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Standards for Title | sites were first published in the
Federa) Register on January 5, 1983, as Subparts A, B, and C
of 40 CFR Part 192 (42 FR 602). 7The EPA standards for

Titie | sites were challenged by several industry and
environmental groups, who filed challenges to the standards
with the Tenth Circuit Appeals Court. On September 3, 19885,
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 | sites on
September 24, 1987 (52 FR 36000). NRC staff raised several
issues concerning the proposed standards and communicated
these concerns to the EPA. A1l 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 1 sites is pending the
resolution of this issue by the Office of Management and
Budget.

Standards for Title Il sites were published on October 7,
1983, as Subparts D and E to Part 192 (48 fR 45946). These
standards include provisions that allow establishing ACLs on
a site-specific basis. The EPA standards for Title Il sites
were subseguently incorporated into NRC's regulations
(ggg;ndix A to Part 40) dated November 13, 1987 (52 fR

4 ).

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 ER 27579). NRC announced the availability
of its draft "Technical Position on Alternate Concentration
Limits for Uranium Mills" in June 1988 (53 fR 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 merbers in two EPA offices and from eight oiher
concerned parties, including organizations in the Federal and
State governments, affected Indian Tribes, private companies,
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
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,
NRC staff identified 16 subject categories of issues raised
by commenters. The subjects most commonly addressed by
commeniers, 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;

) NRC's review and decision-making procedures;

) the location of the point of exposure;

) identifying and selection of corrective action;

) the rationale of applying a generic guidance to
site-specific situations; and

(7) the readability and clarity of the technical position.

l
2
(3
(4
(5
(6

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 mil tailings sites
regulated under Title 1] of UMIRCA. 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 techn‘cal) 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
es;:b]ishing ACLs at hazardous waste management sites under
RCRA.
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The techrical position is needed for preper interpretation
of, and compliance with, the applicable ACL standards and
regulations, and 10 ensure that consistent criteria and
procedures are followed in preparing and reviewing ACL
applications. The release and implementatic. of the proposed
technical posit on would offer timely guidance to licenseas
and ACL applicants, as well as to the reviewers of ACL
applications from NRC.

NRC's Uranium Recovery Field Office (URFO) has a'ready
received three ACL applications and expects more. URFO 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.

A1l decuments identified in this paper that have not been
enclosed are available from the Office of the Executive
Director for Operations.

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 Register, the availability of the
proposed final technical position on ACLs for Title Il
uranium mills (Enclosure 3).
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rdination: The Office of the Geners! 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.
v
es M. Mylor

xecutive Director
for Operations

Enclosures:

1. NRC staff proposed final "Staff
Technical Position on Alternate
Concentration Limits for
Title I1 Uranium Mills"

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

3. [Federai Register notice of
proposed final technical
position on ACLs

SECY NOTE: 1In 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.
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3 REGULATGRY POSITION
3.3 ntr ign

Pursuant to the Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA),
the U.S. Environmental Protection Agency (EPA) promulgated Environmental
Standards for Uranium and Thorium Mil) 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
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
applies only to review of ACL applications for uranium and thorium mil)
tailings sites regulated under Title Il of UMTRCA. It does not apply to
similar reviews at sites regulated by EPA or States under Resource
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Conservation and Recovery Act (RCRA) or Comprehensive Environmenta) Response,
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 a) 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)(1v) and incorporated into NRC’'s regulations in
Criterion 5B(6) of Appendix A to 10 CFR Part 40.

1.2 Purpose of Guidance

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 Pesition will help to ensure the high
quality and uniformity of ACL applicaiion reviews conducted by the NRC and
Agreement States. This document is intended for use by licensees, NRC staff,
and possibie use by Agreement States for assessino and establishing ACLs at
Title Il uranium mills.

1.3 Document Organization

This document is organized in three parts to provide the necessary guidance
for both the ACL applicant and the NRC reviewer. Section 1 provid i the
background and regulatory basis for the NRC Technical Position on ACLs for
Title 1] 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
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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 Scction 1.1. In accordance with NRC
requirements in Appendix A of 10 CFR Part 40, licensees implement detection
monitoring programs to detect releases of hazardo's cunstituents from tailings
impoundments. These programs progress into compliance monitoring if it is
indicated that constituent concentrations exceed established standarus.
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 1imits are either background values,
drinking water limits, or ACLs. ACLs may be established, provided that it is
demonstrated that: (!) 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
gemonstrate that hazardous constituent concentrations will not pose
substantial present or potintial hazards to humans or the environment at the
points of exposure (POE), and the ACLs are as low as reasonably achievable
considering practicabie corrective actions.

The POC and POE are two locations that must be considered in the review of ACL
applications. The POC 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 POC will be located within a vertical surface representing
the intersection of the downgradient edge of the reclaimed 1ailings
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 long-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 ic effectively impossible because the ground
water is Class 111).

The applicant should investigate the consequences of the land transfer
provisions of UMTRCA and their «ffect on the POE with the appropriate
government agency, before proposing an ACL based on a distant POE. Under Title
IT of UMTRCA, at the time the NRC or an Agreement State terminates a license,
the title to the land which 1s 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 sume
rare cases, the surface land ownership transfer requirements may be waived for
Title I] disposal sites, such as with deep burial of tailings where ongoing
site surveillance would not be required.) Section 83.b of the AEA
sprcifically requires that only the land used for disposal of any section
‘le.(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 1le.(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 POE that is spatially beyond the area that the
appropriate Federal or State agency is required to accept for perpetual care
under the land trarsfer provisions of UMTRCA,
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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 that used
for disposal of byproduct material after the terminustion 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 ~~aled 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 POC 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-concentiation 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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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
practicab’ie corrective actions. The demonstration should assess the hazards
associated with present and potential exposure to hazardous constituents, and
evaluate the reasonableness of the concentration 1imits, 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 harardous 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,
Ticense 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 .elated
to each oi the 19 factors listed in Criterion SB( ', Appendix A, 10 CFR 40
(Table 2) should be addressed, but all factors may rot be applicable due to
the site-specific nature of an ACL applicatien. If this is the case, the ACL
application should provide an explanation of . - a particular factor is not
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appropriate. Commonly, ground-water discharge to surface waters does not
occur near mil)l tailings sites. Therefore, information such as stream flow
characterstics 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 Tevel 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 shoula 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 spec: fically 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 tyres 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
materials 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
limits. The goal of standardizing the application format is to reduce )eview
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.

Essential to al) applications is a map showing the tailings disposal area, the
location of the reclaimed outslopes, the POC, the POE, other m.aitoring wells,
and the boundary of the land to be utilized for long-term control. This map
should becor “Ye base map for isoconcentration maps depicting the current and
estimated futuie distributions of hazardous constituents.
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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 .equirements in Criterion 5B(6) of Appendix A to 10 CFR Part 40,
and Subparts D and £ of 40 CFR 192. This approach considers two major review
elements and eight sub-components as shown below. The two major .lements 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,

4P 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 harard 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 whether the asplication
provides sufficient information content to allow & Detailed Review, relative
to the requirements in Criveri,.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 i{nformation. Submitta) 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 additioua] information is pending. Acceptance of the
application does not preclude later requests for additional information by the
NRC staff through the course of t.e detailed review.

A tentative schedule for the completior of the Detailed 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 inforimation submitted by the applicant. The schedule should be
developed with consideration of the current and projected regulatory workioad,
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 “azard(s) exists, or (2) the application ‘s found to lack
sufficient coutent to permit a detai’ed review and 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 any 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 Fart 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. 1t i< 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 ¢ “ablish
alternate concentration limits for hazardous constituents if t proposed
limits are as low as reasonably achievable con idering practicable corrective
actions; and that the constituent will not pose a substantial present or
pctential hazard to human health or the :.vironment as long as the alternate
concentration limit is not exceeded. In making the preser* and potential
~azard Tinding, the 19 factors listed in Table 2 will be fered.

ACL demonstrations utilize monitoring data and ‘hysical 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))

Potential Adverse Effects on Ground-Water Quality

9.

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

Hydrogeological characteristics of the facility and surrounding
land.

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

Proximity and withdrawal rates of ground-water users.
Current and potential future uses of ground water in the area.

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

Potential for health risks caused by human exposure to waste
constituents,

“otential damage to wildlife, crops, vegetation, and physical
-tructures caused by exposure to waste constituents.

Persistence and permanence of potential adverse effects.

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.
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3.2.3 Specific Criteria

3.2.3.1 Review Element 1: MHazard 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 ind should consist of: (1) the uranium recovery process(es) used at
the facilicy; (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 aischarges,
retaining structures for wastes, and waste constituents). Information from
these four elements should be presented in the demonstration that the ACLs
will not 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: (i) *he hazardous constituent characteristics of density,
solubility, valence ‘a'e, vapor pressure, viscosity, and octano)-water
partitionin_ coeffiLient; (2) presence and effect of complexing ligands an
chelating agents, to the extent that constituent mobility may be enhanced; /3!
potential for constituents to degrade du: "o biological, chemical, and
physical processes; and (4) attenuation properties of constityents and the




.38

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 inzlude (1) the distribution of hazardous
constituesis 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 fons; and (4) documentation of sampling, analysis, and
quality control / quality acsurance programs.

3.2.3.1.2 Transport Assessment

The transpert assessment is used to estimate the projected distribution and
exposure potential of hazardous constituents. The transport assessment
generally includes the following {1) hydrogeclogic characteristics; (2)
ground-watc~ 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 tho processes affecting hazardous
constituent transport for some aspects of the transport assessment.

Characterizations of site hydrogeology generally include (1) identification of
hydrogeologic units that have been or may be affected by transport of
hazerdous constituents; (2) characteristics of the hydrogeologic units (both
aquifers and aquitards) such as geometry, stratigraphy, structural
inconsistencies, lithology/mineralogy, -ydraulic conductivity, effective
porosity, potentiometric data, recharge/discharge locations and rates, and
dispersivity; (3) representative conceptual mudels of the ground-water flow
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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 af 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 assurancc / data validation
progrems used to characterize site hydrogeology.

Where possible, the hydrogeologic characterization should be based upon actual
aquifer monitoring data and hydraulic measurements. This informaticn will be
utilized to assess the constituent concentrations that will Tikely exist in
the future. Critical monitoring locations include the points of compliance
and po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>