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Purpoig: To inform the Commission of the Nuclear Regulatory
Commission staff's intent to announce, in the Federal
Reaister HR1, the availability of the " Staff Technical
Position on Alternate Concentration Limits for Title 11
Uranium Hills" (Enclosure 1).

Backaround: Alternate Concentration Limits (ACLs) represent alternative
limits to two other concentration limits specified in the
standards promulgated by the U.S. Environmental Protection
Agency (EPA) and subsequently incorporated into NRC
regulations for hazardous constituents entering ground water
at uranium mill tailings sites, namely, background ground-
water quality (background limits) and drinkir:-water limits
(Table SC, Appendix A to 10 CFR Part 40).

_

The standards for environmental protection at uranium and
thorium mills were promulgated by EPA pursuant to the Uranium
Mill Tailings Radiation Control Act of 1978 (UMTRCA). The
standards were issued separately for the UMTRCA-designated
Title I sites (inactive or abandoned mills) and Title 11
sites (licensed commercial processing mills).
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Standards for Title I sites were first published in the
[ederal Eggifter on January 5, 1983, as Subparts A, B, and C
of 40 CFR Part 192 (48 [R 602). The EPA standards for
Title I sites were challenged by several industry and
environmental groups, who filed challenges to the standards
with the Tenth Circuit Appeals Court. On September 3, 1985,
the Court dismissed all challenges except those pertaining to
the ground-water standards, which were remanded to the EPA.
The EPA re-issued proposed standards for Title I sites on
September 24, 1987 (52 EB 36000). NRC staff raised several
issues concerning the proposed standards and communicated
these concerns to the EPA. All but one of the issues raised
by NRC staff have subsequently been resolved. The remaining
issue is EPA's required concurrence in any ACL which results
in the primary standard being exceeded outside the site
boundary or at any point greater than 500 meters from the
Point-of-Compliance at Title I sites. The promulgation of
the EPA's proposed standards for Title I sites is pending the
resolution of this issue by the Office of Management and
Budget.

Standards for Title II sites were published on October 7,
1983, as Subparts D and E to Part 192 (48 fB 45946). These
standards include provisions that allow establishing ACLs on
a site-specific basis. The EPA standards for Title II sites
were subsequently incorporated into NRC's regulations-

.

(Appendix A to Part 40) dated November 13, 1987 (52 EB
43562).

,

Subsequent to the promulgation of the EPA standards, in 1983,
the NRC and EPA staffs held several meetings over a period of
about 3 years (September 1984 - April 1987), to develop a
mutually-acceptable methodology for establishing ACLs. EPA
and NRC have since issued separate ACL guidance. EPA
announced the availability of its " Alternate Concentration
Limit Guidance, Part 1, Policy and Information Requirements"
in July 1987 (52 fB 27579). NRC announced the availability
of its draft " Technical Position on Alternate Concentration
Limits for Uranium Hills" in June 1988 (53 fB 24820).

The draft technical position was submitted to the Commission
in SECY-88-153, dated May 27, 1988, and was approved by.
negative consent (i.e., no objection), in a memorandum from
the Secretary to the Executive Director of Operations, dated
June 20, 1988.

~

Concerned organizations, both in the government and in the
private sector, were very interested in NRC's draft technical

.
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;position on'ACLs. NRC' received comments and suggestions from
staff mer:bers-in two EPA offices and from eight other

. j
,

concerned parties, including organizations in the Federal and
E

State governments, affected. Indian Tribes, private companies,. i
and the public. '

The NRC staff reviewed the comments received on the draft- - '

technical position. The comments were subsequently analyzed
,

and grouped, by subject, based on-the issues presented by the i
commenters, and used to revise the draft document and to
prepare the proposed final version of the technical position.
A summary of the comments received and NRC staff response are
provided in Enclosure 2.

In reviewing the comments on the draft technical position,1 *

NRC staff identified 16 subject categories of issues raised
by commenters. The subjects most-commonly addressed by
commenters, and that resulted in most revisions to the

,

technical position, were:
>

(1) hazard and risk-assessment methodology;
(2) basis for ground-water classification and use

assessment;
(3) NRC's review and decision-makingLprocedures;
(4) the location of'the point of exposure;-
(5) identifying and selection of corrective action;.
(6) the rationale of applying a generic guidance to-

site-specific situations; and
.

(7) the readability and' clarity of the technical position.
Discussion: The proposed final' technical position represents a revised-

and updated version of NRC's draft technical position.on
ACLs . . It provides guidance for preparing and' reviewing-ACL
applications for uranium and thorium mill tailings sites
regulated under Title II of UMTRCA. Specifically, the-
technical position describes: (1).NRC requirements for
instituting ACLs; (2) standard format and content'of ACL -
applications; and -(3) ACL application review criteria and
review procedures.

,

NRC staff considers this technical position to be based on,;
and generally consistent with-EPA's " Alternate Concentration-
Limit Guidance, Part 1: - ACL Policy and Information
Requirements," which EPA published in July 1987 for

.,

establishing ACLs at hazardous waste management sites under
RCRA.

.
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The technical position is needed for proper interpretation
of, and compliance with, the applicable ACL standards and
regulations, and to ensure that consistent criteria and
procedures are followed in preparing and reviewing ACL
applications. The release and implementativ of the proposed
technical posit!on would offer timely guidance to licensees
and ACL applicants, as well as to the reviewers of ACL
applications from NRC.

NRC's Uranium Recovery Field Office (URFO) has already
received three ACL applications and expects more. URF0 will
not act on ACL applications until the technical _ position has
been issued.

Copies of the proposed final technical position and
supporting documentation ~were transmitted to.the Advisory
Committee on Nuclear Waste (ACNW), for review. NRC staff .
briefed the ACNW on April 23, 1992; the ACNW response to the
technical position generally was positive. ACNW comments
during the briefing have been incorporated in the final
version of the technical position. The ACNW specifically
mentioned cases where tailings were returned to mined areas,_
at some uranium mills, and recommended that the staff prepare
a corresponding document to address potential application of-
ACLs for cases "which require considerations different from
those in the technical position." However, since there are
only two known cases where-tailings were returned to mined
areas, the staff does not plan to prepare a separate generic
ACL guidance for such cases, at this time.

All dccuments identified in this paper that have not been
enclosed are available from the Office of the Executive
Director for Operations.

Recommendation: Unless advised to the contrary, by the Commission, within 10
working days from the date of this paper, the staff plans to
announce, in the Federal Reaister,-the availability of the
proposed final technical position on ACLs for Title II
uranium mills (Enclosure 3).
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Coordination: The Office of the General Counsel has reviewed this
Commission Paper and the proposed final technical position
and has no legal objection to the release or implementation
of the technical position.

b[3 - -

\
fie's' //r kylor .

M.
xecutive Director
for Operations

Enclosures:
1. NRC staff proposed final " Staff

Technical Position on Alternate
Concentration Limits for
Title 11 Uranium Hills"

2. NRC staff's response to
comments received on the draft
technical position

3. Federal Reaist a notice of
proposed final technical
position on ACLs

SECY NOTE: In the absence of instructions to the contrary, SECY
will notify the staff on Wednesday, July 22, 1992,
that the Commission, by negative consent, assents to
the action proposed in this paper.

DISTRIBUTION:
Commissioners
OGC
OCAA
OIG
OPP
EDO
ACNW
SECY
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1. REGULATORY POSITION.

1.1 Introduction

Pursuant to the Uranium Hill Tailings Radiation Control Act of 1978 (UMTRCA),
the U.S. Environmental Protection Agency (EPA) promulgated Environmental
Standards for Uranium and Thorium Hill Tailings at Licensed Commercial
Processing Sites (40 CFR Part 192, Subparts D, and E) on October 7, 1983
[48 FR 15946). These standards incorporated ground-water protection
regulations previously developed by EPA under authority of the Solid Waste
Disposal Act. The incorporated regulations include provisions for
establishing alternate concentration limits (ACLs) as a part of site-specific
ground-water protection programs. These provisions have been subsequently
incorporated into the U. S. Nuclear Regulatory Commission's regulations
governing the disposal of uranium mill tailings (10 CFR Part 40, Appendix A)
on November 13, 1987 [52 FR 43562].

The ground-water protection programs consist of four elements: (1) a list of
hazardous constituents; (2) ground-water concentration limits for these
constituents; (3) a location where compliance with the concentration limits is
verified; and (4) a time period during which compliance is required.
Concentration limits may be established as concentrations representative of
background ground-water quality (background limits), drinking water limits
(10 CFR 40, Appendix A, Table SC), or ACLs. Under 10 CFR 40, Appendix A,
Criterion 5B(6), NRC may approve ACLs for contaminants in ground water
provided that the concentration limits are as low as is reasonably achievable
considering practicable corrective actions, and that the contaminants will not
pose a >ibstantial present or potential hazard to human health or the
environment, as long as the ACLs are not exceeded at the compliance point.

The NRC published a notice in the Federal Register on June 30, 1988 (53 FR
24820) requesting comments on the draft Technical Position. The NRC received
many comments on the draft Technical Position from Federal agencies, State
governments, affected Indian tribes, as well as the public. These comments

; were reviewed and taken into consideration during the final preparation of
t this Technical Position.

This Technical Position provides the methodology for the licensee to prepare
and the NRC staff to review ACL applications. This Technical Position has
been tailored for general characteristics of uranium mill tailings sites. It

l- applies only to review of ACL applications for uranium and thorium mill
tailings sites regulated under Title II of UMTRCA. It does not apply to
similar reviews at sites regulated by EPA or States under Resource

L
i

l
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Conservation and Recovery _Act (RCRA) or Comprehensive Environmental Response, i
Compensation, and Liability Act (CERCLA). This Technical Position is based |
on, and is generally consistent with, EPA's " Alternate Concentration Limit
Guidance, Part 1: ACL Policy and Information Requirements," which EPA
published in July 1987 for establishing ACLs at hazardous waste management
sites under RCRA, This Techni al Position provides a uniform basis for
consideration of the 19 criteria listed in 40 CFR Part 264.94(b) as referenced
in 40 CFR Part 192.32(a)(2)(iv) and incorporated into NRC's regulations in
Criterion SB(6) of Appendix A to 10 CFR Part 40.

1.2 P.u,rpose of Guidang.g

The purpose of this Technical Position is to provide: (1) guidance for the NRC
staff's interpretation of the requirements for establishing ACLs according to
Criterion 5B(6), Appendix A, 10 CFR Part 40; (2) a standard format and content
for ACL license applications; and (3) consistent NRC staff review procedures
for ACL applications. The Technical Position describes the composition of an
ACL application that the NRC staff would find generally acceptable. The
guidance provided in this Technical Position will help to ensure the high
quality and uniformity of ACL application revsews conducted by the NRC and
Agreement States. This document is intended for use by licensees, NRC staff,
and possible use by Agreement States for assessino and establishing ACLs at
Title II uranium mills.

1.3 Document Oroanization

This document is organized in three parts to provide the necessary guidance
for both the ACL applicant and the NRC reviewer. Section 1 provid a the
background and regulatory basis for the NRC Technical Position on ACLs for
Title II uranium mill sites.

Section 2 presents the format and content expected for an ACL application.
The information presented in this section is of a general nature to allow a
degree of flexibility when making an application. It is recognized that each
application will be developed from site-specific data and that there will
likely be a noticeab'e variability among applications with regard to the types
of data needed to make the ACL demonstration.

Section 3 describes the general ACL application review process and presents
guidelines for the reviewer to follow during the detailed application review.
This section is designed to encompass all of the factors that might be'

i
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included in an ACL application, and provide a consistent framework for the NRC
review process. This section can also be used by Agreement States for
conducting ACL application reviews.

1.4 ACL Implerentation

ACLs may be established as part of the site-specific ground-water protection
standards, as described above in Section 1.1. In accordance with NRC
requirements in Appendix A of 10 CFR_Part 40, licensees implement detection
monitoring programs to detect releases of hazardous constituents from tailings
impoundments. These programs progress into compliance monitoring if it is
indicated that constituent concentrations exceed established standards.
Compliance monitoring programs contain concentration limits for hazardous
constituents, a point of compliance (POC) in the uppermost aquifer and a
period of compliance. The concentration limits are either background values,
drinking water limits, or ACLs. ACLs may be established, provided that it is
demonstrated that: (1) the constituents will not pose a substantial present or
potential hazard to numan health or the environment, as long as the ACLs are
not exceeded; and (2) the ACLs are as low as reasonably achievable considering
practicable corrective actions.

ACLs may not be proposed to delay the implementation of corrective action
programs. However, revised ACLs may be proposed if new information indicates
that the ACLs should be modified. In all cases, ACL applications must
demonstrate that hazardous constituent concentrations will not pose
substantial present or potential hazards to humans or the environment at th'e
points of exposure (POE), and the ACLs are as low as reasonably achievable
considering practicable corrective actions.

The P0C and POE are two locations that must be considered in the review of ACL
applications. The P0C is defined in Appendix A to 10 CFR Part 40 as the site-
specific location in the uppermost aquifer where the ground-water protection
standard must be met. In contrast, POEs are defined as the locations.where
humans, wildlife, or other environmental species could reasonably be exposed
to hazardous constituents from the ground water. For example, the POE may be
represented by one or more domestic wells that could be constructed and could
result in withdrawal of contaminated ground water, or the locations where
aquatic biota may be-exposed to hazardous constituents as a result of
contaminated ground-water discharge to a river. Thus, ground-water quality at
the POEs must be maintained at levels that are protective of potential
receptors.

. _ ___. _ . _ _- _ _ _ __
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In practice, the P0C will be located within a vertical r.urface representing
the intersection of the downgradient edge of the reclaimed tailings
impoundments with the uppermost aquifer. POEs, in most situations, will be
located at the downgradient edge of the land that will be transferred to
either the United States or a State for loag-term institutional control after
the license termination. There may be some instances where the property
boundary is a significant distance from the uranium mill and tailings
impoundments. A POE could be established at the distant' site boundary and
justified, on the basis that land ownership by the licensee or the long term
care custodian would ensure that no public water resource use would exist on
the property. (It should be noted that in some instances, a distant POE may
be established without invoking land ownership issues; for example, when the
possibility of human exposure i: effectively impossible because the ground
water is Class Ill).

The applicant should investigate the consequences of the land transfer
provisions of UMTRCA and their effect on the POE with the appropriate
government agency, before proposing an ACL based on a distant POE. Under Title
11 of UMTRCA, at the time the NRC or an Agreement State terminates a license,
the title to the land which is used for the disposal of any byproduct
materials (tailings); as defined by section ll.e(2) of the Atomic Energy Act
of 1954, as amended (AEA); shall be transferred to the United States or to the

,

State in which such land is located, at the option of such State. (In some
rare cases, the surface land ownership transfer requirements may be waived for
Title 11 disposal sites, such as with deep burial of tailings where ongoing
site surveillance would not be required.) Section 83.b of the AEA
spccifically requires that only the land used for disposal of any section
11e.(2) byproduct materials be transferred to the Federal government or State
for long-term institutional control.

The applicant should provide written assurance in the ACL application that the
appropriate Federal or State agency will accept the transfer of the specific
property (legal deed description), which includes land in excess of that used
for the disposal of any section lle.(2) byproduct materials, if the ACL is
based on a distant POE. In instances where the licensee chooses to keep the
mill property under specific NRC license and apply for an ACL as part of a

' Distant refers to any P0E that is spatially beyond the area that the
i appropriate Federal or State agency is required to accept for perpetual chre
| under the land transfer provisions of UMTRCA.
i

, -- . - , , , . - - . .. -- - - -



- =- . - - . . ._. _ _-_ -- . -. .

.

5-. -

compliance monitoring program, the applicant should still provide written
assurance in the ACL application that the proper government agency will accept
the transfer of the specific property, including land in excess of thst used
for disposal of byproduct material after the termination of the specific
license.

Furthermore, it should be noted that the licensee must provide financial
assurances within the specific license for the restoration of ground water,
with the surety Scaled to the anticipated cost and time frame for achieving
compliance before the land is transferred for long-term care. Additionally,
unreasonably long time periods in order to achieve compliance through natural
attenuation and flushing are not acceptable for license continuation.

The spatial relationship between the POC and POE is critical to the
establishment of ACLs. Natural processes such as dilution, dispersion, decay,
and sorption may attenuate hazardous constituents between the P0C and POE.
Thus, ACLs for hazardous constituents established at the POC may be greater
than appropriate health and environmental concentration limits for those
constituents at the POE and still be protective of human health and the
environment. However, the assumption of a low-concentration projection at the
POE may not be valid in cases where the majority of a contaminant plume for a
particular constituent may have already passed the POC. The likelihood of this
situation should be identified and addressed by the ACL applicant.

Ultimately, ACLs must be protective of human health and the environment at the
POE. If there is a case.where there is no practicable corrective action
involving ACLs which is protective of human health and the environment, then
the ACL framework is not appropriate for a licensing action. Instances such
as this would have to be addressed by the Commission on a case-by-case basis.

.

*
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2. APPLICATION CONTENT AND FORMA 1

2.1 Application Content

Table 1 provides an outline of a generic ACL application. The application
should contain sufficient information to demonstrate that hazardous
constituent concentrations will not pose a substantial present or potential
hazard to human health or the environment as long as the ACLs are not
exceeded, and that the ACLs are as low as reasonably achievable considering
practicable corrective actions. The demonstration should assess the hazards
associated with present and potential exposure to hazardous constituents, and
evaluate the reasonableness of the concentration limits, considering
corrective actions. The demonstration must consider the 19 factors listed in
Table 2 (Criterion 5B(6), Appendix A,10 CFR 40). Hazard assessments should
evaluate the: (1) existing distribution of hazardous constituents as well as
the potential source (s) for future releases of these constituents; (2)
transport of hazardous constituents in ground water and hydraulically-
connected survace water; and (3) risks associated with exposure of humans and
the environment to hazardous constituents. Corrective action assessments
should (1) identify practicable corrective actions; (2) assess their technical
feasibility; (3) determine the costs and benefits; and (4) select a
practicable corrective action to achieve hazardous constituent concentrations
that are as low as reasonably achievable.

ACL applications should be sufficiently detailed to allow the NRC reviewer to
independently verify that the ACLs will not pose a significant hazard (present
or future) to human health or the environment, and that they are as low as
reasonably achievable considering practicable corrective actions. Much of the
ACL application material may already be available in licensing documents.
Commonly, hydrogeologic information is available in environmental reports,
license applications, or detection monitoring submittals. This information
can be readily incorporated into the ACL application. ACL application
information may also include contaminant transport assessments and effects of
human and environmental exposure to hazardous constituents.

Site characteristics, milling processes, disposal operations, and ore
composition should be discussed in the ACL applications. Information related
to each of the.19. factors listed in Criterion 5B(r', Appendix A,- 10 CFR 40
(Table 2) should be addressed, but all factors may not be' applicable due to
the site-specific nature of an ACL application. If this is the case, the ACL

application should provide an explanation of ay a particular factor is not '
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appropriate. Commonly, ground-water discharge to surface waters does not
occur near mill tailings sites. Therefore, information such as stream flow

characterdtics and transport assessments within the surface water may not be
necessary. However, the burden of proof resides with the applicant to
demonstrate that selected factors do not need to be considered.

2.2 Application Format

A standard format for ACL applications is proposed for the following reasons:
(1) helps to assure that applications contain the information required by
Criterion 5B(6), Appendix A, 10 CFR 40; (2) assists the applicant and the NRC
reviewer in assuring the completeness of the provided information; (3) guides
both the reviewer and application reader to pertinent and critical
information; and (4) contributes to the time efficiency of the review process.
Conformance with this standard format is not required. The NRC staff will
accept applications with different formats, if the application adequately
demonstrates the suitability of the proposed ACLs. However, reviewing an ACL
application with a different format may require considerably more time to
achieve the same level of detail than would have been accomplished if the
application were submitted in the standard format. But, the NRC staff
recognizes that the format and content of individual applications may vary
somewhat, due to the site-specific differences of compliance demonstrations
which may make stringent observance of this format impractical.

The applicant should present the information contained in the ACL application
as clearly as possible. The technical information provided should support the
applicant's demonstration that the ACLs meet the requirements in Criterion
5B(6) of Appendix A to 10 CFR Part 40. Applicants should follow the numbering
system and headings of the standard format. Applicants are encouraged to use
appendices to provide supporting data not specifically included in a
particular section. Conventional abbreviations should be used consistently
throughout the application. Any abbreviations, symbols, or special terms
should be defined where they first appear in the text. Where appropriate,
calculated error bands or estimated uncertainties should be included along
with numerical values. Some types of information are better presented in a
clear and concise graphical manner by using maps, graphs, drawings, or tables
in addition to text descriptions. Applicants should ensure that graphical
ifldterials are legible and that the physical scales are adequate to clearly
show details and notations. Symbols should be clearly defined and referenced.

An outline for a generic ACL application is shown in Table 1. It provides

__
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supporting information on the site and its setting, a hazard assessment, a '

review of practicable corrective actions, and the proposed concentration:

i limits. The goal of standardizing the application format is to reduce review
time and organize the applications.

; It is strongly suggested that applications be structured to allow ready
substitution of pages in response to reviewer's comments and information

' requests. Pages should be punched for a standard loose-leaf binder. Revisions
.

'

should be provided on pages that will replace the original pages, with the
changes indicated by a "line change" demarkation. The date and revision'

number should be indicated in the bottom outside margin of each change page,
and each package of revisions submitted should include a listing of all page
changes in that submittal.

Er.sential to all applications is a map showing the tailings disposal area, the,

location of the reclaimed outslopes, the P0C, the POE, other msnitoring wells,
and the boundary of the land to be utilized for long-term control. This map
should becor 'Se base map for isoconcentration maps depicting the current and
estimated future distributions of hazardous constituents.

.

l
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Table - 1
Standard Format of an ACL Application

EXECUTIVE SUMMARY

TABLE OF CONTENTS

1. General Informatior,

1.1 Introduction
1.2 Facility Descriation

,

1.3 Extent of Ground-Water Contamination
1.4 Current Ground-Water Protection Standards
1.5 Proposed Alternate Concentration Limits

2. Hazard Assessment

2.1 Source and Contamination Characterization
2.2 Transport Assessment
2.3 Exposure Assessment

3. Corrective Action Assessment

3.1 Results of Corrective Action Program
3.2 Feasibility of Alternate Corrective Actions
3.3 Corrective Action Costs
3.4 Corrective Action Benefits
3.5 As Low As Reasonably Achievable Demonstration

4. Proposed Alternate Concentration Limits

4.1 Proposed Alternate Concentration Limits
4.2 Proposed Implementation Meast res

5. References

6. Appendices and Supportina Information
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3. APPLICATION REVIEW PROCEDURES
.

3.1 Areas of Review

A systematic approach to reviewing ACL applications has been developed, based
on regulatory cequirements in Criterion 5B(6) of Appendix A to 10 CFR Part 40,
and Subparts D and E of 40 CFR 192. This approach considers two major review-
elements and eight sub-components as shown below. The two major Llements and
the applicable components include:

1. Hazard Assessment Review

The NRC staff reviews the licensee's assessment of the (1) distribution
and extent of hazardous constituents, as well as the potential for future .

releases of constituents: (2) transport of hazardous constituents in
ground water and hydraulically-connected surface water; and (3) risks
associated with exposure of humans and the environment to hazardous
constituents.

2. Corrective Action Review

The NRC staff reviews the licensee's corrective action assessment
relative to (1) identification of alternatives; (2) technical
feasibility; (3) estimated costs; (4) estimated benefits; and (5)
selection of practicable corrective actions for controlling, reducing,
mitigating, or eliminating ground-water contamination.

The information required to perform an acceptable hazard assessment and
corrective action review will contai< all relevant site-specific data to
determine what level of corrective action, if any, may be needed at the site.
The proposed ACLs are evaluated, based upon the measured or predicted
hazardous constituent concentrations, as are the selected measures that will
ensure compliance with the proposed ACLs.

3.2 Acceptance Criteria

. . -. - - __-
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3.2.1 Acceptance Review

An ACL application is initially reviewed to determine vbether the application
provides sufficient information content to allow a Detailed Review, relative
to the requirements in Criteri,n 5B(6), Appendix A, 10 CFR Part 40.
Deficiencies that are identified during the Acceptance Review will be compiled
in a list that will itemize the incomplete information. Submittal of
additional information from the applicant may be necessary before the Detailed
Review can begin. In some cases where the deficiencies are few, the review
can proceed while the additioiial information is pending. Acceptance of the
application does not preclude later requests for additional information by the
NRC staff through the course of the detailed review.

A tentative schedule for the completion of the Deta' led Review may also be
established at this time. The schedule is not binding nor mandatory, but will
represent the anticipated time-frame of the pending Detailed Review, it is

expected that the tentative review schedules will be unique to each
application and be heavily dependant on the amount and quality of the
supporting information submitted by the applicant. The schedule should be
developed with consideration of the current and projected regulatory workload,,

amount and quality of submitted information, receipt of any additional
information from the applicant, and any other anticipated information
exchanges between the NRC staff and the applicant.

An ACL application can be rejected if (1) the application is made for the
purpose of delaying corrective action when significant human health or
environmental Sazard(s) exists, or (2) the application is found to lack
sufficient co;. tent to permit a detai?ed review ai.d evaluation of the ACL
demonstration. The specific findings of the Acceptance Review and the basis
for the application rejection will be described and transmitted to the
applicant in writing for :iny ACL application not accepted for a Detailed
Review.

3.2.2 Regulatory Basis and General Criteria
.

EPA issued standards relative to uranium and thorium mill tailings in
40 CFR Part 192. The EPA standards in 40 CFR Part 192.32(a)(2)(iv), as well
as Criterion 5B(6) of Appendix A to 10 CFR Part 40, provide for the
establishment of site-specific ACLs. These regulatory criteria assume that
background concentrations of hazardous constituents pose no incremental risks
and the drinking water limits provide acceptable hazards, it is further

. _. , , . . _ _ . _ _ _ . _ .
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recognized that these two options may not be practicable or achievable at a
specific site. Due to this, alternate concentration limits that present no
significant hazard may be proposed provided that it is demonstrated that the
limits are as ' low as reasonably achievable, considering practicable corrective
actions. In reviewing this demonstration, the NRC staff will r 'ablish;.

alternate concentration limits for hazardous constituents if t: proposed
! limits are as low as reasonably achievable con;1dering practicable corrective

actions; and that the constituent will not pose a substantial present or
pctential hazard to human health or the A.',vironment as long as the alternate
concentration limit is not exceeded. In making the preser+ and potential
hazard finding, the 19 factors listed in Table 2 will be .ie red.

ACL demonstrations utilize monitoring data and ihysical characteristics of the
site as well as the proposed reclamation plar; criteria to demonstrate that
hazardous constituents in the ground water will meet the criteria discussed
above. In the absence of this type of information, modeling based upon an
adequate amount of monitoring data and site characterization work, is an
acceptable alternative. The application should provide or reference
sufficient information to allow the NRC staff to verify the demonstration used
to support the proposed ACLs.

!
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Table 2
Factors for Consideration in Establishing

Alternate Concentration Limits
(10 CFR 40, Appendix A, Criterion 5B(6)]

A. Potential Adverse Effects on Ground-Water Quality

1. Physical and chemical characteristics of the waste in the licensed
site, including its potential for migration.

2. Hydrogeological characteristics of the facility and surrounding
land.

3. Quantity of ground water and the direction and rate of ground-water
flow.

4. Proximity and withdrawal rates of ground-water users,

5. Current and potential future uses of ground water in the area.

6. Existing quality of groiand water, including other sources of
contamination and their cumulative impact on ground-water quality.

7. Potential for health risks caused by human exposure to waste
constituents.

8. Patential damage to wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents.

9. Persistence and permanence of potential adverse effects.

B. Potential Adverse Effects on Hydraulically-Connected Surfar +-Water
Quality

1. Volume and physical and chemical characteristics of waste in the
licensed site.

2. Hydrogeological . characteristics of the facility and surrounding
land.

3. Quantity and quality of ground water, and the direction and rate of
ground-water flow.

4. Patterns of rainfall 'in the region.

5. Proximity of the licensed site to surface waters.

i
,
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Table 2 (concluded)

6. Current and future uses of surface waters in the area and any water
quality standards established for those surface waters.

7. Existing quality of surface water, including other sources of
contamination and the cumulative impact on surface water quality.

8. Potential for health risks caused by human exposure to waste
constituents.

9. Potential damage to wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents.

10. Persistence and permanence of potential adverse effects.

-

@
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3.2.3 Specific Criteria

3.2.3.1 Review Element 1: Hazard Assessment Review

The hazard assessment review includes (1) characterization of the source (s)
and extent of ground-water contamination; (2) assessment of hazardous
constituent transport in ground water and hydraulically-connected surface
water; and (3) assessment of risks associated with exposure of humans and the
environment to hazardous constituents.

3.2.3.1.1 Source and Contamination Characterization

Characterization of the contaminant source (s) and their extent provides the
source term for contaminant transport assessments. The source
characterization should provide reliable estimates of the release rates of
hazardous constituents as well as constituent distributions.

In addition to the contaminant source, facility characterization is also
necessary and should consist of: (1) the uranium recovery process (es) used at
the facility; (2) types and quantities of the reagents used in milling; (3)
ore compositions milled at the facility; and (4) historical and current waste
management practices. This information should be considered in conjunction
with the physical and chemical-composition of the waste for estimating the
source term of contaminant transport (e.g., location of waste discharges,
retaining structures for wastes, and waste constituents). Information from
these four elements should be presented in the demonstration that the ACLs
will :iot pose a significant (present or future) hazard to human health or the
environment as long as the ACLs are not exceeded.

The waste characterization includes those characteristics that significantly
affect the release or transport of the hazardous constituents. Waste

characterization should include the identification of hazardous constituents
in the waste and in the leachate generated by the waste,' including any
degradation products of the constituents. Depending upon the hazardous
constituents present, additional waste-characterization information may be
necessary, such as: (1 1 the hazardous constituent characteristics of density,
solubility, valence . tate, vapor pressure, viscosity, and octanol-water

coeffident; (2) presence and effect of complexing ligands an'partitionins

chelating agents, to the extent that constituent mobility may be enhanced; (R
potential for constituents to degrade dua to biological, chemical, and
physical processes; and (4) attenuation properties of constite nts and the

J
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affected hydrogeologic media,-considering such processes as ion exchange,
adsorption, absorption, precipitation, dissolution, and ultrafiltration.

At sites which have highly developed plumes, the spacial distribution of the-
various hazardous constituents must be defined. This information.is needed to
calibrate contaminant transport models and to evaluate whether humans and
environmental populations are currently being exposed to elevated
concentrations of hazardous constituents. Characterization of the
contamination extent should include (1) the distribution of hazardous
constituents in the ground water; (2) the distribution of hazardous
constituents in contaminated materials other than the uranium tailings; (3)
the detection monitoring program, water quality data for radionuclides, trace
metals, as well as ions; and (4) documentation of sampling, analysis, and
quality control / quality atsurance programs.

3.2.3.1.2 Transport Assessment

The transport assessment is used to estimate the projected distribution and
exposure potential of hazardous constituents. The transport assessment
generally includes the following (1) hydrogeologic characteristics; (2)
ground-wattr flow direction and quantity; (3) background water quality; and
(4) estimated transport rates, geochemical attenuation, and concentrations of
hazardous constituents in the ground water and hydraulically-connected-surface
water.

The hydrogeologic characterization must describe the ground-water environment
in sufficient detail to define the hazardous constituent transport mechanisms.
The scope of the hydrogeologic characterization should be equivalent to the
anticipated proportions of the potential hazards associated with ground-water
contamination, along with the relative distance to the affected human and
environmental populations at risk. Applicants-may develop estimates that
conservatively bounc; the magnitude of tha processes affecting hazardous
constituent transport for some aspects of the transport assessment.

Characterizations of site hydrogeology generally include-(l) identification-of
hydrogeologic units that have been or may be affected by transport of
hazardous constituents; (2) characteristics of the hydrogeologic units (both
aquifers and aquitards) such as geometry, stratigraphy, structural
inconsistencies, lithology / mineralogy, hydraulic conductivity, effective
porosity, potentiometric data, recharge / discharge locations and rates,'and
dispersivity; (3) representative conceptual models of the ground-water flow

% 4e eeh'4
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system; (4) surface water characteristics used in assessing the surface water
transport of. hazardous constituents; (5) climatic characteristics such as
distributions and amounts of precipitation, evapotranspiration rate, estimated
infiltration rates into contaminated materials, and the effects of variable

recharge on ground water and surface water flow characteristics; (6)
representative lateral and vertical ground-water flow rates and directions,
including information such as estimated discharge an! recharge rates, temporal
variations in flow rates and directions; and (7) descriptions of the
monitoring practices, procedures, and quality assurance / data validation
progrtms used to characterize site hydrogeology.

Where possible, the hydrogeologic characterization should be based upon actual
aquifer monitoring data and hydraulic measurements. This information will be
utilized to assess the constituent concentrations that will likely exist in
the future. Critical monitoring locations include the points of compliance
and points of exposure.

Background water quality is defined as the quality of water that-would be
expected if milling contamination had not occurred at the facility.
Background ground-water quality characterization should include (1) a map
showing the locations of background monitoring sites; (2) a description of the
monitoring wells, springs, surface-water samplers, suction lysimeters, and
other devices; (3) descriptions of the distribution of wastes at the-site; (4)
information on historical changes in hydraulic heads, flow directions, flow
rates, and ground-water quality; (5) analytical background water quality data;
(6) descriptions and analysis of potential sources of off-site contamination;
and (7) descriptions of the sampling, analysis, preservation, and quality
assurance protocols.

Contaminant trant wt estimates are basad on the Sydrogeologic
characteristics, ransprt rates, atten ; tion fac' 'rs, background water
quality, extent of contamination, and sources of contamination. The objective
of the hazardous constituent transport assessment is to develop defensible and
realistic exposure estimates based on reasonable projections of contaminant
concentrations in ground water and surface water. This assessment should
consider anticipated future events that may alter exposure and transport rates-
and pathways as well as the transfer of. hazardous constituents from aqueous
media to other environmental media, as necessary, Transport assessments
should include (1) reasonably conservative estimates of the hazardous
constituents transport rate in ground water and hydraulically-connected
surface water; (2) estimates of the duration of constituent migration,

. -
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(3) projected temporal and variability distribution of hazardous constituents; !

(4) waste composition and water quality monitoring data used to validate
projections.of constituent-transport; (5) assessments of the long-term
potential for desorption and remobilization of contaminants into ground water.
or hydraulically-connected surface water; (6) characterization of the source
term for hazardous constituents for ground water and surface water transport;
and (7) assessment of uncertainties associated with the projected
concentrations and distribution cf hazardous constituents and the site
hydrogeologic conditions.

3.2.3.1.3 Exposure Assessment !

The exposure assessment determines the risks associated with human and
environmental exposure to hazardous constituents; evaluates whether projected
concentrations of hazardous constituents pose substantial present or potential
hazards to human health or the environment; and identifies the maximum
permissible levels below which such hazards do not occur. The assessment is
conducted at the POE defined in the application. The maximum allowable

.

concentrations at the POE provide the basis for the proposed ACLs. The
exposure assessment also considers the ground-water resource classification
and water uses, as well as an evaluation of human health and environmental
hazards.

The human exposure analysis partially depends on the extent to which people
are likely to use the water resources that may be affected by contamination
from the site. Therefore, the current and projected future uses of ground )

water and surface water are acessed by determining existing and anticipated
water uses, classification of water resources, institutional controls on water
users, relevant water use standards, as well as the availability and
characteristics of alternative water supplies. Assessments of existing and
future water uses should include (1) location, type and rate of water use, as
well as statutory or legal use issues; (2) water quality criteria, standards
and guidelines; (3) Federal, State, or other ground-water classifi .ation; and' '

(4) availability and characteristics of alternative water supplies. Where
applicable, agricultural, industrial, domestic / municipal, environmental, and
recreational water uses should be discussed.

Health and environmental hazard assessments discuss the exposure pathway
identification, hazard identification, dose-response assessment, and risk
characterization. The hazard assessment should project the response of human
and environmental populations to the hazardous constituent exposure, based on '
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the projected constituent concentrations, anticipated-exposure pathways, as
well as available toxicological and epidemiological information. Hazard
assessments commonly consider two potential human exposure pathways; (1)
ingestion of contaminated water, and (2) ingestion of contaminated foods.
Other pathways, such as inhalation and dermal exposure are also considered in
the assessment when these exposures could result in significant hazards to
people or the environment. The assessments distinguish between health impacts
associated with threshold and non-threshold constituents. Mutagenic,
teratogenic, and synergistic effects are considered in the analysis, if
applicable, based on toxicological testing, structure-activity relationships,
or epidemiological studies. The hazard assessment should also' identify the
assumptins and uncertainties associated with the projected health and
environmt tal impacts.

Potential responses of environmental or non-human populations to the various
hazardous constituents are assessed if such populations may realistically be
exposed to contaminated ground water or hydraulically-connected surface water.
Terrestrial and aquatic wildlife, plants, livestock, and crops are included in
the assessment. The assessment should provide (1) inventories of potentially-
exposed environmental populations; (2) recommended tolerance or exposure
limits; (3) contaminant interactions and their cumulative effects on exposed
populations; (4) projected responses of environmental populations from
exposure to hazardous constituents; and (5) anticipated changes in populations
independent of the hazardous constituents exposure. Alternatively, an
applicant may demonstrate that environmental hazards are not anticipated,
because the exposure will not occur.

The hazard assessment also evaluates potential damage to physical structures
(such as corrosivity), that may result from exposure to the hazardous
constituents in ground water and hydraulically-connected surface water.
Alternatively, an applicant may demonstrate that damage-to physical structures
is not anticipated, because the exposure will not occur.

The hazard assessment concludes with a brief statement of the concentration
limits below which the hazardous constituents no longer pose a substantial
present or potential hazards to human health or the environment; along with a-
summary of the narrative basis for each proposed concentration limit.

3.2.3.2 Review Element 2: Corrective Action Review

Corrective actions assessments consider (1) practicable remediation

..
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alternatives; (2) technical feasibility; (3) costs and benefits; (4) selection
of appropriate corrective actions; and (5) demonstrate that the proposed
concentration limits are as low as reasonably achievable, considering
practicable corrective actions. The assessment should provide supporting
calculations and assumptions used in estimating the costs and benefits of each
of the alternatives.

The corrective action assessments are linked with the proposed concentration
limits resulting from the hazards assessment section. Acceptable assessments
are those that demonstrate that ACLs will be no higher than the maximum
allowable concentration limits identified in the hazards assessment. If

practicable corrective actions lead to constituent concentrations below those
identified in the hazard assessment, then it may not be necessary to achieve
the most stringent alternative. The corrective action assessment considers at
least three different target concentration limits proposed by the licensee
that are at or below the level identified in the hazard assessment and that
can reasonably be attained by practicable corrective actions. The assessment
also evaluates the costs and benefits associated with each set of target
concentrations. Evaluating the costs and benefits associated with corrective
action to attain the target concentrations assures that the proposed ACLs are
as low as reasonably achievable, considering practicable corrective actions.

3.3 Review Procedures

3.3.1 General

In conducting reviews of ACL applications, the NRC staff verifies that the
proposed ACLs would not pose a substantial present or potential hazard to
human health or the environment, and that the ACLs are as low as reasonably
achievable, considering practicable corrective actions. Open issues or
requests for additional information are generally transmitted to the applicant
in the form of written comments. The comments document the issues; discuss
the significance of the comment in terms of the proposed ACLs; and suggest, if
appropriate, a technical approach that may resolve each of the issues. The
NRC staff may conduct literature surveys, data assessments, and perform
evaluations as needed to confirm the basis for the proposed ACLs, and to
verify that the proposed ACLs satisfy the general criteria listed in Section
3.2.2.

3.3.2 Review Element 1: Hazard Assessment Review

'
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The hazard assessment used to support ACL demonstrations should ensure that
the following are-satisfied:

1. The hazardous constituent' source term must be adequately
characterized with respect to the transport assessments.

2. The rates and directions of hazardous constituent migration must be
adequately determined with respect to exposure assessments.

3. The routes, amounts, and effects of human and environmental exposure
to hazardous constituents must be adequately assessed.

4. The proposed concentration limits for hazardous constituents must
ensure the prevention of substantial present or potential hazards to
humans and the environment.

3.3.2.1 Source Term Characterization

The reviewer evaluates the characterization of the hazardous constituents
source term considering the transport assessment. Generally, the -source term
will include existing contaminated ground water and tailings, if applicable;
contaminated soils; and other wastes that may cause future releases of

-

hazardous constituents should be considered contributing to the source term.
The reviewer determines whether the characterization is sufficient to provide
a defensible estimate of the types, characteristics, and release rates of
hazardous constituents that have been or are anticipated to be released from
the source term.

The reviewer will ensure that the demonstration (1) identifies appropriate
hazardous constituents in the waste or leachate derived from the waste; (2)
identifies the extent and characteristics of contaminated ground water and
soils; (3) characterizes the properties of the hazardous constituents that
affect their transport; and (4) estimates release rates of hazardous
constituents as a function of time and space.

The reviewer generally assesses information on the uranium recovery process;
the amounts and types of reagents that were used; the composition of ores as
well as transport characteristics and leachability of the hazardous
constituents. These factors are combined with the current distribution of
contaminated ground water to evaluate potential transport of hazardous
constituents. Other relevant information may include the volume of waste, as

_ - . _ _ - - _ - . . _ _ _ _ ~ - _ _ .
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well- as volatility, octanol-water _ partitioning coefficient',fviscosity,
degradation rate constants, and density, if these' properties may significantly'
affect transport'or toxicity of hazardous constituents. Based on this

'assessment, the reviewer either confirms the licensee's characterization of
-

the_ source term or determines that the source term has not been c6nservatively
or realistically characterized.

3.3.2.2 Rate and Direction of Transport

The adequacy of the rate and direction of hazardous constituent transport
.

considers (1) hydrogeology characteristics including attenuation factors; (2)
hydraulic heads and water level data; and (3) rainfall patterns that may '

affect transport. Additionally, the characterization of background water
quality is reviewed to verify existing and potential future uses of water
resources.

The review of the rate and direction-of hazardous constituent transport
examines the hydrogeologic characterization of the site to determine if the
hydrogeologic characterization'of.the site is adequate to-support the I

projected extent and distribution of hazardous constituents. The review.
considers site-specific and regional information on the physical and-
hydrogeologic characteristics of ground water and surface water systems as-
well as an assessment of the defensibility of the technique and approach
utilized to determine transport rate and direction. Additionally, the .
reviewer evaluates- potential- changes in transport rates and directions 'related.

to mine dewatering and facility operation as well as ~ rainfall distribution.
Commonly, rainfall.' distribution is not a variable; however, construction
practices could cause changes in recharge into waste materials which,-
consequently could modify the releases of hazardous constituents.

Attenuation considerations for establishing ACLs should be reviewed, based on
(1) extent of existing ground-water contamination, (2) projected extent of '
future contamination, (3) duration and spatial distribution of attenuation,
(4) uncertainties associated with attenuation mechanisms, and (5) other
factors.,

The review of hazardous constituents transport includes an evaluation of
constituent mobility in ground water and also surface water, if the ground-c

water discharge _ contributes to surface water. The reviewer determines whether
estimated hazardous constituent concentrations and projected distribution'are

-, - _. , _ . _ . . . - _ . _ _ _ , _ . _ _ . _ _ u_ _ _ . . . - _ .
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either best estimates or reasonably conservative representations of-the rate,
extent, and direction of constituent transport. This determination is made
considering the existing distribution of hazardous constituents in ground
water and their characteristics, as well as the effects of such factors as
chelation, degradation, and attenuation mechanisms. -The reviewer confirms
that all likely and significant pathways of hazardous transport in ground
water and surface water have been identified and assessed, considering
conservative or realistic effects to humans or the environment and that the
assessments used to estimate constituent transport are appropriate to support
regulatory decisions. Additionally, the reviewer confirms that the
projections have been sufficiently validated and calibrated based on site-
specific information.

The reviewer also evaluates the adequacy of the existing detection monitoring
program, water quality data, modeling approach and results, facility
characteristics, and the procedures used to measure the background
concentrations. The reviewer determines whether the transport assessment
reasonably characterizes facility impacts on the quality of ground water and
surface water. Background concentrations may be complicated in areas where
there are several affected aquifers, or where existing. contamination from
activities unrelated to uranium milling has altered ambient water quality.
The reviewer should verify that appropriate characterizations of background
water quality are established for each affected aquifer and for hydraulically
connected surface-water bodies that are downgradient from the facility.

At sites where entire aquifers are contaminated by seepage, the reviewer
evaluates-the applicant's justification for not characterizing background
water quality and the applicant's esthnate of the unaffected water quality.
The reviewer evaluates site and facility information and either confirms the
determination of background water quality or determines that the estimates are
not reasonably conservative. Facility information is reviewed to ensure that
estimates of background water quality are sufficient to support analyses of
potential use and effects-associated with human and environmental exposure to
hazardous constituents.

3.3.2.3 Exposure Assessment

The reviewer verifies that the POE proposed in the application meets the Point
of Exposure definition presented in.Section 1.4 ACL Implementation. In most
cases, the POE for pathways assuming well-water use will be proposed at the
downgradient limit of the perpetual care boundary. The reviewer must verify

:

e.a==

_ ___a_.___ ___---



-- . - - . -

'

.

- 24 - '

,

that the application contains properly documented assurance that the
appropriate Federal or State agency will accept the transfer of the specific-
property, including land in excess of that needed for tailings disposal. The

reviewer also evaluates the issessment of the risks associated with human and
environmental exposure to hazardous constituents, considering the source term
rates and directions of constituent transport, and the location of the POE.
The assessment includes characterization of existing and potential uses of
water resources that may be affected by the facility, evaluation of human and
environmental exposure to hazardous constituents,-and assessment of-the
permanence and persistence of any adverse effects associated with exposure.

The reviewer determines whether the characterization of exposure pathways is
adequate, considering human and environmental exposure to hazardous
constituents. Physical and biological pathways of constituent transport by
ground water and surface water are primary considerations. The reviewer
confirms the applicant's identification and characterization of sensitive
human and environmental populations, and that the sensitive populations have
been adequately considered in the exposure assessment. The assessment must
consider human exposure due to ingestion of drinking water and contaminated
food products. If other exposure pathways are likely, these shouid also be
identified and considered.

The. applicant's assessment of adverse effects associated with present and
potential human exposure to hazardous constituents should be confirmed, based
on the exposure pathways characterization. The human exposure assessment
includes: (1) classification of affected water resources; (2) assessment of
existing and potential water uses; (3) evaluation of the likelihood that
people will be exposed to hazardous constituents; and (4) evaluation of-
adverse effects associated with exposure to hazardous constituents, including
assessment of the permanence and persistence of adverse effects.

When ground-water flow contributes to surface water, the reviewer also ensures.

that the ACLs prevent (1) hazardous con'stituent concentrations in surface
water from exceeding health or environmental levels or background
concentrations, and (2) the exposure of human and environmental receptors to
contaminated ground water between the P0C and the location where the ground
water discharges into the surface-water body (point of exposure).

3.3.2.3.1 Resource Classification and Water Use

A review of resources classification, as well as existing and potential water

_ _ . . _ _ _ _ _ _ - .
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uses, confirms that the applicant considers domestic;and municipal drinking
water, fish and wildlife propagation including special ecological communities,
industrial, agricultural and recreational water uses. Additionally, assurance
must be provided that the applicant's assessment of water yields, costs for
development of alternate water supplies, and assessment of legal, statutory or
other administrative constraints on the use and development of the water
resources are verified. The applicant's assessment of existing and potential
uses of water at the facility should be consistent with Federal, State, and
local water use inventories, thereby providing an adequate basis on which to
assess existing and potential human and environmental exposure to hazardou's
constituents.

The reviewer ensures that the assessment conservatively estimates the
probability of human exposure to contaminated water. Such estimates are often
difficult to establish quantitatively. Consequently, defensible qualitative
estimates are often nec ssary. Qualitative determinations include either of
the following:

1. Reasonably likely - exposure has or could have occurred in the past,
or available information indicates that exposure may reasonably
occur during the duration of the contamination; or

2. Reasonably unlikely - exposure could have occurred in the past, but-
will probably not occur in the future, because initial incentives
for water use have been removed, or available information indicates
that no incentives for water use are currently identifiable, based
on foreseeable technological developments.

Qualitative exposure determinations consider existing and potential water uses
relative to background water quality. In general, the reviewer considers
existing and potential uses of water that may be affected by the facility.
Existing use may include past uses, even though water resources are not
presently being used. Potential uses include anticipated and possible uses.
Anticipated water use includes only those uses that are reasonably sure to

'

occur. Possible uses are those that are compatible with background-water
quality without water treatment before use.

The review of long-term water use considers aquifer classifications consistent
with EPA's " Groundwater Protection Strategy". The reviewer assumes that

j exposure is likely to occur for Class I ground waters, unless the applicant
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demonstrates that exposure to_ people using the Class I ground water is
- effectively impossible. The reviewer considers potential ures of Class II-
ground water, but such uses are not considered for Class III~ ground waters,
unless they are currently utilized for beneficial purposes.

The reviewer confirms the assessment of existing and anticipated uses of water-

by comparing background water quality with Federal, State, and local water
quality standards. Background water quality is compared with the water
quality standards, considering legal constraints, to determine existing and
-potential water uses. When standards are inconsistent among several intended
water uses, the more stringent criteria prevail unless the applicant
demonstrates that lesser standards apply. Additionally, the reviewer
considers water use estimates based on demographic projections, zoning
patterns, and projected population growth estimates. The reviewer may also
utilize information on water use from local organizations, water supply
companies and State and Federal agencies, along with considering wellhead
protection areas as defined by the Safe Drinking Water Act.

The most significant pathway for. human exposure:to waterborne contaminants is
through consumption of_ contaminated drinking water. Other pathways include
dermal contact, inhalation, and food ingestion. These pathways should be
considered, but need not always be assessed by the applicant. Class II ground
water is further clarified as a Class A resource - having a.mean annual total
dissolved solids (TDS) concentration less than 3000 mg/l or a Class B resource
- with a mean annual :TDS concentration equaling or exceeding 3000 mg/l in

I water. The reviewer may determine whether the water representative of
background quality is Class A or B, on a site-specific basis, by considering
concentrations of other constitJents that affect human exposure to hazardous
constituents.

For Class A resources, the reviewer assumes that humans will withdraw water
from affected aquifers and/or surface water bodies at any hydraulically
downgradient point beyond the site boundary (either current or perpetual
care). This assumption applies to Class A resources regardless of whether or
not water resources are currently being used. For Class B resources,-the~
reviewer evaluates- adverse effects on human health considering the location

; .and purpose of the_ nearest downgradient, existing or potential _ water use.
Generally, human health effects, due_ to exposure from using Class III ground-
water resources, are not evaluated unless the water is currently utilized ori

| future use is anticipated.

._

- . - . ,
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3.3.2.3.2 Evaluation of Health Hazards

The applicant's assessment is reviewed to determine if it provides reasonably
conservative or best estimates of potential health effects caused by human
exposure to hazardous constituents. This determination is based on
comparisons of existing and projected constituent concentrations with
appropriate exposure limits and dose-response relationships from available '

literature. The reviewer confirms that the applicant considers Maximum
Contaminant Levels (MCLs) for drinking water, reference doses (RfDs), or risk

>

specific doses (RSDs) in assessing potential health hazards for each
constituent for which an ACL is proposed. In the absence of applicable MCLs, ~

RfDs, or RSDs, the reviewer confirms that the applicant has assessed dose-
response relationships based on literature searches or toxicological research.
The reviewer verifies that the exposure analysis distinguishes between
threshold (toxic) and non-threshold (carcinogenic) effects associated with
human exposure as well as teratogenic, fetotoxic, mutagenic, and synergistic
effects.

The RfDs are the amounts of toxic constituents to which humans can be daily
-|

exposed without suffering any adverse effect. RSDs are the amounts of proven
or suspected carcinogenic constituents to which humans can be daily exposed
without increasing their risk of contracting cancer above a specified risk
level. RSDs hud RfDs for most hazardous constituents in uranium tailings can i

4

be obtained from EPA. The RfD and RSD assessment assume a human mass cf 70 kg
and consumption of 2 liters of water per day. More stringent criteria may
apply if sensitive populations are exposed to hazardous constituents.

The reviewer confirms that the applicant has used the appropriate risk level
in the RSD calc; etions. Generally, a lifetime risk level of I x 10'' is
utilized; however, an alternate risk level in the range of I x 10 ' to 1 x 10 4

may be utilized by considering (1) facility-specific considerations that
influence the likelihood of human adverse effects associated with exposure;
(2) other environmental health factors borne by the affected population; and
(3) uncertainties associated with the data and assessments used to evaluate
potential adverse effects.

The applicant should consider the cumulative effects of human exposure to
hazardous constituents for which ACLs are proposed and other constituents3

present in contaminated ground water. The reviewer confirms-that an additive
approach is utilized in assessing adverse effects associated with exposure to
hazardous constituents.

!
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The reviewer also confirms that the applicant identifics and justifies a
maximum allowable human exposure level for each ACL constituent. The reviewer
verifies that the applicant has considered uncertainties in estimating risks-

and the persistence and permanence of adverse effects. The reviewer
determines whether the proposed human exposure. levels are reasonably
conservative, defensible, and sufficiently protective of human health to avoid
a substantial present or potential hazard to people for the estimated duration
of the contamination.

3.3.2.3.3 Evaluation of Environmental Hazards

Similar to the review of human health effects, the reviewer verifies the
assessment of risks associated with hazardous constituent exposure to
environmental populations. The review includes consideration of adverse
effects to aquatic and terrestrial wildlife, plants, agricultural crops,
animals, and physical structures. The reviewer confirms that the assessment
adequately identifies and evaluates the adverse effects such as: (1)
contamination-induced biotic changes, (2) loss or reduction of unique or
critical habitats, and (3) jeopardizing endangered species. If adverse
effects on endangered species and critical habitats are predicted, they are
included in the assessment. The U.S. Fish and Wildlife Service may be
consulted for verification of potential effects in these areas.

For each potential exposure pathway, the reviewer compares existing and
'

predicted constituent concentrations with chronic toxicity levels for plants
and animals. Acute and subchronic effects may be considered based on
estimated constituent concentrations and limits for acute and subchronic
environmental exposure. For physical structures, such as foundations,
underground pipes, and roads; the reviewer ensures that estimated constituent
concentrations will not result in any significant degradation or loss of
function as a result of contamination exposure. The reviewer verifies that
the applicant's assessment adequately evaluates the potential adverse effect
to environmental species and physical structures that may be exposed to
contaminated ground water and hydraulically-connected surface water.!

Bioaccumulation and food web interactions are also considered, in reviewing
adverse effects. Aquatic wildlife effects are evaluated by comparing
estimated constituent concentrations with Federal and State water quality

| criteria. The reviewer ensures that the applicant considers terrestrial
wildlife exposure to constituents through direct exposure and food web
interactions. The assessment should identify and assess terrestrial habitats

i
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at sites where terrestrial wildlife may potentially be exposed to hazardous
constituents.

Agricultural effects consider both direct and indirect' exposure pathways, crop
impacts, reduced. productivity, and bioaccumulation of constituents.
Reasonably conservative estimates of constituent concentrations are compared
with Federal and State water quality criteria to estimate agricultural effects
associated with constituent exposure. Additionally, crop exposures through
contaminated soil, shallow ground-water uptake, and irrigation; along with
livestock exposure through direct ingestion of contaminated water and indirect
exposure through grazing should be assessed. The reviewer ensures that the-
agricultural assessment is consistent with any assessment of human exposure to.
hazardous constituents through ingestion.of contaminated food products.

3.3.3 Review Element 2: Corrective Action Review

The applicant's assessment of the need for and selection of corrective actions
is reviewed, in conjunction with the hazard assessment. Previous, current,.
and proposed practicable corrective actions are reviewed to determine if the
applicant has demonstrated that the proposed ACLs are as low as reasonably
achievable. The demonstration includes identification of alternative
corrective actions, assessment of their technical feasibility, implementation,
costs and benefits, and selection of practicable corrective actions.

The corrective action assessment should ensure that the following are
satisfied:

1. A complete range of reasonable alternative corrective actions has
been identified.

2. The identified corrective actions are feasible and appropriate to
reduce constituent concentrations at the site.

3. The corrective actions have been designed to optimize their
effectiveness.

4. An objective comparison of the costs and benefits associated with
the corrective actions is complete.

5. The proposed ACLs are as low as reasonably achievable.

_
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.The reviewer verifies that the applicant's assessment identifies and evaluates
an adequate range of reasonable. corrective action measures. The assessment
should provide sufficient descriptive detail for each of the identified
measures, so that the reviewer can independently verify reasonableness of the -
corrective action. Numerous corrective actions are currently in operation at
Title 11 uranium mill sites. These corrective actions, their results, and
their application at other sites can serve as the basis for an applicant's
selection of a corrective action program. Sufficient analytical data exist to
accurately predict the hazardous constituent concentrations that would likely
result from implementation.

Following the review of the identified corrective actions, the reviewer
verifies the applicant's assessment of the technical feasibility for each of
the identified actions. The technical feasibility review considers site-
specific hydrogeologic characteristics that may affect the performance of the
corrective measure. In addition, the contamination extent and the potential
for human and environmental exposure are also considered. The applicant's
feasibility assessment should be based on proven applications of corrective
action techniques at other contaminated sites; however, this does not limit
the applicant from proposing new and promising corrective action techniques
for approval, given there is adequate documentation of the likelihood for
success. Additionally, the reviewer confirms that the identified corrective
action is followed by a suitable monitoring period to ve*1fy that the
remediated water quality is stable.

The reviewer should then determine whether the feasible corrective actions
have been designed to optimize the effective..ess in reducing hazardous
constituent concentrations. Optimization calculations should provide
approximations of the effects on the hydrogeologic system.

The direct and indirect benefits of implementing each of the identified
I corrective actions should be compared with the costs of performing (or not
j performing) such measures. The cost estimates include consideration of

capital costs for design, implementation, and decommissioning, along with
( operation and maintenance costs. The reviewer verifies estimates of the
! current and projected value of pre-contaminated water resources based on water
| rights, availability of alternative water supplies, and projected water use

demands. The reviewer generally considers the value of potentially
contaminated water resources as equal to either the cost of domestic or
municipal drinking water supplies, or the cost of supplied water to replace

,

"

the contaminated resources. The absence of alternative water supplies

!
,

. . - .
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increases the relative value of potentially contaminated water resources. The

adequacy of the benefits assessment is similarly evaluated.considering the
avoidance of adverse health effects, value of pre-contaminated ground-water
resources, prevention of land value depreciation, and benefits accrued from
performing the corrective action.

Finally, the adequacy of the applicant's consideration of practicabie
corrective actions and the demonstration that proposed ACLs are as low as
reasonably achievable are evaluated. The reviewer considers relevant guidance
such as the as low as reasonably achievable philosophy in Appendix I-to 10 CFR
Part 50, National Council on Radiation Protection and Measurements Report
Number 39, and International Commission on Radiological Protection Publication
22. The reviewer verifies that the applicant's assessment has demonstrated
that the proposed ACLs are as low as reasonably achievable, considering
practicable corrective action.

3.4 Review Findinos

The findings from the detailed application review will likely support one of
the following recommendations: (1) approval of the entire application
proposal, (2) approval of selected ACLs, or (3) non-approval of the
application in its entirety. The reviewer develops a separate written report
which fully documents the recommendations, including a detailed description of
the technical basis that supports each recommendation. The report should
address the general and specific criteria presented in Sections 3.3.2 and
3.3.3; along with any other criteria than may be relevant, because of site-
specific conditions presented in the application. The documentation report
must be prepared before formal approval of the proposed ACLs, so that it can
be used for reference in the licensing action.

If the applicant's ACL submittal satisfies the acceptance review criteria and
the detailed review confirms the basis for the proposed ACLs, then it can be
concluded that regulatory compliance has been achievt.d. The reviewer may then
recommend approval of the site-specific alternate concentration limits for the
constituents requested by the applicant and provide the documentation to
support the approval.

The reviewer may also recommend establishing ACLs for only those constituents
for which the applicant's demonstration is sufficient to satisfy regulatory
requirements. In this case, the reviewer would document and describe which
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'ACLs: proposed by the. applicant were:not recommended:for; implementation'along;
with:those. approved. These descriptions should cite specific: inadequacies
-that caused the demonstration to fail for the-selected. constituents; describe

~

~ the technical basis; for the review conclusions,- and identify an alte'rnative -
technical-approach that-might resolve the inadequacies? The-reviewer will- +

also develop documentation for the approved ACLs.-

If the applicantis ACL submittal fails to demonstrate compliance with .
Criterion 5B(6) of Appendix A to-10 CFR Part 40, then the-reviewer documents-
the basis for the failure, cites specific inadequacies, and describes the'
technical basis for the~ review conclusions. These review findings are then

'

..

transmitted to the applicant for resolution.
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U. S. Nuclear Commission Staff Response to Comments'

on Draft Technical Position on Alternate Concentration Limits
for Uranium Mills

INTRODUCTION

The United States Nuclear Regulatory Commission announced the availability and
solicited comments on the draft " Technical Position on Alternate Concentration
Limits (ACLs) for Uranium Mills," in the Federal Register on June 30, 1988
(53 FR 24820). Comments on the draft Technical Position were received from a
total of eight public and private organizations, including the American Mining
Congress, Colorado Department of Health, the Hopi Tribe, Kerr-McGee
Corporation, Texas Department of Health, Umetco Minerals Corporation, U.S.
Department of Energy, U.S. Department of the Interior, and Western Nuclear,
Inc. In addition, staff comments were received from two offices of the

1

Environmental Protection Agency (EPA): Office of Federal Activities and
Office of Emergency and Remedial Response.

The received comments were reviewed by NRC staff and grouped by subject, based-
on the issues presented by the commenters. This resulted in identifying the
following subject categories:

1. Editorial comments to improve readability and clarity.
2. Applicability to Title I sites.
3. Generic versus site-specific guidance.
4. Review and decision-making process.
5. Ground-water classification and uses.
6. Concentration limits.
7. Point of Compliance (P0C).
8. Point of Exposure (POE).
9. Hazard and risk assessment.

10. Contaminant plumes.
11. Corrective action.
12. Costs and benefits of corrective action.
13. Passive remedial action measures.
14. Period of Compliance.
15. Post-closure care.
16. State Programs.

The comments received in these subject categories are summarized and discussed
in the following paragraphs. Included under each category are: listing of
the commenters that presented one or more issues relative to that category's
subject; a summary of the issues raised by the commenters; discussion and
response to comments by NRC staff; and any modifications made to the Technical
Position in response to these comments.

The numbers in parenthesis after the commenters names were assigned by NRC
staff during the comment reviews and refer to the specific commenters' issues.
These numbers are also shown on the attached copies of the commenters'
transmittals to NRC.

.
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NRC STAFF RESPONSES TO COMMENTS

1. Editorial Comments to Improve Readability and Clarity

1.1 Commenters
American hining Congress (A1)
Umet'o Minerals Corporation (F2)
Department of Energy (G2)
EPA's Office of Emergency and Remedial

Response (112, I17, 118)

1.2 Summary of Issues

These commenters indicated that the draft Technical Position contained
excessive detail, redundancies, and typographical errors. Commer' rs also
suggested expanding the Table of Contents, relegating Tables 1 aha 2 to the
appendices, and including a bibliography.

1.3 Discussion and Response to Comments

NRC staff agrees that certain parts of the draft Tecanical Position contain
excessive detail and redundancies that need to be revised. The draft
Technical Position has been revised accordingly, as described in the following
section. It is noted, however, that the Technical Position is intended for
use by both licensees and reviewers of ACL applications and should therefore
provide detailed guidance to ensure that the applications are adequately !

prepared and can be consistently reviewed in a timely manner. In this way,
the decision to establish ACLs at specific sites can be made objectively, on
the basis of all the available information and data.

NRC staff agrees also that the Table of Contents should be expanded. However,
NRC staff prefers not to include a bibliography in the Technical Position,
because of the concern that reference material wil? in time be outdated, and
that a bibliography will limit the literature search activities by applicants
or the reviewers.

) 1.4 Modifications to the Technical Position

NRC staff has made significant revisions and editorial changes throughout the
Technical Position to improve the readability and clarity. The Table of
Contents has been expanded, and a section has been added describing the
organization of the Technical Position. Typographical errors have also been,

corrected.

2. Applicability to Title I Sites

2.1 Commenters
The Hopi Tribe (C1, C5, C6, Cl4)
U.S. Department of Energy (G1)

.
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2.2 Sumary of issues
:

The commenters inquired mainly about the applicability of the-Technical
Position to Title I sites. One commenter also asked about the relationship of
the ACL review to the licensing of Title I sites and the impact of Title I
l_icensing on the quality of the human environment.

2.3 Discussion and Response to Coments
,

The Technical Position, in its current form, is intended for application to
Title 11 sites only. However, NRC staff recognizes that there is a need for a jsimilar Technical Position for Title I sites, and will, in time, take
necessary action to prepare such a document,

i

2.4 Modifications to the Technical Position ;

The Technical Position has been revised to clearly indicate that it is !

applicable to Title II sites only. Only standards and regulations pertaining ;to Title II have been cited and all regulatory citations pertaining to Title I -

sites have been removed.

3. Generic Versus $lte Specific Guidance

3.1 Comenters
American Mining Congress (A2, A3) *

The Hopi Tribe (C18)
Kerr-McGee Corporation (01)
Western Nuclear, Inc. (K1, K2)

3.2 Sumary of issues

One Commenter requested that NRC discuss the rationale for
developing a generic Technical Position for a process that ir based on site-
specific evaluations. Two commenters stressed the importance of site-specific
factors and information in establishing the ACLs, and that the assessment of'
ACL applications should, therefore, be made on the basis of site-specific
considerations. One commenter indicated that site-specific factors should'be
considered in locating the P0C and the POE.-

3.3 Discussion and Response to Coments

The rationale for issuing the Technical Position is reflected in its purpose,
which is described as: (1) to offer guidance for NRC staff's interpretation
of the regulatory requirements for establishing ACLs at tailings sites
according to Criterion 5B(6), Appendix A of 10 CFR Part 40; (2) to provide a
standard format and content for ACL applications; and,-(3) to establish
consistent NRC staff review procedures for ACL applications. The Technical
Position is designed for use by both licensees and regulatory reviewers of ACL
applications.
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NRC staff agrees with the commenters with respect to site-specific
considerations in the ACL applications. It is noted that relevant regulations
in Appendix A of 10 CFR Part 40 require consideration of 19 site-specific
factors to establish that the contaminants will not pose a significant present
or potential hazard to human health or the environment,- as long as .the ACLs
are not exceeded. These regulations also equire that the ACLs are as low-as
reasonably achievable considering practicable corrective actions, which are
also site-specific. The use of site-specific information in establishing ACLs
has been stressed throughout' the draft Technical Position.

3.4 Modifications to the Technical Position

The purpose of the Technical Position has been revised .o clearly describe its
purpose and rationale. The need for using sitc-spec 1fic information in-
establishing ACLs, which was incorporated in the draft document, has also been
stressed in the final Technical Po:ition.

4. Review and Decision-Making' Process

4.1 Commenters
American Mining Congress (A3, A4, A14, A16)
The Hopi Tribe (C2, C3, C4, C5, C6)
Texas Department of Health (El, E2, E3)
Ucetco Minerals Corporation (FI)
Western Nuclear Inc. (K14)

4.2 Sumary of Issues

One commenter suggested that the ACL application and review process should be
flexible, not rigid, because the Technical Position is not a rule-making
document. The commenter also suggested that the Technical Position should
include standard tests to evaluate the adequacy of ACL applications, and that
the information provided in ACL applications should be evaluated on the basis
of reasonable expectations.

One commenter asked if complete records of NRC staff reviews and decision-
making process for ACL applications would be made part of the administrative
record; if third parties would have standing to provide inpu. to the ACL
review; and what the relationship would be between the ACL review and NRC,

| licensing.

. One commenter suggested that in applying ground-water protection standards,
1 NRC should differenticte between existing uranium processing facilities and

new milling facilities.

Two commenters commented on the review schedule. One suggested that a time
j- limit should be set in the Technical Position for the acceptance review of ACL
i applications by NRC staff. The other commenter indicated that the complex
j. technical issues in ACL applications may lead to an increasing number of-
|
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public hearing requests, and the review schedule should, therefore, consider
the delays that can result from such hearings.

Finally, four commenters raised it.ues concerning NRC's review and decision-
making staff. These included concerns about the need for the commitment of
staff with specialized skills to conduct ACL reviews; the qualifications and
authority of the reviewers and the decision-makers; reviews of decisions made
by the regional staff; and the mechanism for licensees to appeal NRC's
decisions on ACL applications.

4.3 Discussion and Response to Comments

Flexibility in the ACL application and review: NRC staff agrees that the
Technical Position is not a rule making document. The regulations for
establishment of ACLs at Title 11 uranium mill tailings sites are provided in
Appendix A t? 10 CFR Part 40. The Technical Position is intended to provide '

technical guiaance to licensees and the reviewers of ACL applications. NRC
staff further notes that flexibility in the Technical Position is needed to
ensure that **L applications and review procedures are based on site specific
data. Adeq vt4 flexibility has therefore been included in both the draft as
well as the rinal documents of the Technical Position.

Standard aualitative test of application adeouacy: NRC staff considers it
inadvisable to include a standardized test in the Technical Position that can
be used to accept or reject these applications, given the site-specific nature
of the ACL applications. ACL applications must be evaluated on a site-
specific basis, considering the regulatory provisions specified in Criterion
5B(6) of Appendir A to 10 CFR Part 40.

Administrative record: NRC intends to make all formal staff reviews of ACL
applications part of the public record. The ACL materials submitted and the
formkl response to these materials will be filed as part of existing dockets
for the corresponding sites. These docket files are available to the public.

Third-party Standing: The ACL review is a part of the armal licensing
process of mill tailinge sites. Interested parties may therefore provide
input to the deci>;un-making process in-accordance-with NRC licensing
procedures outlined in 10 CFR Part 2 and 10 CFR Part 40. Should this be
subject to judicial review, the court of jurisdiction will determine whether
parties have standing.

Relationship of ACL review to licensina: The Technical Position does not
specifically address licensing actions. ilowever, the ACL review constitutes
an integral part of the licensing process for those instances when a licensee
wants to apply for an ACL under the ground-water protection provisions in
Appendix A to 10 CFR Part 40.

It should be noted that ACLs must be protective of human health and' the
~

environment at the POE. If there is a case of contamination at an existing
site where a practicable corrective action that is protective of human health
and the environment cannot be identified, the ACL process and framework would

a
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not be used as a vehicle for licensing action to resolve this situation.

Existina vprsus new facilities: NRC's regulatory provisions for ground-water
protection at active uranium mill sites are provided in Appendix A to 10 CFR
Part 40. These provisions do not differentiate between existing and proposed
new facilities.

Review schedule: ACL applications are site-specific and each site may have
unique characteristics and issues. As noted by one of the commenters, the ACL
review may take a considerable time if the review process for a particular
site involves a lengthy public hearing. It is not possible, therefore, to
specify the time required for the review in the Technical Position, which is a
generic document. However, NRC staff may set a tentative review schedule with
licensees on a site-specific basis during the acceptance process. In any
case, NRC staff 11 endeavor to complete thorough reviews of all applications
as expeoitiously as possible.

Review and decision-makina staff: The NRC review and evaluation of ACL
applications will be carried out by competent technical staff, and consistent
with existing NRC policies, procedures and practices. The administrative
recr" for all decisions related to licensing will follow the general and
speti.lc provisions of 10 CFR Part 2, as appropriate. These provisions govern
the detailed construction and maintenance of the public record.

Existing NRC procedures will be followed in handling appeals tc NRC's
decisions resulting from ACL acceptance reviews by NRC staff. These include
the general and specific provisions of 10 CFR Part 2, as appropriate.

4.4 Modifications to the Technical Position

Answers to the majority of the issues raised under this subject category are
found in existing NRC regulatory documents, and fall outside the scope and
purpose of the Technical Position. However, some revisions to the Technical
Position were made on the basis of the issues raised in this section. The
most important revision involved expanding and reoriting the section
discussing the acceptance review of ACL applications, which now provides for
NRC staff to set a tentative (non-binding) schedule for the detailed review,
at the time of the acceptance review. A general guideline that offers some
guidance on the acceptance and rejection of ACL applications has also been
included in this section.

_
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5. Ground-Water Classification and Uses

5.1 Commenters
American Mining Congress (A8, A17, A18)
EPA's Office of Federal Activities (H5)
EPA's Office of Emergency and Remedial

Response (11, 12, 13, 14, 16, 17, 19, 110,
Ill, 113, 115)

U.S. Department of the Interior (J1, J3)
Western Nuclear, Inc. (K9, KIS, K16)

5.2 Summary of Comments

Two commenters commented on background and pre-existing water quality. One
commenter stated that NRC should take into account the pre-existing water
quality in establishing the ACLs and in determining whether or not corrective
actions should be initiated. Another commenter indicated that for the sites
that existed prior the enactment of the Uranium Hill Tailings Radiation
Control Act of 1978 (UMTRCA), the background water quality should be defined
as the quality of the water at the time that the regulations resulting from
UMTRCA were forma'ly issued in final form or, at the earliest, when the UMTRCA
legislation was (nacted. This commenter also suggested that deterr..ining
background levels should take into consideration site-specific natural
variations in ground-water quality.

Two commenters indicated that NRC should use and appropriately reference the
EPA's classification and definition of useable water. A third commenter
objected to the use of the most stringent criterion when the standards are
inconsistent.

Two commenters offered comments concerning the protection of Class I ground
water, down-gradient fre.n a milling / disposal site. The commenters objected to
the language used in the Technical Position indicating that exposure to Class
I ground water would be likely unless a licensee demonstrates that such
exposure would be " impossible". Both commenters suggested that the word
" impossible' should be replaced by the word "unlikely". One commenter also
requested an explanation for the assumption made in the Technical Position
that humans will withdraw water from Class I ground water at any point down-
gradient from the site.

One commenter raised a concern that appropriate water quality criteria for
some of the constituents generated at tailings sites may be lacking for
certain uses (e.g., aquatic life and agricultural crops were cited by the
commenter). The commenter indicated that the Technical Position should state
which criteria should be used in such situations.

One commenter suggested that ground-water classification and proximity to
well-head protection areas be used in locating the Point of Ccmpliance;
evaluating concentration limits; designing and implementing compliance
monitoring and corrective action programs; assessing and reviewing corrective
action programs; and evaluating hazards to humans.

.

.
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Finally, one commenter suggested deleting an apparent inference that ground.
water classification may be affected by development costs and administrative
constraints.

!

l5.3 Discussion and Response to Comments

Backaround and existina around water cuality: Ground water quality a tne !
time of enactment of the UMTRCA legislation or the subsequent issu *; of
pertinent regulations cannot be accepted as background water quality at
existing milling facilities unless it characterizes the ambient water quality
that has not been affected by leakage from the mill facility. NRC staff ,

<

agrees that the background water quality should be established considering
site-specific data and information. Ambient ground water quality has already
been established at a majority of the sites through other ground-water
monitoring actions in each license.

Water classification and use standards: Water classification and use
standards are adequately covered in the Technical Position. The use of the
EPA's water quality criteria for classification of ground water has largely
been followed, and a reference has now been cited in the Technical Position.
But it is noted that the EPA standards should be used along with, not in lieu
of, other Federal, State, and local water quality standards.

.

A distinctirn was nade in the Technical Position between two categories of
Class II wab r; water with Total Dissolved Solids (TDS) of less than 3,000
mg/l and wat e with a TDS in excess of 3,000 mg/1. This is because, with very
few exceptions, water containing more than 3,000 mg/l TDS is not considered
suitable for drinking. It is noted that the Federal guidelines for secondary
drinking water standards in public water supplies includes a maximum TDS limit
of 500 mg/l (40 CFR Part 143).

It is further noted that a threshold of 3,000 mg/l TDS b; been incorporated
in the EPA's Underground Injection Control Program (40 Li# h et 146), as one
of the criteria to allow underground injection of waste into aquifers. Under
these standards, an aquifer or any portion thereof mhy be " exempted" and
therefore used for underground. injection of waste if it contains water.with a
TDS concentration of more than 3,000'and less than 10,000 mg/1, and it is not
reasonably expected to supply a public water system (40 CFR Part 146.4(c)).
In addition, practical experience in uranium milling districts indicates that
consumers develop water supplies with TDS concentrations substantially less
than 3,000 mg/l and reject water with higher concentrations.

In the event that the water use standards are inconsistent, it is expected
that the most stringent standard that preserves the water for the most
beneficial use will be used by the licensees. It is emphasized that the
standards are in place to protect ground water for the most beneficial use
possible. Therefore, NRC staff maintains the position that the most stringent
standard should be applied to choose the rrst beneficial use, unless a
licensee demonstrates that a lesser water e e is warranted at a particular
site.

-_ - _ _ , _ . - _ _ . . _
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Useability of Class I around water: Class I ground waters are defined by the
EPA as resources of unusually high value; they are highly vulnerable to
contamination, and are either irreplaceable sources of drinking water or
ecologically vital. It is for these reasons the Technical Position
incorporates a conservative approach and language to protect these resources
from contamination or the impairment of their use,

it is further noted that the Technical Position conservatively evaluates the
probability of human exposure to contaminated Class-1 water. Thus, if there
is a chance that Class I ground water will be contaminated, there is a ,

probability of human exposure to that contamination. NRC staff realizes,
however, that the word " impossible" imposes unrealistic constraints, and this
word has now been changd to " effectively impossible"

Criteria for certain water uses: Development of criteria for protection of
aquatic life and agricultural crops is not the responsibility of HRC. The
Technical Position calls for using standards and criteria that are promulgated
by the appropriate Federal, State, and local government agencies. It is the
responsibility of the licensee to provide information and analysis related to
the projected responses of terrestrial and aquatic wild life, plants,
livestock, and crops from estimates of exposure to hazardous constituents. In
those instances where appropriate water quality criteria may not be available,
NRC staff expects the licensee to conduct a thorough literature search that
involves a comparison of the available criteria, to conservatively assess the
risks associated with environmental populations exposed to hazardous
constituents.

Use of nround-water classification and proximity to well-head protection areas
in establishina ACLs: It is noted that ground-water classification figures
prominently in the assessment of existing and potential water uses, and
constitutes an important site specific factor in establishing ACLs. Well-head
protection areas should be treated as existing water rights and water use
areas, which have been adequately covered in the Technical Position. But in
any case, explicit language has now been introduced in the Technical Position
to signify the importance of these areas.

Impact of cost and administrative constraints on around-water classification:-
The Technical Position directs the reviewer to verify the licensee's
asset: ment of water uses. Such assessment should consider relative costs for
water resource development and administrative constraints on use and
development. But contrary to the comment, the Technical Position does not
infer a connection between ground-water classification and economic and
administrative constraints of resource exploitation.

5.4 Modifications to the Technical Position

As previously stated, modifications made in response to commenters have
included replacing the word " impossible" to " effectively impossible";
incorporating a reference citation for the EPA's water quality classification;
and incorporating new language to offer an explicit reference to well-head
protection areas.

- . - . .
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6. Concentration Limits

6.1 Commenters
EPA's Office of Federal Activities (H4)
Department of the Interior (J4)
Western Nuclear, Inc. (Kil)

6.2 Summary of issues

One commenter proposed that the concentration limits should be established to
prevent off-site contamination of ground water above allowable levels.
Another indicated that the concentration limits should be based en an
integrated consideration of such factors as the site boundary, the POE, and
the natural restoration process in the underground ecosystem. The third
commenter suggested that the '-ehnical Position should identify and discuss
the contaminants to be con ide. * . 40 s .

6.3 Discussion and Respony t o touM> :s

Existing standards and regulations ;equire that ACLs be established in a
manner that prevents hazardous constituents from posing a significant present
or future hazard to human health or the environment, and the Technical
Position has been prepared to conform with these standards and regulatory
requirements.

NRC staff agrees also that the derivation of ACLs should be based on an
integrated consideration of site-specific factors, including the site
boundary, location of the POE, natural restoration processes, planned land
transfer to State or Federal government control after the site closure, and
other relevant information. However, NRC staff disagrees that the
contaminants should be identified in the Technical Position. It is noted that
the contaminants considered for ACLs should be identified on a site-specific
basis, using the definition and criteria provided for this purpose in Appendix
A to 10 CFR Part 40. The generic identification of these contaminants,
without consideration of site-specific factors, would not be consistent with
the regulations.

6.4 Modifications to the Technical Position

Modifications were made in the Technical Position to clarify NRC staff's
position on the above issues.

7. Point of Compliance (POC)

7.1 Commenters
American Mining Congress (A13)
Western Nuclear, Inc. (K1)

_ - - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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7.2 Sumary of issues

One commenter indicated that the discussion in the Technical Position
pertaining to the application of ACLs at the POC and down-gradient from the
P0C when the contaminant plume extends considerably down-gradient from the POC
is confusing, and asked for a clarification. The other commenter suggested
that in defining the POC for a tailings impoundment, the contaminated
areas beneath and around the tailings impoundment should be considered as a
part of the disposal area: This commenter has specifically suggested that the
P0C should be located at either (a) the boundary of the property that will be
turned to the State or Federal government for perpetual care af ter the site
closure; or, (b) the boundary where institutional controls cease to apply.

7.3 Discussion and Response to Comenters

Definition of Acts at the POC and down-aradient of the POC: NRC staff
acknowledges that this concept was not clearly described in the draft
Technical Position, and the wording has now been modified. The spatial
relationship between the POC and the POE is critical to the establishment of
ACLs because contamination may be attenuated by natural processes taking place
between the POC and the POE. Thus, ACLs for hazardous constituents may be
established at the P0C that are greater than appropriate health and
environmental standards for these constituents at the POE, and still be
protective of human health and the environment. This may not be valid,
however, in cases where the contaminant plume for a particular constituent may
have already passed the POC. The likelihood of this situation occurring at a
particular site should be addressed by ACL applicants.

POC location: By definition, the POC is located at the hydraulically down-
gradient edge of the tailings impoundment or disposal area, not the exposure
area, so as to provide prompt and early detection of ground-water
contamination. The exposure is expected at the Point of Exposure not the POC.

7.4 Modifications to the Technical Position

The Technical Position has been revised on the basis of the above comments so
that ACL applicants are directed to adequately address the situation at
existing sites where the contaminant plume may have passed the POC.

8. Point of Exposure (POE)

8.1 Comenters
American Mining Congress (A5, A6)
The Hopi Tribe (C12)
Texas Department of Health (E4, ES)
EPA's Office of Federal Activities (H7, HB, H10)
Western Nuclear,-Inc. (K2, K3, K5, K10)

;
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8.2 Sumary of Coments

Commenters have generally raised questions about NRC's' definition of the POE
and suggested or requested a more definite procedure for locating the POE.

Specifically, two comenters suggested that NRC should allow flexibility on a
site-specific basis in locating the POE, and suggested that land acquisition
and/or institutional controls should be considered in defining the POE. One
of the comenters indicated that establishing the POE should not be
constrained by presumptions that are non site-specific and restricting to the
developments of ACLs.

Two commenters requested that NRC provide a more definite procedure for
locating the POE, with one suggesting the use of such criteria as the
historical and present uses of ground water, potential locations of ground-
water extraction areas, and likely uses of water during the restoration
period.

One commenter suggested that the POE should be located at a contamination
plume, inside the site boundary if the plume has not reached the boundary and
no farther from the P0C than the facility boundary where the leading edge of
the plume extend off-site. This commenter also suggested that for non-potable
aquifers having a TDS concentration in excess of 10,000 mg/1, the POE location
should be_ decided on a case-by-case basis.

One commenter indicated that the POE concept is unclear and too restrictive,
especially when a site boundary may be moved inward after the site closure, in
order to minimize the land deeded to the State government for perpetual
control. Another commenter suggested that the POE may be located at the edge
of the 200-year or 1000-year seepage front, on the grounds that such land.
would eventually be deeded to the State or the Federal Government.

One commenter wanted to know if the location of the POE would coincide with
that of the-P0C for locations with Class I and Class IIA ground water. The
commenter reasoned that the it is indicated in the Technical Position that at
such localities, potential future use would be assessed at the point where
legal control of the surface passes from the applicant to another party.

8.3 Discussion and Response to Coments

Definitica of POE: The Technical Position defines the POE as the location
where humans, wildlife, or other environmental species could reasonably be
exposed to hazardous constituents from the ground water in the uppermost
aquifer. Factors and criteria to be considered for defining the POE on a
site-specific basis are also provided, including such factors as relevant
water quality standards and water use criteria; ground-water classification;
present, _ historical, and anticipated future uses of ground water; and planned
transfer of land to State or Federal government for post-closure control. In
the event that exposure can be expected to take place for more than one
constituent and/or at more than one location at a particular site, the most
stringent location will be considered as the POE for use in calculating the

!
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ACLs at the P0C.

The above definition is considered protective of human health and the
environment, and in conformance with the applicable regulations for ACLs. NRC
staff believes that the definition is also realistic and allows for the site-
specific flexibility needed to render the ACL concept practical and useful.

Locatino the POE at the edae of contaminant plumes: It is NRC staff's
position that the POE should be located on a case-by-case basis, whether the
aquifer contains useable or non-useable water. NRC staff agrees that the POE
will usually be located no farther than the licensed facility boundary when
the uppermost aquifer contains useable ground water. However, defining the
POE at the edge of a contamination plume would not be consistent with the
definition of the POE.

Land transfer to covernment control: ACL applicants should be aware that the
land transfer provisions of UMTRCA will be considered by NRC staff in
reviewing ACL applications. Section 83.b of the Atomic Energy Act of 1954, as
amended (AEA), specifically requires that only the land used for disposal of
any Section 11.e(2) byproduct materials be transferred to the State or Federal
government for long-term control. The applicant should provide written
assurance in the ACL application that the appropriate State or Federal agency
will accept any land transfer in excess of that used for the disposal of any
Section ll.e(2) byproduct materials, in order to justify a POE location
distant from the P00.

At contaminated facilities where an entire site can not be transferred to
State or Federal government control, the license remains in effect until such
time as the hazardous constituents have been attenuated to established
standards at the POC. It is noted, however, that the holding of licenses for
unreasonable time periods to achieve compliance would not be acceptable.

Coincidence of the POE with the P0C: NRC staff notes that based on the
definitions of the P0C and the POE, the POE would usually not coincide with
the P0C, even at sites with Clkss I and Class IIA ground water. Typically,
the P0C is located adjacent to the tailings pile or disposal facility, to
ensure early detection of contamination. In contrast, the POE is the location
where humans, wildlife, or other environmental species could reasonably be
exposed to htzardous constituents from the uppermost aquifer. In the absence
of an existing water use within the licensed facility boundary (e.g.,
discharge to a surface water body or to a water supply well), the location of
the POE for Class I and Class Il ground water-will be the location where long-
term control of the site ceases. The POE may, therefore, extend to the
licensed facility boundary if there is assurance that ground-water use within
the facility will not occur and that the entire site can be transferred to the
State or Federal government for long-term control.

It is noted, however, that it is possible for the POE to coincide w'ith the P0C
in cases where a tailings pile extends to the licensed facility boundary,
where ground water extraction for use is allowed at the P0C, or where State
or Federal government long-term control is limited to the tailings impoundment
only.

,
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8.4 Modifications to the Technical Position

The Technical Position has been revised to clarify the definition of the POE
and its use to establish ACLs at the POC. The Technical Position has also
been revised to include guidance that the transfer of licensed land to the
State or Federal government for perpetual control after the site closure will
have to be considered in locating the POE.

9. Hazard and Risk Assessment

9.1 Comenters
American Mining Congress (A10, All, A15, A19)
The Hopi Tribe (C8, C9, CIO, Cll, CIS)
U.S. Department of Energy (G2)
EPA's Office of Federal Activities (Hil, H12)
EPA's Office of Emergency and Remedial

Response (18, 113, 114)
U.S. Department of the Interior (J2)
Western Nuclear, Inc. (K5, K13)

9.2 Sumary of Issues

Three commenters commented on the allowable risk level (lifetime cancer risk
associated with exposure). One commenter suggested the use of the approach
provided in the EPA's ACL Guidance (EPA /530-SW-87-017; dated July, 1987), to
determine the risk level and the risk level range that should be allowed;
namely that a risk level of 1 x 10~' should normally, be assumed,-but that analternate risk level of between 1 x 10'' and I x 10' may be considered if it
can be justified based on site-specific factors. Another commenter requested
clarification about the burden of proof of the risk level assumed, and about
the classes of health effects to which NRC's adopted risk-level criterion
would apply. The third commenter indicated that a risk of less than 1 x 10~'
is negligible and should not warrant any consideration.

Two commenters suggested setting allowable concentration levels at the POE
based on water use criteria. One of the commenters suggested that for setting

; these limits in useable ground-water areas, consideration should be given to
. using MCLs (EPA's maximum contaminant levels for drinking water pathways), and
'

to using RfDs (EPA-derived Reference Doses) or RSDs (Risk Specific Doses) for
( those constituents for which no MCL exists. The other commenter indicated
i that the concentration levels should reflect reasonably expected use of ground
| water at the site.

{ One commenter inquired about the criteria that would be' applied to evaluate
' the environmental effects. This commenter 3 quested an explanation.as to why

the " evaluation of alienation of cultura1h important resources for indigenous
peoples" was not included as a factor in establishing ACLs or in the
environmental hazards evaluation. Another commenter requested that NRC
outline procedures for identification of dominant terrestrial habitats and

. . .- . . .
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community diversity assessments, which are mentioned in the Technical
Position.

One commenter suggested that the risk analysis be directly related to site-
specific conditions, and that the ACLs be evaluated based on " reasonable risk
analysis." Another commenter indicated that the licensees should only be
responsible for those potential risks or hazards that result from
contamination in excess of the pre-existing contamination levels at their
facilities, and that they should not be held responsible for cumulative
impacts from sources outside their control.

Two commenters pointed out the need for guidance to a:sess the impacts of non-
radioactive and non-hazardous materials. One of the commenters noted that the
primary risk at mill tailing sites may come from non-radiological substances,
and that the EPA has no specific information on the water pathways for
radioactive and toxic materials from tailings piles. This commenter went on
to state that the failure to assess this ' risk is unreasonable since most of
the cor.taminants found at uranium mill tailings piles occur in the native
water and soil, and do not contain many of the organic and other contaminants
regulated under the Resource Conservation and Recovery Act (RCRA) of the EPA.

One commenter requested that the hazard assessment should focus on potential
hazard, not just contamination; that the potential human exposure pathways
should be clearly identified and that the hazard evaluation should include
more realistic exposure scena;rios involving individuals. The commenter also
indicated that the assessment should use such information as statistics on
normal movement of individuals and normal drinking habits, as well as
quantitative evaluation of the uncertainties associated with such analyses.

One commenter suggestea that proximity to well-head protection areas and
ground-water classification should be considered as two separate criteria in
the hazard assessment review.

Finally, one commenter suggested that the risk assessment in the ACL
application should be presented in a manner that conforms to what the EPA and
other Federal agencies would expect to see in a risk assessment report. This
commenter indicated that the draft Technical Position appears to require that
information for risk assessment be repeated in different sections of the ACL
application.

,

9.3 Discussion and Response to Comments

Allowable risk level: NRC staff notes that the allowable risk level and risk
level range included in the draft Technical Position are similar to those
provided in the EPA's ACL Guidance. However, the EPA has subsequently made
revisions in the allowable risk level; while the allowable lifetime risk that
can normally be assumed. remained the same (i.e. I x 10~6), the range of
alternative risk levels that may also be considpred on the, basis of site-
specific factors has been changed from "I x 10' to 1 x 10' ", to "I x- 10 to4

1 x 10''" (40 CFR Part 300; Hazard Ranking System, Final Rule). NRC's
Technical Position on ACLs has therefore been revised to reflect the EPA's
revised risk level. ACL applicants should normally assume a risk level of 1 x

.
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10~6 in determining ACLs; alternative risk levels between 1 x 10'' and 1 x 10''
may also be considered by NRC staff, however, if an applicant can demonstrate
that the alternate limit is justified based on site-specific factors.

The risk levels are related to the calculated Risk Specific Doses (RSDs),
which are the amounts of constituents to which humans can be exposed on a
daily basis without increasing their risk of contracting cancer over a
specified risk level. RSDs characterize the potency of carcinogenic
constituents.

The ACL applicants should distinguish between threshold (toxic) and-non-
threshold (carcinogenic) effects in calculating the risk level, and that
burden of proof for an assumed risk level that is different from 1 x 10',theis
the re m onsibility of the applicants.

Allowable concentration levels at the POE: NRC staff agrees to using MCLs to
establish contaminant concentration levels at the POE when possible, in
useable ground-water areas. If MCLs do not exist for a particular constituent
in the ground water at a particular site, the RFDs and RSDs can be used as a
basis for establishing concentration levels at the POE. When more-than one
use of the water is contemplated, the use with the most restrictive standard
should be considered in evaluating the ground-water quality standard used at
the POE.

Potential hazard. exoosure oathways and scenarios: The Technical Position-
makes it clear that the ACLs are evaluated in consideration of the potential
hazard to human health and the environment.

Human exposure pathways have now been clearly identified in the Technical
Position.

In reviewing reference and risk-specific doses proposed by the licensees, NRC
. staff has adopted a standard (human mass of 70 kg and 2 liters of drinking
| water per day), so that it may be possible to conduct impartial and consistent

evaluation of risk. NRC staff does not consider it feasible for individual'

licensees to collect and assess statistical data on the normal movement of
individuals within populations and normal water drinking habits, and to

; conduct quantitative evaluation of the uncertainties associated with such
! data, as has been suggested by one commenter.

Site-soecific factors: NRC staff recognizes that the likelihood of adverse
impacts due to exposure may be influenced by site-specific conditions and
other environmental health factors as well as uncertainties associated with<

| the data and the assessment used to evaluate potential adverse effects, which
may therefore have to be considered in evaluating the risk level. But once

'

I again, the burden of proof for the assumed risk levels other than 1 x 10'' is
; the responsibility of the licensees. Furthermore, licensees should consider
| the cumulative effects ~of human exposure to hazardous constituents.

|

,
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Evaluation of environmental effects: NRC staff notes that the Technical
Position offers specific criteria for evaluation of the environmental hazards,
considering potential exposure to contaminated ground water and contaminated
surface water. For each exposure pathway, the existing and projected
constituent concentrations are to be compared with the chronic toxicity levels
established by the EPA or evaluated in the technical literature for plants and
animal s . Acute and sub-chronic effects may also be considered when warranted,
based on estimated constituent concentrations and the corresponding limits.
Similarly, it must be ensured that the estimated constituent concentrations
will not cause any substantial degradation or loss of function to structures-
as a result of the exposure.

The effects of bio-accumulation and food web interactions are to be evaluated
based on published data in the literature. Aquatic life effects are to be
estimated based on Federal and State water quality criteria. At sites where
terrestrial wildlife may be exposed, such habitats will need to be adequately
identified and essessed.

,

Agricultural effects are to include both direct and indirect exposure
pathways. Agricultural effects associated with exposure to hazardous
constituents will be evaluated based on available Federal and State water
quality criteria, as well as, applicable estimates in the literature.

In evaluating the above effects, conservative estimates of the hazardous
constituent concentrations are to be assumed.

Terrestrial habitats: NRC staff notes that ACL applications will include
hazard assessments that evaluate potential response of environmental
populations to exposure to hazardous constituents. Such assessments are to
include identification of dominant terrestrial habitats and community
diversity assessments, except in those instances when an applicant
demonstrates that environmental hazards are not anticipated because exposure
will not occur.

Culturally imnortant resources for indiaenous people: The factors to be
considered in the establishment of ACLs are taken directly from those
specified in Criterion SB(6) of Appendix A to 10 CFR Part 40. The Technical
Position is intended to provide guidance for implementation of the regulations
in Appendix A to 10 CFR Part 40, with respect to one component of ground-water
protection programs at uranium milling and tailings disposal sites; namely,
the provisions for establishing ACLs. As a result the Technical Position does
not address criteria and factors outside those provided in Appendix A to 10
CFR Part 40.

Impacts of non-radioactive and non-hazardous materials: NRC staff notes that
a contaminant may be eligible for consideration for an ACL only if it is
determined to be a hazardous constituent. According to the regulations, a
constituent may be designated as hazardous if and when it meets all of the
following three criteria: (1) The constituent is reasonably expected to be
derived from the waste that is disposed at the site under consideration; (2)
the constituent has been detected in the uppermost aquifer and, (3) the
constituent is listed in Appendix A to 10 CFR Part 40. While the Commission

_ _._, - _ _ _ . _ . , ._ __
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reserves the right to add to the list of hazardous constituents r' fined on the
basis of the EPA's criteria, a constituent must qualify as a haz< < dous
constituent for consideration for an ACL.

Ground-water classification and proximity to well-head protection areas: NRC
staff notes that ground water classification is already considered in the
hazard assessment review, because it forms the basis for existing and future
water uses and water rights in the vicinity of a milling or disposal site.
The Technical Position has been revised to refer explicitly to the well-head
protection areas as existing water uses/ rights.

Presentation of hazard assessment in ACL applications: NRC staff has
developed the hazard assessment to meet the requirement that a constituent for
which an ACL is established will not pose a hazard to human health or the
environment. Evaluation factors were selected specifically for constituents
at uranium mill tailings sites, and are not intended for broad application at
other hazardous waste sites. The ACL application format has been organized so
that applicants can identify and assess existing contamination and provide
projections about potential contamination in the future. Accordingly, the
assessment includes a source characterization to identify any constituents
that may have already reached the uppermost aquifer from the tailings pile;
and a transport assessment to evaluate the constituents that have moved away
from the site. While there may appear to be some repetition of information,
the reality is that the output of the source characterization is only used
logically as input to the transport assessment.

9.4 Modifications to the Technical Position

Three modifications have been made in the Technical Position on the basis of
the above comments. First, the lowest risk that need to be used for
consideration of an alternate risk level has been changed from 1 x 10 to4

1 x 10'*. The risk level now included in the Technical Position (1 x 10'' for
a normally assumed level and between 1 x 10'' and 1 x 10 for the range of an4

alternate level) is consistent with the EPA's current rule on hazard risk
assessment.

The Technical Position has also been modified to more clearly identify and
describe the primary human exposure pathways to be considered in ACL
applications, and to indicate that ACL applicants should describe and evaluate
the impacts from other pathways that may have to be considered based en site-
specific factors.

The third modification involved including an explicit mention of the well-head-
protection areas as existing water use/ water rights areas to be considered in
hazard assessments.

1
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10. Contaminant Plumes

10.1 Comenters

EPA's Office of Federal Activities (H2, H9)

10.2 Sumary of issues

Two issues were raised concerning existing ground-water contaminant plumes.
First, it was proposed that contaminant plumes should not increase in size or.
concentration above allowable health or env_ironmental levels. Second, it was
proposed that if a contaminant plume is already discharging into surface.
water, ACLs should be set in a manner that prevents: (a). statistically
significant increases in contaminant concentrations above ba :kground
concentrations in the surface water; and, (b) receptors exposure to unsafe
levels of contamination before the contaminants reach the surface water. The
commenter also indicated that allowable health and environmental limits may be
substituted for the background levels in the surface water.

__

Discussion and Response to Coments10.3

Limitino the size and concentration levels of contaminant olumes: Stringent
implementation of _ this requirement would either preclude establishment of ACLs e

at existing sites or promote disregard for the Technical Position because
compliance is not attainable. It is noted that even with corrective action,
contaminant plumes could increase in size and/or concentration as a result of
advection, dispersion, and other natural processes that may influence or
control contaminant transport. Additionally, the commenter's proposal makes
no reference to the location of the plume relative to the POC or _the POE, and
would therefore require that plumes not increase in size or concentration ;

regardless of the contaminant concentrations at these two control points.
Accordingly, a stringent implementation of this requirement is considered ~
inappropriate by NRC staff.

A less stringent interpretation and implementation of the above requirement
may allow increases in the size or concentration of contaminant plumes,
provide that the volume of ground water that is contaminated above allowable
levels does not increase. It is noted, however,--that even this_ requirement
could be violated.as dispersion transports contaminants away from the highest
contamination at the core of the plume.

.It is further noted that plume growth or contraction-is of. limited
significance unless it can be related to protection of. humans or the
environment. For example, a contaminant. plume may be allowed to expand up-
gradient from the POE in concentrations above allowable exposure limits
provided that such limits are not exceeded at the POE.

Finally, it is noted that the intent of ground-water protection at uranium -
mills, as defined in EPA's and NRC's regulations, is to provide protection to-
humans and the environment from ground-water' contamination. At sites _where
contamination already exists, ACLs need to be established so'that'they arei

. . .
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(a) protective of human health and the environment; and, (b) hs low as
reasonably achievable, regardless whether or not the contaminant plumes
increase in size and/or concentration. The proposed requirement that existing
contaminant plumes not increase in size or concentration goes beyond the
current applicable regulations of the EPA and NRC under the AEA.

Plume discharae into surface water: HRC staff is in agreement that ACLs be
set to protect surf ace water resources and potential receptors of contaminants
from surface waters, by ensuring that discharges from contaminant plumes to
surface waters do not result in surface water contamination in excess of
background or allowable health or environmental levels.

10.4 Modifications to the Technical Position

The Technical Position provides for protection of potential receptors against
significant contamination received from ground-water contaminant plumes
discharging into surface waters. No revisions are needed,

11. Corrective Action

11.1 Commenters
American Mining Congress (Al2, A20)
The Hopi Tribe (C7)
EPA's Office of Emergency and Remedial

Response (12, 13, 14, 17, 115)
Western Nuclear, Inc. (K8, K12, K17)

11.2 Summary of Issues

Two commenters raised questions about the provision that licensees should
consider only proven techniques in corrective action programs. Both
commenters indicated that new techniques and technologies should be
encouraged, not discouraged, if licensees demonstrate that the new techniques
stand a good chance of being successful and affective.

One commenter indicated that there is no need to prepare a corrective action
plan unless and until the applicable ground-water quality standard has been
exceeded.

One commenter suggo ted that NRC should include consideration of ground-water
classification and proximity to well head protection areas in the assessment
and review of corrective actions as well as in the design and implementation
of compliance monitoring and corrective actions.

Three commenters raised issues concerning the concept of "as low as reasonably
achievable" or ALARA. Two commenter questioned the applicability of this
concept to mill tailing sites, with one indicating that there was no statutory
basis for ALARA in UMTRCA and this concept should therefore be deleted from
the Technical Position. The other commenter indicated that it was not
reasonable to require contaminant reduction to ALARA levels if threshold

-
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pollutants are involved; and noted further that ALARA had traditionally
involved engineering controls, which may appear to be in conflict with
reliance on natural remediation processes, which need not be the case. The
third commenter requested that NRC policy on ALARA be discussed with respect
to the criteria that would apply in assessing " reasonably" achievable levels
and " practicable" corrective actions, particularly at Title I sites,

11.3 Discussion and Response to Comments

Proven technioues: The Technical Position was not intended to rule out the
application of new techniques or technologies that may be developed and prove
to be effective in the future. The Technical Position has now been revised to
indicate that new and promising corrective actions proposed by the ACL
applicants will be considered provided there is an adequate documentation of
the likelihood for success.

Development of alternative corrective actions: NRC staff notes that the
applicable regulations in 40 CFR Part 192 Subparts D&E and Appendix A to 10
CFR Part 40 require that ACLs be as low as reasonably achievable (ALARA),
considering practicable corrective actions. The regulations therefore require
that alternative practicable corrective actions be developed, and that a
corrective action meeting the ALARA criterion be chosen and used to establish
the ACLs. Accordingly, ACLs may not be established independently of the
corrective action program as suggested by the commenter.

Ground-water classification and proximity to well-head protection areas:
Ground water classification and well-head protection areas, which can be
considered as existing water use areas, have been adequately considered in the
hazard assessment review. Using these factors in the assessment and review of
corrective actions would be redundant. Furthermore, the regulations has
specifically indicated that the review and assessment of corrective actions-
and selection of appropriate action would be based on the ALARA criterion;
therefore, consideration of ground-water classification and well-head
protection areas in the corrective action review as suggested by the
commanters is also not consistent with the regulations.

1

As for the consideration of these factors in the design and implementation of !

corrective actions and compliance monitoring programs, it is noted that the
Technical Position is intended to provide guidance for establishing and
applying for ACLs. Although alternative practicable corrective actions will
be identified and analyzed for establishing appropriate ACLs, guidance for
performance monitoring and operational corrective action is beyond the scope
of the Technical Position.

Use of AtARA: NRC staff notes that the use of ALARA is mandated by Criterion
SB(6) of Appendix A to 10 CFR Part 40, which states that NRC will establish
ACL for a hazardous constituent, if it finds that "the proposed limit is as
low as reasonably achievable." Similarly, 40 CFR Part 192.32(a)(2)(iv) states
that the ACLs may be granted by the NRC provided that these limits are "as low
as reasonably achievable." The Technical Position simply provides guidance

- _ _ _ _ _ _ - _ - - - _ _ _ _ _ _ - -
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for implementing these regulations, and the inclusion of ALARA in the
Technical Position is not therefore debatable.

The term " reasonably achievable" in ALARA takes into account practicable
corrective actions and such relevant factors as the state of remedial action
technology, economics, public health and safety and other societal and
socioeconomic considerations.

The consideration of " practicable corrective actions" in determining ALARA
concentration limits is taken directly from the regulations and cannot
therefore be replaced. NRC staff notes that in the introduction to Appendix A
to 10 CFR Part 40, it was stated that the Commission will consider
" practicable" and " reasonably achievable" as equivalent terms. NRC staff
agrees that the use of the term " practicable" may be tied to a balancing of
costs and benefits, but it is noted that this applies to Title 11 sites only,
because Title I sites are not covered in the final Technical Position.

11.4 Modifications to the Technical Position

The Technical Position has been modifieu so that new and innovative corrective
action techniques proposed by ACL applicants will be considered in the
establishment of ACLs if a strong likelihood of success can be demonstrated.

12. Costs and Benefits of Corrective Action

12.1 Comenters
American Mining Congress (A9)
The Hopi Tribe (C7, C16, C17)
EPA's Office of Emergency and Remedial

Response (116)
Western Nuclear, Inc. (K7)

12.2 Summary of Issues

Two commenters requested that NRC review of ACL applications should give
greater emphasis to corrective action costs and the balancing of the costs and
benefits. The commenters noted that the cost of active remediation measures
can be extremely high compared to the expected benefits.

One commenter asked if the costs and benefits should be considered in
evaluating " practicable" corrective actions and if so, what the basis in law
is for allowing the balancing of the costs and benefits of remediation at
Title I sites. This commenter also stated that the Technical Position should
describe criteria used to assess the costs and benefits under Section 102(B)
of the National Environmental Policy Act (NEPA), if a cost-benefit analysis is
to be performed. The commenter further asked that NRC justify the use of
reductions in the hazardous constituent concentrations as a surrogate for all
corrective action benefits. The commenter noted that this is a limitation
that may skew the decision-making by systematically underestimating the
benefits.

1
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It was also noted that other benefits should be considered, including those
accruing from avoiding the costs of health and environmental effects and the
benefits from moving from one level of beneficial use of the resources to
another. The commenter indicated that it would be more appropriate to use a
standard decision-making model that considers "externalities" and marginal
analyses of social costs and social benefits, instead of private costs and
benefits, in order to accomplish economic efficiency in a social context.

One commenter indicated that certain language used in the lechnical Position
may be construed to imply that non-monetary benefits may be discounted, and
that the Technical Position should therefore be modified to remove this
ambiguity.

12.3 Discussion and Response to Comments

Corrective action costs: The Technical Position adequately covers the
corrective action costs, as the cost constitutes an important consideration in
selecting the corrective action used in ACL assessments.

Basis in law for balancina the costs and benefits at Title I sites: The term-

" practicable" used to characterize corrective actions feasibility in the
Technical Position allows for balancing of the costs and benefits in ACL
assessments. NRC staff notes, however, that the final version of the
Technical Position applies to Title 11 sites only; therefore, discussing the
basis in law for allowing such balancing of the costs and benefits for Title I
sites is beyond the scope of this document.

Criteria for evaluating the costs and benefits with respect to Section 102(B)
of NEPA: The factors that NRC staff considers in evaluating ACLs are
explicitly delineated in Criterion 5B(6) of Appendix A to 10 CFR Part 40.
These criteria were derived from, and are identical to, the criteria presented
in 40 CFR Part 264.94 as well as 40 CFR Part 192. NRC staff must consider
these criteria because UMTRCA directs that NRC's requirements should conform
"as closely as practicable" to the general standards established by- the EPA in
40 CFR Part 192. The draft Technical Position is designed to implement the
provisions of Appendix A to 10 CFR Part-40, not to establish new criteria 'for
consideration in ACL assessments.

Corrective action benefits: The Technical Position calls for consideration of
both direct and indirect benefits of corrective actions at milling and
tailings sites. Specifically, the following benefits have been mentioned:
(1) Avoided adverse health effects and potential damage to livestock, crops,
vegetation, physical structures, and wildlife; (2) the value of protected
ground water that can be recovered for beneficial uses; (3) prevented land
depreciation; (4) benefits accrued as a direct result of performing corrective
action; and (5) other. indirect benefits that may be realized as a result of
avoiding adverse environmental effects identified in the hazard assessment
review.

,
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Marainal analysis of social costs and social benefits: NRC staff believes

that calculation of remedial action benefits as described in the Technical
Position provides enough technical detail to adequately cover the marginal
analysis of the social costs and the social benefits associated with remedial
action at milling and tailings sites. It is planned that the analysis will be
conducted on a site-specific basis, but NRC staff will ensure that the
analysis consider factors regarding the health and environmental costs of
failing to meet the ALARA standard encompassed in Appendix A to 10 CFR Part
40.

Non-monetary benefits: NRC staff notes that the implication that non-monetary
benefits should be discounted is neither apparent nor is it intended in the
Technical Position. The Technical Position directs reviewers to ensure that
costs and benefits are compared objectively, and +o specifically consider such
non-monetary benefits such as the benefits accrued from avoiding adverse
health and environmental effects.

12.4 Modifications to the Technical Position

Modifications were made in the Technical Position to clarify NRC staff's
position on the above issues.

13. Passive Remedial Action Measures

13.1 Commenters
American Mining Congress (A7)
EPA's Office of Federal Activities (H1, H3)
EPA's Office of Emergency and Remedial

Response (15)
Western Nuclear, Inc. (K1, K4, K6)

13.2 Summary of issues

Three passive remedial action measures were addressed by commenters: Natural
attenuation processes, institutional controls, and land / property holdings.

Three commenters suggested or agreed that NRC should consider and recognize
the importance of natural attenuation processes as passive contaminhnt
containment and/or corrective measures in site remediation. There was some
disagreement, however, about the length of the attenuation path, with one
commenter indicating that the entire site / property should be considered for
attenuation, and another commenter suggesting that attenuation should be
considered only between the POC and the POE. One of the commenters noted also
that since more time is needed for natural attenuation to be effective, one
measurement above an ACL should not trigger a corrective action program.

Two commenters advanced opposite views on consideration of institutional
controls in the development of ACLs, with one commenter indicating that
institutional controls should be considered for this purpose and the other
suggesting the deletion of institutional controls from the Technical Position
altogether.

I
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Two commenters advance opposite views on the use of increased iand/ property
holdings in ACL assessmerts. One commenter stated that there is no reason why
increased land holdings : 'uld not be used for allowing greater ACLs, but the
other commenter indicateo iat increased property holdings should not be used
for such purpose.

13.3 Discussion and Response to Coments

Natural attenuation processes: Natural attenuation processes have been
addressed in the Technical Position. Such processes as dilution, dispei ion',
decay, and sorption that may attenuate hazardous constituent concentrations
are adequately covered as natural contaminant containment measures.

Contaminant attenuation by natural processes at tailings disposal sites can be
expected to take place between the_ tailings impoundment and the uppermost
aquifer at the POC, and between the POC and the POE. ACLs should be
established considering the effects of attenuation on a site-spec 19c basis.
If the amount of attenuation can be defensibly estimated between the tailings
impoundment and the POE, the ACL may then be back-calculated from health and-
environmental limits established for the POE. The site-specific consideration
of attenuation in determining ACLs is consistent with the EPA standards in 40
CFR Part 264.94(b)(1)(ii) and(2)(ii), and with NRC's regulations in Appendix A
to 10 CFR Part 40, Criterion 5B(6).

The ACL demonstration should consider both the temporal and spatial
distribution of attenuation. For example, reliance on attenuation may not-be
appropriate if it will merely delay contamination at the POE for_a number of
years.

Where attenuation is not effective in reducing contaminant concentrations and
at sites where extensive contamination has already occurred, it may be
appropriate to disregard attenuation as a significant process in determining
ACLs.

'

Finally, it is noted that the purpose of the Technical Position is to provide
guidance for applying-for ACLs and review of ACL applications. _ NRC is
required by regulation to verify that the proposed ACLs:are protective of
human health and the environment and that they are as low as reasonably-
achievable, considering practicable-corrective actions. Accordingly, NRC will
need to review a range of alternative corrective action programs, which may
include natural attenuation, as part of the ACL. application review, in order
to ascertain that the established ACLs are as' low as. reasonably possible.. But
performance monitoring and triggering and applying of operational corrective,
action programs to remedy contamination is beyond the scope of the Technical
Position,

institutional controls: It is noted that Sections 104 and 202 of UMTRCA
provide for the use of institutional controls to_ isolate the tailings from the-
human environment. The likelihood of human exposure to contaminated ground
water could be significantly reduced if appropriate institutional controls are
adopted.to preclude such exposure. NRC staff will therefore consider a form
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of institutional control due to perpetual care in its review of ACL
applicatiens. This position is adequately reflected and described in the
Technical Position.

t and/ property holdinas: As noted above, UMTRCA provides for the use of
institutional controls to isolate the tailings from the human environment.
NRC staff considers the ownership and control of land and subsurface water
rights through perpetual care a form of institutional control that can provide
protection against the use and consumption of contaminated ground water.

Furthermore, ACL applicants should be aware that the land transfer provisions
of UMTRCA will be considered by NRC staff in reviewing ACL applications.
Section 83.b of the AEA specifically requires that only the land used for
disposal of any Section 11.e(2) byproduct materials be transferred to the
Federal government or State for long-term institutional control. The
applicant will therefore have to provide written assurance in the ACL
application that the appropriate Federal or State agency will accept any land
transfer in excess of that used for the disposal of any Section 11.e(2)
byproduct materials. The Technical Position has now been revised to clearly
state NRC staff's position on this issue.

13.4 Modifications to the Technical Position

The Technical Position was revised, where appropriate, to clarify NRC staff's
position on consideration of the above-mentioned passive remediation measures
in ACL assessments.

14. Period of Compliance

14.1 Commenters
The Hopi Tribe (Cl3)

14.2 Summary of issues

The commenter asked that NRC describe the criteria to be used for determining
the compliance periods for Title I and Title 11 sites. The commenter
concluded by stating that there was no reason to limit compliance to a
specific time frame, implying that compliance should be effective
indefinitely.

14.3 Discussion and Response to Comments

The periud of compliance for both Title I and Title 11 sites is defined in the
regulations as 1,000 years, to the extent it is reasonably achievable, and, in
any case, for at least 200 years. These criteria were derived from, and are
identical to, the general standards promulgated by the EPA in 40 CFR Part
19z.32(b)(i).

I
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14.4 Modifications to the Technical fosition

No modifications were made in the Technical Position on the basis of the above
comment. >

15. Post-Closure Care

15.1 Commenters
EPA's Office of Federal Activities (H6)

5.2 Summary of issues

The commenter proposed extending the post-closure care period at facilities
where contaminant concentrations in useable ground water exceed allowable
health and environmental levels.

15.3 Discussion and Response to Comments

Pursuant to UMTRCA, custody of the tailings sites is to be transferred,
following stabilization and closure by the licensee, to the State or Federal
government for perpetual control. If ground water contains contaminants in
excess of allowable health or environmental levels, transfer of the site to
government control would include the contaminated areas; or the contaminated
ground water will have to be restored to appropriate levels prior to the
transfer. Consequently, there is no need to extend the post-closure period at-
tailings sites because they will be licensed under perpetual government
control.

15.4 Modifications to the Technical Position

No modifications were made in the Technical Position as a result of the above
comment.

16. State Programs

16.1 Commenters
Colorado Department of Health (81, B2, B3,

B4,85)

16.2 Summary of issues

The commenter noted that under DOE's Title I Uranium Mill Tailings Remedial
Action (UMTRA) program, Colorado will pay its share or 10% of the remedial
action cost for seven Title I sites loc 6ted in Colorado. The commenter then
proceeded to raise a number of issues that are largely related to the State's..

participation in the.ACL development process at such sites. .

The ccmmenter stated that the establishment of ACLs would be necessary at
Title I sites for some contaminants because.it is not technically feasible to
design a cell that will " completely" eliminate infiltration of precipitation

~
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into the tailings, but noted that only minor "exceedances" are expected at
most of the Title I sites.

The commenter indicated that Colorado is an Agreement State, which gives it
the authority to assume NRC's licensing authority for active uranium mill
tailings sites. The commenter indicated that NRC had " expressed" that the
authority to grant ACLs for inactive Title I sites will also be deferred to
the State, but gave no reference to this " expression" by NRC. The commenter
concluded that the Technical Position would serve as a guide to the decision
makers in the State.

The commenter further noted that because ACLs should be granted on the basis
of ground-water classification, and in that ground-water classification in
Colorado are granted by the Colorado Water Quality Control Comission, an
agreement could be reached for vesting the State authority to approve ACLs for
DOE's Title I sites with that organization. The comenter proceeded to
present alternative procedures that the State could provide to the Colorado
Water Quality Control Commission for setting ground-water standards for
Title I sites.

The commenter indicated that the DOE had requested guidance on how the ACL
approval process for Title I sites would be implemented by the State. The
commenter further indicated that due to time constraints on Title I site
remediation, DOE must receive approval of ACLs "as soon as possible". The
commenter proceeded to describe a procedure that the State could use for this
purpose, using its " Basic Standards for Groundwater" to specify some
compliance area beyond which the contaminants are not expected to migrate.

16.3 Discussion and Response to Comments

Guidance for ACL development at Title I sites is not addressed in the final
Technical Position.

16.4 Modifications to the Tc. :nical Position

Reference to Title I sites has been removed from the Technical Position.

_
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U.S. NUCLEAR REGULATORY COMMISSION

Uranium Mill Facilities: Availability of Final Technical
Position
on Alternate Concentration Limits for Title II Uranium Mills

,

AGENCY: U.S. Nuclear Regulatory Commission

ACTION: Notice of Availability

SUMMARY: The Nuclear Regulatory Commission is announcing the
availability of a final staff Technical Position entitled
" Staff Technical Position on Alternate Concentration Limits
for Title II Uranium Mills." This Technical Position offers
guidance for preparing and reviewing applications for the
establishment of alternate concentration limits (ACLs) at-
Title II uranium mill tailings sites, pursuant to criterion 5
of Appendix A to 10 CFR Part 40.

The final Technical Position represents a revised and updated
version of NRC's draft Technical Position on ACLs, which was
announced in the Federal Register in June of 1988 (53 FR
24820). The revisions were made largely in response to
comments that NRC received on the draft Technical Position.
ADDRESSES: Requests for copies of the final Technical
Position should be addressed to Latif S. Hamdan, Uranium
Recovery Branch, Division of Low-Level Waste and
Decommissioning, Office of Nuclear Material Safety and
Safeguards, Mailstop 5-E-4 OWFN, U.S. Nuclear Regulatory
Commission, Washington D.C. 20555.

L FOR FURTHER INFORMATION CONTACT: Latif S. Hamdan, Uranium
! Recovery Branch, Division of Low-Level Waste and

Decommissioning, Office of Nuclear Material Safety and
Safeguards, Mailstop 5-E-4 OWFN, U.S. Nuclear Regulatory
Commission, Washington D.C. 20555. Telephone: (301) 504-
2528.

Dated at Rockville, Maryland this day of 1992. -,

FOR THE NUCLEAR REGULATORY
COMMISSION

~

John J. Surmeier, Chief
Uranium Recovery Branch
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