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Introduction

The purpose of this guidance manual is to provide assistance to EPA, States, and community water
systems (CWSs) during the implementation of the Radionuclides Rule. This rule was published in the
Federal Register on December 7, 2000 (65 FR 76708). This document does not substitute for EPA’s
regulation nor is this document regulation itself. Thus, it cannot impose legally-binding requirements on
EPA, States, or the regulated community, and may not apply to a particular situation based upon the
circumstances.

andétakeholders,

This manual was developed through a workgroup process involving Reglons States
and contains the following sections: L

Section I summarizes the Radionuclides Rule and presents tlmelmes of 1mpomt
Section II addresses violation determination and associated reporting requitements;’
table to assist States in their compliance activities. Section [l covers StatePrimacy
Requirements, including a timeframe for application review:and -approval. This sectiona contams
guidance and references to help States adopt new special primacy requirements included in-this rule.

Section IV contains a series of “stand alone” guidance materlals tlnt __help States and PWSs comply
with the new requirements. S

f this rule.
a violatiOn

The Appendices of this document provide information that will be useful Meand EPA Regions
throughout the primacy revision application process. Appendm A contains-#-violation table arranged for
data management and enforcement purposes. Appendix B ¢o atains.the sampie Extension Agreement
between EPA and the States that will allow States and EPA to-dotimient'how they will share rule
implementation responsibilities if the State does not submit a primacy application by the deadline.
Appendix C contains the primacy revision crosswalks for the rule. Appendix D contains the State
reporting guidance. Appendix E is EPA’s Statement of Principles on the effect of State audit
immunity/privilege laws on enforcement authority for federal programs. Appendix F contains training
presentation materials for each rule. ‘Appendix:G is a copy of the final Radionuclides Rule and Appendix
Hincludes a copy of the beta and, photon emitter conversion tables.

EPA and State &ctslon makers mﬂm discretion to adopt approaches on a case-by-case basis that
differ from thls*guldmpvhere appropriate. Any decisions regarding a particular facility will be made
based on the applicable statutes and rcguhmons Therefore, interested parties are free to raise questions
and objections about the: appropriateness of the application of this guidance to a particular situation, and
EPA will consider whether or not the recommendations or interpretations in the guidance are appropriate
in that situation. EPA may change this guidance in the future.
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Section 1.

Rule Requirements




This page has been intent

December 8, 2000 I-2 Radionuclides Guidance




I-A. Rule Executive Summary - Radionuclides Rule

Purpose

The purpose of this summary is to acquaint State decision-makers and other public health officials with
the final rule for (non-radon) radionuclides in drinking water. The Radionuclides Rule was published in
the Federal Register on December 7, 2000 (65 FR 76708). The rule is applicable to CWSs and includes
requirements for uranium, which was not previously regulated, and revisions to the monitoring
requirements for combined radium-226 and radium-228, gross alpha particle radioactivity, and beta
particle and photon radioactivity. The rule retains the existing MCLs for combined radium-226 and
radium-228, gross alpha particle radioactivity, and beta particle and photon mﬂmuvny Exposure to
radionuclides from drinking water results in the increased risk of cancer Thém'ammn_standard will
protect drinking water customers from uranium levels that may cause toxic eﬁectsm & kidney and will
reduce cancer risk. - :

Background

Regulations for radionuclides in drinking water were first promul in 1976 as interim regulations
under the authority of the Safe Drinking Water Act (SDWA) of 1974._ Standax_ls were set for three groups
of radionuclides: beta and photon emitters, radium (radium-226 and radium=228), and gross alpha
radiation. These standards became effective in 1977. The 1986 SDWA Amendments added radon and
uranium to the list of regulated radionuclides and required EPA to promulgate a revised radionuclide rule
by June 1989. When EPA did not meet this deadline an Oregon. piamtxff brought suit to require EPA to
issue regulations. EPA entered into a series of consent agreemeants which set a schedule for the issuing
the non- radon radionuclide regulations by November 21, 2000. e

In 1991, EPA proposed new regulations for uranium and radon and revisions to the existing radionuclides

regulations. This proposal was not promulgated as a final rule. The revised consent decree (mentioned
above) required an action with:respect to the final (non-radon) regulation by November 21, 2000. To
meet this deadline, EPA published-a Notice of Data Availability NODA) in April 2000, which informed
the public and the regulated community of new information concerning radionuclides in drinking water.
The revised (non-radon) Radxonuchdes Rule published on December 7, 2000 satisfies the requirements
of the consent'dec :

Benefits of the Rai

onuclides Rale

This rule promulgates new monitoring provisions that will ensure that all customers of community water
systeéms will receive waterthat meets the Maximum Contaminant Levels for radionuclides in drinking
water. Under the 1976 rule, water systems with multiple entry points to the distribution system were not
required to test at every entry point, but rather to test at a "representative point to the distribution
system.” While the 1976 requirement did ensure that the "average customer"” was protected, it did not
ensure that all customers were protected. Under the new rule, all entry points will be tested and all CWS
customers will be ensured of receiving water that meets the MCLs for radionuclides in drinking water. In
addition, this requirement is more consistent with the monitoring requirements for other comparable
drinking water contaminants.

The new standard for uranium in drinking water will result in reduced uranium exposures for 620,000
persons. The uranium standard will protect drinking water customers from uranium levels that may cause
toxie effects to the kidney and will reduce cancer risk. The kidney toxicity benefits for the uranium
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standard can not be quantified because limitations in existing health effects models at levels near the
MCL. In addition to these non-quantified kidney toxicity benefits, 0.8 cancer cases per year are expected
to be avoided, with estimated monetized cancer health effects benefits of $ 3 million annually. Water
mitigation for uranium also removes other contaminants, which has associated benefits.

In addition, the new rule promulgates separate monitoring requirements for radium-228, which is
expected to reduce exposure to 420,000 persons and result in the avoidance of 0.4 cancer cases per year,
with estimated monetized health effects benefits of $2 million annually. Water mitigation for radium also
tends to reduce iron and manganese levels and hardness, which also has significant associated benefits.

Applicability and Compliance Dates

regulations do not apply to noncommunity water systems.

The effective date of the Rule is December 7, 2003 (40 CFR. §I41 66(!‘)) Systems m
accordance with a State specified plan, between the effectives December 31, 20
use grandfathered data (40 CFR §141.26(a)(1)).

Maximum Contaminant Levels (MCLs) and thlmum" '

inant Level Goals
(MCLGs) ‘

The revised Radionuclides Rule promulgates a{ ._';" CL for
combined radium-226/228, gross alpha particle, and betap
finalizes MCLGs which are shown in Table 1-1 (40 CFR §141. 55___ c

5 retams the existing MCLs for
iphoton radioactivity. The Rule also

Table I-1: Mcug_,«.in'd MGG for Regulated Radionuclides

" MCL MCLG
: 4mrem/yr Zero
Gross Alpha Partlde (pCl/L) 15 pCi/L Zero
Combinedsadiis “226/223 ciL) 5 pCi/L. Zero
Uranium (pCi/L) P 30 ug/L Zero

',T
«

Reqmrements of the Rule

Record Keq:ing and Reportmg

The standard record keeping and reporting requirements for pubic water system (PWS)} monitoring
programs apply to the Radionuclides Rule (see 40 CFR §§141.31 and 141.33 for PWS requirements and
§142.14 for State requirements) and are discussed in detail in Sections 1.C.2 and 1.C.3 of this document.
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Monitoring

The standardized monitoring framework for radionuclides is complex, in part, because of the inter-
relationship of the analytes; i.e., the alpha emitters, radium-226, and uranium contribute to gross alpha
activity. A detailed discussion on the monitoring requirements is included in Sections 1.C.4 and 1.C.5 of
this document.

Grandfathered Data and Monitoring Waivers

Systems may not use grandfathered data to satisfy the monitoring requirements for beta .and photon
emitters (40 CFR §141.26(b)). However, States may allow data collected berwe_fen June 2000 and
December 8, 2003 to be used to comply with the initial monitoring requlrements'for*gross alpha, radium-
226/228, and uranium (40 CFR §141.26(a)(2)(ii)). A detailed dlscussmn about:grandfathering of data can
be found in the Section 1.C.6 of this document. = ‘

States cannot issue monitoring waivers under the Radionuclide Rule. HdWéver Stat
two quarters of initial monitoring for gross alpha, uranium, radium-226; and radium-228:f
results from the previous two quarters are below the detectio 0 CFR §141 26(a)(2 ii)). See
Section I.C.7 of this document for more detail on waiving of monitdrinig-requirments.

Requirements for New Systems/Sources

New systems and systems that begin usmg a new source of snpply must conduct initial monitoring for
gross alpha, radium-226/228, and uranium the quarter after initiating use of the new supply (40 CFR
§141.26(a)(1)(ii)). A detailed discussion along with an annotated example is included in Section I.C.8 of
this document.

Laboratory Methods

Many testing procedures for regu lated radlonuchdes were approved in 1976 and many additions or
changes to analytical methods were included in.the proposed 1991 Radionuclides Rule. EPA approved 66
radiochemical methods in ﬂleMarch 5, 1997 radionuclides methods rule (62 FR 10168, 40 CFR
§141.25). Currently,:89 radiochemical methods are approved for compliance monitoring of radionuclides
in drinking water. These methods andvanous quality control requirements are detailed in the Section
1.C.9 of this documem. :

Treatment Technolo

EPA_ has evaluated severat@édmologies for removing radionuclides from drinking water. Details on
EPA’s review of the 1999:draft of “Technologies and Costs,” the EPA 1998 radium compliance cost
study, the 1998 Federal Register notice of “Small Systems Compliance Technology Lists”, and the
November, 2000 Radionuclides Economic Analysis which provides national costs are included in Section
[.C.10 of this document. Table I-2 provides a summary of the Best Available Technology (BAT) for
complying with the MCLs for combined radium 226/228, gross alpha, beta particle and photon
radioactivity, and uramium.

'Regulatory detection limits are defined in 40 CFR §141.25(c).
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Table I-2: Best Available Technologies for Complying with the MCLs for

Radionuclides
Contaminant BAT
Combined radium-226/228 Ion Exchange, Lime Softening, Reverse Osmosis
Gross alpha (excluding radon and uranium) Reverse Osmosis
Beta particle and photon radioactivity Ion Exchange and Reverse Osmosi
Uranium Ion Exchange, Lime So Reverse Osmosis,
Enhanced Cmgulatlo

* Assumes that the system already has coagulation/filtration in place.

costs of different technologies. Reverse osmosis was the mog
exchange was one of the least expensive.

Variance and Exemptions

Small System Variances - Small system variances arenbt \mhble for any:contaminant regulated under

the Radionuclide Rule because EPA has 1denttﬁsﬂ, i system-compliance technologies. See
Section 1.C.10 for a summary of small system%ﬁmphan ) es dfcluding a table that summarizes
the compliance technologies by system sueﬂtegory i

General Variances - All systems arefnehg,lble for general vanances from the MCLs for gross alpha,
combined radium-226/228, uranium;iand beta paiticle and photon emitters. However, a system must meet
the requlrements in §1415(a) of SDWA to qualilly for a geaeral variance.

Exemptions
since EPA el

particle an P

on period has expired. The Agency has promulgated anew
may. issue an exemption to a PWS for the uranium MCL if the
A §1416.
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I-B. Key Dates of the Rule

The effective date for the revised Radionuclides Rule is December 7, 2003. The current Rule remains in
effect until this date. Under the revised Rule, all CWSs are required to complete the initial monitoring
requirements by December 31, 2007 (40 CFR §141.26). A system that collects samples for gross alpha,
radium-226/228, and uranium contaminants between June 2000 and December 8, 2003 may be able to
grandfather this data and therefore may not have to conduct initial monitoring (40 CFR §141.26(a)(2)(ii).

Systems must monitor, in accordance with a State specified plan, between December 7, 2003 and

December 31, 2007. This will synchronize radionuclides monitoring with the,standardmd monitoring
framework (specifically Phase 1I/V organic and inorganic monitoring), and ta:
laboratory capacity problems. Systems will be able to collect radionuclide
the inorganic, synthetic organic, and volatile organic contaminant samples v
December 31, 2007.

A timetable of key dates, and a time line illustrating the radlo;twclldes momtormg re;
the standardized monitoring framework are presented in Table1-3 and F 1gure I-1, respectzvely

Table I-3: Public Water System Timetable for the Ra

Date Radionuclides Requ
July 9, 1976 Radionuclides Drinking: Water*ngulatlon Fxnnl Rule
July 18, 1991 Revised Radlq_:'x_uchdes Proposed'?Rui'e'z;
April 2000 Revised Radionuclides Notice of Data Availability (NODA)
June 2000 Data collected between June 2000 and December 8, 2003 may be eligible

for use’as grandfathered data to satisfy the initial monitoring requirements
.forgmss alpha, radium-226/228 and uranium. (Note: The use of
T fathered datais at the States discretion.)

December 7, 2000..

December 7, 2002v . Staté"pm‘n'acy révision application package due
December 7, 200’3: -

‘Rule effective date

December 7, 2003 Syétgtﬁs must begin initial monitoring under a State specified monitoring
A ] plan unless the State permits the grandfathering of data collected between
! "| June 2000 and December 8, 2003.

-December 7, 2004 State primacy revision application package due for those States requesting

2 year extensions

December 31, 2007 All systems must complete initial monitoring
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I-C. Rule Summary - Radionuclides Rule

I-C.1 Background

Regulations for radionuclides in drinking water were first promulgated in 1976 as interim regulations
under the authority of the SDWA of 1974. The standards were set for three groups of radionuclides: beta
and photon emitters, radium (radium-226 and radium-228), and gross alpha radiation. These standards
became effective in 1977.

The 1986 SDWA Amendments identified 83 contaminants for EPA to regulate, includifg the regulated
radionuclides, which lacked an MCLG, and two additional radionuclides, uranitm and tadon. The
Amendments also declared the 1976 interim standards to be final National, rimary,D inking Water
Regulations NPDWR). The 1986 SDWA Amendments provided a-statutory
revised radionuclide rule by June 1989.

When EPA failed to meet this statutory deadline, an Oregon@]amtlff byought suit to reqsire 20 issue
the reguiations. EPA entered into a series of consent agreements. set!mg a schedule for lSﬂllngthe
regulations for non-radon radionuclides. :

In 1991, EPA proposed new regulations for uranium and radon, as wellas,.revisions to the existing
regulations. The proposal included the following features: (1) an MCLG-of: r all ionizing radiation;
(2) revised MCLs for beta particle and photon radloactlwty, radxum- 226 ra 228, and gross alpha
emitters; (3) proposed MCLs for uranium and radon: and (4) ¢ wvxsxons to the categones of systems
required to monitor, the monitoring frequencies, and the appropriate screening levels. EPA received
comments on the new data and regulatory options presented in thei99 ‘proposal. However, the proposal
was never promulgated as a final rule, in large part. because of coatroversy surrounding the proposed
MCL for radon.

In accordance with the consent decree, EPA agreed to publish a final action with respect to the proposed
regulation for uranium by November 21, 2000. EPA also agreed to either take final action by the same
date with respect to radium;:beta/photon emitters, and alpha emitters or publish a notice stating its
reasons for not takmg final-action:on-the proposal. The 1996 Amendments also directed the Agency to
withdraw the proposed MCL for ré hich was done on August 6, 1997 (62 FR 42221) and provided
a framework for_*&*:""‘“"' o rspecific re

IC2  RecordKeeping

The standard record keeping;;eqtlire;nents for PWS monitoring programs apply to the Radionuclides
Rul¢ (40 CFR §141.33 for:CWS requirements and 40 CFR §142.14 for State requirements).

CWSs must keep:

. records of analyses for at least 10 years. Data may be kept as laboratory reports, or can be
transferred to tabular summaries including the date, place, and time of sampling; the name of the
person who collected the sample; identification of the sample as a routine distribution system
sample, check sample, raw or process water sample, or other special purpose sample; date of
analysis; laboratory and person responsible for performing analysis; the analytical
technology/method used; and the results of the analysis.

*  records of action taken by the system to correct violations of NPDWRs for at least 3 years after
) the last action taken with respect to the particular violation involved.
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. records concerning a variance or exemption granted to the system for at least 5 years following
the expiration of such variance or exemption.

Other required records include State determinations of a system's vulnerability to contamination from
photon and beta emitters, records of current monitoring requirements, and records of the most recent
monitoring frequency decision pertaining to each contaminant.

States exercising primary enforcement responsibility must keep all records of current monitoring
requirements and the most recent monitoring frequency decisions pertaining to each contipiinant,
including the monitoring results and other data supporting the decision, and the. States?ﬁndmgs based on
the supporting data and any additional bases for such decision. These recordsn ¢ kept in perpetuity
or until a more recent monitoring frequency decision has been issued.

I-C.3

Reporting

A water supplier must report analytical results, as stlpulated‘by th
month following the month in which the results are received, or within? =
of the requ1red monitoring period, whlchever of these wﬁumest The wate

The laboratory or system must report theanaly‘ncal result, mcludm the standard deviation, to the State.
However, the State should only reponﬁMCL v1olaaons to the EPA based on the analytical result. The
analytical result is the value that the. hboratory reports, not mcludmg (i.e. not adding or subtracting) the

tain circumstances. After providing notice to consumers, the

agency-a copy of each type of public notice (e.g., newspaper, radio,
o _ E:énfymg that the system has met all of the public notification

requlremenﬁ “The sy tsend this information to the State within 10 days of completion of each

pubhc neﬁce

Therevnsed Public Nonficmon (PN) Rule (40 CFR Part 141, Subpart Q) divides the public notice
requirements into 3 tiers based on the seriousness of the violation or situation. “Tier 1” applies to
violations and situationsvith significant potential to have serious adverse effects on human health as a
nsult of short-term exposure. Notice is required within 24 hours of a Tier 1 violation. “Tier 2” applies
to other;olanons and situations with potential to have serious adverse effects on human health. Notice
is required awithin 30 days of a Tier 2 violation. Primacy agencies may grant extensions of up to 3
monthsfrom the time of the Tier 2 vioiation under certain conditions. “Tier 3” applies to all other
violations and situations requiring a public notice not included in Tier 1 and Tier 2. Notices for Tier 3
violations can be combined into one annual notice, including the Consumer Confidence Report (CCR), if
timing and delivery requirements can be met.
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The Radionuclides Rule requires CWSs to provide a Tier 2 public notice for regulated radionuclides for
MCL violations and to provide a Tier 3 public notice for violations of the monitoring and testing
procedure requirements. (40 CFR Part 141, Subpart Q, Appendix A). For Direct Implementation
programs, the revised PN Rule went into effect October 31, 2000. Primacy States may set a new
compliance date that shall be no later than May 6, 2002.

All CWSs must deliver a CCR to their customers by July 1 of each year (40 CFR §141.152.(a)). Systems
must include, among other things, water quality data, monitoring results and an explanation of their
significance, and health effects language and “likely source” information for MCL and treatment
technique violations. The Radionuclides Rule updates the specific health effects language And likely
source information for uranium. (40 CFR Part 141, Subpart Q, Appendix B). The heauh'effects language
for radionuclides is shown in Table I-4.

Table I-4: Standard Health Effects Language forCC‘R and..." _ mhﬁcatxon

Contaminant Standard Health Effects Language fonGCR and Pu

Beta/photon emitters Certain minerals are radioactive and: ay ~emit forms of radlatlon known
as photons and beta radiation. Some ‘who drink water containing
beta and photon emitters in excess of ﬂIe"MCL ver many years may have
an increased risk of getting cancer. -

i

Alpha Emitters Certain minerals are radloactwe and may emit; _form of radiation known
as alpha radiation. Some peop who drink water containing alpha emitters
in excess of the. MCL over many i my have an increased risk of

getting cancer.
Combined Radium- Some people who drifik water contaiﬁing radium 226 or 228 in excess of
226/228 the MCL over many years may have an increased risk of getting cancer.
Uranium Somé%;iéople who drink water containing uranium in excess of the MCL

overmany years may have an increased risk of getting cancer and kidney

Gross Alpha, Radium-226, Radium-228, and Uranium

This section presents th mt_lal, reduced, and increased monitoring requirements for gross alpha, radium-
226, radium-228, and uransim. The use of grandfathered data to satisfy the initial monitoring
reqmrements is described im the Section I-C.6.

Also included in this sectibn are tables which summarize the monitoring framework for radionuclides,
figures which schematically illustrate initial and reduced monitoring scenarios, and examples that help
explain the initial.and reduced monitoring requirements. While the figures and the examples help to
illustrate many of the potential scenarios, States may encounter many additional situations because of the
unique characteristics of individual systems. The figures are only a guide to help determine monitoring
frequencies for some systems.

I-C4.a. Radium-224

Recent studies have shown that there is a positive correlation (1:1) between radium-228 and radium-224.
Since systems with high radium-224 levels will likely also have high radium-228 levels, EPA expects
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that the enforcement of a combined radium-226/228 MCL will mitigate the effects of high radium-224
levels. Although monitoring for radium-224 is not a requirement in this rule, a State, at its own
discretion, may require water systems to analyze for radium-224.

I-C:4.b  Initial Monitoring for Gross Alpha, Radium-226/228, and Uranium

Systems are required to conduct initial monitoring by December 31, 2007 for gross alpha, radium-226,
radium-228, and uranium (40 CFR §141.26). Systems can substitute the gross alpha particle activity
measurement for the required radium-226 measurement if the gross alpha particle activity does not
exceed 5 pCi/L. Systems can also substitute the gross alpha particle activity measuremea‘tfor the
required uranium measurement if the gross alpha particle activity does not exg¢eed 15 p‘Cf/L Ideally, a
system would establish initial compliance by collecting 4 consecutive quartedysamples at each entry
point to the distribution system (EPTDS) during the initial roundof monitaring,® The annual average of
the quarterly results would determine whether a system is eligible-for reducedmomtéiﬁg (See Section I-
C.4.c below). Figure I-2 and the results from the initial sampling can be usgd to

monitoring frequency. .

I-C.4.c Reduced Monitoring for Gross Alpha, Combineq 226/228, and Urani

ced monitoring frequency:

ium and combined radium-226/228
h: fould reduce monitoring to one
,\"I average for gross alpha,

sample every six years. (40 CFR §141.26(a)(3)(11)). Ifa systerﬁ;
uranium and combmed radium-226/22 's;ab0ve Y% the'MCL b '

Systems on a reduced monitoring sohedule
must immediately revert back to: quarterly
samplmo 1f a_sample resultuexoeeds the MCL. .

ILLUSTRATION I-1.
Gross Alpha=7 pCi/Li (initial momtormg result)
Gross Alpha = 8 pCi/L (reduced monitoring result)

A system collects 4 quarterly samples for.gross alpha
during the initial monitoring period. Theannual -
average is 7pCi/L (above the detection limit but less
than 4 the MCL). The system- may reduce: samplmg to-

Orts

the reduction.. The Sﬁteclaalso specify a
different schedule as part; ofsa formal

enforcément action, varlance, ofexemption. I sample every 6 years for gross alpha (1. sample
between 2008 - 2013). The system collects its 6 year
I-C.4.d Increased Monitoring for Gross sample and the results show an increase in'the gross
Alpha, Radim-226/228, and alpha concentration to'8 pCi/L. ‘The system is reqiiired
Uranium to increase the monitoring frequency to once every 3

L ey years (1 sample between 2014 - 2016) because the -
Syswmson a-té&ﬁced monitoring schedule (i.e., | result was above % the MCL but at or beiow the MCL.
collecting one sample every 3, 6, or 9 years)

may remain on that reduced schedule as long as

*States may waive the final two quarters of initial monitoring if the results of the first two quarters are
below the detection limit. The system is then required, under the reduced monitoring requirements, to sample once
every nine years. (40 CFR §141.26(a)(2)(iii)).
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the most recent sample results support that monitoring schedule. An increase in a contaminant
concentration may increase the monitoring frequency for that contaminant. See Illustration 1-1.

Any system that has an entry point monitoring result above the MCL while on reduced monitoring, must

increase the frequency of monitoring at each entry

point to quarterly sampling. Quarterly sampling must

continue until 4 consecutive quarterly samples are below the MCL (40 CFR §141.26(a)(3)(v)}).

I-C4.e

Use of Gross Alpha Measurements for Radium-226 and Uranium

The standard monitoring framework for radionuclides is complex, in part, because of the ;nter—

relationship of the analytes (i.e., the alpha
emitters, radium-226, and uranium contribute to
gross alpha activity). Due to this retationship,
gross alpha particle activity analytical results can
be used to determine the reduced monitoring
frequency for gross alpha, radium-226, and
uranium. Systems that only submit gross alpha
particle activity analytical results and do not
sample for radium-226 may be required, under the
reduced monitoring requirements, to sample once

every three or six years rather than once every nine

years. This is due to the fact that the detection
limit for gross alpha will not allow you to confirm
that radium-226 is below the respective detection
limits as measured individually. See

Iilustration I-2.

Systems that do not have previous radionuclide
sampling data should sample for grossanha
radium-226, and radium-228. Data collected
during the first quarter may serve as a baseline .
indicator of what will need to beicollected in the
following quarters. These systems will then
coliect subsequent quarterly samples.concurrently
with all other quarterly sampling eventsito
determine comphanoethh the MCLs. See

Illustration 133~

-226 (40 CFR §141.26(a)(7)).
6 than the regulatory: -

226 (1pCi/L) the system

Ve 1o the reduced

s ILLUSTRATION-E3 .
Sygtémk With No Previous Sampling Results

ystem without any previous sampling results
“collects gross alpha, radium-226, and radium-228
samples during the first quarter of the initia}
monitoring period. All samples are less than the
regulatory detection limit. The system will }ikely be
able to use ' the gross alpha detection limit to
determine the value‘of radium-226 and uraniam and .
avoid the cost of collecting quarterly samples for these
radionuclides. Thus the system would continue to
collect 3 additional- quarterly samples:for gross alpha -
and radium-228. The State may aliow the system to
reduce the monitoring frequency for radium-226 and
radium-228 to one sample every 6 years and one
sample every 9 years for uraniwm and gross alpha.

*For additional illustrations and examples please see Appendix D: SDWIS-FED DTF Reporting

Requlremems Guidance.
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Systems with gross alpha activity greater than 15
pCi/L are required to monitor for uranium. (40
CFR 141.26(a)(5). Uranium analysis will serve a
dual purpose for systems with high levels of gross
alpha activity. First, systems can subtract the
uranium activity from gross aipha to determine
compliance with the gross alpha MCL; and
second, the results can be used to determine the
future monitoring frequency for uranium. See
Illustration I-4.

from the. gross a}pha measurementvto determme actual
_comphance w1th the gross. alpha MCL,. The system-

. ILLUSTRATIONI-4 i
Systems with Gross Alpha Actnvnty >15 pCl/L

December 8, 2000
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Table I-5: Monitoring Frequencies for Gross Alpha, Uranium, and Radium-226/228

Initial ‘  Reduced
40 CFR 141 26(3)(2) 40 CFR 14].26(a)(3)
GROSS ALPHA AND URANIUM :
Four consecutive quarters of monitoring at each entry Nine years if the average of the initial
point.* monitoring for each contaminant is below
the detection limit listed in-40 CFR
141.25(c) ’

Six years ifaheaverabe of the initial

One
sample mnmtormo mmltsiot’each contaminant is
P at’or above the ; »limit but at or
every: _

' Tmom‘!ormg results for eachcontami
above ./ the MCL but at or below the

Py

Systems may composite up to four consecutive
quarterly samples from a single entry point if analysis
is done within a year of the first sample.

-COMBINED RADMIM-

Four consecutive quarters of monitoring at each entry rs if the average of the initial
point. ' monitoring for combined radium-226/228
is below the detection limit listed in 40
CFR 141.25(c).

s Six years if the average of the combined
~i0me . o .
sample initial monitoring results for combined

radium-226/228 is at or above the

EVETY: | detection limit but at or below % the MCL.
Three years if the average of the initial
monitoring results for combined radium-
226/228 is above ' the MCL but at or
below the MCL.
Systems may composite up @'four-coﬁsecutive If the results from the composited sample is less than
quarterly samples from a single entry point if analysis | |'2 the MCL reduce in accordance with the above
is.done within a year of thefirst sample. Jschedule.

* Systems may substitute the gross alpha results that are less than or equal to 15 pCi/L for uranium to determine
compliancc and the reduced monitoring frequency. Systems with a gross alpha result greater than 15 pCi/L. must
collect uranium: sample(s) to determine compliance and reduced monitoring. 40 CFR 141.26(a)(5).
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I-C.5 Monitoring for Beta Particle and Photon Radioactivity

This section presents the initial, reduced, and increased monitoring requirements for the beta particle and
photon radioactivity. Figure I-3 is a flowchart summarizing the beta particle and photon radioactivity
monitoring requirements.

Under the existing rule, States had to evaluate a system’s vulnerability to beta emitting sources. States

should use these existing vulnerability assessments to notify systems of their status and of the monitoring
requirements, if they have not provided that notification previously. The EPA is also encouragmg States
to re-evaluate a system’s vulnerability to beta particle and photon radioactivity sources ¥ i
a system’s source water assessment and provide immediate notification to thoge systenfé
deemed vulnerable.

I-C.5.a Routine Monitoring for Beta Particle and Photon M}s;ictivig’ '

Under the Final Radionuclides Rule, systems must momtor for beta pamcie and ph
under the following circumstances:

. If the system is designated by the State as vulnerable'.;"

. If the systems is designated by the State as utilizin‘é'ﬁfaters by effluents from

nuclear facilities; or,

. The State, at its own discretion, requires:the systeto-callect samp!es (40 CFR § 141.26(b)).

strontium-90 at each entry point to the disfnbution syéfem 40 CRR§141 .26(b)(1)). Sampling must begin
one quarter after being notified by the&ate (See Flgure I- 3)

Systems designated by the State as uf
also collect quarterly samples for. Seta emitten _Jdee- 131, and annual samples for tritium and
strontium-90.at:gach entry;point toithe wgion system (40 CFR § 141.26(b)(2)). More frequent

monitoring igTéguired if iodine+13%ds found in finished water (40 CFR § 141.26(b)(2)(ii)). Sampling
must begin one:quaner ingnot

I-C.5.b Reducd: g for Bely 3§Par;icle and Photon Radioactivity

A State may allow a system:to l'ednce the frequency of monitoring to once every three years if:
In a vulnerable system, the gross beta particle activity minus the naturally occurring potassium-

40 beta particle a.ctwny has a running annual average (computed quarterly) less than or equal to
50 pCi/L (40 CFR § 141.26(b)1)(1)).

n a system designated by the State as utilizing waters contaminated by effluents from nuclear
facilities, the gross beta particle activity minus the naturally occurring potassium-40 beta particle
activity has a running annual average (computed quarterly) less than or equal to the 15pCi/L (40
CFR § 141.26(b)(2)(iv)).
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I-C.5.c Increased Monitoring for Beta Particle and Photon Radioactivity

A system that exceeds the gross beta particle activity minus the naturally occuring potassium-40 beta
particle screening level (50 pCi/L for vulnerable systems or 15 pCi/L for systems utilizing waters
contaminated by effluents from nuclear facilities), must further analyze the sample for the major
radioactive constituents* (40 CFR § 141.26(b)}5)). The system must determine compliance with the
MCLs for beta particle and photon radioactivity by using the calculation described in 40 CFR §
141.66(d)(2).

If the results show an MCL violation for any of the constituents, the system must conduct: ﬁ"!onthly
monitoring at any sampling point that exceeds the MCL. A system can resumequartetly monitoring if
the rolling average of three months of samples is at or below the MCL (40 CFR'§ 441 26(b)(6)).

I-C.5.d  Use of Environmental Surveillance Data for Beta Eam’ble and I{_ 10107

Measurements ' '
States that allow systems to use environmental survetllance daia colleqted by a nuclea @ihﬁiieu of
the water system’s required beta particle and photon radioactivi i ‘
determine if it is applicable to the water system. If the surveillance:dati-indicates that there has been a
release, systems must initiate collection of quarterly sampling for be icle and photon radioactivity
(40 CFR §§ 141.26(b)(1)(i1) and 141.26(b)(2)(v)). ’ -

Table I-6: Monitoring Frequencies for-Beta Pﬁrﬁcle and Photon Radioactivity

- Initial

HOTON RADIOACTIVITY

ne sample every three years if the gross beta particle
stivity minus the naturally occurring potassium-40

ta particle activity has a running annual average less
than or equal to the screening level (50 pCi/L) (40
ICFR § 141.26(b)(1)(i)).

sample in accordmcewnh the comphi
(40 CFR § 141.26(b)}1).-. - ..

CWSs utilizing watersoonimnmated by effluents from | [One sample every three years if the gross beta particle

nuclear facilities (as designated by the State): ctivity minus the naturally occurring potassium-40
Quarterly samples for beta emitters and iodine-131 and | |beta particle activity has a running annual average less
annua! samples for tritium and strontium-90 at each than or equal to the screening level (15 pCi/L) (40

entry point, within one quarter of being notified by the ||CFR § 141.26(b)(2)(iv)).
State. Already designated systems must continue to
sample in accordance with the compliance schedule
(40 CFR § 141.26(b)2)).

*A State may require a system to speciate the sample for the most likely emitiers associated with the nearby
source.
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I-C.6 Grandfathered Data

Th ised i lides Rule bal i T
e revised Radionuclides Rule balances ILLUSTRATION I8

the need to ensure that the concentrations b .
of the regulated radionuclides are at or Use of Grandfathered Data to Satisfy the Initial
Momtormg Req un'ements

below the MCL at every entry point, with

the recog!?mo.n that some .systet_ns ha\fe A system with 1 EPTDS has collected gross alpha samples
been monitoring for certain radionuclides for the two previous compliance periods under the existing .
for almost 25 years. The rule also provides Radionuclides Rule (1992:1996, 1996-2000)
States the flexibility to decide, based on its tells the system that if they collect EPTDS
own circumstances, whether to use gross alpha, radinm-226, radium$228, a
grandfathered data. A State must provide, June 2000 and Decgmber 7, 204
as part of its Primacy Application, a 2
description of the procedures and criteria
that it will use to determine the
acceptability of grandfathered data. (40
CFR §142.16(1)(1)).

Systems are prohibited from using
grandfathered data to satisfy the monitoring
requirements for beta particle and photon
radioactivity. This prohibition was
established in the 1976 Radionuclides Rule
and the revised Radionuclides Rules does : N 3 .

not deviate from this standard (40 CFR : r%:dearssfor combined radium-226/228
§141.26(b)). L sinee theambigdicesult (2piC/L + 3piC/L) s

‘ alpha since the resuit
el but less than %

States may allow systems to use
grandfathered data to comply with the
initial monitoring requirements for{ gross
alpha, radium-226/228, and uramium under
some circumstances, mcludmg he..
following. (See:lllustratlon 1-5):

I samgiq. very nine years for urapium smce the
£"was less than the reguiatory detection limit

. Systems w:dlone entry point to the distribution system (EPTDS) that collect monitoring data
between, Junem;and December.7, 2003;

. Systems with muhple EPTDS that have collected samples for each entry point between June
2000 and December 7, 2903 or,

My

*  Systems with data ,collected from a representative point in the distribution system between June
2000 and December 7, 2003. The State must make a written finding that the data is representative
of each entry point based on the variability of historical contaminant monitoring results and other
factors listed in the special primacy section of the State Primacy Program application. (40 CFR

§141.26(a)(2)(ii)).
I-C.7  Monitoring Waivers
A State cannot allow a system to forego initial or reduced monitoring (40 CFR §141.26). In some

circumstances, a State may waive the final two quarters of initial monitoring for a sampling point if the
results of the samples from the two previous quarters are below the detection limit.
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I-C.8 Requirements for New Systems/Sources

New CWSs and systems that begin using a new source :
of supply must conduct initial monitoring for gross ILLUSTRATION I-6
alpha, radium-226/228, and uranium (systems only : New System Momgoﬂng
have to collect sample(s) for uranium if the gross o ' o
alpha is greater than 15 pCi/L). This monitoring must A water system that o commences operation in
begin within the first quarter after initiating use of the 2004 collects'its ﬁrst ' le for gross
new source (40 CFR §141.26(a)(1)(ii)). New systems u
or systems using a new source of supply may also
have to sample for beta particle and photon
radioactivity if required by the State. Figure I-2 is a
flowchart that summarizes the monitoring
requirements for new systems/sources.

States may require that new PWSs, systems that bring
on new water sources, or systems that have no prior
history of radionuclide monitoring, to develop an
occurrence profile (i.e. collect 1 sample of gross
alpha, radium-226, and radium-228) to determine if it
is necessary to monitor for uranium. States can also
use the profile to determine which radionuclides the
system must monitor for during the initial momto:mg ‘
period. All new systems must collect sampies i lnmor
Sectlon 1.C.4 of this document. (See I]lustra!lon I- 65)

I-C9. Laboratory Methods . .

This section provides a summary oﬁﬁe testmg pmcedures vﬂnch have been approved by EPA to provide
reliable compliance monitoring of: raﬂlonuchdes"" '_dnnhng water. Many testing procedures for
regulated raémnuchdes were appwved in 1976mdzadd!tlons or changes to analytical methods were

I-C9a Radain mods

On July 18,1991 (56 F R 33050)‘ x Agency proposed to approve fifty-six methods for the measurement
of radionuclides in drmku;gm (excluding radon). Of the fifty-six that were proposed, fifty-four were
actlnﬂy approved in the March 5, 1997 final methods rule (62 FR 10168). In response to the 1991
proposa] several commenters submitted other methods for EPA to consider. Of those methods submitted
yy:.commenters, EPA approved 12 radiochemical methods. In total, EPA approved 66 radiochemical
methods in the March:5, 1997 final methods rule. Currently, including the 1976 methods, 89
radiochemicail methods are approved for compliance monitoring of radionuclides in drinking water.
Tahle 1«7 hebw summarizes the approved methods listed in 40 CFR 141.25 (July 1, 1999).

*For additional illustrations and examples please see Appendix D: SDWIS-FED DTF Reporting
Requirements Guidance.
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8 “EML Procedures Manual,” 27th Edition, Volume 1, 1990. Available at Environmental Measurements
Laboratory, U.S. Department of Energy, 376 Hudson Street, New York, NY 10014-3621.

° “Determination of Ra-226 and Ra-228 (Ra-02),” January 1980; Revised June 1982. Available at
Radiological Sciences Institute Center for Laboratories and Research, New York State Department of
Health, Empire State Plaza, Albany, NY 12201.

10 “Determination of Radium-228 in Drinking Water,” August 1980, Available at State of New Jersey,
Department of Environmental Protection, Division of Environmental Quality, Bureau of Radiation and
Inorganic Analytical Services, 9 Ewing Street, Trenton, NJ 08625.

H Natural uranium and thorium-230 are approved as gross alpha-particle activity calibration standards for the
gross alpha co-precipitation and evaporation methods; americium-241 is approved for use, w1th the gross
alpha co-precipitation methods.

2 If uranium (U) is determined by mass-type methods (i.e., fluorometric or lasel?phosphomnen'y) a0.67
pCi/ug uranium conversion factor must be used. This conversion factor is ¢ and is based on the
1:1 activity ratio of U-234 to U-238 that is characteristic of nggml!y-occ in m in rock.

Table -8 outlines each method’s quality control requirements for sam "handlmg, )
times, and instrumentation as shown in laboratory certification: manua.l (EPA 815- B-97-60 ¢

Parameter Preservative ' % Instrumentation *
Gross Alpha Concentrated HCI or i A,BorG
HNO, to pH <2°
Gross Beta Concentrated HCl or ’ AorG
HNO, to pH <2°
Radium-226 Concentrated HCI or PorG 6 months AB,DorG
HNO,; to pH<2 L
Radium-228 Concentrated HC! or PorG | 6 months AorG
Uranium natm'al PorG 6 months AorF
Cesium-134 - PorG 6 months ACorG
Strontium-89 and Conoenmd HCl or PorG 6 months AorG
90 HNO, to pH <2
‘Radioactive None PorG 8 days A, CorG
Iedine-131
“Tritium .- - | None G 6 months E
,Gamma(Photan Concentrated HCI or PorG 6 months C
Emitters HNO,topH <2

It is recommended that the preservative be added to the sample at the time of collection. It is recommended
that samples be filtered if suspended or settleable solids are present at any level observable to the eye prior
to adding preservative. This should be done at the time of collection. If the sample has to be shipped to a
laboratory or storage area, however, acidification of the sample (in its original container) may be delayed
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for a period not to exceed 5 days. A minimum of 16 hours must elapse between acidification and start of
analysis.
2 P = Plastic, hard or soft; G = Glass, hard or soft.
Holding time is defined as the period from time of sampling to time of analysis. In all cases, samples
should be analyzed as soon after collection as possible. If a composite sample is prepared, a holding time
cannot exceed 12 months.
A = Low background proportional system; B = Alpha and beta scintillation system; C = Gamma
spectrometer [Ge(Hp) or Ge (Li)]; D = Scintillation ceil system; E = Liquid scintillation system; F =
Fluorometer; G = Low background alpha and beta counting system other than gas-flow proportional; O =
Other approved methods (e.g., laser phosphorimetry and alpha spectrometry for uranium). .
5 If HC! is used to acidify samples which are to be analyzed for gross alpha or gross beta a‘.ﬁvmes the acid
salts must be converted to nitrate salts before transfer of the samples to planchets £

1-C.9.b Updates Regarding Analytical Techniques

Register also approved suitable callbratlon standards for th
and gross beta-emitting particles. '

en used to screen for the
presence of radium-228 at the proposed MCL of 20 pCi/L for radlum‘% o ver, with the combined
radium-226 and 228 MCL at 5 pCi/L, the Agency canmotecommend fithe gross beta-particle
activity method for screening of radium-228. Ins ‘ ! ' maly31s foﬁﬂdlum-228 will be
necessary. -

As stated in the April 21, 2000, Radlonuchdes NODA: (6: FR $radium-224, a short-lived alpha
emitter, has recently been found in drmkmg water supplles The Agency strongly recommends that
States and utilities perform an alpha, guiysns within 48 to 72 hours after sample collection to capture the
contribution of the aipha particles frgm the deca «of the radium-224 isotope. Appendix IV of the NODA
presents several recommendamnsffb 1yi),e:3:resence of the short-lived, alpha-emitting radium-
224 1sotopem~dnnkmg water e

ICY.c sance Evaluation Program

37,464) EP'L '; wsed options for the externalization of the Performance
By (now-referred to as the Proficiency Testing or PT program). After
nt; éin‘theJune 12, 1997 final notice EPA (62 FR 32112):

On July 18, 1996-(
Evaluation (PE)
evaluating public comme

« .decided ona pmgr_ ‘where EPA would issue standards for the operation of the program,
o the National Insnwte of Standards and Technology (NIST) would develop standards for private
sector PE (PT) suppliers and would evaluate and accredit PE suppliers, and the private secior
would develop-and manufacture PE (PT) materials and conduct PE (PT) studies. In addition, as
_ part of the program, the PE (PT) providers would report the results of the studies to the study
7 participants and to those organizations that have responsibility for administering programs
. Supported by the studies.”

In the April 21, 2000, NODA, EPA stated that the externalization of the PT program could effect
laboratory capacity and the costs of analyses. The PT externalization may also impact the
implementation of the Radionuclides Rule by causing a short-term disruption in laboratory accreditation
and impacting the capacity and workloads of laboratories. EPA solicited comments on how to alleviate
these effects.
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To alleviate concerns about the costs of PT samples, States have the option of approving their own PT
sample providers that can be used instead of the independent third party provider who will be accredited
by NIST, EPA anticipates that radionuclide PT samples will be available in time to allow for laboratory
certification before compliance monitoring is required.

To alleviate concerns about potential laboratory capacity problems, EPA extended the initial monitoring
period from three to four years so that it would end on December 31, 2007. Also, EPA is allowing
systems to grandfather and composite data under certain circumstances. In addition, EPA is not requiring
NTNCWSs to monitor for radionuclides and is not requiring a 48 to 72 hour turn around time for gross

o N

alpha particle activity.

I-C.9.d The Detection Limits as the Required Measures of Sensitivity

In 1976, the National Primary Drinking Water Regulations deﬁned the detect o4 L) as “the

concentration which can be counted with a precision of plus orminus 100 percen

radioanalytical methods. Acceptance limits based on the PQL ge derived from performance
evaluation studies were also proposed in the 1991 rule. Somé;c found the use of acceptance
limits confusing and the relationship to the actual method pcrfonnanm t.clear. EPA has decided
not to use the proposed acceptance limits, PQL, or MDL but will instead: _amtam,the DLs from the 1976
rule. Tabie I-9 cites the DLs or the required sensitivity. forthe ispecific radloanalyses that were listed in
the 1976 rule and are also cited in 40 CFR 141.25. :
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Table I-9: Required Regulatory Detection Limits for the Various Radiochemical
Contaminants (40 CFR 141.25) o

Contaminant Detection Limit (pCi/L)

Gross Alpha 3

Gross Beta 4

Radium-226

Radium-228

Cesium-134

Strontium-89

Strontium-90

lodine-131

Tritium

Other Radionuclides

A DL for uranium is not listed in 40 CFR 141.25
propose a PQL and an acceptance limit but in oraer to be
not adopting the PQL. The Agency will propﬁse a detectiond
will set the limit before December 7, 2003 {the compliance datef '

¥he 1991 proposal. EPA did
w1th oﬂ\er regulated radionuclides, is

anium in future rulemaking and

Rule). .

I-C.10 Treatment Technologes

Under the SDWA, EPA must speclfy best avaia &e_chnologles (BATs) for each MCL. EPA must also

es a summary of the Best Available Technology (BAT) for complying
wuh:the MCLs for combined radium 226/228, gross alpha, beta particle and photon radioactivity, and
uramium.

*EPA must make small system compliance and variance technology assessments for systems serving
populations between 25 and 500, 501 and 3,300, and 3,301 and 1¢,000.
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Table 1-10: BATs for Radionuclides in Drinking Water

Contaminant BAT
Combined radium-226 and radium-228 Ion Exchange, Lime Softening, Reverse Osmosis
Gross alpha (excluding radon and uranium) Reverse Osmosis
Beta particle and photon radioactivity Ion Exchange and Reverse Osmosis
Uranium Ion Exchange, Lime Softening; Reverseﬁsmos:s,
Enhanced Coagulation/Filtration* -

* This assumes that a system already has coagulation/filtration in place.

LC.10.b Small Systems Compliance Technologies

Under the SDWA, compliance technologies may be listed for NPDWRs'MCLs or trea Her
In the case of an MCL, “compliance technology” refers to atec!mology or other means tha
(if applicable) and that achieves compliance. Possible compi
modular systems’ and point-of-entry (POE) or point-of-use (P@

Small systems compliance technologies for combined radium-226 and =228
total beta and photon activity, were listed and described in the August |
System Compliance Technology Lists for Existing ] Natxonal ¥
Findings Concerning Variance Technologies (63 FR"42032)
Compliance Technology Lists for Non-microbial Contaminants Re o ’
(EPA 815-R-98-002) whtch mcluded mformatlon regardmg sma

: "-f_es for uranium (proposed for regulation in 1991) were evaluated in
the updated Technologles and Costidocument published in 1999. The technologies were evaluated in
terms of removal capabilities, contarninant concentration applicability ranges, other water quality
concerns, treatment costs, and operational/maintenance requirements. The SSCT list for uranium is
technology specific, but notproduct (manufacturer) specific. Product specific lists were determined to be
inappropriate due to the potential resource intensiveness involved. Information on specific products will
be available through anoﬂler mech:mxsm EPA’s Office of Research and Development has a pilot project

"Package plants arg skid mounted factory assembled centralized treatment units that arrive on site virtually
ready to use. Package plants offer several advantages. First, since they combine elements of the treatment process
into a compact assembly (such as a chemical feeders, mixers, flocculators, basins, and filters), they tend to require
lesser construction and engineering costs. Another advantage is that many package plant technologies are becoming
more automated and thus can be less demanding of operators than their fully engineered counterparts. (Small System
Compliance Technology Lists for Non-microbial Contaminants Regulated Before 1996.)

*POE treatment units treat all of the water entering a household or other building, with the result being
treated water from any tap. POU treatment units treat only the water at a particular tap or faucet. The result is treated
water at that one tap and untreated water at the other taps. POE and POU treatment units often use the same
technological concepts employed in the analogous central treatment processes, the main difference being the much
smaller scale of the device itself and the flows being treated. (Small System Compliance Technology Lists for Non-
microbial Contaminants Regulated Before 1996.)
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under the Environmental Technology Verification (ETV) Program to provide treatment system
purchasers with performance data from independent third parties.

Tables I- 11 lists the small system compliance technologies for radionuclides and the limitations of their
use. Table I-12 presents the technologies that are appropriate for the three size categories designated in
the SDWA.

Table I-11: List of Small Systems Compliance Technologies for Radionuclides and
Limitations of Use

Unit Technologies Limitations Operator Skill Level "Wetél‘/Quahty Range &
(see footnotes) :Gonsiderations’
1. Jon Exchange (IE) (a)
2. Point of Use (POU?) IE (b)
3. Reverse Osmosis (RO) {c)
4. POU*RO ®
5. Lime Softening (d)
6. Green Sand Filtration (e) . Basic_
7. Co-precipitation with Intermedxate Ground waters with suitable
Barium Sulfate water quality

8. Electrodialysis/
Electrodialy;is@eversal

HBasic todntermediate All ground waters

termediate All ground waters

Advanced All ground waters; competing
anion concentrations may affect
regeneration frequency

11. Enhanced - ’ @) Advanced Can treat a wide range of water
Co.gulatlon/filtratxon : qualities

-7 National Research Counml (NRC). Safe Water from Every Tap: Improving Water Service to Small

- Communities. National Academy Press. Washington, D.C. 1997.

2 - LA POU or ‘pomt-of-use” technology is a treatment device installed at a single tap used for the purpose of
:' discifig contaminants in drinking water at that one tap. POU devices are typically installed at the kitchen
Seethe April 21, 2000 NODA for more details.

Limitations Footnotes: Technologies for Radionuclides

3 The regeneration solution contains high concentrations of the contaminant ions. Disposal options
should be carefully considered before choosing this technology.
b When POU devices are used for compliance, programs for long-term operation, maintenance, and

monitoring must be provided by water utility to ensure proper performance.
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¢ Reject water disposal options should be carefully considered before choosing this technology. See
other RO limitations described in the SWTR Compliance Technologies Table.

d The combination of variable source water quality and the complexity of the water chemistry
involved may make this technology too complex for small surface water systems.

N Removal efficiencies can vary depending on water quality.

d This technology may be very limited in application to small systerns. Since the process requires

static mixing, detention basins, and filtration, it is most applicable to systems with sufficiently
high sulfate levels that already have a suitable filtration treatment train in place

g This technology is most applicable to small systems that already have filtration in place.
b Handling of chemicals required during regeneration and pH adjustment may be too difficult for
small systems without an adequately trained operator. ,/ T

' Assumes modification to a coagulation/filtration process already m,place

Table I-12 lists the Small Systems Compliance Technologies for: dx&currenﬂy»_ _ ed radionuclides.

Technology numbers refer to the technologies listed in Table J- 11

Contaminant 25- 500 3,301 - 10,000
Combined radium-226 and 1,2,3,4.5, 6, ‘7, 8,9 1,2,3,4,5,6,7,8,9
radium-228
Gross alpha particle activity 3,4
Beta particle activity and photon 1,2,3,4 1,2,3,4
activity o D
Uranium kL vzaemn | 1,2,3,4,5101 1,2,3,4,5, 10, 11

Note: (1) Numbm éqrrespoﬁdto ﬁ&@hnologies found listed in the table i-11.

LC.10.c Waste Ty :Handling-and Disposal Guidance

EPA has developed gl.lldm for. system managers, engineers, and State agencies responsible for the safe
handling and disposal of tréatment wastes that, in many cases, are not specifically addressed by any
statute (“Suggested Guidelines for Disposal of Drinking Water Treatment Wastes Containing Naturally-
Occurring Radionuclides,” EPA 1994, Updated 11/2000. The Guidelines will be posted on
hutp:/fwww.epa.gov). ‘The guidance provides information on the following: (1) background on water
treatment processes: and characteristics of wastes generated; (2) rationale for radiation protection,
inchiding citation of programs and regulations affecting other sources of such waste; (3) guidelines for
several methods of disposal of solid and liquid type wastes containing the subject radionuclides; and, (4)
the specification of practical guidance to protect workers and others who may handle or be exposed to
water-treatment wastes containing radiation above background levels.

Radionuclides Guidance 1-33 December 8, 2000




1-C.11 Variances and Exemptions

Under SDWA §1415(a) if a system cannot comply with an MCL or a treatment technique and EPA has
not listed a compliance technology, the State may issue a variance. See Section C.10.b, and Tables I-11
and I-12 for more details on compliance technologies. A variance generally allows the system to provide
water above the MCL on the condition that the water quality is still protective of public health. The
system is required to install, operate, and maintain a variance technology that is affordable considering
the size of the system and the quality of the source of supply.

I-C.11.a Small System Variances oV

because:

. EPA has identified affordable compliance technologes for all of t €
uranium. -

I-C.I11.b General System Variances
system cannot meet the MCL requirements of a reguiation hfter the B - led and alternative
sources of water are not reasonably available. Systems:mj

approved BAT and enter into a compliance schedule

All systems are eligible for general vanances¢&0m the M
2226/228 uramum and beta particle and

otal-betarpa ncle and photon emitters were promulgated in
is mn&years from the effective date of the MCLs. Therefore, the
ontaminants. The Agency has promulgated a new MCL for
A State may issue an exemption to a PWS for the uranium

Systems serving fewer than 3,300 people are eligible for a small system variance. Systems serving
between 3,300 and 10,000 people are also eligible for a small system variance however the EPA Administrator must
approve of the State’s variance decision.
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II-A. SDWIS Reporting

The following table (Table II-1) is a summary of Safe Drinking Water Information System/Federal
(SDWIS/FED) reporting requirements for the Revised Radionuclides Final Rule. The summary contains
SDWIS/FED violation and contaminant codes.

This table only lists potential federal violations. Appendix D provides SDWIS/FED DTF reporting
guidance on how to place these violations in the appropriate structure so that SDWIS/FED can accept
them, when reported.

Contaminant - }-Contaminant f. ';
4000 Gross Alpha
4010 Combined Radium (-226 &-228)
4006 Combined Uranium
4101 Man-Made Beta Particle and Photon Emé;;ggé
4102 Tritium
4174 Strontium-90
4264 Iodine-131 U2
4270 Cesium-134 e | 02, 03, 06
072 Swontium-89 02, 03, 06

Note: Violation:Types and Definitions - :
02 4 ‘' .. .
03
06 -

I_?'ublic Notification
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II-B. Violation Determination

II-B.1  Violation/Compliance Determination for Gross Alpha, Radium-226/228,
and Uranium

Compliance will be determined based on a running annual average of quarterly samples collected at each
entry point. If the running annual average at any entry point exceeds an MCL, the CWS would be in
violation (40 CFR §141.26(c)3)). Noncommunity water systems are not subject to the requlrements of
the Radionuclides Rule

consecutive quarters of analytical results beginning with the:
continued until 4 consecutive quarterly samples do not excex
as a condition to a variance, exemption, or enforcement action;
§141.26(a)(2)).

If a system fails to collect all samples required during
available data (40 CFR §141.26(c)(3)(ii)). If a systefix
annual average will be based on the samples collécted

The Radionuclides Rule uses a “sumﬁf-the—fracuons method to determine whether a system is in
compliance with the MCL for beta patt!cle and photon radiodctivity (40 CFR §141.66(d)). This method
is used because each photon emittérargets a dxﬁ'e_l'tnt organ of the body which resuits in a different

While the mi : s “millirems,” contaminants are analyzed in the “pCi/L”.
Therefore, to determine.s beta and photon emitter must be converted from pCi/L to
millirems usmgjhe ORver ed in “Maximum Permissible Body Burdens and Maximum
Permissible:Conceritratic Of Radionuclides in Air or Water for Occupational Exposure” (MBS
Handbook 69 as amended; ugtlst, 1963, U.S. Department of Commerce). See Appendix H for the
conversion tables. o

The column titled, “1976 limits based on critical organ at 4 mrem/yr” indicates what 4 mrem of exposure
wo id be for that contaminant in pCi/L. For each emitter that is detected by the laboratory, the system

i 1de the pCi/Ls found in the sample by the value in the conversion tables. This provides a fraction
e particular beta or photon emitter is providing towards the maximum of 4 mrem/yr for
the betit photon emitters.

pCi/L found in sample (from laboratory

results) = fraction of the maximum 4 mrem/year
exposure limit

pCi/L equivalent of 4 mrem of exposure
(from conversion table)

December 8, 2000 11-4 Radionuclides Guidarnce




If the sum of the fractions is greater than one, the
system has exceeded the 4 millirem/year MCL
for beta particle and photon radioactivity. (See
[ustration I1-1).

‘fsum%:-of-the-ﬁactidus_” exceeds 1, which indicates that

; millirems/year.

ILLUSTRATION IE-1: 0 - -
‘Conversion of Beta Photon Emitters - -
A water system néar:a-huclear powér facﬂit} collecis 2
sample which the laboratory speciates by gamma spec
analysis. The analysis indicates the following:

pCi/L

Cesium-134 (Cs-131): 4.0

is in violation of the MCL because the

sum of the annual dose equivalent to the total
ody, or to any internal organ, has exceeded 4

Radionuclides Guidance
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II-C. SNC Definitions

The following SNC definition is applicable to the current radionuclide rule. The definition has been
taken from an EPA Memorandum dated May 22, 1990. The SNC definition is part of a three-tiered
prioritization scheme for all violators of the National Primary Drinking Water Regulations (NPDWRs).
Tier 1 is composed of the SNCs - those violators which present the greatest risk to health and which,
therefore, are generally primary enforcement targets. Tier 2 represents an intermediate set of violators.
Some of these are in violation of an MCL, but the level of the contaminant is sufficiently low that it does
not pose an immediate threat to public health. Tier 3 contains the rest of the violators of the NPDWRs.

(a) Exceeds the unreasonable risk to health level 1dent1ﬁe§ﬁr thaf
unreasonable health level is 2 times the MCL

two consecutive compliance periods if they
monitor or report results once if they monito

A Tier 3 Violation is not appl:cable to,,adlologlcal,éontammants, because all violations of radiological
\ rting requirements begin as Tier 2 violations.
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ITI-A. State Primacy Program Revision

40 CFR §142 sets out requirements for States to obtain and/or retain primary enforcement responsibility
(primacy) for the Public Water System Supervision (PWSS) program as authorized by §1413 of the Safe
Drinking Water Act (SDWA). The 1996 SDWA Amendments update the process for States to obtain
and/or retain primacy. On April 28, 1998, EPA promulgated the Primacy Rule to reflect these statutory
changes (63 FR 23361).

Pursuant to 40 CFR §142.12, Revision of State Programs, complete and final requests for.approval of
program revisions to adopt new or revised EPA regulations must be submitted to the Adm’lmstrator no
later than 2 years after promulgation of the new or revised federal regulationsisee 'Ifable HI-1). Until
those applications are approved, EPA Regions have responsibility.for direct fem enting the
Radionuclides Rule. The State and EPA can agree to 1mp1ement; ﬂ)e'ru]e 10 o this period.
EPA anticipates that for the Radionuclides Rule, those responsibifities will.
ensure that systems desiring flexibility for initial monitoring are able to grandfath‘ i
However, if a State is eligible for interim primacy, once it submits a complete and fimals
it will have full implementation and enforcement authority. A Stateanay be granted an ¢
up to two years, to submit its application package. During any em period, an extensmn agreement
outlining the State’s and EPA’s responsibilities is required.

Table I1I-1: State Rule Im plementatlon and Re i etable for
RadlonuclldesRule
EPA/State Action Time Frame

Rule published by EPA ' ' e ; December 7, 2000
State and Region establish a process andagree upon a schedule for application May 2001
review and approval
State, at its option, submits draft pmgram revision package mcludlno ? September 2001

Preliminary Approval (Suggested)

Draf}: Regulations !

Reg! Lrosswalk
Regional (and 3 arters if necessﬁ?y)ifeviewmf draft Completed within 90 days

of State submittal of Draft

————

State submits’ ﬁnal probram re\nsn ; r‘packaoe including: - by September 7, 2002*
Adopted State Regulations:":
Regulation Crosswalk '
: 40 CFR 142.10 Primacy Update Checklist
! 40 CFR 142.14 and 142.15 Reporting and Recordkeeping
- 40 CFR 142.16 Special Primacy Requirements

Attomney General’s Enforceability Certification

T:EP' \final review: and determmatlon " Completed within 90 days
.. Regional review (program and ORC) of State submittal of final
Headquarters concurrence and waivers (OGWDW, OECA, OGC) : 45 days Region
Public Notice " 45 days Headquarters
Opportunity for hearing :

EPA’s Determination

Rule Effective Date December 7, 2003

* EPA suggests submitting an application by September 2002, to ensure timely approval. EPA regulations allow
until' December 7, 2002 for this submittal. An extension of up to 2 additional years may be requested by the State.
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III-A.1 The Revision Process

The approval of State program revisions is recommended to be a two-step process comprised of
submission of a draft request (optional) and then submission of a complete and final request for program
approval. Figure III-1 diagrams these processes and their timing.

Draft Request — At the State’s option, it may submit a draft request for EPA review and tentative
determination. The request should contain drafts of all required primacy application materials. A draft
request should be submitted by 9 months after rule promulgation. EPA will make a tentatjve
determination on whether the State program meets the applicable requlrements The teﬁve
determination should be made within 90 days. :

Complete and Final Request — This submission must be in

(2) and include the Attorney General’s statement. The State sho
comments and/or program deficiencies identified in the tentdtive determination
Regions should make States aware that submission of only aﬁnal req n

ithin 21 months of rule

promulgation. This will ensure that States will have interimpiri ) 4 months and will prevent

States from becoming backlogged with revision apphcatlons to adoy

v
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Figure I1I-1: Recommended Review Process for State Request for Approval of

Program Revisions

EPA Promuigates
Radionuclides Rule

A

Establish Process and
Tentative Schedule for State
Rule Approval

Y

State Submits Draft
Primacy Revision Application
to EPA
§142.12(d)(1)(i)

y

EPA Review and
Tentative Determination
(within 90 days)
§142.12(d){1)ii)

Y

State Submits
Complete and Final
Primacy Revision Application
to EPA
§142.12(d)}2)(i)

Secember 7. 20CC

EPA Review and
Determination
(within 90 days)
§142.12(d)(3)
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III-A.2 The Final Review Process

Once a State application is complete and final, EPA has a regulatory (and statutory) deadline of 90 days
to review and approve or disapprove of the revised program. The Office of Ground Water and Drinking
Water (OGWDW) will conduct detailed reviews of the first State package from each Region. We ask
that the Region submit their comments with the State’s package for Headquarters review. Where the
Region has identified all significant issues, OGWDW will waive concurrence on all other State programs
in that Region, although they will retain the option to review additional State programs with cause. The
Office of General Counsel (OGC) and the Office of Enforcement and Compliance (OECA) has delegated
its review and approval to the Office of Regional Counsel (ORC).

e review period

In order to meet the 90 day deadline for packages undergoing Headquarter.
' respective

will be equally split giving both the Regions and Headquarters 45idays to

the review process.
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ITI-B. State Primacy Program Revision Extensions

I1I-B.1 The Extension Process

Under §142.12(b), States may request that the 2-year deadline for submitting the complete and final
request for EPA approval of program revisions be extended for up to 2 additional years in certain
circumstances. The extension request must be submitted to EPA within 2 years of the date that EPA
published the regulation. The Regional Administrator has been delegated authority to approve extension
applications. Headquarters concurrence on extensions is not required. ~

II1-B.2 Ceriteria that an Extension Request Must Meet

least one of the following:

(i) That the State currently lacks the legislative or ri -authority to enforce the new or

revised requirements; or, U

(i) That the State currently lacks the program capability adequzite 10 1mplement the new or
revised requirements; or, : >

(iii)  That the State is requestingﬂr'é extension to grot 0T MOore program revisions in a

singie legislative or regulatory action. i

In addition, the State must be implementing the EPA requirements to be adopted in its program revision
within the scope of its current authority and capabilities.

III-B.3 Conditions ofthe Extension

To be granted an extension, the State must agree to certain conditions that must be met during the
extension period. These conditions will ‘be negotiated by the Region and the State during the extension
approval process:andiire decided on ausc-by-case basis. The conditions must be included in an
extension agreerient  the State and the EPA Regional office. Appendix B contains a sample
extension agreement o

Coq’ﬁit’ions of an extension greefnent may include:

. Informing PWSs of the new EPA (and upcoming State) requirements and that the Region
will be overseeing implementation of the requirements until they approve the State
program revisions or until the State submits a complete and final revision package if the
State qualifies for interim primacy.

. Collecting, storing and managing laboratory results, public notices, and other compliance
and operation data required by the EPA regulations.

. Assisting the Region in the development of the technical aspects of enforcement actions
and conducting informal follow-up on violations (telephone calls, letters, etc.).
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. Providing technical assistance to PWSs.

. For States whose request for an extension is based on a current lack of program
capability adequate to implement the new requirements, taking steps agreed to by the
Region and the State during the extension period to remedy the deficiency.

. Providing the Region with all the information required under §142.15 on State reporting.

Table II1-2 provides a checklist the Region can use to review State extensions.
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Table III-2: Extension Request Checklist

1. Reason for State Request
Clustering of Program Revisions
Statutory Barrier

Regulatory Barrier

Lack of Program Capability

Insufficient Resources
Funding Level

Staffing o
Lack of Adequately Trained Staff

Inadequate Procedures, Guidelines, ahd Policies i ’

Other o -
I1. Actions Taken by the State to Justify an Extension e )
Schedule Dates
(or attachments)
__ Seeking Increases in Program Rmms
—— Training Existing Personnemem;'f;hﬁpg?rogra:.n;
—_ Revising State Regulations or Stamtes: ~ .~ =~
______ Developing Revised/New Procedures, Guid'e'ﬁ_gs;‘Policies
____ Other '
II1. Extension Decision » . .
. Em:mkequest Approved ) Date: __ / [/
RS Period of Extension Request: __ /  / w __/ [/

- Extension Request Denied Date: __/__/

| _ Reason Cited:

IV. Conditions of the Extension
During the extension period ihefffst'ate will {check all that apply):

, Inform public water systems of the new requirements and the fact that EPA will be

overseeing their implementation until the State’s program is approved or submitted if
the State qualifies for interim primacy

Collect and store laboratory results and other compliance data

Provide technical assistance to public water systems
Provide EPA with the information required under section 142.15 of the primacy rule
Other
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III-C. State Primacy Package

The Primacy Revision Application package should consist of the following sections:

III-C.1 The State Primacy Revision Checklist (40 CFR 142.10)

This section is a checklist of general primacy requirements, taken from 40 CFR 142.10, as shown in
Table III-3. In completing this checklist, the State must identify the program elements that it has revised
in response to new Federal requirements. If an element has been revised the State should,mdncate a“Yes”
answer in the second column next to the list of program elements and should submit 2 Opriate
she.citition and date of
findings and

————
R

Required Program Elements Findings/Comments

§142.10 Primary Enforcement
-- Definition of Public Water System*
§142.10(a) Regulations No Less Stringent

§142.10(b)(1) Maintain Inventory

§142.100b)(2) | Sanitary Survey Program . -
§142.10(b)(3) | Laboratory Certification Program |~
§142.10(b)4) Laboratory Capabllﬁ » :
§142.10(X5)  |Plan Review Proggam
§142.10(b)(6Xi)
§142.1005)6)H),

§142.10(b)(6)(Hb: | Righ
§142.10(b)(6)(gyi &
§142.1006X6)(v) | Au
§142, 10OYE)(vi) 7
§1{g2:;:¥ O(b)(6)(vii) Authonty t0 Reqmre CWSs to Provide CCRs**
§142.10(c) Maingenance of Records

§142.10(d) Variance/Exemption Conditions (if

. applicable)***
§i ‘| Emergency Plans
§142.10(H) Administrative Penalty Authority*

* New requirement from the 1996 Amendments. Regulations published in the April 28, 1998 Federal Register.
** New regulation published in the August 19, 1998 Federal Register.
*¥* New regulations published in the August 14, 1998 Federal Register.
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The 1996 SDWA Amendments include new provisions for PWS definition and administrative penalty
authority. States must adopt provisions at least as stringent as these new provisions, now codified at CFR
142.2 and 142.10. Failure to revise primacy for these new provisions can affect primacy for the
Radionuclides Rule. However, States may still receive interim primacy for the Radionuclides Rule even
if they have not yet revised their base program to comply with the new statutory requirements provided
that the State has received an extension to adopt these requirements and that this extension period has not
expired (up to April 2002 with full extension).

Rule Bundling — States may bundle the primacy revision packages for multiple rules so long as the

submittal date (two years plus two year extension) has not lapsed. The Attomey General §tatement
should reference the new requirements.

III-C.2 Text of the State’s Regulation

Each primacy application package must include a citation to the appllcable State regulation
§142(c)(D(®). :

III-C.3 Primacy Revision Crosswalk

The Primacy Revision Crosswalk, found in Appendix C, should beoompleted by States in order to

identify State statutory or regulatory provisions that correspond to each Féderal requirement. If the

State’s provisions differ from Federal requirements, the State.should explai ts requirements are
“no less stringent.” :

III-C.4 State Reporting and Recordkeeping (40-CF ,‘.14214 and 142.15)

There are no new State recordkeeping. mquxrements (40 CFR §I42 14) under the Radionuclides Rule.
However, States must continue to comply ‘with exlstmg reporting and recordkeeping requirements that
pertain to Radionuclides. g

III-C.5 Specxal Prlmacy Requlrements (40 CFR 142.16)

erttfymv that the State regu_ _ were duly adopted and are enforceable. The Attorney General
statement should also certlfy that the State does not have any audit privilege or immunity laws, or if it has
such laws, that these laws do not prevent the State from meeting the requirements of the Safe Drinking
Water Act. If a State has submitted this certification with a previous revision package, then the State
should indicate the date of submittal and the Attorney General need only certify that the status of the
audit laws has not changed since the prior submittal. An example of an Attorney General statement for
the Radionuclides Rule is presented in Table ITI-5.

nI-c.7 Variances and Exemptions

States wishing to have the ability to grant general variances or exemptions for uranium for this rule must
also adopt 40 CFR §142.65. See Section I-C.11 for more information on variances and exemptions.
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Table II1-4: Example of Attorney General Statement

Model Language

I hereby certify, pursuant to my authority as (1) and in accordance with the Safe Drinking Water Act as amended,
and (2), that in my opinion the laws of the [State / Commonwealth of (3)] [or tribal ordinances of (4)] to carry
out the program set forth in the “Program Description” submitted by the (5) have been duly adopted and are
enforceable. The specific authorities provided are contained in statutes or regulations that are lawfully adopted at
the time this Statement is approved and signed, and will be fully effective by the time the program is approved.

Guidance For States on Audit Privilege and/or Immunity Laws

In order for EPA to properly evaluate the State’s request for approval, the State Al
legal counsel should certify that the State’s environmental audit imm
does not affect its ability to meet enforcement and information gai
Water Act. This certification should be reasonably consistent withythe wording o : s and sho'ulﬁd‘
demonstrate how State program approval criteria are satisfied. 2 '

jeral or independent
nd 1mmun1ty law

EPA will apply the criteria outlined in its “Statement of Principles’ xa:issued on 2/14/97 ( wendix E) in
determining whether States with audit laws have retained adequateeiforees i
federal programs. The principles articulated in the guidance are base¢ Betequ
specifically the enforcement and compliance and State program spproval{ia ~ s of environmental statutes
and their corresponding regulations. The Principles provide thahf provxs} - W are ambiguous, it will
be important to obtain opinions from the State Attorney G ’ ;
law as meeting specific federal requirements. If the law canm
necessary to obtain federal program approval. Befopesubmnii
privilege and/or immunity laws should initiate communxcanons\ A
identify and discuss the issues raised by the Staf#"s audit prﬁn!ege' o

Madel Language

P

L

Furthermore, | certify that this envirbomental [audit privilege and/or immunity law] of the [State / Commonwealth
of (3)} does not affect (3) al eet enforcement and information gathering requirements under the Safe
Drinking Water Act becaust it privilege and/or immunity law] does not apply to the program set forth in
the “Prooram Description. ”TThe afe Drinking Water Act program set forth in the “Program Description” is
Aa&mmstered by (5); the [audit privilege and/or immunity law] does not affect programs implemented by (5), thus
the  program set forth in the “Program Description” is unaffected by the provisions of [State / Commonwealth of
4 sudit prlvﬂege and/or immunity law].
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111 For States with Audit Privilege and/or Immunity Laws that Worked with EPA to Satisfy
Requirements for Federally Authorized, Delegated or Approved Environmental Programs

Furthermore, I certify that the environmental [audit privilege and/or immunity law] of the [State / Commonwealth
of (3} does not affect (3) ability to meet enforcement and information gathering requirements under the Safe
Drinking Water Act because [State / Commonwealth of (3)] has enacted statutory revisions and/or issued a
clarifying Attorney General’s statement to satisfy requirements for federally authorized, delegated or approved

environmental programs.

Seal of Office
Signature
Name and Title
Date
(H State Attommey General or attorney for the prhnagy:ﬁgé;:cy if it has legal counsel

@) 40 CFR 142.11(a)6)(i) for initial primacy application!
revision applications.. s

3) Name of State or Commonweaith

@) Name of Tribe

{5) Name of Primacy Agency

r'142.12(c)(1 (ii)$or primacy program
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III-D. Guidance for Special Primacy Requirements

This section contains guidance States can use when addressing the special primacy requirements of 40
CFR 142.16. It specifically addresses the special primacy conditions added for implementation of the
Radionuclides Rule. The guidance addresses special primacy conditions in the same order that they
occur in the rule.

States should note that, in several sections, the guidance makes suggestions and offers alternatives that go
beyond the minimum requirements indicated by reading the subsections of §142.16. EPA:does this to
provide States with information and/or suggestlons that may be helpful to States’ lmplemzntatlon efforts.

required elements of States’ applications for program revision.
ITI-D.1 Special Primacy Requirements

d vion for
; (n)(C) must cont. “following
B!, including that State

hin: (i .I.26(a)(2)(u}(C) then the
';'__"edetermmauons (whether

point to the dtstrtbutwil system. These determinations must consider:

(4) All previous mwftorzng de
(B) The varumon m reportedx"

Guidance

The Revised m«m s
the distribution systen(EPIDS).40 CFR § 141.26(a)(2)(ii)(E) gives States the flexibility to allow

systems $0 use monitorin ta-collected from the distribution system to satisfy the initial monitoring

requjx’aments.

EPA ‘believes that request for use of grandfathered data are best handled by States on a case-by-case
basm Therefore, to meét this special primacy requirement, States’ applications for program revision must
demonstrate that eacﬁ request for use of previously collected data will be evaluated on its merits. The
apphcnhonmnsi include an explanation of how the State will use all previous monitoring data, and the
reporied activity levels. It must also explain what other factors affecting the
represemaﬁveness of the data the State will use to determine if the data can be used for the initial
monitoring requirement.
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For example, a State may find that the distribution samples are representative of each entry point for a

. system that has:

. Three wells, drawing from the same aquifer, that are from different parts of a well field,
. Three EPTDS, and
. Good historical data showing low to no uniform radionuclide occurrence from the raw water and

the distribution system samples.
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(2) A monitoring plan by which the State will assure all systems complete the required monitoring within
the regulatory deadlines. States may update their existing monitoring plan or use the same monitoring
plan submitted for the requirements in §142.16(e)(5) under the National Primary Drinking Water
Regulations for the inorganic and organic contaminants (i.e. the Phase II/V Rules). States may note in
their application any revision to an existing monitoring plan or note that the same monitoring plan will
be used. The State must demonstrate that the monitoring plan is enforceable under State law.

Guidance

For 40 CFR §142.16(1)(2), States should simply explain how they will modify their monﬁrmg plan for
radionuclides to fit within their existing monitoring plan for Phase II/V organmand ingl anic
contammants EPA recommends that States without Phase 1I/'V prlmacy estabh 'edule for initial

compliance period based on system size or source of water. 3 S
systems to momtor durmg each year of the 3 year compllance perlod Sta_tesma nd submitstich

schedule they developed for implementing the Phase II/V ra
inorganic and organic contaminants. The Revised Radionuct
radionuclides monitoring would fit into the standardized mon
describe how the schedule will be enforced and the authonty‘tha .

schedule.
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IV-A. Fact Sheet

S EPA 55535, ectonsgeres
Office of Water

and carcinogen) in drinking water.

Final Standards

Final Radionuclidgs

Act. The current standards are: combined radium 226/228 of 5p
alphas of 15 pCi/L, not including radon and uranium; a combined stank
emitters. The new MCL for uranium is 30 ug/L. This final rule will prow
Jor 420,000 persons through monitoring improvements for the combined _
carcinogen) and for an additional 620,000 persons through a new. standar'

The regulated radioactive drinking water-contaminants are:

Gmu‘fdmer
i=~> Drinking Water

EPA 815-F-00-014
November 2000

P roved health protection
M-226/-228 standard (a
uranium (a kidney toxin

Contam mgnt,

Combined

radium-226/-228

Healih Effect(Y ear Promulgated)

Naturally occurs in
some drinking water
sources.

Some people who drink water containing
radium -226 or -228 in excess of the
MCL over many years may have an
increased risk of getting cancer.

(Adjusted) Naturally occurs in Some people who drink water containing
Gross Alpha some drinking water | alpha emitters in excess of the MCL over
uranium) sources. many years may have an increased risk of
. getting cancer. (1976)

Beta Particle 4 mrem/year May occur due to Some people who drink water containing

and Photon (look-up table) contamination from beta and photon emitters in excess of the

Radioactivity facilities using or MCL over many years may have an
producing increased risk of getting cancer. (1976)
radioactive materials.

Uranium 30 pg/L Naturally occurs in Exposure to uranium in drinking water

some drinking water
sources.

may result in toxic effects to the kidney.
Some people who drink water containing
alpha emitters in excess of the MCL over
many years may have an increased risk of
getting cancer. (2000)
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Background

Radionuclides emit "ionizing radiation,” a known human carcinogen, when they radioactively decay.
Long-term exposure to radionuclides (see table above) in drinking water may cause cancer. As described
in the Notice of Data Availability published on April 21, 2000, EPA has performed new health effects
analyses based on improved scientific models and data. These new analyses demonstrate that the health
effects analyses performed in 1991 generally understated the risks associated with the proposed
Maximum Contaminant Level(MCL) changes. In fact, the new health effects analytical results indicate
that radlonuchdes in drlnkmg water are as rlsky (in some cases nskler) than ongmally estlmated in 1976.

In addition, exposure to uranium in drinking water may cause toam?effect
proposed an MCL of 20 pug/L., which was determined to be as. é‘ase as feasib)

xfits minus costs), W
T,

Provisions of the Final Radionuclides Rule

In addition to the MCLs discussed above, this final rule;re
all water served to all customers meets the MCIéfor rd
will be accomplished by the requirement that,aﬂ future mon. .
entering the distribution system is tested. Uiider the old rule, co i
from a "representative point" in the dlsnuguuon system. The o momtormg requirements did not protect
every customer, since water quality vary significantly within the distribution system.

The monitoring frequency requlremmts have changed to be more consistent with the "Standardized
Momtormg Fra.mewor " th d for othél_mtﬁ:mklng water standards Thls 1mprovement will result

combined radlum- Sand-0228. Undeﬂhe old rule, it was assumed that radium-226 and gross alpha

levels could bensed‘to; for radmm-228 Since then, EPA has collected substantial evidence that
this assumption is false. The:comection involves separate monitoring requirements for radium-228 and

radium-226, further ensurin that drinking water system customers will be protected from harmful
radigactive contaminant levels.

This final rule will appl’y'only to community water systems, which are water systems with at feast 15
service connections or that serve 25 or more persons year-round. EPA will further consider whether or
not to-regulate. sadionuclides levels in drinking water served by non-transient non-community water
$ystems, which are water systems that serve at least 25 of the same people more than six months per year,
such-as schools, churches, nursing homes, and factories that supply their own water. EPA is consulting
with the National Drinking Water Advisory Council to determine the best course of action to take with
respect to regulating chronic contaminant levels for non-transient non-community water systems,
including radionuclides.
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Occurrence of Radionuclides in Drinking Water

Most drinking water sources have very low levels of radioactive contaminants ("radionuclides™). These
very low levels are not considered to be a public health concern. Of the small percentage of drinking
water systems with radioactive contaminant levels high enough to be of concern, most of the
radioactivity is naturally occurring. Certain rock types have naturally occurring trace amounts of "mildly
radioactive" elements (radioactive elements with very long half-lives) that serve as the "parent" of other
radioactive contaminants ("daughter products"). These radioactive contaminants, depending on their
chemical properties, may accumulate in drinking water sources at levels of concern. The "parent
radionuclide" often behaves very differently from the "daughter radionuclide” in the envifghment.

nki occurrence

versa, even though uranium-238 is the parent of radium-226.

Most parts of the United States have very low "average radi
sources. However, some parts of the country have, on average
compared to the national average. For example, some parts
average combined radium-226/-228 levels. On the other hat
average uranium levels compared to the national average. Ho'
are very low compared to the MCL throughout the United Sta
that have been known to occur in a small number of drinking water
to be rare compared to radium-226, radium-228, and uranjum

Have potential sources of
& or dispose of radioactive
releases of radloactlvrfy or

A very small percentage of drinking water syst

standard.

Costs

typical small

of $50 - $100 per year O
radionuclide levels throu
cong)hance measures.

ent of the cost to water systems comes from mitigation of
ent, purchasing water, developing alternative water sources, and other

Smx:c 1996, EPA's drinki g water state revolvmg fund program has made available $3.6 billion to assist
g water systems with projects to improve their infrastructure. EPA has funded over 1000 loans
cts.around the country.

For'‘More Hformation

For general information on radionuclides in drinking water, contact the Safe Drinking Water Hotline, at
[-800-426-4791, or visit the EPA Safewater website at http://www.epa.gov/safewater/ or the
radionuclides website at http://www.epa.gov/safewater/radionuc html.
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IV-B. Question and Answers

%Em g'wﬁwms Piotection Agersy b ; Gmmd Wnier
Office of Water = Drinking Water

EPA 815-F-00-013
)Jovember 2000

Technical Fact Sheet:
Final Rule for (Non-Radon) Radionuclides in Drinking

1. What are we announcing?
EPA is promulgating the final drinking water standards for |
combined radium-226/-228, (adjusted) gross alpha, beta pa
This promulgation consists of revisions to the 1976 rule, as p

2. What are the requirements of this final rule?

#least 15 locations or 25
eet the requirements for

Community water systems (CWSs), which are publig:
residents regularly year round, are required to
monitoring and reporting.

Non-transxent non-community water sys W bE regulated at this time. EPA will
further consider this matter and may pix aclides at these systems in the future.
NTNCWSs are public water syste
than 6 months per year (e.g. schoo

The final ;

after the December 7, 2000 promulgation date (December 7,
ts will be phased-in between that date and the beginning of the next

gorae fraction of water systems to comp]ete their initial monitoring
fthe perlod between the effectlve date (December 7, 2003) and the beginning of

ered data. Compliance will be determined immediately based on the a.nnual average
ples for that fraction of systems required by the State to monitor in any given year or
ults from the grandfathered data. Water systems with existing radionuclides monitoring
data demonstrating that the system is out of compliance with new provisions will be out of compliance
on the effective date of December 7, 2003. Water systems with existing data that demonstrates
non-compliance with the current (1976) rule are currently in violation of the radionuclides National
Primary Drinking Water Regulations.
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4. Why is this rule significant?

This rule promulgates new monitoring provisions that will ensure that all customers of community water
systems will receive water that meets the Maximum Contaminant Levels for radionuclides in drinking
water. Under the 1976 rule, water systems with multiple entry points to the distribution system were not
required to test at every entry point, but rather to test at a "representative point to the distribution
system." While the 1976 requirement did ensure that the "average customer” was protected, it did not
ensure that all customers were protected. Under the new rule, all entry points will be tested and ali CWS
customers will be ensured of receiving water that meets the MCLs for radionuclides in drinking water. In
addition, this requirement is more consistent with the monitoring requirements for otherwnparabie
drinking water contaminants.

This rule promulgates a new standard for uranivm in drinking watc;, which willMt in reduced

urantum exposures for 620,000 persons. The uranium standardy which is req. ¢ 18, afe Drinking ~
Water Act, will protect drinking water customers from uranium levels thatmay causeitipdic.cffects tothe
kidney and will reduce cancer risk. In addition, the new rule promulgates Aeparate mg
requirements for radium-228, which is expected to result in rediced & exposure to 420, 060
monitoring correction is based on sound science and is necess: prensuring compliance with the
combined radium-226/-228 standard. '

5. What health effects are associated with exposure to fiﬁ'ionucl ‘ "?.drinking water?

anicreased risk-of cancer The radioactive
s are called "ionizing radiation”

Exposure to radionuclides from drinking water results:
particles (alpha, beta and gamma particles) emitted by ra ]
because they ionize ("destabilize") nearby atoms as they ttavcl cell or other material. In living
tissue, this ionization process can damage chromosomes or other, Jof the cell. This cellular damage
can lead to the death of the cell or to unnatural reproduction of tbc*ce’ll When a cell reproduces
uncontrollably, it becomes a cancer, Cenam elements accumulate in specific organs: radium (like
calcium) accumulates in the bones and- iodine awumuiates in‘the thyroid.

For uranium, we must consider fotonly the carcmogemc ‘health effects from its radioactive decay and the
decay of its danghter products ("mdlotoxmty "), but also damage to the kidneys from exposure to the
uranjum itsel ical toxicity Exposure to elevated uranium levels in drinking water has been
shown to lead: s in kldneyiﬁmctlon that are indicators of potential future kidney failure.

6. What are thq-_ 0l éradionuelldes in water?

Most drinking water sources have: very low levels of radioactive contaminants ("radionuclides"), levels
low enough not to be consxdereda public health concern. Of the radionuclides that have been observed to
occgr in drinking water sources, most are naturally occurring. However, contamination of drinking water
sources by anthropogenic.("human-made") nuclear materials also occurs. Naturally occurring
radionuclides are found in the Earth's crust and are created in the upper atmosphere. For example, trace
amounts of long-lived isotopes (e.g., uranium-238, which has a half-life of almost five billion years) have
been present.in earth's crust since the crust first formed. As these long-lived trace radionuclides decay,
shorter-lived & 'more radioactive") daughter products are formed. Of particular concern are naturally
occurring uranium and the naturally occurring radium isotopes, radium-226 and radium-228, which have
been observed to accumulate to levels of concern in drinking water sources.

Most of the naturally occurring radionuclides are alpha particle emitters (e.g., the uranium isotopes and
radium-226), but naturally occurring beta particle emitters do occur (e.g., radium-228 and potassium-40).
Certain rock types contain trace amounts of the radioactive isotopes of uranium, thorium, and/or
actinium. As these parent rocks weather, the resulting clays and other aquifer-forming materials may
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become a source of naturally-occurring radionuclides to drinking water sources. Other naturally
occurring radionuclides include tritium, a beta particle emitter, which forms in the upper atmosphere
through interactions between cosmic rays (nuclear particles coming from outer space) and the gases
comprising the atmosphere. Tritium can be deposited from the atmosphere onto surface waters via rain or
snow and can accumulate in ground water via seepage. Tritium is also formed from human activities, as
described below. Natural tritium tends not to occur at levels of concern, but contamination from human
activities can result in relatively high levels.

The man-made radionuclides, which are primarily beta and photon emitters, are produced by any of a
number activities that involve the use of concentrated radioactive materials. These radmﬁwe materials
are used in various ways in the production of electricity, nuclear weapons, nudear med ines used in
therapy and diagnosis, and various commercial products (such as televisiongim apisake “detectors), as well
as in various academic and government research activities. Reledse:of marépiiiémagionuclides to the
environment, which may include drinking water sources, are prunanly the resait:ofhe ¥proper waste

storage, leaks, or transportation accidents. .

Higher levels of radionuclides tend to be found more in ground
sources, likes rivers and lakes. While most water systems do'@ot 2 _
there are some areas of the country that have levels s1gn1fi¢ant1y hig pithe national average levels.
For example, some areas of the Mid-West have elevated

f6d States. S"' ' monitoring for radium is
D00 CW.S§ needmg to take measures to

percent of CWSs needing to take measures. 1o reduce u(amum
shows the estimated number of CWSs that would be: sffected by
served by these public water systems,: "

 Total Population Served

Radium-228 ~ 420 thousand

~ 500 ~ 620 thousand

Uranium MCL

8. Illaw much will this

'

Over 96% of the cost of this final rule is expected to come from the mitigation of radionuclide levels

through treatment, purchasing water, developing alternate water sources, and other compliance measures.

Table2 below showsﬂle total annualized costs of mitigation, monitoring, reporting, recordkeeping, and
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] cordkeéeping; and administration) .-~ - |
ReguistoryAcion 1 Annugl Costs
Radium-228 Monitoring Correction, Mitigation Costs ~ $ 26 million
Uranium MCL of 30 pg/L, Mitigation Costs ~$ 50 million
New Monitoring, Reporting, Recordingkeeping, and Administration Costs for all ~ $ 5 million

Radionuclides g

million annually for larger systems.

. For the small percentage of households that are
required to take corrective actions because
served by typical large water systems will ex
$30 per year and that households served by typlc
10,000 persons or fewer) will experience increased
Costs will vary depending on the system-size.

9. What are the benefits of this rule?

. The requirement for separate: radium-228 monite '_' m.« S expected to result in the
avoidance of 0.4 cancer cases per year, with estlmatcd monetized health effects benefits
of $ 2 million annually. Water mitigation for radium also tends to reduce iron and
manganese levels andhardness whlch also has significant associated benefits.

. The kidney toxxezty benefits fopithe uranmm standard can not be quantified because
- Jimitations inexisting health effects models at levels near the MCL. In addition to these
non-quantified kidp -toxicity benefits, 0.8 cancer cases per year are expected to be
- avoxded with estinsatéd monetized cancer health effects benefits of $ 3 million annually.
Watcr mitigation formmm also removes other contaminants, which has associated
beneﬁts

10. Is there fundlng assoclamd mth this rule?

Slnee 1996, the Drinking WLaterState Revolving Loan Fund has made over $3.6. billion available for
loags to help water systems improve their infrastructure. This program has now made over 1000 loans.
EPA also provides funding to States that have primary enforcement responsibility for their drinking water
programs through the Public Water Systems Supervision (PWSS) grants program. Other federal funds are
available through Housing and Urban Development's Community Development Block Grant Program,
and the Rural Utilities Service of the U.S. Department of Agriculture.

11. How did EPA consult with stakeholders?

In 1997, EPA conducted a public meeting regarding the finalization of portions of the 1991 radionuclides
proposal. This meeting was advertised in the Federal Register. During the meeting, we discussed a range
of reguiation development issues with the stakeholders, including the statutory requirements, court
stipulated agreement, MCLs for each of the radionuclides, the current and proposed monitoring
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frameworks, and new scientific information regarding health effects, occurrence, analytical methods, and
treatment technologies. The presentations generated useful discussion and provided us feedback
regarding technical issues, stakeholder concerns and possible regulatory options. Participants in the
stakeholder meeting included representatives from water utilities, environmental and citizens groups,
State drinking water programs and health departments, other federal agencies, and other groups.

In addition, during the regulation development process, we gave presentations on the radionuclides
regulation at various professional conferences, meetings between State programs and EPA Regions, the
American Water Works Association's Technical Advisory Workgroup (TAW), and at Tribal meetings in
Nevada, Alaska, and California. Finally, we held a one-day meeting with associations thézrepresent

State, county, and local government elected officials on May 30, 2000 and di 71 upcoming
drinking water regulations, including radionuclides.
Stakeholders were also asked to comment on a variety of issues#vthe April 2 ’ otice of Data _

Availability. We utilized the feedback received from the stalgeholders durmgiall <
comments from the NODA in developing the final radionuclides rule. .

(800) 426-4791, or visit the EPA Safewater website at hitp® i/www ep fewater/ or the
radionuclides website at http://www.epa. gov/safewatc_r[m__ agjoouc html. o

A Technical Suppo
. Consumer Fact Sh i

a.m. to 5:30 p.n
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For additional information on the Violation Tables for Data Management and Enforcement Purposes

. please contact:

Kate Anderson

Associate Division Director

Office of Regulatory Enforcement
Water Enforcement Division

(202) 564-4016

e-mail: anderson.kate@epamail.gov
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EXTENSION AGREEMENT

On December 7, 2000, the U.S. Environmental Protection Agency (EPA) published the final
Radionuclides Rule. This rule amends the National Primary Drinking Water Regulations, 40 CFR Part
141 and the regulations for implementation of the National Primary Drinking Water Regulations, 40 CFR
Part 142. Provisions of the rule take effect on December 7, 21, 2003.

The April 28, 1998 revisions to the Primacy Rule extend the time allowed for States to adopt new Federal
regulations from 18 months to 2 years. Therefore, the State must adopt regulations pertauilmg to the
Radionuclides Rule and submit a complete and final primacy revision appllcaﬁon by December 7, 2002
unless it requests an extension of up to 2 years to adopt the new or. revnsed r giila

Regional office will share responsibility for implementing th _ _" oy : gndicagd:in
the extension agreement. The State and the EPA Regional of 0 g
address terms of responsibility in the agreement. The Statetsmai: she i prs in this
effort, working toward two very specific public health-relat
level of compliance with the regulation. The second goal is to
regulation during the transition period before the State has iaterimg
accomplish these goals, education, training, and technical assistance Qlil] es
suppliers on their responsibilities under the Radlonuchdes‘Rule L

ccessful implementation of the
for the rule. In order to
%0 be provided to water

This document will record the terms of a Primaa?;’ﬁxt‘é’ﬂs ent between the State and the EPA
for the Radionuclides Rule, and shall remamﬁéctwe fro Bis agreement is signed until either
December 7, 2002 or the date the State’s pmacy appl.watlon is: tléd under 40 C.F.R. §142.12. To
retain primacy the State must submit a fiza} and approvable Primacy Revision Application incorporating
the above-referenced provisions of the‘Federal Register to EPA by December 7, 2002, or no later than

December 7, 2004, if the State has been granted‘an extension.
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{Date}
{Regional Administratorg

Regional Administrator
U.S. EPA Region {Region}

iStreet Addressg
{City, State, Zip}

RE: Request/approval for an Extension Agreement

Dear {Regional Administrator}:

The State of QState; is requestmg an extension to the dawrhat ﬁnal pHina
d Y.

isions are due to

conferred with your staff and has agreed to the requxrements llsted belw for this extensaom 'Hus
extension is being requested because the State of {State}:
Q Is planning to group two or more program revisions.mtdﬁi_ islative or regulatory action.

Q Currently lacks the legislative or regulatory authority to enforce!hefnew or revised requirements.

u Currently lacks adequate program capabihty to lmplemmtﬁkenew or revnsed requirements.

{State Department/Agency} will be 1mplementmg the Radtonuclldes Rule within the scope of
its current authority and capability as outlined in the six areas identified in 142.12(b)(3)(i-vi):

i) Informing PWSs of the new E?A'(and upcoming State) requirements and that EPA will be
overseeing implementation of the requirements uiitil EPA approves the State revision.

nils _fon and guidance to other State agencies, PWSs, technical
: = ) mtJons, or other interested parties.
Educate and coordinate with State staff, public water supplies (PWSs), the public, and
- other:water-associations about the requirements of this regulation
Notify affected systems of their requirements under the Radionuclides Rule.
Other o7

ii) Collecting, storing au—ﬁ:ma'naging laboratory results, public notices, and other compliance and
operation data required by the EPA regulations.

State. EPA _

. ___" Devise a tracking system for PWS reporting pursuant to the Radionuclides Rule.
Keep States informed of SDWIS reporting requirements during development and

implementation.

Report Radionuclides Rule violations and enforcement information to SDWIS as

required.

Other

et p—
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iii) Assisting EPA in the development of the technical aspects of the enforcement actions and
conducting informal follow-up and violations (telephones calls, letters, etc.).

State EPA
___ ___ Issue notices of violation (NOVs) for treatment technique and monitoring/reporting
violations of the Radionuclides Rule
Provide immediate technical assistance to PWSs with treatment technique and/or
monitoring/reporting violations to try to bring them into compliance. )
Refer all violations to EPA for enforcement if they have not been resolv&:wnhm 60
days of the period that triggered the violation. Provide inforrdation aanuested to
conduct and complete any enforcement action referred toE

Other

State

i

compliance with this regulation.
Evaluate requests for alternate recygle
Coordinate with other techmcaln Ssis
information and aid in a tlmelsf manner
Other

it actlth'taken against PWSs for these regulations each quarter.
exemptions granted for PWSs for these regulations each quarter.

||“m
B
[¢]

vi) For Statés whos
implement the new or
capability deficiency.

nirements agrees to take the following steps to remedy the

Sm EPA o
Acquire additional resources to implement these regulations (List of specific steps being

taken attached as {Appendix A}).

‘Provide quarterly updates describing the status of acquiring additional resources.
Other

1 E
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[ affirm that the {State Department/Agency} will implement provisions of the Radionuclides Rule as
outlined above.

{Agency Director or Secretary} Date

{Name of State Agency}

Ty

I have consulted with my staff and approve your extension for thc“»aforemenﬁ&fe& fpgﬁlation. I affirm
that EPA Region {Region} will implement provisions of the Radionuclides’

Regional Administrator
EPA Region {Region}

This Extension Agreement will take effect upon the date of the last
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Appendix C ___

® Primacy Revision
Crosswalks
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Disclaimer

This document provides guidance to EPA Regions and States exercising primary enforcement responsibility
under the Safe Drinking Water Act concerning how EPA interprets the reporting requirements for
radionuclides monitoring. This guidance reflects the reporting corrections to the Radionuclides Rule which
was published as a final rule in the Federal Register on December 7, 2000.

This draft guidance document is based on the Final Radionuclides Rule and is not ﬁnakﬁPA policy. The
materials contained in this guidance are subject to change to address comments‘;mceiveﬂ‘;én this draft. After

modification, this guidance will be reissued in final form.

.
1
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L Introduction

This document addresses the requirements for State reporting to EPA and the definitions of
monitoring, reporting, violations and returned to compliance data under the Radionuclides rule. Such
reporting is required under Section 1445 of the Safe Drinking Water Act (codified at Section 142.15 of Title
40 of the Code of Federal Regulations). The goal of this document is to obtain consistency in the manner
in which radionuclides violation data are reported to EPA via the Safe Drinking Water Information
System/Federal Version (SDWIS/FED) Data Transfer Format (DTF).

This guidance document is designed for use by State program officials; however, States may at their
discretion share components of this gutdance with PWSs, drinking water labor&t{.mes and others in the
drinking water community. :

For the purposes of this document, “State” means each of the fifty States, the District-of Columbla
Guam, the Commonweatth of Puerto Rico, the Northern Mariana Islands, the Virgin Ish‘nds, American
Samoa, the Trust Territories of the Pacific Islands, and any Indian Tribe-which has treatment asa State status
under Section 1451 of the Safe Drinking Water Act for this program
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II. Federal Monitoring Requirements .

This section of the guidance provides the monitoring requirements for Radionuclides. Radionuclides
monitoring and reporting will be based on the following contaminants:

Gross Alpha, excluding Radon & Uranium
Combined Radium -226 & -228

Combined Uranium -234, -235 & -238
Man-Made Beta Particle and Photon Emitters

Initial entry point to the distribution system monitoring for radionu¢lides begins December 7, 2003
and ends December 31, 2007. A radionuclides violation must be reported.; ny,system that fails:to
complete ANY of the following activities during the compliance period: - =

Using the appropriate sampling procedures in accofiéumg with Sections 141.25'% _4}".44

Collecting the required number of samples during thé_ ~ time frame, in accordance

with Sections 141.25 and 141.44

Ensuring samples are analyzed properly n e-with Sections 141.15, 141.16 and

141.25

Submitting all required momtormg tnformat:on on-time inaccordance with Sections 141.31
and 142.15 :
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I, Federal Reporting Requirements

This section discusses the SDWIS/FED radionuclides rule reporting requirements for public water
system (PWS) monitoring programs under the SDWA. Violation and returned to compliance reporting
requirements for each violation type are defined.

The following table contains the permissible contaminant codes for SDWIS/FED radionuclides reporting.

SDWIS/FED Radionuclides Contaminant Codes

Contaminant Name SDWISFED. Contam m ant Code

Gross Alpha, Excl. Radon & Uranium -. 4900

Combined Radium -226 & -228 T a0

Combined Uranium -234, -235 & -238 o 4006

Man-Made Beta Particles and Photon Emitters

A. Compliance Period

Compliance period can have two distinct Héﬁmtnons, e definition when we refer to the
Standardized Monitoring Framework (SMF) and a completely separate definition when we refer to
SDWIS/FED.

Under the SMF, a QQEMQS.EEQQ_ means a three-year period of time (calendar year based) within
a nine-year ¢ gb_qnce cycle, ..o

In SDWAS/FED, a compliance period means the period of time during which monitoring was to have
been performed, such as a quarter, a year, etc. For example, assume a PWS is required to monitor for
contaminant X each calendar. quarter If this PWS falls to conduct the required momtormg for contammant
to SDWIS/FED the State must sz;pply the beginning date of the compllance period, and the ending date of
the compliance period. The beginning date of the compliance period in this example would be 0/01/0002,
the ending date of the compliance period would be 03/31/2002.

: In an effort to eliminate the confusion between the SMF compliance period and the SDWIS/FED
gomgilance peri g_d, in this document, the SDWIS/FED compliance period will be hereafter referred to as a

momtonng period.
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B. Violations

EPA views violations on a system specific basis, therefore, violations must be reported to
SDWIS/FED by system only (no reporting by sampling point will be accepted). For EPA purposes, each
system can be in violation only one time, for each type of violation, for each contaminant, for each
compliance period -- even though the PWS may have had multiple violations of the same type and for the
same contaminant and monitoring period, at multiple sampling points. In choosing which of the sampling
points to report a same type violation for, always report the more severe violation.

States must report ONLY Federal maximum contaminant level (MCL) and momwr ng and reporting
(M/R) violations to SDWIS/FED within 45 days after the end of the quarterm W e violation occurs.
Violations that are the result of more stringent State MCLs, moregsumgen 2 p lmg frequencies, or

incorrectly classified as a Significant Non-Complier.

Violations of the Radionuclides Rule and the Public Notiﬁcagieﬁ PR L6
State Implementation Guidance for the Public Notification (PN) Ralg 5tk detailed information on reporting
violation information to the general public.

SDWIS/FED Reporting will be based on the folloﬁ@:_-g_

. MCL Average Exceedane'?'e:'?Violati ox

At a sampling site, thewmputedmnmng annual average exceeds the MCL or; any
one sample causes the annual.average to exceed the MCL (e.g. 1 sample result
~ exceeds 4 times. the MCL).

orting Violation (03)

failure to: complete the initial round of sampling; conduct any
mg conduct confirmation sampling, when required; or accurately
imlalytical result of a regular or confirmation sample to the State.

For each violation listed ébove, the State must report the following data to SDWIS/FED.

A unique PWS-ID

& unique violation ID
> A code identifying the contaminant for which the violation applies

> A code describing the type of violation
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> Calendar date of the beginning of the monitoring period

> Calendar date of the end of the monitoring period

> Analytical Result (Running Annual Average) causing the violation (for MCL violations
only).

C. Returned to Compliance and Enforcement Actions

/FED. In addition,
['o Compliance
__.MCL RTC is

When a MCL or M/R violation has been incurred, it must: be reported ﬁo ,
the State must inform EPA when that violation has been appropriately reso!ved Ry
(RTC) is defined for an MCL violation as subsequent monitoring shows: system is bele Wtk
defined for an M/R violation as system is reporting in accordance:- with requlrements “

In addition, all formal enforcement actions taken against: ohs of this rule are required to be
reported to SDWIS/FED. Both “returned to compliance”-and fornal-eénforcéments must be linked to the
specific violation(s) they address. The following describes the appropriate w:ys in which enforcement and
follow-up actions, formal and informal (including returnedto comphance'), may be linked to Radionuclides
rule violations: S

. Associated Violation IDs (Y5000) - FY & VIOLATTdi‘T‘ 'NUMBER.

Entering the specific violation .fs) to which the enforcement action isrelated will establish
a link between the enforcement record-and each violation record matching the specific
violation ID. If no links are established (reported violation IDs not found/matched on the
data base) the enforcement record will be posted.

Assocmted Violatlon Con ‘ iant Groups (Z5000) - TYPE, CONTAMINANT, Monitoring
PERIOD BEGIN ’DATE (MO-‘"-rBAY & YR)

Entering the Radimmclldes violation type code, the contaminant code and the begin date of
the monitoring period begin'date will establish a link between the enforcement action and
all Radionuclides violations which exactly match the enforcement link data. If no matches
are found, the enforcement record will be posted.

Refer to the SDWIS/FED Data Entry Instructions for more detailed information.

D. SNC Definitions

. Note: At this time, SNC definitions specific to different types of water systems have not yet been determined
Jor radionuclide regulation. The following SNC definition, applicable to the radionuclide rule, has been
adopted and modified from an EPA Memorandum dated May 22, 1990.

Radionuclides Guidance Appendix D-7 December 8, 2000




The SNC definition is composed of those violators which present the greatest risk to health and

which, therefore, are generally primary enforcement targets for all violators of the National Primary Drinking
Water Regulations (NPDWRs).

A Radiological SNC is a public water system which meets any of the following criteria:

(a) Exceeds the unreasonabie risk to health level identified for that contaminant. The unreasonable
health level is 2 times the MCL.

(b) Fails to monitor for or report the results of any of the currently regulated contaminants for two
or more consecutive monitoring periods if they monitor more than once a,ﬁgar, or failure to
monitor or report results once if they monitor once a year or léss

Refer to the SDWIS/FED Data Entry Instructions and the .SD&’JS/FED’”

Non-Compliance
Specifications for more detailed information. L
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IV. SDWIS/FED Data Transmittal

The Data Transfer File (DTF) is the only format by which data can be entered into the SDWIS/FED data
base.

Each Data Transfer File record is 80 characters in length and has the following format:

Definition Positions Example

Form ID 1-2

Qualifier 1 3-11 -
Qualifier 2 12-18

Qualifier 3 19-25

Action Code 26

Data Element Number 27-31

Data Value 32 - 71

Reserved for SOWIS/FED 727

Batch Sequence Number . T5-80 NNNNNN

* D= DELETE, | = INSERT, andM = MODIFY

FORM DATAADDRBSS . DATA DATA VALUE N/A Batch Sequence
D . QUAWGFIERS., .| CODE | ELEM. Number
i S NUM.
QUALLQUAL 2 QUALSZ
a4-2 3-11 12-18 1925 26 27-31 32-71 72-74 75-80
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The following table presents the SDWIS/FED violation record data elements for reporting
Radionuclides rule violations. .

SDWIS/FED DTF C1100 - Violation Record Data Elements

DTF Format Description Permissible Values
Number
C101 Character 9 PWS ID Must be includegd.within

tory

C1101 Character 7 Violation ID Ch
i : Gal year in which

me aware of .}

C1103 Character 4 Contaminant Code ;:f_- :

4010-Combined®
4006-Combined Uranium
’%@1 -Beta Particles

C1105 Character 2 Violation Type

£

C1107 | Date 8 (YYYYMMDD) | Monitofing Period:Begin

6ate monitoring period begins .

C1108 | Date 8 (YYYYMMDD) | Monltoring Pefiod End D Date monitoring period ends

Cc1123 Decimal 6.9 J-Analysis Result . Required for MCL violations

s . only; Must be >= 0; Only one
significant digit should be
used
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V. Sources for Additional Information

Additional technical information on SDWIS/FED reporting information can be obtained by
contacting Valerie Love-Smith of the Infrastructure Program, Drinking Water Protection Division, Office
of Ground Water and Drinking Water at (202)-260-5596, or from the following resources:

Revised Radionuclides Final Rule, December 7, 2000
Implementation Guidance for Radionuclides, December 2000

Revised Consolidated Summary of State Reporting Requirements for the Safe Drmkzng
System (SDWIS)

SDWIS/FED Data Entry Instructions
SDWIS/FED Online Data Dictionary
SDWIS/FED Significant Non-Compliance Specifications, March 7, 1997 7
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. ~ Appendix A |
Monitoring, Reporting, and Compliance Determination Examples
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~ Example-1:

A ground water (GW) system MDS4590 serving 2,304 people in operat;on since 1989 The system has
collected gross alpha samples for the 4 monitoring periods under the existing radionuclides rule (1988-1992,
1992-1996, 1996-2000, 2000-2004). The system only has 1 entry point to the distribution system (EPTDS).
All gross alpha samples were between 5 - 9 pCi/L. The radium-226 samples were all 2 pCi/l or less and the
system was in compliance with the existing rule. The system collected a gross alpha, radium-226, and
radium-228 samples on June 3, 2005 at the EPTDS. Since gross alpha results were historically all below 15,
the system elects to use gross alpha as a surrogate for uranium.

Results:

Gross alpha=7 %2 pCi/L
Radium-226 =2 £ 1 pCi/L
Radium-228 = 4 = 2 pCi/L
Uranium = Not measured. The gross alpha value of 7+ 2 isused as a sur:ogate for

[Although there is no significant variation in radium 226 levels hxstorwally, the combmed radlum results to
be considered for grandfathering exceed the combined radium MCL.” 'esecresults should not be acceptabie
for grandfathering and the system should be required to conduct 4 coi quarters of monitoring for
radium 226 and radium 228 in the initial monitoring period.]

Qutcome:

We are reporting and calculating compliance based on what the labrepom, %we are not adding or subtracting
the * values (for example, since the value reported by the lab for; :gr0sgidlpha is 7+ 2 pCi/L, the result used
for compliance calculations = 7 pCi/L). The combined radium 2267228 result sum equals 6 pCi/L. The
system would be required to take quarterly samples until 4 consecuitive quarters are less than the MCL or the
State sets a different monitoring frequency as partof a formal compliance agreement. The gross alpha value
of 7 is between the gross alpha detection limit (3 pCi/L)yand 1/2 MCL, and therefore the system reduces
monitoring for gross alpha to onesample every six years (i.e., the next sample must be collected between
oss alpha as:a surrogate for uranium, the system assumes a value of 7
n, since the gross alpha result is less than 1/2 MCL for uranium, an
activity to masﬂutto_of 1:1 1s assnmed; ~Therefore, a value of 7 ug/L is assumed for uranium, which is
between the uranxum‘dmnon hmlt( 99yand’1/2 MCL, and the system is allowed to reduce monitoring for
uranium to one sample ¢ every six years (i.e., the next sample must be collected between and

).

Initial Quarter2  Quarter 3 Quarter 4
6/03/05 9/10/05 12/12/05 3/31/06

d226/208  6pCill.  7pCil.  nosample 4 pCil |

The State will report the following violations to SDWIS/FED:

1- M/R Violation (10/1/05 - 12/31/05)

2- (MCL Violation) (4/1/05 - 3/31/06)
6 pCi/L + 7pCi/L + 4 pCi/L + 3 = 5.66 pCi/L, which rounds to 6 pCi/L
[use one significant figure]
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[Compliance is based on the running annual average as referenced in 40CFR141.26(c)(3)(iv)]

Commns Columns CONmns Colamis Colamuns Columns
1-2 3-11 12-18 19-25 26-31 32-71
D1 MD52345%0 0655111 IC1103 4006
Dl MD5234590 0655111 IC1105 03
D1 MD5234590 0655111 IC1107 20051001
D1 MD5234590 0655111 IC1109 - 20051231
D1 MD5234590 0655112 IC1103 4006
D1 MD5234590 0655112 ICH 02
D1 MD5234590 0655112 -3 20050401
D! MD5234590 0655112 . 20060331 °f
D1 MDS234580 1 0655112 — b4 -
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| Example 2 i ' i
GW system MD5234590 serving 1,510 people in operation since 1994. The system only has 1 entry
point to the distribution system (EPTDS). The system has collected gross alpha samples for the 2
compliance periods under the existing radionuclides rule (1992-1996, 1996-2000). The average gross
alpha value for these periods was 4 pCi/L, so no radium 226 or radium 228 monitoring was required
under the 1976 regulations. The State has informed the system that the revised rule will not be effective
until December 7, 2003. The State tells the system that if they collect EPTDS samples for gross alpha,
radium-226, and radium-228, and uranium between June 2000 and December 7, 2003 then they may be
able to grandfather this data and not be subject to the initial quarterly monitoring requiremients. The
system collects samples for gross alpha, radium-226 and radium-228 on July 17. 20024t‘tﬁe EPTDS.
Since all previous gross alpha results were less than 15 pCi/L, the system elects-$o use-gross alphaasa
surrogate for uranium.

Results:

Gross alpha=4 + 1 pCy/L
Radium-226 =1 = 1 pCi/L
Radium-228 =2 = | pCi/L .
Uranium = Not measured. The gross alpha value of 4 1 lsuse

ate for uranium.

Outcome:

No violations to report to SDWIS/FED. The system i5-in comphance w1th ! ex1st1ng rule for the 2000-
2004 compliance period (i.e., 1976 regulations). However. the revised radionuclides rule becomes
effective December 7, 2003 and the system is grandfathering thedatafar the initial compliance period
(2004-2007). The system would be on the following schedule for.repeat monitoring;

Gross alpha - result is greater: than a non-detect (ND) but less than 2 the MCL. The
system must collect a sample once every 6 years (i.e., the next sample is due between
20088nd 2013).

‘ﬁ!an ¥ the MCL but less than the MCL. The system must
collectasampieonce every3 ‘years (i.e., the next sample is due between 2008 and 2010).

Uranmm -Using gross alpha asa surrogate for uranium, the system assumes a value of 4
pCi/L. For simplicity of calculation, since the gross alpha value is less than 1/2 MCL for
uranium, an activity to mass ratio of 1:1 is assumed and a value of 4ug/L is used for
determining reduced mOmtormg for uranium. Since 4 ug/L is between the detection
level (DL) and 1/2 MCL, the system is allowed to reduce monitoring for uranium to one
sample every 6 years (i.e., the next sample is due between 2008 and 2013).
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l ‘ Example 3 _ ]
GW system MD5234590 serving 1,510 people in operation since 1994. The system only has 1 entry .
point to the distribution system (EPTDS). The system has collected gross alpha and radium 226 samples

for the 2 compliance periods under the existing radionuclides rule (1992-1996, 1996-2000). The State

has informed the system that the revised rule will not be effective until December 7, 2003. The State

tells the system that if they collect EPTDS samples for gross alpha, radium-226, radium-228, and

uranium between June 2000 and December 7, 2003 then they may be able to grandfather this data and not

be subject to the initial quarterly monitoring requirements. The system collects samples for gross alpha,
radium-226,and radium-228, on July 17, 2002 at the EPTDS. Since all previous gross alﬂ“ﬁ results were

less than 15 pCi/L, the system elects to use gross alpha as a surrogate for uramum :

Results:

Gross alpha = 12 £ 1 piC/L
Radium-226 =3 = 1 piC/L
Radium-228 =6 + 1 piC/L
Uranium = Not measured. The gross alpha value of 12 + 1 IS

Outcome:

Gross alpha - result is greater than 2 the MG
sample once every 3 years (next sample_«;lﬁqmreil?

average is less than the MCL ortﬁe. State spemﬁes a dlfferent monitoring frequency as part of a
formal compliance agreement.

woﬁ!d say the result =7 pCl/L) The combined radium 226/228 result sum equals 9 pCi/L. The system
wogld be required to take quarterly samples until 4 consecutive quarters are less than the MCL, but
comipliance is based on'the running annual average.

RS Initial Quarter 2 Quarter 3 Quarter 4 Quarter 5
7/17/02 10/12/02 1/23/03 4/07/03 7/14/03 .
296/228 9 nCi/L. 12 pCill, 7 pCill, 10 pCi/l 12 pCifl.
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The State will report the following violations to SDWIS/FED:

1- Combined radium-226/228 MCL Violation (7/1/02 - 6/30/03)
2- Combined radium-226/228 MCL Violation (10/1/02 - 9/30/03)

Columns Columns Columns Columns Columns Columns
1-2 3-11 12-18 19-25 26-31 32-71
DIl MD5234590 0255333 IC1103 4006
DI MD5234590 0255333 02
DI MD5234590 0255333 20020701
DI MD5234590 0255333 20030630 [
D1 MD5234590 0255333 : ‘
DI MD5234590 0355334 " IC1103
DI MD5234590 0355334 IC1105
D1 MD5234590 0355334 _IC1107 20021001
DI MD5234590 0355334 ' 20030930
in3l 1355334 14
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GW system MD5234590 serving 1,510 people in operation since 1994. The system only has 1 entry
point to the distribution system (EPTDS). The system has collected gross alpha and radium 226 samples
for the 2 compliance periods under the existing radionuclides rule (1992-1996, 1996-2000). The State
has informed the system that the revised rule will not be effective until December 7, 2003. The State
tells the system that if they collect EPTDS samples for gross alpha, radium-226, radium-228, and
uranium between June 2000 and December 7,. 21, 2003 then they may be able to grandfather this data
and not be subject to the initial quarterly monitoring requirements. The system collects samples for gross
alpha, radium-226, radium-228, and uranium on July 17, 2002 at the EPTDS.

Results:

Measured Gross alpha =41 + 1 piC/L

Gross alpha (excluding uranium) = 41 - 29 =12 pCi/L
Radium-226 = <} piC/L

Radium-228 = < 1 piC/L

Uranium = 32 pg/L and 29 £ 3 piC/L (mass spec)

CL. This result should not

[The uranium result submitted by the system for grandfathering exc
consecutive quarters of

be acceptable for grandfathermg and the system should bexequ:red to
monitoring for uranium during the inittal momtormg

Outcome

1 plC/I.__.,l__ <29 piC/L = 12 piC/L). After subtracting out

excluded from the calculatiof
: e MCL but Jess than the MCL. Therefore, the

uranium, gross alpha is gres
system must collect a:
between 2008 and 20

e regulatory detection limit of 1 piC/L. The system
paceievery 9 vears (i.e., the next sample must be

L ) result is greater than the MCL but the uranium MCL is
¢ not effective untilBece ber 7, 2003. Legally, the system is in compliance with the
»  current rule. When the revised rule becomes effective they will not be in violation of the
- rule, but the EPA is encouraging States to ensure these systems are in compliance by the
~ effective date of the revised rule. Since the uranium results submitted for grandfathering
_exceed the MCL, they cannot be grandfathered, and the system must conduct 4
oonsé'cuuve quarters of monitoring for uranium during the initial compliance period.

The system is in compliance and has no violations to report to SDWIS/FED.
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[ ‘ S _Example s - T ' |
SW system serving 5,332 people in operation since 1995. The system has 2 entry points to the
distribution system (EPTDS). The system has collected gross alpha samples from a representative point
in the distribution system for the 2 compliance periods under the existing radionuclides rule (1992-1996,
1996-2000). The gross alpha levels have exceeded the trigger of 5 pCi/L but the radium-226 levels have
all been less than 3 pCy/L, so the system has been in compliance with the existing (1976) rule. The State
has informed the system that the revised rule will not be effective until December 7, 2003. The State
tells the system that if they collect samples at both EPTDS for gross alpha, radium-226, radium-228, and
uramum between June 2000 and December 7, 2003 then they may be able to grandfathertlns data and not

radium-226, radium-228, and uranium on May 23, 2002 at each entry point w*the d:sln’butlon system
{(identified as EP-1 and EP-2).

Results:

EP-1 |
Gross alpha =10+ | pCi/LL : G’i’dss',.alpha =3x2 pCiL
Radium-226 =3 + 1 pCi/L - i <1 pCi/L
Radium-228 = 6 + 2 pCi/L * Radium-228 = < 1 pCi/L

Uranium = ND um =ND

(The Agency will propose a detection limit for uramum ' be ;ﬁhﬁéﬁ’effective date of the

revised radionuclides final rule)

Outcome: |
The system would be on the following schedule for repeat monito
Gross alpha - result is greater-than % the MCL butdess than the MCL. The system must

collect a sample once every 3 years (i.¢., next sample must be collected between 2008
and 2010).

Radium-226/228 - result i 1s eater than the MCL. This data cannot be grandfathered,
and the system must collect#' oonsecutlve quarterly samples for radium 226 and radium
228 during the initial compliatice period.

Uranium - is less than the regulatory detection limit defined in 141.25(c) (Table B). The
. system must collect a sample once every 9 years (i.e., next sample must be collected
+  between 2008 and 2016).

EP-2
Gross alpha - result is greater than the regulatory detection limit but less than % the

MCL. The system must collect a sampie once every 6 years (i.e., next sample must be
collected between 2008 and 2013).

Radium-226/228 - result is less than the regulatory detection limit (1 pCi/L). The system

must collect a2 sample once every 9 years (i.e., next sampie must be collected between
2008 and 2016).
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Uranium - is less than the regulatory detection limit defined in 14]1.25(c) (Table B). The
system must collect a sample once every 9 years (i.e., next sample must be collected
between 2008 and 2016).

The system would be required to take quarterly samples at EP-1 until 4 consecutive quarters are less than
the MCL (or the State has specifies a different monitoring frequency as part of a formal compliance
agreement), but compliance is based on the running annual average.

Initial Quarter 2 Quarter 3 Quarter 4% Quarter 5

5/23/02  8/12/02 11/19/03 - - 2/07/03,

[Rad 226/228 9 pCill. 12 pCifl, 12 pCifl 10 pGiA,

The State will report the following violations to SDWIS/FED:
1- Combined radium-226/228 MCL. Violation reporte | ford
2-  Combined radium-226/228 MCL Violation reportéd for the'ss

Columns Columns Columns : Columns
12 3-11 _ 32.71
DI | MDs612950 0358851 1C1103 4010
D1 MDs612950 | . 03ssss1 | ke IC1105 02
DI MD5612950 (i 1C1107 20020401
DI . .- | MDs612950x} IC1109 20030331
Bl < .| MDs612950 ::4: IC1123 1
DI 7 F MD5612950 IC1103 4010
DI | MDs&fpeso | IC1105 02
Di | mbsel29so | 0355552 IC1107 20020731
. DI MD5612950 - | 0355552 IC1109 20030630
S DI MDSA12950 0355552 IC1123 12
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l i Example 6 : 3 }
GW system serving 3,862 people in operation since 1995. The system has 2 entry points to the
distribution system (EPTDS). The system has collected gross alpha samples from a representative point
in the distribution system for the 3 compliance periods under the existing (1976) radionuclides rule
(1992-1996, 1996-2000, 2000-2004). The gross alpha levels have exceeded the trigger of 5 pCi/L but the
radium-226 levels have all been less than 3 pCi/L, so the system has been in compliance with the existing
rule. The system does not collect any radium-228 samples prior to the effective date of the revised
radionuclides rule. The State has made a written finding that the samples collected from the distribution
system during the 2000-2004 compliance period under the exnstmg rule are representatwe 0f both entry

uranium on June 1, 2005 at each entry point to the distribution system (iden
[Wouldn’t the system be required to collect four quarters for uranivm and rad
monitoring? We should clarify this.]

Results:

Gross alpha= 10+ 1 pCi/L
Radium-226 =3 + 1 pCi/L

Samples collected to comply with revised radionuclidf_s__:%rfule:

EP-1 ) EP-2
Radium-228 = 6 =+ 2 pCi/L Radmln 228=4+1pCyL
Uranium = ND : Uranium = ND

(The Agency will propose a detection fimit for uranium in a future rule before the effective date of the
revised radionuclides final rule)

Outcome:
The system: would be on the followmg schedule for repeat monitoring:
EP-1

Gross alghg rest:lt (10 pC!iL) is gredter than Y the MCL but less than the MCL. The
: sample once every 3 years (i.e., the next sample must be collected
between 3008 and;mlﬁ)
Radium-226/228 < is greater than the MCL. The system must collect quarterly samples.
. The radium-226 value of 3 pC1/L from the grandfathered data is added to the radium-228
»  value of 6 pCi/L (for a combined value of 9 pCi/L)

Uranium - is less than the regulatory detection limit defined in 141.25(c) (Table B). The
system must collect a sample once every 9 years (i.e., the next sample must be collected
“between 2008 and 2016).

Gross alpha - result (10 pCi/L) is greater than % the MCL but less than the MCL. The
system must collect a sample once every 3 years (i.e., the next sample must be collected
between 2008 and 2019).

Radium-226/228 - result is greater than the MCL. The system must collect quarterly
samples. The radium-226 value of 3 pCi/L from the grandfathered data is added to the
radium-228 value of 4 pCi/L (for a combined value of 7 pCi/L)
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Uranium - is less than the regulatory detection limit defined in 141.25(c) (Table B). The
system must collect a sample once every 9 years (i.e., the next sample must be collected .
between 2008 and 2016).

The system would be required to take quarterly samples at EP-1 and EP-2 until 4 consecutive quarters are
less than the MCL or until the State specifies a different schedule as part of a formal compliance
agreement. But compliance is based on the running annual average. The system is required to take
quarterly samples at EP-1 and EP-2 for radium-226 and radium-228:

Initial Quarter 2 Quarter 3

P-1 6/01/05  9/12/05 12/19/05. - 3/07/06

VI 8pCil 11
Initial Quarter 2 Quarter Quarter 5
P-2 6/01/05  9/12/05 12/19/05 6/16/06

/1. 4. pCi/l

concentratmﬁddior the SM ; ‘ﬂns case EP-1 had the highest MCL quarterly average of 9
pCi/L for the period 4/01/05 to 331 ud the highest MCL quarterly average of 10 pCi/L for the
period of 7/1/05 mm~
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Columns Columns Columns Columns Columns Columns
1-2 3-11 12-18 19-25 26-31 32-71
DI MD5612950 0666661 IC1103 4010
D1 MD5612950 0666661 IC1105 02
DI MD5612950 0666661 IC1107 20050401
DI MD5612950 0666661 IC1109 20060331
DI MD5612950 0666661 IC1123 .9
DI MD3612950 0666661 cie3 f 4010
D1 MD5612950 0666661 ] 02
DI MD5612950 0666661 I, 20050701
DI MD5612950 0666661 20060630
D1 MD5612950 0666661 IC1123
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0 % " UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
. WASHINGTON, D.C. 204¢0
Sy
FED 14 Ko7
MEMORANDUM

SUBJECT:  Statement of Principles
Effect of State Audit Immunity/Privilege Laws
On Enforcement Authority for Federal Programs

TO: Regional Administrators

FROM:

Under federal law, states must have adequate authority to enforce the requirements of any
federal programs they are authorized to administer. Some state audit immunity/privilege laws
place restrictions on the ability of states to obtain penaities and injunctive relief for viclations of
federal program requirernents, or to obtain information that may be needed to determine
compliagce status. This statement of principles reflects EPA’s orientation to approving new state
programs or program modifications in the face of state audit laws that restrict state enforcement
acd information gathering authority. While such state laws may raiss questions about other
federal program requirements, this statement is limited to the question of when enforcement and
information gathering authority may be considered adequate for the purpose of a.pprovmg or
delegating progra.ms in states with audit privilege or immunity laws.

Prinegd an Racycsd Paper
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L Audit Immunity Laws

Federal law and regulation requires statesto have authonty to obtain injunctive relief, and

civil and criminal penalties for any violation of program requirements. In determining whether
to authorize or approve a program or program modification in a state with an audit i immunity
law, EPA must consider whether the state's enforcement authority meets federal program

- requirements, To maintain such authority while at the same time providing incentives for scif-
policing in appropriate circumstances, states should rely on policies rather than enact statutory
immunities for any violations. However, in determining whether these requirements are metin -
states with laws pertaining to voluntary auditing, EPA will be particularly concerned, among
otker factors, with whether the stats has the ability to: -

1) Obtain immediate and complete injlmcﬁve relief;
2) Recover civil pepalties for: ‘ |
i) significant economic benefit;
. ii) repeat v@olations and violations of judicial or administrative orders; . ) .
’ iif) serious harm; '
" iv) activities that may present imminent & substantial endangerment.

3) Obtain criminal fines/sanctions for wilful and knowing violations of federal law, and
in addition for viclations that result from gross negligence under the Clean Water Act.

The presumption is that each of these authorities must be present at a minimum before the state’s
enforcement authority may be considered adequate. However, other factors in the statute may

eliminate or 5o narrow the scope of penalty immunity to the point where EPA's concerns are
met. For example: '

1) The tmmunity provided by the statute may be limited to minor violations aad contain
other restrictions that sharply limit its applicability to federa.l programs.

2) The statute may inciude explicit provisions that make it mapphable to federal
programs.

IL Audit Privilege Laws

Adequate civil 2nd criminal enforcement authority means that the state must have the
ability to obtain information needed 1o identify noncompliance and criminal conduct. In

- -
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determining whether to authorize or approve a program or program modification i a state with
an audit privitege law, EPA expects the state to:

1) retain information gathering authority it is required to have under the spcclﬁc
requirements of rcgulanons governing authorized or delegated programs;

2) avoid making the pnwlcgc apphcablc to criminal investigations, grand jury
proceedings, and prosecutions, or exempt evidence of criminal conduct from the scope of
privilege; .
3) preserve the right of the public to obtain information about noncompliancs, report
violations and bring enforcement actions for violations of federal environmentail law. For
example, sanctions for whistleblowers or state laws that prevent citizens from obtaining
informmation about noncompliance to which they are entitled under federal law appear to
be inconsistent with this requirement.

II. Applicability of Principles

It is important for EPA to clearly communicate its position to states and to interpret the

, Tequirements for enforcement authority consistently. Accordingly, these principles will be
* applied in reviewing whether enforcement authority is adequate under the following programs:

1) National Pollutant Discharge Elimination System (NPDES), Pretreatment and
Wetlands programs under the Clean Water Act;

2) Public Water Supply Systems and Underground Injection Control programs under the
Safe Drinking Water Act;

3) Hazardous Waste (Subtitle C) and Underground Storage Tank (Subtitie I) programs
under the Resource Conservation Recovery Act; .

4) Title V, New Source Performance Standards, National Emission Standards for
Hazardous Air Pollutants, and New Source Review Programs under the Clean Air Act.

These principles are subject to three important qualifications:

1) While these principles will be consistently applied in reviewing state enforcement
authority under federal programs, state laws vary in their detail. It will be important to
scrutinize the provisions of such statutes closely in determining whether enforcement
authority is provided.

2) Many provisions of state law may be ambiguous, and it will generally be impartant to
obtain an opinion from the state Attorney General regarding the meaning of the state law
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and the sffect of the state’s law on its enforcement authority as it is outlined in these
principles. Depending on its conclusions, EPA may determine that the Attorney
General’s opinion is sufficient to establish that the state has the requived enforcement
authority.

3) These principles are broadly applicable to the requirements for pensity and information
gathering authority for each of the programs cited above. To the extent that different or
more specific requirements for enforcement authority may be found in federal law or
regulations, EPA will take these into account in conducting its review of state programs.
In addition, this memorandum does not address other issues that could be raised by state
audit laws, such as the scope of pubhc participation or the availability to the pubhc of
information within the state’s possession. —_—

-

IV. Next Steps

Regional offices should, in consultation with OECA and nauonal program offices,
develop a state-by-state plan to work with states to remedy any problems identified pursuant to
application of these principles. As a first step, regions should comact state attorneys general for
an opinion regarding the effect of any audit privilege or immunity law on enforcement authority

_as discussed in these principles.
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Radionuclides
Notice of Data Availability

NRWA In-Service Training
July 18, 2000

Ed Thomas

Office of Ground Water
and Drinking Water

Overview

Purpose
History _
- Monitoring requirements
Treatment
Costs

Purpose’;)f Regu f_ tinu

. T
* Health Effects (each:rad targets specific organs)
known carcinogen - predominantly bone cancer
Others include gvaries, testes, breast, thyroid, liver, etc.
Children particutarly sensitive to carcinogenic effects
. organ.and cell toxicity
kidney, flver, anemia
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Purpose of Regulating (Cont.)

Naturally occurring Sources
Uranium: granitic formations

Radium: geologically predominant in upper mid-west,
western mountains, piedmont, coastal plain
sediments

K-40: isotopes of naturally occurring potassium.

Man made Sources
Uranium: Mining and nuclear weapon development

Beta emitters: Nuclear power plants, hospitals,
military

Regulatory History

1976 IPDWS - Current rule effective for 23 years
radium-225 and radium-228
gross alpha
man-made beta/photon emitters

1986 SDWA Amendments
Made 1976 IPDWS a NPDWS

Required EPA to revise ex.st:ngqﬂe and regdate Uraniunt
and Radon by 1989

Regula’tory i ‘m._‘((:ont.)

l991 Published PR to meet court order (no FR)

‘1996 SDWA Amendments - Required withdrawal
of 1991 PR radon portion

¥ 1996 revnsed Court Order

4/21/2000 NODA
11/21/2000 - Revised Rads FR
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MCL’s

Current Limits
Gross alpha (including Ra-226) = 15 piC/L
Radium 226/228 (combined) = 5 piC/L
Beta/photon screen = 15 piC/L and 50 piC/L
Beta/photon MCL’s = 4 mrem total exposure

2000 NODA does not change MCL’s or beta
screening triggers
Uranium MCL = 20, 40, or 80 {piC/L and ug/l)

Applicability
All CWS (GW and SW)

NTNCWS (Options)
All NTCWS must comply
Targeted NTNCWS must comply
Targeted NTNCWS monitor (MCL not enforceabie)
Issue guidance
Exclude NTNCWS

Alpha, m&zzmzza and U
Momtormg '

r

# ‘Initial Monitoring-
{ 4 qgtrs. (most systems GF data but...)
Current rule: GA >5 - Rad-226 >3 -» Rad-228
7 New mg_ulatlon for Uranium {GA may be used as surrcgate)
Requires EPTDS samples
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Alpha, Rad 226/228, and U
Monitoring (Cont.)

Reduced Monitoring (SMF)
Average < ND = 1 sample/9 years
ND< Average <50%= 1 sample/6 years
3 MCL< Average <MCL = 1 sample/3 years
>MCL = Quarterly samples

Grandfathering of Data

Use of GF Data for initial monitoring

Systems with 1 EPTDS may use dlstnbutﬁ!'system -'
data from last compliance period ’

Systems with existing EPTDS samples from last .
compliance period

Systems may use distribution
gives written approval

Others?

: em samplé if State

Beta/Photon
State designated as vulnerable
-t Quarterly samples for Gross Beta
i Annual samples for Tritium and Strontium
if G§g§§_ Be_l?:_:”,>30 piC/L = Speciate sample

Systems using contaminated source
Quarterly samples for Gross Beta and lodine
Annual samples for Tritium and Strontium

If Gross Beta >15 piC/L = Speciate sample
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Small System Compliance Tech.

25-500 persons - Ien exchange, POU, RO, POU
RO, lime softening, green sand filtration, co-
precipitation, electrodialysis reversal,

500-10,000 persons - add activated alumina and
enhanced coagulation/filtration

"*Small Systems Compliance Technology List”
hitp:/fwww.epa.gov/OGW DW/standard/tretech.htmi

Water System Impacts

Total Number of. grx{stcms out of
compliarice

# Persons | Radium Alpha Uraniumn
Served (#) (# (#)
25500 250 170 300-760

501-3300 =
30110000 20 2 0-60

Annual Household Costs

Annua! Total Increased Cost
Per Household

#m Ra:ium Alpha Uranium Beta's
| Saved | ($) ) $) )
258500 | 234-1465 214-560 1721465 172-1,465

501-3300 49-831 45-831 38-831 38-831
3301-10000| 374,696  50-493 24-46%6  24-493
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List of Subjects
40 CFR Part 9

Reporting and recordkeeping requirements.
40 CFR Part 141

Environmental protection, Chemicals, Indian-lands, Incorporation by reference,
Intergovernmental relations, Radiation protection, Reporting and recordkeeping requirements, Water
supply.

40 CFR Part 142 _

Environmental protection, Administrative practice and procedure, Chemicals. lndian-lands,
Intergovernmental relations, Radiation protection, Reporting and recordkeeping requirements, Water
supply. | e

Dated:

Carol M. Browner,
Administrator

Radionuclides Guidance Appendix G-3 December 8, 2000




For reasons set out in the preamble, 40 CFR Parts 9, 141 and 142 are amended as follows:

1. The authority citation for part 9 continues to read as follows:

Authority: 7 U.S.C. 135 et seq., 136-136y; 15 U.S.C. 2001, 2003, 2005, 2006, 2601-2671; 21
U.S.C. 331j, 346a, 348; 31 U.S.C. 9701; 33 U.S.C. 1251 et seq., 1311, 13134, 1314, 1318, 1321, 1326
1330, 1324, 1344, 1345 (d) and (e), 1361; E.O. 11735, 38 FR 21243, 3 CFR, 1971-1975 Comp. p. 973;
42 U.S.C. 241, 242b, 243, 246, 300f, 300g, 300g-1, 300g-2, 300g-3, 300g-4, 300g-5, 300g-6, 300j-1,
300§-2, 300j-3, 300j-4, 300j-9, 1857 et seq., 69016992k, 7401-7671q, 7542, 9601-9657, 11023, 11048,

2. In § 9.1 the table is amended by:

(a) removing entries “141.25-141.30" and adding new entries-for 141
141.26 (a) and (b), and 141.27-141.30

(b) removing entries 142.14(a)-(d)(7) and adding 142. 14-(a’) (d)(3), i4;2. 4(x
and 142.14(d)(6)-(7) . o

© removing entries 142.15(c)(5)-(d) and adding 142. 125(1:)(&),4#2.15@)(6) and (7

G s
142.15(d) _
§ 9.1 OMB approvals under the Paperwork Reduction Act. -
% % % Xk % 3
40 CFR citation OMB control
No.

* % % %k %

National Primary Drinking Water Ré‘gg.l_e;uions R

__ _ 20400228
141.27-141 305 e .2040-0090

* ¥ * %k *k

Natibﬁal Pmnary Drinking Water Regulations Implementation

142.14(d)(8)-(1 1 YO 2040-0210
1Ty I UC) N 2040-0090
142, 1A(E) e eeeeres e eereeeseneserenessesreree 2040-0209

142, 1A(Z) evveoeereeereeeeemeeemscereeseseseeeereesessereesee 2040-0090
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V7R L1 N 2040-0090,

2040-0209
142, 15(D)-(C)(3)-creveemrerereereeemeesesseessssesssseesnes 2040-0090
CYI 10 C) N 2040-0210
142, 15(C)(5)ereemmrererrenesrereeraessesereserasseneneeees 2040-0090
142.15()(6) AN (T).eveorrreerreeeereereemreecresnrrenes 2040-0228
LU INETC: ) WO 2040-0090

* k ok k k

Part 141--National Primary Drinking Water Regulations _
1. The authority citation for part 141 continues to read as follows

Authority: 42 U.S.C. 300f, 300g-1, 300g-2, 300g-3, 300g-4, 300g-:5 300, \ =4, 300j-9, and
300j-11. |

Subpart B-[Amended]

2. Sections 141.15 and 141.16 are removed.
§§ 141.15 and 141.16 [remove]

3. Section 141.25 is amended by :

a. Revising paragraph (a) introductory text (l:he table remams‘lln
b. Revising paragraph (¢)(1) and adding a new table in (c)(1), -
c¢. Revising paragraph (c¢)(2) and redesxgnatmg the table in (c)(2).
c¢. Revising paragraph (d).

The revision and addition read.as

loactivitj;',f

faminants shalt-be conducted to determine compliance with § 141.66
(radloactmty)mmbrdance wil ods in the following table, or their equivalent determined by
EPA in accordancewnh§ 14127

* * % % %k

(C) * ok ok ;
(1) To determine comphm thh §141 66(b)(c) and (e) the detection limit shall not exceed the
concentratlons in Table B.

Table B-Detection Limits for Gross alpha particle activity, Radium 226,
Radium 228, and Uranium

...........................................................................................................................................

Contaminant Detectton Limit
Gross alpha particle activity........ccoooccereenee. 3 pCi/L

Radium 226 ......cc.ovcveceerieerreerrrene e 1 pCi/L

Radium 228.......ccoiiiiiiiiiineereia 1 pCV/L
Uranium....coccoiiereiines e s seresessresecsnne Reserve
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(2) To determine compliance with §141.66 (d) the detection limits shall not exceed the concentrations
listed in Table C.

Table C—Detection Limits for Man-Made Beta Particle and Photon Emitters
* %k %k %k %

(d) To judge compliance with the maximum contaminant levels listed in §141.66, averages of data shall
be used and shall be rounded to the same number of significant figures as the maximum contaminant
level for the substance in question.

* ok % ok ¥

Subpart C-[Amended]
4. Section 141 26 is revised including the heading to read as follﬁ'ius'

228, and uranium. "
(1) Community water systems (CWSs) must conduct initial u ng to determine compliance with §
141.66 (b), (c) and (e) by December 31, 2007. For the purposes '
activity, radium-226, radium-228, uranium, and beta partig.le'}and pshi
“detection limit” is deﬁned as in §141 25(c) '

Rer called a sampling point)

distribution system that is representative of aﬂ sources being: 156} ¢a
“at the same sampling pomt unless

under normal operating COﬂdlthIlS The system must take eachsa

'WSs must conduct more frequent monitoring when
: srble cortamination or when changes in the distribution system or
ncrease the concentration of radioactivity in finished water.

7 béfere December 31, 2007.

(i1) Brandfathermg of data. States may allow historical monitoring data collected at a sampling point to
satisfy the initial momtormg requirements for that sampling point, for the following situations.

(A) - To satisfy initial monitoring requirements, a community water system having only one entry
‘ ... point to the distribution system may use the monitoring data from the last compliance monitoring
" -peri6d that began between June 2000 and [INSERT DATE 3 YEARS AFTER
PUBLICATION IN THE FEDERAL REGISTER].

(B)  To satisfy initial monitoring requirements, a community water system with multiple entry points
and having appropriate historical monitoring data for each entry point to the distribution system
may use the monitoring data from the last compliance monitoring period that began between
June 2000 and [INSERT DATE 3 YEARS AFTER PUBLICATION IN THE FEDERAL
REGISTER].

December 8, 2000 Appendix G-6 Radionuclides Guidance




) To satisfy initial monitoring requirements, a community water system with appropriate historical
data for a representative point in the distribution system may use the monitoring data from the
last compliance monitoring period that began between June 2000 and [INSERT DATE 3
YEARS AFTER PUBLICATION IN THE FEDERAL REGISTERY], provided that the State
finds that the historical data satisfactorily demonstrate that each entry point to the distribution
system is expected to be in compliance based upon the historical data and reasonable
assumptions about the variability of contaminant levels between entry points. The State must
make a written finding indicating how the data conforms to the these requirements.

(iii} For gross alpha particle activity, uranium, radium-226 and radium-228 monitoring, the State may
waive the final two quarters of initial monitoring for a sampling point if the results of thé samples from
the previous two quarters are below the detection limit.
(iv) If the average of the initial monitoring results for a sampling:point is e MCL the system
must collect and analyze quarterly samples at that sampling point-until the sysf 83 results from four -
consecutive quarters that are at or below the MCL, unless the system entersanto anoﬁuer hedule as part
of a formal comphance agreement with the State. .

monitoring from once every three years to once every six or nine:
the following criteria.

(i) If the average of the initial monitoring results for each contam
uranium, radium-226, or radium-228) is below the detection limit sp#
the system must collect and analyze for that contammant using at least onesamp!eat that sampling point
every nine years. :

(i1) For gross alpha particle activity and uranium, if the vmgeof e mmal momtormg results for each
contaminant is at or above the detection limitbut at or below Yot CL, the system must collect and
analyze for that contaminant using at least one sample at that s point every six years. For
combined radium-226 and radium-228, the analytical results musf'Be combined. If the average of the
combined initial monitoring results forradium-226 and radium-228 s at or above the detection limit but
at or below ¥ the MCL, the system: must collect and analyze for that contaminant using at least one
sample at that sampling point every’ §ix years.

(iti) For gross-alpha particle at ity and uranium, if the average of the initial monitoring results for each
contaminant is abo_ve % the MCE but.at or below.the MCL, the system must collect and analyze at least
one sample at thatfmplmg rthree years. For combined radium-226 and radium-228, the
analytical results must be combi fthe:average of the combined initial monitoring results for radium-
226 and radium-228 is above Y the' MCL but at or below the MCL, the system must collect and analyze
at least one sample' st thatsar plmg point every three years.

(iv) Systems must use the»sam collected during the reduced monitoring period to determine the
monitoring frequency for subseqm;m monitoring periods (e.g., if a system’s sampling point is on a nine
yearmonitoring period, and-the sample result is above % MCL, then the next monitoring period for that
sampling point is three years).

(v) If a system has a monitoring resuit that exceeds the MCL while on reduced monitoring, the system
must collect and analyze quarterly samples at that sampling point until the system has results from four
consecutive quarters that are below the MCL, unless the system enters into another schedule as part of a
formal compliance agreement with the State.

(4) Compositing: To fulfill quarterly monitoring requirements for gross alpha particle activity, radium-
226, radium-228, or uranium, a system may composite up to four consecutive quarterly samples from a
single entry point if analysis is done within a year of the first sample. States will treat analytical results
from the composited as the average analytical result to determine compliance with the MCLs and the
future monitoring frequency. If the analytical result from the composited sample is greater than ¥z MCL,
the State may direct the system to take additional quarterly samples before allowing the system to sample
under a reduced monitoring schedule.
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(5) A gross alpha particle activity measurement may be substituted for the required radium-226
measurement provided that the measured gross alpha particle activity does not exceed 5 pCi/l. A gross
alpha particle activity measurement may be substituted for the required uranium measurement provided
that the measured gross alpha particle activity does not exceed 15 pCi/l. The gross alpha measurement
shall have a confidence interval of 95% (1.650, where o is the standard deviation of the net counting rate
of the sample) for radium-226 and uranium. When a system uses a gross alpha particle activity
measurement in lieu of a radium-226

and/or uranium measurement, the gross alpha particle activity analytical result will be used to determine
the future monitoring frequency for radium-226 and/or uranium. If the gross alpha particle activity result
is less than detection, /% the detection limit will be used to determine compliance and thé%nure
momtormg frequency ;

photon radioactivity, a system must monitor at a frequency as follows:
(1) Community water systems (both surface and ground wamt) desxgnatad’by the

emitters and annual samples for tritium and strontium-90 at
(hereafter called a sampling point), beginning within one quan
Systems already designated by the State must continue to samp €Y
reafﬁrms or removes the des:gnatlon

at thats sarﬁplmg point to once every

(screening level), the State may reduce the freqmcy 0
I ffhls section during the reduced

3 years. Systems must collect all samples re(ptred in p‘: !
monitoring period.

(ii) For systems in the vicinity of a nuoiear facxhty, the State may allow the CWS to utilize
environmental surveillance data colléwgd«by the nuclear facility in lieu of monitoring at the system’s
entry point(s), where the State detemfmes if suchdata is applicable to a particular water system. In the
event that there is a release from anuclear facilny systems-which are using surveillance data must begin
momtormg atthe communuy m system’s anll'ypomt(s) in accordance with paragraph (b)(1).

) rface and-ground water) designated by the State as utilizing
puclear facilities must sample for beta particle and photon

(i) Quarterly monitoring for gposs beta particle activity shall be based on the analysis of monthly
safiples or the analysis ofa composite of three monthly samples. The former is recommended.

(ii): For iodine-131, a composite of five consecutive daily samples shall be analyzed once each quarter.
Asoniered by the State, more frequent monitoring shall be conducted when iodine-131 is identified in

composite of four consecutive quarterly samples or analysis of four quarterly samples. The latter
procedure is recommended.

(iv) If the gross beta particle activity beta minus the naturally occurring potassium-40 beta particle
activity at a sampling point has a running annual average (computed quarterly) less than or equal to 15
pCVL, the State may reduce the frequency of monitoring at that sampling point to every 3 years. Systems
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must collect all samples required in paragraph (b)(2) of this section during the reduced monitoring
period.

(v) For systems in the vicinity of a nuclear facility, the State may allow the CWS to utilize
environmental surveillance data collected by the nuclear facility in lieu of monitoring at the system’s
entry point(s), where the State determines if such data is applicable to a particular water system. In the
event that there is a release from a nuclear facility, systems which are using surveillance data must begin
monitoring at the community water system’s entry point(s) in accordance with paragraph (b)(2).

(3) Community water systems designated by the State to monitor for beta particle and photon
radioactivity can not apply to the State for a waiver from the monitoring frequencies specxﬁed in
paragraph (b)(1) or (b}(2) of this section.
(4) Community water systems may analyze for naturally occurring potassmm beta*pamcle activity
from the same or equivalent sample used for the gross beta pamclewactlvny ) Systems are

s @

allowed to subtract the potassmm-40 beta particle activity valuefr'em the toté'l” 8ia partlcle activity

level in § 141.66(d) beginning the month after the ex: i curs. Systems;‘must continue monthly
monitoring until the system has established, by .a mllmg of 3 monthly samples, that the MCL is
being met. Systems who establish that the MCL is being: 10 quarterly monitoring until
they meet the requirements set forth in paragraph (b)( l)(u) or (b)_(QXi)*of this section.

(c) General monitoring and compliance regutrements for radwhucl:de

(1) The State may require more frequert monitoring than specified in paragraphs (a) and (b) of this
section, or may require confirmation samples at its discretion. The results of the initial and confirmation
samples will be averaged for use in.compliance determinations.

(2) Each pubhc=xvater systems shaﬂm0n1tor at: the time de51gnated by the State during each compliance
period. .

(3) Complia
result(s) obtain
in violation of th

66 (b) through (e) will be determined based on the analytical
i plmgpomti. If one sampling point is in violation of an MCL, the system is

(i) For svswms Tnonitos ore: than once per year, compliance with the MCL is determined by a
running annual average at. ieach sampling point. If the average of any sampling point is greater than the
MCL, then the system is out of compliance with the MCL.

(1) For systems momtormgmore than once per year, if any sample result will cause the running average
to exceed the MCL at any sample point, the system is out of compliance with the MCL immediately.
(iii) Systems must include all samples taken and analyzed under the provisions of this section in
determmmg complsance even if that number is greater than the minimum required.

(iv) Ifa system does not collect al! required samples when compliance is based on a running annual
average of quarterly samples, compliance will be based on the running average of the sampies collected.
(v) If a sample result is less than the detection limit, zero will be used to calculate the annual average,
unless a gross alpha particle activity is being used in lieu of radium-226 and/or uranium. If the gross
alpha particle activity result is less than detection, ¥ the detection limit will be used to calculate the
annual average.

(4) States have the discretion to delete results of obvious sampling or analytic errors.
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(5) If the MCL for radioactivity set forth in §141.66 (b) through (e) is exceeded, the operator of a
community water system must give notice to the State pursuant to §141.31 and to the public as required
by Subpart Q of this part.

Subpart F-[Amended)

5. Anew § 141.55 is added to Subpart F to read as follows:

§ 141.55 Maximum contaminant level goals for radionuclides.
MCLGs for radionuclides are as indicated in the following table:

Contaminant MCLG

1. Combined radium-226 and radium -228 Zero

sl

2. Gross alpha particle activity (excluding radon | Zero
and uranium)

3. Beta particle and photon radioactivity Zero

4, Uranium Zero

Subpart G-National Primary Drinking Water Regulatfu‘ns: Ma
Maximum Residual Disinfectant Levels

6. The title of Subpart G is revised as set out aboye

taminant Levels and

7. A new § 141.66 is added to Subpart G to read as follows:
§ 141.66 Maximum Contaminant Levds for Radionuclides.:
(a) [reserved]
(b) MCL for combined radium-22 §el

causmg 4 mrem total bodybr organ dose equlva[ents must be calculated on the ba51s of 2 liter per day
drigking water intake using the 168 hour data list in “ Maximum Permissible Body Burdens and
Maximum Permissible Concentrations of Radionuclides in Air and in Water for Occupational
Exposwre,” NBS (Nafional Bureau of Standards) Handbook 69 as amended August 1963, U.S.
Depanmfant of Gemmerce. This incorporation by reference was approved by the Director of the Federal
rdance with 5 U.S.C. 552(a) and 1 CFR part 51. Copies of this document are available
from the Na’t:onal Technical Information Service, NTIS ADA 280 282, U.S. Department of Commerce,
5285 Port Royal Road, Springfield, Virginia 22161. The toll-free number is 800-553-6847. Copies may
be inspected at EPA's Drinking Water Docket, 401 M Street, SW., Washington, DC 20460; or at the
Office of the Federal Register, 800 North Capitol Street, NW., Suite 700, Washington, DC. If two or
more radionuclides are present, the sum of their annual dose equivalent to the total body or to any organ
shall not exceed 4 mrem/year.
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Table A - Average Annual Concentrations Assumed to Produce
A Total Body or Organ Dose of 4 mrem/yr

1. Radionuclide Critical Organ pCi per Liter
2. Tritium...conecccnccicenieorennee Total body ....cooevvirieiriiienens 20,000
3. Strontium-90.................c..... Bone Marrow .........cocccoeeeeeeene. 8

(e) MCL for uranium. The maximum contaminant level for uranium is 30 g/L.

(f) Compliance dates. (1) Compliance dates for combined radium 226 and 228; gross aipha particle
activity, gross beta particle and photon radioactivity, and uranium: Commuﬁrty waaer systems must

DATE 3 YEARS AFTER PUBLICATION IN THE FEDERAL REGIS’IER] <and;
be determmed in accordance W1th the reqmrements of § 141 .25 and § 141.26 Comp

is required on [INSERT DATE 3 YEARS AFTER PUBL‘[CA'HQN IN THE FEDEM .
REGISTER].
(g) Best Available Technologies (BATs) for Radionuclides. Thc~5
of the Act, hereby identifies as indicated in the following table the b
achieving compliance with the maximum contaminant levels for combmed“mﬂmm-226 and 228, uranium,
gross alpha particle activity, and beta particle and photon radioactivity. -

Tabie B - BAT for combined radium-226 and radium-228, uranium, gross alpha particle activity, and beta

particle andphoton radloactmty e

; ator, pursuant to section 1412

Contaminant o BAT
1. Combined Radium-226 and Rad}@;228 .| Ton Exchaﬁge, Reverse Osmosis, Lime Softening
2, Uranium - - | Ton Exchange, Reverse Osmosis, Lime Softening,
. X v Coagulation/Filtration
. Gross alphs,pamcle actrvuy{Excludmg | "Reverse Osmosis
Radon and; Uranmm)» e
4. Beta Pamclund*rhmn Radi&é&'ﬁity Ion Exchange, Reverse Osmosis
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(h) Small systems compliance technologies list for radionuclides.

Table C - List of Smail Systems Compliance Technologies for Radionuclides
and Limitations to Use

Unit Technologies Limitations Operator Skill Level Raw Water Quality Range
(see footmotes) Required' & Considerations'

1. Ion Exchange (IE) (a) Intermediate All ground waters

2. Point of Use (POU?) IE (b) Basic All ground waters |

y require pre-

3. Reverse Osmosis (RO) (c) Advanced Surface waters
A

4. POU2RO () Basic
5. Lime Softening (d) Advanced

6. Green Sand Filtration (e) Basic _

7. Co-precipitation with 3] Intermediate tg
Barium Sulfate Advanced

8. Electrodialysis/

Electrodialysis Reversal

9. Pre-formed Hydrous (2

Manganese Oxide Filtration

10. Activated alumina (a), (h) :N_"?'ground waters; competing
d@nion concentrations may affect
regeneratlon frequency

11. Enhanced (i)‘fﬁ_ ‘ ) Adﬁhbed o Can treat a wide range of water

coagulation/filtration SO . qualities

! National Research Council (NRC). nge Water e Every T@ ‘Improving Water Service to Small

Commumtzes -:Natlonal Academy' :

: combination of vant‘ble source water quality and the complexity of the water chemistry involved may make
) nology too cdnplex for small surface water systems.
¢ val efficiencies can vary depending on water quality.

“Hnsteclmbbgy may be very limited in application to small systems. Since the process requires static mixing,
deténtion basins, and filtration, it is most applicable to systems with sufficiently high sulfate levels that already
have a suitable filtration treatment train in place

# This technology is most applicable to small systems that already have filtration in place.

® Handling of chemicals required during regeneration and pH adjustment may be too difficult for small systems
without an adequately trained operator.

- Assumes modification to a coagulation/filtration process already in place.
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Table D- Compliance Technologies by System Size Category for Radionuclide NPDWRs

Compliance Technologies® for System Size Categories
(Population Served)

Contaminant 25 - 500 501 - 3,300 3,300 - 10,000

1. Combined radium-226 and 1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9
radium-228

2. Gross alpha particle activity 3,4

3. Beta particle activity and 1,2,3,4

photon activity

4, Uranium 1,2,4,10, 11

Note: (1) Numbers correspond to those technologies found liste@

Subpart O - [Amended]
Appendix A to Subpart O

8. The table in Appendix A to Subpart O is amended und
the entries for “Beta/photon emitters”, “Alpha emitters’
“Uranium (pCi/L)” to read as follows: e

gntaminants” by revising
adding the entry for
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Subpart Q ~ [Amended)

. 9. Appendix A to Subpart Q under L. “F. Radioactive Contaminant” is amended by revising the entries 1,2, and 3,
adding entry 4 and redesignating endnotes 9 through 17 as endnotes 11 through 19 and adding new endnotes

number 9 and 10.
Appendix A to Subpart O of Part 141-NPDWR Violations and Other Situations Requiring Public Notice'

Monltor!ng & Testing Procedure

. \ . ey 2
MQL/MRDL 1 l.\.fl‘gl.g;ans Vnolatlons S

Contamm'a'}ti‘ = “Tier of Public
Notice: Requlred

1. Violations of National Primary Drinking Water Regulations ‘NPQWR)’

* kK Kk k% %

Citation ' "Notice 3 {}Ci'tation

F. Radioactive Contaminants

1. Beta/photon emitters 2 141.66(d) - _ S 41.25(a) .
2. Alpha emitters 2 141.66(c)y : - F4125(a)
oo ~}#41.26(a)
3. Combined radium (226 & | 2 141.666). 141.25(a)
228) 141.26(a)
4. Uranium 2° 141. 66(e) 141.25(a)
| 141.26(a)

* % %k % k k ok

. Appendix A -Endnotes

% %k %k %k ok

1. Violations and other situations. nbthsted in this table (e.g., reporting violations and failure to prepare
Consumer Confidence Reports), donot require notice, unless otherwise determined by the primary agency.
Primacy agencies may, at their option, also require a more stringent public notice tier (e.g., Tier 1 instead of
Tier 2 orTler 2 instead of Tier 3) for specific violations and situations listed in this Appendix, as authorized

* % & Kk %

9. The uranium MCL Tier 2:‘¥iéi’ation citations are effective [INSERT DATE 3 YEARS AFTER
PUBLICATION IN THE FEDERAL REGISTER] for all community water systems.

10 The uranium Tier 3 violation citations are effective December 7, 2003 for all community water systems.
* Kk % %

Appendix B to Subpart Q [Amend]

10, Appendlx Bto Subpart Q is amended by redesignating entries 79 through 88 as 80 through 89, adding entry 79
for yranium under “G. Radioactive Contaminants”, redesignating endnote entries 16 through 21 as 17 through 22
and d.ddm" endnote 16.
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Appendix B to Subpart Q of -- Standard Health Effects Language for Public

Notification
| MCLG' | MCL? —
Contammant 0 Standard Health Effects Langnage
mg/L mg/L Notification

Natlonal anag Drinking Water Regulations (NPDWR):

% %k & %k k x %

G. Radioactive Contaminants:

79. Uranium'® Zero 30 ug/L | Some people who drink water containing wemium in excess
of the MCL over many years may have anmcreased risk of
getting cancer and kidney toxuzmr .

%* %k Ok K k k%

Appendix B Endnotes
1. MCLG- Maximum contaminant level goal
2. MCL~- Maximaum contaminant level

* %k % ¥ %

16. The uranium MCL is effective [INSERT DATE 3 kas\ KT
FEDERAL REGISTER] for all community water systems. < ’
XK K S

UBLICATION IN THE

PART 142~ NATIONAL PRIMARY DRlNKINOf*WATER REGIIL‘ATIONS IMPLEMENTATION
1. The authority citation for part 142 contlnus*to read asfollows.

 Authority: 42 U.S.C. 300f, 300g-1, 3093- 300g-3,300g-4, -
Subpart B Primary Enforcement Regpor '

2. Section 142.16 is amended by addin
follows: :

§142.16 Specnl pnmacy requnmmts

* ¥ ¥k ¥ ¥

) [reserved_]
(j) [reserved]
(k) [reserved] o
{I) An apphcanoi: e aliof a State program revision for Radionuclides which adopts the requirements

specified in §-141.26(2)(2)H}E) of this chapter must contain the following (in addition to the general primacy
requirements enumerated in- ﬂ)_ ' parrghcludmo that State regulations be at least as stringent as the Federal

reunCnts): :
%7 (1) If a State chooses to use grandfathered data in the manner described in § 141.26(2)(2)(ii)}(C) of this
apter, then the State must describe the procedures and criteria which it will use to make these determinations
(whether distribution system or entry point sampling points are used).
S (i) The decision criteria that the State will use to determine that data coliected in the distribution
arve represéntative of the drinking water supplied from each entry point to the distribution system. These
mmuust consider:
' (A) All previous monitoring data.

(B) The variation in reported activity levels.

(C) Other factors affecting the representativeness of the data (e.g. geology)
(2) A monitoring plan by which the State will assure all systems complete the required monitoring within the

reguiatory deadlines. States may update their existing monitoring plan or use the same monitoring plan submitted
for the requirements in §142.16(e)(5) under the National Primary Drinking Water Regulations for the inorganic and

-300g-6, 300j-4, 300j-9, and 300j-11.

“'eservln&“‘PN agraphs @, () and () and adding paragraph (1) to read as
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organic contaminants (i.e. the Phase II/'V Rules). States may note in their application any revision to an existing
monitoring plan or note that the same monitoring plan will be used. The State must demonstrate that the monitoring

plan is enforceable under State law.

3. Section 142.65 is added to read as follows.
§ 142.65 Variances and exemptions from the maximum contaminant levels for radionuclides.

(a)(1) Variances and exemptions from the maximum contaminant levels for Combined Radium-226 and Radium-
228, Uranium, Gross alpha particle activity (Excluding Radon and Uranium), and Beta Particle and Photon
Radioactivity. The Administrator, pursuant to section 1415(a)(1)(A) of the Act, hereby identifies the following as
the best available technology, treatment techniques, or other means available for achieving compliance with the
maximum contaminant levels for the radionuclides listed in §141.66 (b), (¢}, (d), and (e) of thls nhapter for the
purposes of issuing variances and exemptions, as shown in Table A of this paragraph o »

Table A. BAT for Radionuclides Listed:in’§ 141.66:

Contaminant . "
Combined Radium-226 and Radium-228 lon E‘(éﬁﬂ‘ngc szer;e Osmosis, Lishe:Sof
Uranium lon Exchmge, Reverse Osmosis, lee Soﬁemn

Coagulatm!thmtlon

Gross alpha particle activity (Excluding Radon and Reverseé Osmosis }
Uranium) '
Beta Particle and Photon Radioactivity Tori ¢, Reverse:Osmosis

In addition, the Administrator hereby identifies the following as thé ible technology, treatment techniques,
or other means available for achieving compliance with the maximum contaminant levels for the radionuclides listed
in §141.66 (b), (c), (d), and (¢) of this chapter. for the purposes of issuing variances and exemptions to small
drinking water systems, defined here as dzés&serving 10,000 persons er fewer, as shown in Table C on this section.
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Table B. List of Small Systems Compliance Techuaologies for Radionuclides
and Limitations to Use

Unit Technologies Limitations Operator Skill Level Raw Water Quality Range
{see footnotes) Required’ & Considerations'

1. Ion Exchange (IE) (a) Intermediate All ground waters

2.. Point of Use (POU?) IE | (b) Basic All ground waters

3. Reverse Osmosis (RO) (c) Advanced Surface waters usually require

pre-filtration .

4. POU?RO (b) Basic Surfagewatersdisually require

5. Lime Softening (d) Advanced
6. Green Sand Filtration (e) Basic

7. Co-precipitation with H Intermediate
Barium Sulfate

8. Electrodialysis/

Electrodialysis Reversal

9. Pre-formed Hydrous (g)

Manganese Oxide Filtration

10. Activated alumina {(a), (h) Aqv v B }Jd waters; competing
e anigiy concentrations may affect

A -régeneration frequency
11. Enhanced (i) “ Al ™ Can treat a wide range of water
coagulation/filtration qualities

' National Research Council (NRC). Sg

W ater from Every Tap: .improvmg Water Service to Small
\ 7.

ceptrations of the contaminant ions. Disposal options should be
miclogy.

, programs for long-term operation, maintenance, and monitoring
ensure pr0per performance.

° Rejegt: swater dlSposal op e carefully considered before choosing this technology. See other RO
limjg#tions described in the‘::_ WS omphance Technologies Table.

4 THe combination of vanable source water quality and the complexity of the water chemistry involved may
méce this technology too oomplex for small surface water systems.

. Rﬂmval efficiencies-¢an vary depending on water quality.

"an&echnologymay be very limited in application to small systems. Since the process requires static mixing,

-detenition basins, and filtration, it is most applicable to systems with sufficiently high sulfate levels that already
have asuiteble filtration treatment train in place

$ This technology is most applicable to small systems that already have filtration in place.

* Handling of chemicals required during regeneration and pH adjustment may be too difficult for small systems
without an adequately trained operator.

i Assumes modification to a coagulation/filtration process already in place.
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Table C. BAT for Small Community Water Systems for the Radionuclides Listed in § 141.66

Compliance Technologies' for System Size Categories
(Population Served)

Contaminant 25-500 501 - 3,300 3,300 - 10,0600
Combined radium-226 and 1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9
radium-228 -

Gross alpha particle activity 3,4 3,4 3,4

Beta particle activity and photon 1,2,3,4 1,2,3,4 1,2,3,4

activity . ]
Uranium 1,2,4,10,11 1,2,3,4,5,10:41 |28, 5, 10,11

Note: (1) Numbers correspond to those technologies found listed in the tab}éé’bf this parag.. :

nt technology identified in Table
10,000 persons or fewer), Table

(2) A State shall require community water systems to install and/or u u e
A of this section, paragraph (1), or in the case of small water systems (the 5es
B and Table C of this section, as a condition for granting a variance except'ss; .in paragraph (a)(3) of this
section. If, after the system’s installation of the treatment technology, the system t meet the MCL, that system
shall be eligible for a variance under the provisions of section 1415(a){1)(A) of ﬂ\e ct

(3) If a community water system can demonstrate through comprehenme engmeermg assessments which may
include pilot plant studies, that the treatment technologies 1denuﬁedfm&|sseq1mwould only achieve a de minimus
reduction in the contaminant level, the State may-issue a schedule of cot that requires the system being
granted the variance to examine other treatment technolo:,tes as a conditiy obtaining the variance.

(4) If the State determines that a treatmentiechnologv identified under paragraph (a)(3) of this section is technically
feasible, the Administrator or primacy Stateitiay require the system to install and/or use that treatment technology in
connection with a compliance scheduie- issued underﬂlc provisions of section 1415(a}(1)(A) of the Act. The State’s
determination shall be based upon studles by the system and other relevant information.

(5) The Sta:emu) require a co ity water syshun‘to use bottled water, point-of-use devices, point-of-entry
devices or othetmeans as a con 'grammg a variance or an exemption from the requirements of §141.66 of
this chapter.to.avoid ai unreaso ' ]
6) Commumtv watersystems that us&:boltled water as a condition for receiving a variance or an exemption from
the requirements of §141.66of this chapwr must- meet the requirements specified in either paragraph (g)(1) or (g)(2)
and (g)(3) of §142 62.

(7) Community water syswmsthat use pomt-of-use or point-of-entry devices as a condition for obtaining a variance
or an exemption from the radmuc!!des NPDWRs must meet the conditions in §142.62 (h)(1) through (h)(6).

T~y
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Derived Concentrations of Individual
Beta Particle and Photon Radioactivity Emitters

(in pCi/L)
Nuclide 1976 limits
(*half-life of 24 (based on critical organ at 4 mrem/yr)
hours or less)
H-3 (HTO) 20,000
Be-7 6,000 |.
c-11 NG e
N-13 _
C-14 2,000
c-15
0-15
F-18* 2,000
Na-22 . 400
Na-24
si31* b 3,000
P-33 '
P-32 30
§-35 (Inorg) L ‘ 500
Cl-36 o ' 700
C1-38 * 1,000
K-42* 900
Ca-45 o 10
Ca-47 80
Sc-46 100
Sc-47 Lo 300
Sc-48 ST 80
V-48 - 90
Ca51 S 6,000
Mn-52 90
Mn-54 ' 300
Mn-56 * ' 300
Fe-55 2,000
Fe-59 200
Co-57 1,000
Co-58 300
Co-58m 9,000
Co-60 100
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. YP1m *
ez

Nuclide

(*half-life of 24
hours or less)

1976 limits
(based on critical organ at 4 mrem/yr)

Ni-58

300

Ni-63

50

Ni-65 *

300

Cu-64*

900

Zn-65

Zn-68*

Zn-69m *

Ga-67

Ga-72*

Ge-71

As-73

As-74

As-76

As-77

Se-75

Br-82

Rb-82

Rb-86

Rb-87

Rb-88

Rb-89

Sr-82

Sr-85 ¢

Sr-85m

Sr-88

Sr-80

Sr-91*

Sr-92

Y490

90

9,000

200

Y-83

S0

2793 -

2,000

Zr-95

200

Zr-97 *

60

Nb-93m

1,000

Nb-94

NC
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1,000

goo| .

20000

Nuclide 1976 limits

(*half-life of 24 (based on critical organ at 4 mrem/yr)

hours or less)
Nb-95 300
Nb-95m NC
Nb-97 * 3,000
Nb-97m
Mo-99 600
Tc-95 NC
Te-95m NC
Tec-96 300,
Tc-96m * 30,000’
Te-97 6,000
Tc-97m
Tc-99
Tc-98m
Ru-97 1,000
Ru-103 200
Ru-105* NC
Rh-105m
Ru-106 30
Rh-103m* 30,000
Rh-108 * 300
Rh-106 . .. NC
Pd-100 i NC
Pd-101 ‘ NC
Pd-103 900
Pd-107 NC
Pd-109 300
Ag-105 300
Ag-108 B
Ag-108m NC
Ag-109m
Ag-110
Ag-110m 90
Ag-111 100
Cd-109 600
Cd-115 90
Cd-115m 90
n-113m* 3,000
in-114
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Nuclide

(*half-life of 24
hours or less)

1976 limits

{based on critical organ at 4 mrem/yr)

in-114m *

60

In-115

300

In-115m *

1,000

Sn-113

300

Sn-121

Sn-121m

Sn-125

Sn-126

Sb-122

Sb-124

Sb-125

Sb-126

Sb-126m

Sb-127

Sb-129

Te-125m

Te-127

Te-127m

Te-129

Te-129m

Te-131m

Te-131

£y

Te-132 !

122

-123

1125

126

129

1131 ' 3
REEE 90
esze 10
Teaes 100

1-135* - 30

Cs-131 20,000

Cs-134 80

Cs-134m* 20,000

Cs-135 900
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Nuclide 1976 limits

(*half-life of 24 (based on critical organ at 4 mrem/yr)

hours or less)
Cs-136 800
Cs-137 200
Cs-138 NC
Ba-131 600
Ba-133
Ba-133m
Ba-137m
Ba-139
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-142*
Pr-143
Pr-144
Pr-144m
Nd-147 *
Nd-149 * 900
Pm-147 NC
Pm-148 ~NC
Pm-148m " NC
Pm-149 100
Sm-151 1,000
Sm-153 200
Eu-1582* 200
Eu-154 ) 60
Eu-155~ e 600
E-156 NC
Gd-153 800
Gd-159 * 200
TH-158 NC
Tb-160 100
Dy-165* 1,000
Dy-166 100
Ho-166 90
Er-169 300
Er-171* 300
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Nuclide 1976 limits
(*haif-life of 24 (based on critical organ at 4 mrem/yr) .
hours or less)

Tm-170 100
Tm-171 1,000
Yb-169 NC
Yb-175
Lu-177
Hf-181
Ta-182
W-181
W-185
W-187 *
Re-183
Re-186
Re-187
Re-188 *
0s-185
Os-191
Os-191m * P
0s-193 '
Ir-190
Ir-192
Ir-194 *
Pt-191
Pt-193¢
Pt-193m
Pt-197
Pt-187m *
Au-196 ..
Au-198"

-Hg=197 NC
L L
TI200 NC
T1-201 NC
TI-202 300
TI-204 300 .
T1-207
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Nuclide 1976 limits
(*half-life of 24 (based on critical organ at 4 mrem/yr)
hours or less)

Ti-208
TI1-209
Pb-203 1,000
Pb-209 NC
Pb-210 NC
Pb-211 NC
Pb-212

| Pb-214
Bi-206
Bi-207
Bi-212 3N
Bi-213 NCY . .
Bi-214 Nel
Fr-223 NC
Ra-225 - NC:
Ra-228 o
Ac-227 NG
Ac-228
Th-231 NC
Th-234 NC
Pa-233 300
Pa-234 " NC
Pa-234m
U-237 NC
U-240 NC
Np-236
Np-238 NC
Np-239 NC
Np-240 NC
Np-240m
Pu-241 NC
Pu-243 NC
Am-242m NC
B8k-249
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