomic Absorption: Furnace ® ' E04.2
Atomic Absorption; Platfarm o, 2209
ICP-Mass Spectrometry ® ... 52008
Hydride-Atomic Absorption ¥ ... || D-3857-87
Fisbeslos. . .| Transmission Electron Micrascopy TEEPA
i Atomic Absomption; Furnace . 2082
Atomic Absorption: Direct ¥ L2081
Incluctively Couploed Plasma & ¥ 200.7
3l Alormic Absorption; Furnace $ 12102 | D-3645-848
Atomic Absorption, Platdorm®_. | . * 2009
inductively Coupled Plasma ™ . . L *200.7
ICP-Mzass Spectromatry & . | *»2008
Cadmiusm | Atomic Absorphion; Furnace 5 Y2132
Indurtively Coupled Plasma 5. " 200.7
Chromiven .| Ato;ie Absorption; Furnace & ‘2182
Inductively Coupled Plasma # *200.7
Cyenlde .| Distitiation, Speca.. . '335.2 | 0-2036-89A
Distiiatinn, Aulernated, Spec 13353
Distiflation, Selective Electrade. . vrrriiseaie. | D-Z036~80A
Distitation, Amenabie, Spec. .. V3351 | D-2036-850
Biercury. s .| Marual Cold Vapor Technique 2. 12451 | D3233-86
Automated Cold Vapor Technique ® V2452
MNickel ) Atomie Absorplion; Furnace & t24a8.2
Atomiz Absarption: Plattorm ® 32009
Atomic Absorption: Direci ¢ 12491
Inductively Coupled Plasma © 22007
ICP-Mass Spectrometry # . * 2008
Rt i Kanual Cadmium Beduction ., ' 353.3 | DassT-on
Aulomated Hydrazine Reduction . 13531 ;
Autornated Cadmivm Peduction . 13532 | 0386780

SM ¥

UsSGs+

3113

jea i Beist
31110
20
2113

ik beiv]
3uise

31138

3120
4500-Ch-D
A500-CN-E
4500-CN-F
4500-CN-G
3t2g

1330085

3113

KABRIS
3120

4500-NO,-E

4500-NO,.F
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Contaminant Methodogy EPA LS = | ASTM: SM® | USGS* |  Other
lon Selective Electrods. .. ... TEER N o <A i ennmaig ! WeWWG/
i 58s0*
lon Chromatograghy 4 300.0 B-1011 »
Mitrie .| Speciophometric..... 13541
Autemated Cadmium Reduction ' 353.2 | D3BG7-90 A500-MN0, =F
Manwal Cadmium Reduction .. 13533 | Daas?-en 4500-NO,-E
ion Chromatograghy 1 300.0 B-1011 ¢
Salenium o] Plydride-Alomic Absorption ® ... i DOB59-844 31148
Atomic Absorption; Fumace * 1 270.2 | D3850-RA 31138
Thatiom ... ] Atomic Absorption; Fumace 9. L ara2 a3
Atomic Absorption; Platform & 52009
iCP-Mass Spactrometry .. ... = 200.8

N | “Methads of Chemical Analysis of Water and Wastes,” EPA Environmental Moniloring Systems Laboratory, Cincinnati, OH 45283 March 1983 EFA-G00/ 4=
T9-0210, |
# Anral Book of ASTM Standards, Vols. 11.01 and 11.02, 1691, American Soclety lor Testing and Materials, 1916 Race Street, Fhiiadelphia, #A 18103,
 “Standard Methods for the Examinalion of Water and Wastewater” 171 edition, American Public Health Association, American Water Works Association,
Water Pollution Centrol Federation, 1980, :
* Techniques of Water Resources Investications of the LS. Geological Survey, “Mesthods for Determination of Inorganic Substances in Waier and Fluvial
Sediments,” Book 5, Chapter A-1, Third Editon, 1989, Available al Supariniendent of Documents, US Government Printing Oifice, Washington, DC 20402
® "Methods for the Determination of Matals in Environmeantal Samples.” Available at NTIS, PB 91-231498,

" Samples that contain less than 1 NTU (nephalometric turbidity unit) and are proparly preserved (cone HNGy 1o pH <2) may ba analyzed directly (without
digestion) for total metals, otherwise, digestion is required. Turbidity must be measured on the preservad samples just prior to Ihe iniliation of metal anaiysis. Whan
digestion is required, the iotal recoverable lechnique as defined in the method must be used.

? “Orion Guide 10 Water and Wastewater Analysis." Form WeWWG/5880, p. 5, 1985 Cnon Research, Inc., Cambridge, MA

* “Walers Test Method for Determination of Mitrite/Nitrate in Water Using Single Column lon Chromatography, Method B-1011. Millipore Corperation, Walers
Chromatography Division, 34 Maple Street, Millord, MA 01757, |

® For the gaseous hydride determinations of antimony and selenium and for the determimation of mereury by the cold vapor techniques, the proper digestion
tachrique as dadined in the method must be followad to ensure tha element is in the proper state for analyses. )

t0 Add 2 mi of 30% H.Oy and an appropriate concentration of matrix modifior Ni{NO:)+8H.0 (nickel nilrate) to samples.

' “Maethod 300. Dstermination of lnorganic Anions in Water By lon Chromatography.” inorganic Chemistry Branch, Envirsnmental Monitoring Systams
Laboratary. August 1981, |

12 “Analytical Method For Determination of Ashestos Finers in Water,” EPA-R0G/4-83-047, Septembar 1983, U8, EPA Environmental Research Laboratory,
Athans, GA 30613 : t

{5) Sample collection for antimeny, nickel. nitrate, nitrite, selenium, and preservation, container, and maximum
ashestos, barium, baryllium, cadminm, thallium under this section shall be holding time procedures spacified in the
chromium, cyanide, fluoride, mercury, conducted using the sample table below:

Contaminant T Preservative 1 [ Container 2 Time
Aritimony.... Conc HNO; to pH <2... i PO S | & months,
Asbasto Cool, 4°C o Poor G
Barium..... .| Conc HNQ; to pH <2... {PorG | 6 months.
Baryllium. | Conc HNO; to pH <2 PorG.. .| 6 months.
Cadmium e Cone HNO, 10 pH <2 PorG.. .| & months,
Chromium .. e A Conc HNO; to pH <2 PorG.. .| & months
Cyanida. ... = g Cool, 4°C, MAOH to pH > PorG.. | 14 days
Fiuoride MNone, PorG.. 4 1 month

Conc HNO; to pH <2 P i o = .. 28 days.

e e e B e i L ] Conc HNOu to pH < 2. PorG.........| 6 months
Nitrata

LB ]| e e e e o JCEOL AT s semnisssid P00 G 28 Gays:

Ngn-chiorinated : presanemesmmtansasssmssiapsans . - Cone HeSOstopH <2 | Por G .| 14 days.
Nitrite..... it L] O . Cool, 3°C i PorG.. .| 48 hours
SN s S S | {N——— o] Cone HNOs to pH <2 L PorG.. 1 & months
Lol e B e e M BN o Conc HNO: to pH <2.... JPorG.. | B months

U HINO, eannot be used becausa of shipping restrictions, sampla may be initially preserved by icing and immadiately shipping it to the laboratory. Upon recaipt
in e izboratory, the sample must be acidified wilh conc HNO, 1o oH 42 and hald for 16 hours before analysis.

* P=plastic, hard or solt; G-glass, hard or soft

*in all cases, samples should be analyzed as soon after collection as possibla.

* See method(s) for the information for presarvation.

(6) Analysis under this section shall (i} Analyze Performance Evaluation Contaminant Acceptance limi
only be conducted by laboratories that  samples which include those substances i LR
have been certified by EPA or the State.  provided by EPA Environmental Antimony 6430 at = 0.008 mg/1
Laboratories may conduct sample Monitoring Systems Laboratory or Asbestos. 2 SbTaf_‘d:fdnﬂ;“aHO'*S
analysis under provisional certification  equivalent samples provided by the : Evhnie udy
until January 1, 1896. To receive ) State, Blafianmyi s | 215% at %015 mg/1
certification to conduct analyses for (ii) Achieve quantitative results on the Benyllium. .ms;% at >0.001 mg/1
antimony, ashestos, barium, beryllium,  analyses that are within the following g:?g:::g; 1:32% 2: Eg.g?zmr;%;w
cadmiom, chromium, cyagid.e. fluoride, acceptance limits: Cyanide ... | +25% at 20,1 Mg/
mercury, nickel, nitrate, nitrite and Fluoride £10% at =110 10 mg/1
selenium and thallium, the laboratory Mercury .. +30% at - 0.0005 mg/1
St - Nickel. ... +15% at >0.01 mg/1

ust Nitrats £10% al »0.4 mg/1

Nitrite .. +15% at »0.4 mg/1
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Contaminant | Acceptance fimit
Selenium . =20% at » 0.01 mg/1
Thallivm....... ... =+3g9 at =0002 mg/1

6. Section 141.24 is amended by
revising paragraph (f} intraductory text,
paragraphs () introductory text,
paragraphs (f)(4), (f)(5). (f)(7), and (f)(10).
(f)(11), introductory text, (f}(12), the
introductory texts of (f)(14), (£)(15) and
(11(18) revising {f} (17) and (18). (h)(10),
(h){A2)(it)~{iv), (h)(12)(vi)~(viii), {h)(18),
(h}(19)(5)(B), and adding paragraphs
th)(12)(ix)~[xiv) to read as follows:

§141.24 Organic chemicals other than
total trialomethanes, sampling and
analytical requirements,

-

(f) Beginning with the initial
compliance period, analysis of the
contaminants listed in § 141.61(a) (1)
through (21} for the purpose of
determining compliance with the
maximum contaminant level shall be
conducted as follows:

- - & ® "

(4) Each community and non-transient
non-community water system shall take
four consecutive quarterly samples for
each contaminant listed in § 141.81(a)
(2) through 21 during each compliance
period, beginning in the initial
compliance period.

(5) If the initial monitoring for
contaminants listed in § 141.61(a) (1)
through (8] and the monitoring for the
contaminants listed in § 141.61(a) (9)
through (21) as allowed in paragraph
{f)(18) has been completed by December
31, 1992, and the system did not detect
any contaminant listed in § 141.61(a) (1)
through (21), then each ground and
surface water system shall take one
sample annually beginning with the
initial compliance period.

* * - * -

(7) Each community and non-transient
ground water system which does not
detect a contamirant listed in
§ 141.61(a) (1) through (21) may apply to
the State for a waiver from the
requirements of paragraphs (f)(5) and
(f)(8) of this section after completing the
initial monitoring. (For purposes of this
section, detection is defined as 0.0005
mg/1.) A waiver shall'be effective for no
more than six years (two compliance
periods). States may also issue waivers
to small systems for the initial round of
monitoring for 1,2,4-trichlorobenzene,

- * * - -

(10) Each community and non-
transient surface water system which
does not detect a contaminant listed in
§ 141.61(a) (1) through (21) may apply to

the State for a waiver from the
requirements of ()(5} of this section
after completing the initial monitoring.
Compasite samples from a maximum-of
five sampling points are allowed,
provided that the detection limit of the
method used for analysis is less than
one-fifth of the MCL. Systems meeling
this criterion must be determined by the
Statc to be non-vulnerable based ona
vulnerability assessment during each
compliance period. Each system
receiving a waiver shall sample at the
frequency specified by the State (if any].

(11) If & contaminant listed in '

§ 141.61(a) (2) through (21) is detected st
a level exceeding 0.0005 mg/l in any
sample, then:

(22) Systems which violate the
requirenients of § 141.61(a) (1) through
{21), as determined by paragraph (£)(15)
of this section, must monitor quarterly.
After a minimum of four consecutive
quarterly samples which show the
system is in compliance as specified in
paragraph (f)(15) of this section the
system and the State determines that
the system is reliably and consistently
below the maximum contaminant level,
the system may monitor at the
frequency and times specified in
paragraph (f)(11)(iii} of this section.

(14) The State may reduce the total
number of samples a system must
analyze by allowing the use of
compositing. Composite samples from a
maximum of five sampling points are
allowed, provided that the detection
limit of the method used for analysis ig
less than one-fifth of the MCL.
Compositing of samples must be done in
the laboratory and analyzed within 14
days of sample collection.

* * & & w

(15) Compliance with § 141.61(a) (1)
through (21) shall be determined based
on the analytical results obtained at
each sampling point.

{16) Analysis for the contaminants
listed in § 141.61(a) 1) through (21) shall
be conducted using the following EPA
methods or their equivalent ag approved
by EPA. These methods are contained in
Methods for the Determination of
Organic Compounds in Drinking Water,
EPA [600/4-88/039, and are available
from the National Technical Information
Service (NTIS) NTIS PB91-231480 and
PB91-146027, U.S, Department of
Commerce, 5285 Port Royal Road,
Springfield, Virginia 22161. The toll-free
number is 800-336-4700,

{17) Analysis under this section shall
only be conducted by laboratories that

are certified by EPA or the State
according to the following conditions
{laboratories may conduct sample
analysis under provisional certification
until January 1, 1996):

(i) To receive certification ta conduci
analyses for the contaminants in
§ 141.61(a) (2) through (21} the
laboratory must:

(A) Analyze Performance Evaluation
samples which include these substances
provided by EPA Environmental
Moniteoring Systems Laboratory or
equivalent samples provided by the
State.

(B} Achieve the quantitative
acceptance limits under paragraphs
{(}{17)(i) (C) and (D} of this section for ai
least 80 percent of the regulated organic
chemicals listed in § 141.61(a) (2)
through (21).

{C) Achieve quantitative results on
the analyses performed under paragraph
(f{27)(i)(A) of this section that are
within £20% of the actual amount of the
substances in the Performance
Evaluation sample when the actual
amount is greater than or equal t0 0.010
mg/l.

(D) Achieve quantitative results on
the analyses performed under paragraph
{D(17)(i)(A) of this section that are
within 40 percent of the actual amount
of the substances in the Performance
Evaluation sample when the actual
amount is less than 0.010 mg/L.

(E) Achieve a method detection limit
of 0.0005 mg/l, according to the
procedures in Appendix B of Part 136.

(ii) To receive certification for vinyl
chloride, the laboratory must: :

(A) Analyze Performance Evaluation
samples provided by EPA
Envirenmental Monitoring Systems
Laboratory or equivalent samples
provided by the State.

(B) Achieve quantitative results on the
analyses performed under paragraph
(D)(17)(ii){A) of this section that are
within +40 percent of the actual amount
of vinyl chloride in the Performance
Evaluation sample.

(C) Achieve a method detection limit
of 0.0005 mg/l, according to the
procedures in appendix B of part 136,

{D) Obtain certification for the
contaminants listed in § 141.61(a)(2)
through (21).

(18] States may allow the use of
monitoring data collected after january
1, 71988, required under section 1445 of
the Act for purposes of initial monitoring
compliance. If the data are generally
consistent with the other requirements
of this section, the State may use these
data (i.e. a single sample rather than
four quarterly samples) to satisfy the
initial monitoring requirement of
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paragraph (f){4) of this section. Systems
which use grandfathered samples and
¢id not detect any contaminant listed
§ 141.61{a){2) through (21) shall begin
monitaring annually in accordance with
paragraph (£)(5) of this section beginning
wilh the initial compliance period.

[}!} A

(10} The State may reduce the total
number of samples 2 system must
analyze by allowing the use of
compositing. Comipasile samples from a
maximum of five sampling points are
allowed, providad thal the detection
limit of the method used for analysis is
less than one-fifth of the MCL.
Compositing of samples must be done in
the laboratory and analyzed within 14
days of sample collection,
L

* * W *

W oR e

(12)

(ii}) Method 505, “Analysis of
Organchalide Pesticides and
Commercial Polychlorinated Biphenyl
Products {Aroclors) in Water by
Microextraction and Gas
Chromatography.” Method 505 can be
used to measure alachlor, atrazine,
chlordane, endrin, heptachlor,
heptachlor epoxide, hexachlorobenzene,
hexachlorocyclopentadiene, lindane.
methoxychlor, toxaphene znd simazine.
Method 505 can be used as a screen for
PCBs.

{iii) Method 507, “Determination of
Nitrogen- and Phosphorus-Containing
Pesticides in Ground Water by Gas
Chromatography with a Nitrogen-
Phosphorus Detector.” Method 537 can
be used to measure alachlor, atrazine
and simazine.

{iv) Method 508, “Determination of
Chlorinated Pesticides in Water by Gas
Chromatography with an Eleciron
Capture Detector.” Mathod 508 can be
used to measure chlordane, endrin,
heptachlor, heptachlor epoxide,
hexachlorobenzene, lindane,
methoxychlor and toxaphene. Method
508 can-be usad as a screen for PCBs.

(vi) Method 515.1, “Determination of
Chlorinated Acids in Water by Cas
Chromatography with an Eleciron
Capture Detector.” Method 515.1 can be
used to measure 2,4-I, dalapon, dinoseb,
pentachlorophenol, picloram and 2,4,5-
TP {Silvex).

(vii) Method 525.1, “Determination of
Organic Compounds in Drinking Water
by Liquid-Solid Extraction and Capillary
Column Cas Chromatography/Mass
Spectrometry.” Method 525.1 can be
used to measure alachlor, sirazine,
chiordane, di{2-ethylhexylladipate, di{z-
ethylhexyl)phthalate, endrin, heptachlor,
beptachlor epoxide, hexachlorabenzene,

hexachlorgeyclopentadiens, lindane,
methoxychlor, pentachlorphenc],
polynuclear aromaiic hydrocarbons,
simazine, and toxaphens,

(viii} Method 531.1, “Mzasurement of
N-Methy! Carbamoyloximes and N-
Methyl Carbamates in Water by Direct
Aquesous Injection HPLC with Post-
Columzu Derivatizetion.” Methed 531.1
can be used to measure aldicarh,
aldicarb sulfoxide, aldicarb sulfone,
carbofuran and oxamyl.

(ix) Method 1613, “Tetra- through
Ogta- Chlorinaled Dioxins and Furans
by Isotope Dilution.” Mzthod 1613 can
be used to measure 2,3,7,8-TCDD
{dioxin}. This method is available from
USEPA-OST, Sample Control Center,
P.C. Box 1407, Alexandria, VA 22313.

(x} Method 547, "“Analysis of
Glyphosale in Drinking Water by Direct
Agueous Injzction HPLC with Post-
Column Derivatization” Method 547 can
be used to ﬁneasure glyphosate.

(xi} Method 548, “Determination of
Endothall in Aqueous Samples.” Method
548 can be used to measure endothall.

{xii}) Method 549, “Determination of
Diquat and Paraquat in Drinking Water
by High Performance Liquid
Chromatography with Ultraviolet
Detection.” Method 5489 can be used to
measure diguat.

(xiii) Method 550, “Determination of
Polycyclic Aromatic Hydrocarbens in
Drinking Water by Liquid-Liquid
Extraction and HPLC with Coupled
Ultraviolet and Fluorescence Detection”,
Method 550 can be used to measure
benzo(a)pyrene and other polynuclear
aromatic hydrocarbons.

(xiv) Method 550.1, “Determination of
Polycyclic Aromatic Hydrocarbons in
Drinking Water by Liquid-Solid
Extraction and HPLC with Couplad
Ultraviolet and Fluorescence Detection™.
Method 550/1 can be used to measure
benzo{a)pyrene and other polynuclear
aromatic hydrocarbons.

+ @

(i8) Detection as used in this
paragraph shall be defined as greater
than or egual to the following
concentrations for each contaminant.

i ataction

Contaminant létr)nc:t (ma/ty
Alachlor 0002
Aldicari 0005
Aldicarb sulioxide 2005
Aldicarb SUONg .. iiiiiiiscianes, 0ooe
Atrazing.. ... 0001
Benzolalpyren® ... .50a02
Carboluran...... 0003
Chiordane ... .. O002
Dalapon 001
Dibromochicropropane (DBCP) ... 00002
Di (2-sthylhexyl] adipate.... 0008
Di {2-ethyihexyl} phthatale, 0006

ey Dataction
Contaminant Frt (/)

D058, e — B I -
Diguai.... 0004
2:4-0,, Ko alal]
Errdothall... GOg
S (17— O0%N
Ethylene dibromi Raitled]
Gliphesate il G06
Hepiachior ... L0004
He hlor epo 00002
He htorchenzen 0001
Hexachlorocyclopentadi L0c
Lindane ... 00002
tathgxychlor 0037
Ciamyi ..., 402
Picloram..., NP 0091
Polychiorinated biphenyls (PCBs) (as

decachiorobiphenyly. cawiinersns] DO
Fentachlorophano! oo DO004
Simazing ........ L0007
Toxaphene..... 001
2,3.7,8-TCDD (Dioxin} .. B00ONGL0S
2.4.5-TP (Sitvex) .. 0002

[19}1' % w
[:}e R

(B} Achieve quantitative resulis on the
analyses that are within the following
acceptance limits:

Acceptance limits

Contaminant {parcant)
DECP..cciiercriiiiren 240
EDB.... of 240,
Atachior.. .| %45,
Atrazine........... L] 45
Benzolalpyrene ... .| 2 standan] deviations.
Carbofuran......... o *45,
Chiordane.. | 45
Dalapon.......cvi .| 2 standard deviations.

Di{2-ethylhexylladipate....... 2 standard deviations
Dif2-ethylhexyhphthalate | | 2 standard deviations.
Dinoseb............. .....| 2 Standard deviations.
Diguat..... .| 2 standard deviations,
Endothail .| 2 standard deviations.

Endrin..... =30
Glyphosate .| 2 standard deviations.
Heptachior...... | 45,
Heptachlor epoxida ... 4 =45,
Hexachlorobenzene............| 2 standard deviations.
Hexachioro- 2 standard deviations,
cyclapentadisne
Lindane | A5
Methowychlor., J 245

Oxamylciaiiismiing 2 standard deviations

FCBs {as 0200,
Decachlorobiphenyt)

Pichoram o nnamniaman 2 slandard daviations.

Simazine .
Toxaphen
Aldicarh._......

Aldicarb sulfodde |,
Aldicarb sullona .
Fantachlorophenol.....
23,7 8-TCDO {Dioxin) .......

| 2 standard devistions.

,,,,, =45

| 2 standard deviations

| & staritard deviations,
.| 2 standard daviationc

+50,

2 standard daviations.

+50

+50

L] = * ¥ L

7. Section 141,32 is amended by
adding paragraphs {2)(53) through (75) ta
read as follows:
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§141.32 Public notification.

{e]” * ¢

(83} Antimony. The United States
Environmentsl Protection Agency (EPA}
sets drinking water standards and has
determined that antimony is a health
toncern al certain lovels of exposure,
This inorganic chemical oceurs naturally
in soils, ground water and surfuce
waters and is often used in the flame
retardant industry. [t is also nsed in
ceramics, glass, batteries, fireworks snd
explosives. [t may get into drinking
waler through natural weathering of
rack. industrial production, municipal
waste disposal or manufecturing
processes. This chemical has heen
shown to decrease longevity, and
altered blood levels of cholasterol and
giucose in laboratory animals such as
rats exposed to hizh levely during their
lifetitoes, EPA has sot the drinking watey
standard for antimony at 0.006 parts per
million {ppm) to protect against the rigk
of these adverse health effecis. Drinking
water which meets the EPA standard is
associated with little to none of this risk
and should be considered safe with

respect to antimony.,
©(54) Bervilium. The United Stateg
Environmental Protection Agency (EPA]
sets drinking water standards and has
determined that bervilium iy a health
concern at certain levels of exposure.
This inorganic metal oceure naturally in
soils, ground water and surface wataps
and is often used in electrical eyuipment
and electrical components. It generally
gets into waler from runoff from mining
operations, discharge from precessing
planis and improper waste dispasal.
Beryllium compounds have been
" assaciated with damage 1o the boney
&nd lungs and induction of cancer in
laberatory animals such 88 Faty and
mice when (ke animals are exposed at
high levels aver their lifotimes. There is
limited evidence to stggest that
berylliurm may pose a cancer sk via
drinking water expasura, Therefora,
FPA based the heaith assessment o
noncancer effects with an extra
uncertainty factor lo account for
passible carcinogenicity. Chemicals that
cause cancer in luboratory aninels olso
may increase the risk of cancer in
humans wheo are exposed over long
periods of time. EPA has set the drinking
water standard for berv!lium at 0.004
part per million (ppm) to protect against
the risk of these adverse health effects,
Drinking water which meets the EPA
standurd is associated with little to none
of this risk and should be considered
safe with respect to beryllium,

(55} Cvanide. The United States
Environmental Protection Agency [EPA]

sets drinking water standards and hag
delermined that cyanide is a health
conzern at certain levels of exposure.
This inorganic chemical is used in
electroplating, steel processing. plastics,
synthetic fabrics and fertilizer products.
tusually gets into water as a result of
improper waste disposal. This chemical
has been shown tg damage the splean,
brain and liver of humans fatally
peisened with cyanide. EPA has set the
drinking water standard for cyanide at
8.2 parts per million {ppm) to protact
against the risk of these adverse health
uifects, Drinking water which meets the
EPA standard is associaied with littde 10
none of this risk and should be
considered safe with respect to cyanide.

(56] Nickel The United States
Environmental Protection Agency (EPA)
sefs drinl-ifing water standards and hasg
determined that nicke) poses a health
concern att certain levels of exposure,
This inorganic metal occurs naturatly in
soils, ground water and surface walers
and is oflen used in electroplating,
slainless steel and alloy products. It
generally gets into water from mining
and refining operations. This chemical
hzs been shown to damage the heart
and liver in laboratory animals when
the animals are exposed to high levels
over their lifelimes. EPA has set the
drinking water standard at 0.1 paris per
million (ppm) for nickel to protect
against the risk of these adverse effects.
Drinking water which meets the EPA
standard is associated with little to none
of this risk and should be considered
safe with respect to nickel, .

(57) Thaliijum. The United Siates
i-:nva's‘cunmehlal Protection Agency (EPA)
sels drinking water standards and has
determined that thallium is g health
concern at gertain high levels of
exposure. This inorganic metal is found
naturally in soils and is used in
electronics, pharmaceuticals, and the
manufacture of glass and alloys. Thig
chemical has been shown to damage the
kidney, liver, brain and intestines of
laboratory animais when the animals
are exposed at high levels over their
lifetimes. EPA has set the drinking water
standard for thallium at 0.002 parts per

million (ppm) to protect against the risk -

of these adverse health effects. Drinking
water which meets the EPA standard is
associated with little to none of this risk
and should be considered safe with
respect to thallinm,

(58] Benzgfajpyrene. The United
Slates Environmental Protection Agency
{EPA) sets drinking water standarde and
has determined that benzo[a]pyrene is a
health concern at certain levels of
exposure. Cigaretle smoke and
charbroiled meats are common source of
general exposure, The major source of

benzo[alpviene in drinking water is the
leaching from coal tar lining and
sealants in water storage tanks. This
chemical has been shown to cause
cancer in animals such as rats and mice
when the animals are exposed at high
levels. EPA has sel the drinking water
standard for benzo[a)pyrene at 0.o0az
parts per million {(ppm) o protect
against the risk of cancer. Drinking
walgr which meeis the EPA standadd is
assuciated with little o none of this rick
ard should be considered safe with
respect to benzolalpyrene.

(59) Dalapon. The United Ststes
Environmental Pratection Agency (EPA)
sels drinking water standards and has
determined that dalapon is a health
concem at ceftain levels of exposure.
This organic chemical is a widely used
herbicide. It may get into drinking water
after application to control grasses in
craps, drainage ditches and along
railroads. This chemical has been shown
to cause damage to the kidney and liver
in laboratory animals when the animals
are exposed (o high levels over their
lifetimes. EPA has set the drinking water
standard {or dalapon at 0.2 paris per
million {ppm) to protect against the risk
of these adverse health effecte. Dirinking
waler which meets the EPA standaid iy
associated with little 1o none of this risk
and should be considered safe with
respect to dalapon.

(69} Dichloromethone. The United
States Environmental Protection Agency
(EPA} seis drinking water standards and
has determined that dichloromethana
(methylene chloride) is a health concern
at certain levels of exposure. This
organic chemical is a widely used
solvent. It is used in the manufaciure of
Paint remover, ag a metal degreaser and
as an aerosol propellant. It generally
2ets into drinking water afier impropar
discharge of waste dispesal, This
chemical has been shown to cange
cancer in laboratory animals such as
rats and mice when the animals are
exposed al high levels over their
lifetimes. Chemicals that cause cascer in
labaratory animals alse may increase
the risk of cancer in humans who are
exposed over lang periods of tima. EPA
has set the drinking water standard for
dichloromethane at 6.003 paris per
million (ppm) to reduce the risk of
cancer or other adverse health offacty
which have been observed in laboratory
animals. Drinking water which meets
this standard is associated with fitls to
none of this risk and should be
considered safe with respect to
dichloromethane.

(681) Di {z-ethylhexylla dipate. The
United States Environmental Protection
Agency (EPA) sets drinking water
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stundards and has determined that difz-
ethylhexyl)adipate is a health concarn
at certain levels of exposure. Di(2-
ethylhexylladipate is a widely used
plasticizer in a variety of products.
including synthetic rubber, food
packaging materials and cosmetics. It
may get into drinking water after
improper waste disposal. This chemical
has been shown to damage liver and
testes in laboratory animals such as rats
and mice exposed to high levels. EPA
has set the drinking water standard for
di{2-ethylhexyljadipate at 0.4 parts per
million (ppm) to protect against the risk
of adverse health effects. Drinking water
which meets the EPA standards is
associated with little to none of this risk
and should be considered safe with
respect to di{2-ethylhexyl)adipate.

(62) Di(2-ethylhexyl)phthalate. The
United States Environmental Protection
Agency (EPA) sets drinking water
standards and has determined that di{2-
ethylhexyl)phthalate is a health concern
at certain levels of exposure. Di(2-
ethylhexyl)phthalate is a widely used
plasticizer, which is primarily used in
the production of polyvinyl chloride
(PVC) resins. It may get into drinking
water after improper wasle disposal.
This chemical has been shown to cause
cancer in laboratory animals such as
rats and mice exposed to high levels
over their lifetimes. EPA has set the
drinking water standard for di{2-
ethylhexyl)phthalate at 0.004 parts per
million {ppm} to reduce the risk of
cancer or other adverse health effects
which have been observed in laboratory
animals. Drinking water which meets
the EPA standard is associated with
little to none of this risk and should be

" considered safe with respect to di{2-
ethylhexyliphthalate.

[83) Dinoseb. The United States
Environmental Protection Agency [EPA)
sets drinking water standards and has
determined that dinoseb is a health
concern at certain levels of exposure.
Dinaseb is a widely used pesticide and
generally gets into drinking water after
application on erchards, vineyards and
other crops. This chemical has been
shown to damage the thyroid and
reproductive organs in laboratory
animals such as rats exposed to high
levels, EPA has set the drinking water
standard for dinoseb at 0.007 parts per
million {ppm) to protect against the risk
of adverse health effects. Drinking water
which meets the EPA standard is
associated with little to none of this risk
and should be considered safe with
respect to dinoseb.

(64) Diguat. The United States
Environmental Protection Agency (EPA)
sets drinking water standards and has

determined that diguat is a health
concern at certain levels of exposure.
This organic chemical is a herbicide
used to control terrestrial and aquatic
weeds. It may get into drinking water by
runcff into surface water. This chemical
has been shown to damage the liver,
kidney and gastrointesiinal tract and
causes cataract formation in laboratory
animals such as dogs and rats exposed
at high levels over their lifetimes. EPA
has set the drinking water standard for
diquat at 0.02 parts per million {ppm]) to
protect against the risk of these adverse
health effects. Drinking water which
meets the EPA standard is associated
with little to none of this risk and should
be considered safe with respect to
diguat.

{65) Endothall. The United States
Environmental Protection Agency (EPA)
has determined that endothall is a
health concern at certain levels of
exposure. This organic chemical is a
herbicide used to control terrestrial and
aquatic weeds. It may get into water by
runoff into surface water. This chemical
has been shown to damage the liver,
kidney, gastrointestinal tract and
reproductive system of laboratory
animals such as rats and mice exposed
at high levels over their lifetimes. EPA
has set the drinking water standard for
endothall at 0.1 parts per million {ppm)
to protect against the risk of these
adverse health effects. Drinking water
which meets the EPA standard is
associated with little te none of this risk
and should be considered safe with
respect to endothall.

{66) Endrin. The United States
Environmental Protection Agency (EPA)
sets drinking water standards and has
determined that endrin is a health
concern at certain levels of exposure.
This organic chemical is a pesiicide no
longer registered for use in the United
States. However, this chemical is
persistent in treated soils and
accumulates in sediments and aquatic
and terrestrial biota. This chemical has
been shown te cause damage to the
liver, kidney and heart in laboratory
animals such as rats and mice when the
animals are exposed at high levels over
their lifetimes. EPA has set the drinking
water standard for endrin at 0.002 parts
per million {ppm) to protect agains! the
risk of these adverse health effects
which have been observed in laboratory
animals. Drinking water that meets the
EPA standard is associated with little to
none of this risk and should be
considered safe with respect to endrin.

(67) Giyphesate. The United States
Environmental Protection Agency (EPA)
sets drinking waler standards and has
determined that glyphosate is a health

concern at certain levels of exposure.
This organic chemical is a herbicide
used to control grasses and weeds. Tt
may get into drinking water by runoff
into surface water, This chemical has
been shown to cause damage to the liver
and kidneys in laboratory animals such
as rats and mice when the animals are
exposed at high levels over their
lifetimes. EPA has set the drinking water
standard for glyphosate at 0.7 parls per
miltion (ppm) to protect against the risk
of these adverse health effects. Drinking
water which meets the EPA standard is
associated with little to none of this risk
and should be considered safe with
respect to glyphosate.

(68) Hexachlorobenzene. The United
States Environmental Protection Agency
{EPA) sets drinking water standards and
has delermined that hexachlorobenzene
is a health concern at certain levels of
exposure. This organic chemical is
produced as an impurity in the
manufacture of gertain solvents and
pesticides. This chemical has been
shown to cause cancer in laboratory
animals such as rats and mice when the
animals are exposed to high levels
during their lifetimes. Chemicals that
cause cancer in laboratory animals alse
may increase the risk of cancer in
humans who are exposed over long
periods of time. EPA has set the drinking
water standard for hexachlorebenzene
at 0.001 parts per million (ppm) to '
protect against the risk of cancer and
other adverse health effects: Drinking
water which meets the EPA standard is
associated with little to none of this risk
and should be considered safe with
respect to hexachlorobenzene.

{69) Hexachlorecyclopentadiene. The
United States Environmental Protection
Agency (EPA) establishes drinking
waler standards and has determined
that hexachlorocyclopentadiene is a
health concern at certain levels of
exposure. This organic chemical is used
as an intermediate in the manufacture of
pesticides and flame retardants. It may
gel into water by discharge from
production facilities. This chemical has
been shown to damage the kidney and
the stomach of laboratory animals when
exposed at high levels over their
lifetimes. EPA has set the drinking water
standard for hexachlorocyclopentadiene
al 0.05 parts per million {ppm) to protect
against the risk of these adverse health
effects. Drinking water which meets the
EPA standard is associated with little to
none of this risk and should be
considerad safe with respect to
hexachlorocyclopentadiene.

(70) Oxamyl The United States
Environmental Prolection Agency [EPA)
establishes drinking water standards
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and has determined that oxamyl is a
health concern at certain levels of
exposure. This organic chemical is used
a8 a pesticide for the control of insects
and other pests. It may get into drinking
water by runoff into surface water or
leaching into ground water. This
chemical has been shown to damage the
kidneys of laboratory animals such as
rats when exposed at high levels aver
their lifetimes. EPA has set the drinking
water standard for oxamyl at 0.2 parts
per million (ppm) to protect against the
risk of these adverse health effects.
Drinking water which meets the EPA
standard is associated with little to none
of this risk and should be considered
safe with respect 1o oxamyl.

(71) Picloram. The United States
Environmental Protection Agency (EPA)
sets drinking water standards and has
determined that picloram is a health
concern at certain levels of exposire.
This organic chemical is used as a
pesticide for broadleaf weed control. It
may get into drinking water by runoff
into surface waler or leaching into
ground water as a result of pesticide
application and improper waste
disposal. This chemjcal has been shown
lo cause damage 1o the kidneys and
liver in laboratory animals such as rats
when the animals are exposed at high
levels over their lifetimes. EPA has set
the drinking water standard for picloram
at 0.5 parts per million (ppm) to protect
against the risk of these adverse health
effects. Drinking water which meels the
EPA standard is associated with little tg
none of this risk and shouid be
considered safe with respect to
_picloram.

(72) Simezine. The United States
Environmental Protection Agency (EPA)
gets drinking water standards and has.
determined that simazine is a health
Concern at certain levels of exposure,
This organic chemical js a herbicide
used to contro} annyal grasses and
broadleaf weeds. It may leach into
ground water or runs off intg surface
water after application. This chemical
may cause cancer in lahoratory animalg
such as rats and mice exposed al high
levels during their lifetimes. Chemicals
that cause cancer in laboratery animals
also may increase the risk of canger in
humans who are exposed over long
periods of time. EPA has set the drinking
water slandard for simazine 21 0.002
parts per million (ppm) to reduce the
risk of cancer or other adverse health
effects. Drinking water which meets the
EPA standard is associated with little to
none of this risk and should be
considered safe with respect Lo
simazine.

— e

(78) 1.2.4-Trichlorobenzene. The
United States Environmental Protection
Agency (EPA) sels drinking water
standards and has determined that 1.2.4-
trichlorobenzene is 2 health concern at
certain levels of exposure. This organic
chemical is used as & dye carrier and ag
a precursor in herbicide manufacture. It
generally gets into drinking water by
discharges from industrial activities,
This chemical has been shown to cause
damage o several organs, including the
adrenal glands. EPA has set the drinking
water standard for 1,2.4-
trichlorobenzene at 0.07 parts per
million (ppm) to protect against the risk
of these adverse health effets. Drinking
water which meests the EPA standard is
associated with little to none of this risk
and should be considered safe with
respect 10 1.2.4-richlorobenzene.

(74) 1,1,.2-Trichloroethane. The United
States Environmental Protection Agency
(EPA) sets drinking water standards and
has determined 1,1.2-trichloreethane is a
health concern at certain levels of
exposure. This organic chemical is an
intermediate in the production of 1.1-
dichloroethylene. It generally gets into
water by industrial discharge of wasteqs.
This chemical has been shown to
damage the kidney and liver of
laboratory animals such as rats exposed
to high levels during their lifetimes, EPA
has set the drinking water standard for
1.1.2-trichloroethane at 0,005 parts per
million (ppm) to protect against the rigk
of these adverse health effects. Drinking
water which meets the EPA standard is
associated with little to none of thig risk
and should be considered safe with
respect to 1,1.2-trichloroethane.

(75) 2.3.7,8-TCDD (Dioxin ). The United
States Environmental Protection Agency
(EPA) sets drinking water standards and
has determined that dioxin ig a health
concern at certain levels of exposure.
This erganic chemical is an impurity in
the production of some pesticides. It
may get into drinking water by
industrial discharge of wastes. This
chemical has been shown to cause
cancer in laboratory animals such as
rats and mice when the animals are
exposed al high levels over their
lifetimes. Chemicals that cause cancer in
laboratory animals alsg may increase
the risk of cancer in humans who are
exposed over long periods of time. EPA
has set the drinking water standard for
dioxin at 0.00060003 parts per million
(ppm] to reduce the risk of cancer or
other adverse health effocis which have
been observed in laboratory animals.
Drinking waler which meets this

standard is associated with little to nons

of this risk and should be considered
safe with respect to dioxin.

8. Section 141.40 is amended by
revising paragraph (e), revising
paragraph (f), revising paragraphs (g]
and (h). and revising paragraphs (n] (11)
and (12) including the tables to read ag
follows:

§141.40 Speciat monltoring for erganic
chemicals,

L4 " L] - ®

(e) Community water systems and
non-transient, non-community water
systems shall monitor for the following
contaminants except as provided in
paragraph (i) of this section:

(1) Chloroform

2) Bromodichloromethane
(3} Chlorodibromomethane
(4) Bromoform

(5) Chlorobenzene

{6} m-Dichlorobenzene

(8 1.1-Dichloropropene

(8) 1.1-Dichioroethane

(19) 1.1.2,2-Tetrachloroethans
(11) 1.3-Dickloropropane

(12} Chloromethane

(13} Bromomethane

(14) 1.2,3-Trichloropropane
(15) 1.1,1,2-Tetrachloroethane
(18) Chloroethane

(17} 2.2-Dichloropropane

(18} o-Chlorotoluene

(19} p-Chlorotoluene

{20) Bromobenzene

{21) 1.3-Dichloropropene

{f) [Reserved] !

(8) Analysis under this section shall
be conducted using the recommended
EPA methods as follows, or their
equivalent as detérmined by EPA: 5021,
“Volatile Halogenated Organic
Compounds in Water by Purge and Trap
Gas Chromatography,” 503.1. “Volatile
Aromatic and Unsaturated Organic
Compounds in Water by Purge and Trap
Gas Chromatography,” 524.1, “Volatile
Organic Compounds in Water by Purge
and Trap Cas Chromatagraphy /Mass
Spectrometry,” 524.2, “Volatile Organic
Cempounds in Water by Purge and Trap
Capillary Column Gas Chromatography/
Mass Spectrometry, or 502,2, “Volatile
Organic Compounds in Water by Purge
and Trap Gas Chromatography with
Photoionization and Electrolytic
Conductivity Detectors in Series.” These
methods are conlained in "Methods for
the Determination of Organic
Compounds in Finished Drinking Water
and Raw Source Water,” September
19886, available from the Drinking Water
Public Docket or the National Technical
Information Servige (NTIS), NTIS PB91-
231480 and PB91-146027, U.S,
Department of Commerce, 5285 Port
Royal Road, Springfield, Virginia 22161 -
The toll-free number is 800-336-4700.
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(h) Analysis under this section shall
only be conducted by laboratories
approved under § 141.24(g)(11).

[n) * =
_ {11) List of Unregulated Organic
Contaminants:

Organic coniaminants EPA analytical method
505, 508, and 525,
| 507, 525,
| 5811
45151,
Gieldrin..... | 505, 508, and 525.
3-Hydroxycarboturan .. 4 5811
Methomyl ...... J4 831.1.
Metolachlor.. | 507, 525.
Metribuzin ... 507, 508. and 525,
Fropachlor ... 507, 525,

(12} List of Unregulated Inorganic
Contaminants:

EPA anabytical

{norganic contaminants methaod

Sulfatarw o, Colorimatric.

8. Section 141.50 is amended by
adding paragraphs (a)(19) through
(a)(23) and paragraphs (b){21) through
(b)(33) in the table in paragraphs (b) as
follows:

§141.50 Maximum centaminant level
goals for organic chemicats.

[a) & - *

(18] Benzola]pyrene

(20} Dichloromethane (methylene
chloride)

(21) Di(2-ethylhexyl)phthalate

BAT FOR ORGANIC CONTAMINANTS LISTED 1N SECTION 141.61 (s} AND {C)

(22) Hexachlorobenzene
(23] 2,3,7,8-TCDD (Dioxin) -

[b] - - -

Contaminant MCL?}WQ”
{21) Dalapon| Q.2
{22) Di(2-athylhexyladipate 4
(23} Dincseh |, .007
{24) Diguai . 02
(25) Endothall . A
{26) Endrin__|... 002
{27) Glyphosats ..., F
{28) Hexachldrocyclopentadie .05
{29) Oxamyl (Vydate) . 2
{30) Picloram |.. 5

{31) Simazine ...... 603
{32} 1,2.4-Trichlorchenzene . .67
{33) 1.1,2-Trichiaroethane ... . 003

10. Section 141.51 is amended by
adding entries (b)(11) through (b)(15) as
follows: :

§ 141.81 Maximum contaminant level
goals for Inorganic contaminants.

{b}o*-

~
Contaminant MC“‘;, tmg/
{11) Antimony ... 0.006
(12) Bergtium ... ona
{13) Cyanide (as iree Cyanida) 2
{13) Nickel ... A
{15} Thailium.. G005

11. Section 141.60 is amended by
adding paragraphs (a)(3) and (b)(3) to

read as follows:

§141.60 Effective dates.

(a] L

(3] The effective date for paragraphs
(a){19) through (a)(21) and (c)({19)
through (c){33) of § 141.61 is Janunary 17,
1994, 5

(b] - = W

{3) The effective date for paragraphs
(b){11) through {(b)(15) of § 141.62 is
January 17, 1994.

12. Section 141.61 is amended by
adding paragraphs (a}{18)~(21); by
revising paragraph (b) including the
table; by revising the introductory text
to paragraph (c): and by adding
paragraphs (c)(19)-{23).

§141.61 Maximum contaminant levels for
organic contaminants,

* - - A * -

CAS No. Contaminant MCL {ma/i)
{19) 75-08-2 Dichloromethana .., Gc.005
{20) 120-82-1 1,2.4-Trichlaro- 07

benzene,
{21) 79-00-5 1.1,2-Trichloro- .0Cs
ethane.

{b) The Administrator, pursuant o
section 1412 of the Act, hereby identifies
as indicated in the Table below granular
activated carbon (GAC), packed tower
aeration [PTA), or oxidation {OX) as the
best technology treatment technique. or
other means available for achieving
compliance with the maximum
contaminant level for synthetic organic
centaminants identified in paragraphs
{a} and {¢) of this section:

' CAS No.

Contaminam

50-32-8
75-99-0

Benzolalpyreng
Dalagon _............ i

GAC PTA Ox

75-09-2
103-23-1

Dichloromethans. ..
Di {2-ethythexyl) adipata .

117-81-7 | Di (2-ethylhexyl) phinaiata.

88-85-7 | Dinoseb

§5-00-7 | Diqual...

145-73-3
72-20-8

Endothall
Endrin

1071-53-6 | Glyphosate ...

118-74-14 Hexachiombenzene- ............................

TR K W K S

77-47-3 Haxachlorocyclopentadiena ..

23135-22-0 | Oxamyt (Vydate)

1918-02-1 | Picloramn..._........... '

122-34-9 | 'Simazine

120-82-1 | 1,2.4-Trichiorobenzena

79-00-5 | 1,1,2-Trichloroathana .

§746-01-6

3OW OB MM WM

2,3,7,8-TCDD (Dioxin) .......

(c) The following maximum
contaminant levels for synthetic organic

contaminants apply to community waler .

systems and non-transient, nom-

community water systems:

- " L]
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CAS No Contaminant FACL tmai1)

50-32-8 Benzolalpyrenc . 3.0002

75-99-0 Dalapon.......... 0z

103-23-1  Di{2-ethylhexyl) adipate... 0.4

117-81-7 Di(2-ethylhexyl) phthalate . 0.006

86-85-7 Dinoseb. 0.007

85-00-7 Diguat.... 0.02

145-73-3 Endothall... 0.1

72-20-8 Endrin........ 0.002

1071-53-6 Glyphosate. ., 0.7

118-74-1 Hexacholorbenze 0.001%

77-47-4  Hexachlorocyclopentadiens 0.05

23135-22-0  Oxamyl (Vydate) ... 02

1918-02-1  Picloram ... 0.5

122-34-9  Simazine _, 0.004

1746-01-6 2.3,7.8-TCDO (127 3~ 10

3. Section 141.62 is amended by
revising the introductory text to
paragraph (b); by adding paragraphs
(b)(11) through (b){15): and by revising
paragraph (c), including the table, to
read as follows:

§ 141.82 | Maximum contaminant levels for
Inorganic contaminants.

& - L] - -

(b) The maximum contaminant levels
for inorganic contaminants specified in
paragraphs (b)(2)—(6), (b)(10), and

- (b)(11)—{15) of this section apply to

community water systems and non-
transient, non-community water

systems. The maximum contaminani
level specified in paragraph (b)(1) of this
section only applies to community water
systems. The maximum contaminant
levels specified in (b)(7). (b)(8), and
{b}(9) of this section apply to community
water systems; non-transient, non-
community water systems; and transiens
non-community water systems.

Contaminant

{11) Antimony

(12) Beryllivm..........

(13) Cyanide (as free
{14) Nickel... .

Cyanide)

{15) Thallium...

MCL (mg/1)

0.006
0.004
-0.2
o9
0.002

{c) The Administrator, pursuant to
Section 1412 of the Act, hereby
identifies the following as the best
technology, treatment technique, or
other means available for achieving
, compliance with the maximum
contaminant levels for inorganic
contaminants identified in paragraph (h)
of this section, except fluoride:

BAT FOR INORGANIC CompPounns LISTED
IN SECTION 141.62(B)

Chemical Name BAT(s)
o LT SR P 2.7
' Asbestos., 238
Barium.. 56,79
Beryllium... 12567
Cadmium ..o 25867
Chromium. 256327
Cyanide..... 57,10
Mercury, 2V 486171
NICKEL. ... comrma LS o 567
Nitrate 579
L e e e 57
Selenium . 122679
Thallium 15

! BAT only i influen! Hg concentrations -
4 BAT for Chromium Il onty.
A BAT for Selenium v only.

10pa/t.

Key to BATS in Table

1=Activated Alumina
2=Coagulation/Filtration
3==Direct end Diatomite Filtration
4==Granular Activated Carbon
5=Ion Exchange
6=Lime Softening
7=Reverse Osmosis
8=Corrosion Control
8=Electrodialysis
10=Chlorine
11=Ultraviolent
14. Section 141.89(a) table is amended
by revising footnote 9 to read as follows:

§ 141.89 Analytical methods,

& - & a L

® For analyzing lead and copper. the
technique applicable to total metals
must be used and samples cannot be
filtered. Samples that contain less than 1
NTU (nephelometric turbidity unit) and
are properly preserved (conc HNG, to
pH <2) may be enalyzed directly
(without digestion) for total metals:
otherwise, digestion is required.
Turbidity must be measured on the
preserved samples just prior to when
metal analysis is initiated. When
digestion is required, the ‘total

recoverable’ technique as defined in the
method must be used.

L] #* L] ] -

PART 142—NATIONAL PRIMARY
DRINKING WATER REGULATIONS
IMPLEMENTATION

1. The authority citation for part 142
continues to read as follows: '

Autherity: 42 U.S.C. 3003, 300g-1, 300g-2,

' 300g-3, 300g-4, 30095, 300g-6. 300i-4 and

300j-9.

2. Section 142.16 is amended by
revising the introductory tex! to
paragraph (e), and revising paragraph
{e)(2] to read as follows:

§ 142,16 Special Primary Requirements.

& * * *

{e) An application for approval of a
State program revision which adopts the
requirements specified in §8 141.11,
141.23, 141.24, 141.32, 141.40, 141.61 and
141.62 must contain the following (in
addition to the general primacy
requirements enumerated elsewhere in
this Part, including the requirement that
State regulations be at least ag stringent
as the federal requirements):
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{2} A monitoring plan for the initial
monitoring period by which the Siate will
assure all systems complete the required
initial monitoring within the regulatery
deadlines.

Nate: States may update their monitoring
plan submitled under the Phase 1l Rule or
simply note in their application that they will
use the same monitoring plan for the Phase V
Rule,

{i) The initial menitoring plan must
describe how systems will be scheduled
during the initial monitoring period and
demonstrate thet the analytical workload on

certified laboralories for each of the three
years has been taken into account, to assure
that the State's plan will result in a high
degres of monitoring compliance and that as
a result there is a high probability of
compliance and will be updated as
necessary.

{ii) The State must demonsirate that the
initial monitoring plan is enforceable undar
State law,

3. Section 142.62 is amended by
revising paragraphs (a) and {b) to read
as follows:

§142.62 Variances and exemptions from
the maximum contaminani levels for
organic and inorganic chemicals.

{a) The Administrator, pursuant to
section 1415{a}(1){A) of the Act hereby
identifies the technologies listed in
paragraphs (a){1) through (a)(54) of this
seclion as the best technology,
treatment techniques, or other means
available for achieving compliance with
the maximum contaminant levels for
organic chemicals listed in §§ 141.61 {a)
and (c):

Contaminant

Best available technologies

GAD *

PAT ! 0x?

(1) Benzene..... .

(2) Carbon tetrachiorid

(3) 1,2-Dichioroethane

{4) Trichloroethylene ...

(5) para-Dichlorobanzens

(6} 1.1-Dichloroethylene

(7} 1.1.1-Trichloroethane

b S 8 4

(8) Vinyl chionde ......

(9) cis-1,2-Dichlorosthylens

{10) 1,2-Dichiorcpropans

{11) Ethylbenzene

(12) Monochlorobenzens .......

{13) o-Dichlorobenzene

{14) Styrana__.....

{15) Tetrachloroathylans

(16) Toluens

{17) trans-1,2-Dichloroethylens

{18) Eylanse {total)..
{18} Alachlor ..........

W FC W M K 0N D NN BN N0 MWL ME B2 N

(20) Aldicarb

{21) Aldicarb sulioxide

{22) Aldicarb sulfons ...

{23) Atrazine

(24) Carbofuran v

(25) Chiordane

{26) Dibromochioropropana

27) 2.4-D

{28} Ethylene dibromida

(29} Heptachlor .......

(30) Heptachlor epoxids ........ e

(31) Lindane

{33) PCBs........

{34) Pentachlorophanol..

{35) Toxaphene

(E) 24.5-TP i

(37) Benzolalpyrere ...

(38) Dalapone
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(39) Dichioromethane,,,l

(40) Di(2-ethythexyl)adipate..........

(41) Di{2-ethythexyliphthalate

(42) Dinoseb..........

{43) Diguat........

{44) Endothall

{45) Endrin.

A

(46) Glyphosate.....coooeees

{47) Hexachlorobenzene. ......

(48) Hexachlorocyclopentadiana ...

(48) Oxamyt (Vydata)

(50) Picloram

{51) Simazine

{52) 1,2 4-Trichlorobenzeanae

(53} 1,1,2-Trichloroethans ..

(54) 2,3,7.8-TCDD (Dioxin}

b e e e a3 4

' Packed Tower Aeration
? Granular Activaled Carbon
*Quidation {Chiorination or Ozenation)

{b) The Administrator, pursuant to
section 1415(a)(1)(A) of the Act, hereby

identifies the following as the bes!
technology, treatment techniques, or

other means available for achisving
compliance with the maximum
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contaminant levels for the inorgarnic
chemicals listed in § 141.62:

BAT For Inorcanic Compounns LiSTED
N8 141.62(B)

Chamicat name BAT(s)
ANBETIONY oo vinamsumiag,. 2.7
Asbestos, . 238
Barium .. 5629
Beryllium.. 1.256.7
Cadmium _., 2567
Chromium . 25617
Cyarnide._. 57.10
Marcary.. . 2383
MGkl nsnansng e BET

BAT ron InorgaNic COMPOUNDS LISTED
IN ® 141.62{B1—Continued

Chemical name [ 2aTisd
T | AP S R 578
Mitrate a7

Selanium
Thaltium., .|

'BAT Ol'ﬂ_l[ it influert Hg concentrations - Wea'
TSAT for Shromium 1 only.
TBAT fof Sstenium IV onty,

Key to BATS i Tables
|
1= Activited Alumina

2=Coagulation/Filtration {not BAT for
systems 2500 service connections)

3= Direct and Distomite Filtration

4a=Cranular Activated Carbun

S=2lan Exchange

&=Lime Softening (not BAT for sysiems
<508 service connagtions)

7=Heverse Osmosis

B=Carrosion Conirol

2= Electrodialysis

W= Chlarine

11 =Ultraviolet

- " * L ¥
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