UNITED STATES ABA4~2

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C 20555

MAR 2 2 1985

MEMORANDIM FOR: John G. Davis, Director
Office of Nuclear Material Safety and Safequards

FROM: William J. Dircks
Executive Director for Operations

SURJECT: CONTROL OF NRC RULEMAKING

In a March 15, 1985, memorandum to me concerning control of NRC rulemaking, you
requested that 1 (1) exempt several rulemakincs, which comply with the Nuclear

Waste Policy Act of 1982 (NWPA), from the review that | established to contro)

rulemaking (EDN memorandum dated February 13, 1984) and (?) expedite or exempt

this review for a rulemaking involving the final version of amendments to

10 CFR Part 60 concerning nuclear waste disposal in the unsaturated zone.

Regarding item 2 above, the review of the rulemaking has been completed, and I
approve-econtinuation of the rulemaking.

Regarding item 1 above, ! do not believe that rulemakings, which comply with
legislation, Commission direction or my direction, should be exempted as 2
class from the rulemaking review that ! established to contro! rulemaking, As
my February 13, 1984 memorandum noted, it is important that (1) candidates for
rulemaking are early and promptly identified, screened and thereafter
periodically reviewed to determine whether or not to proceed with rulemakirq;
(2) rulemakings are assigned priorities commensurate with their importance
relative to accomplishing the NPC mission; and (3) rulemakings are timely,
effective, efficient and of high quality.

The information required for the review is the same information contained in
the Pegulatory Analysis that is required to be part of the rulemaking package,
(See NUREG/BR-0058, “Regulatory Analysis Guidelires of the U.S. Nuclear
Regulatory Commission," January 1983,)

Accomplishing this review on an annual basis assures that the rulemaking will
be reviewed in 1ight of current information and circumstances which could be
significantly differert than those ex1st1n8 when the rulemaking was initiated
or last reviewed. The involvement of the Office of Recearch (RES) assures that
current research findings are considered in the review of each rulemakino,
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William J. Dircks
Executive Director for Operations

AMENDMENTS TO 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES

To obtain Commission approval of a notics of final rulemaking.
This paper involves a minor policy question.

Should 10 CFR Part 60 contain specific criteria for geologic
disposal of high-leve! radioactive wastes in the unsaturated
Zone.

This paper presents final amendments which will assure that NRC
regulations address considerations relevant to all geclogic
repositories whether sited in the saturated or unsaturated

zone. Staff recommends that the Commission approve for publica-
tion as final amendments to 10 CFR Part 60 specific technical
criteria for geologic disposal of high-level radiocactive wastes
within the unsaturated zone. Since resource needs to implement

10 CFR Part 60 have been reflected in programmatic budget requests
no significant new resource expenditures will be required by
issuance of these amendme.its.

The Commission published for public comment proposed amendments to
10 CFR Part 60 which contained specific technical criteria

related to disposal of high-level radicactive wastes within the
unsaturated zone on February 16, 1984 (49 FR 5534). The recom-
mended final amendmenis were developed following consideration

of the comments received from fourteen groups and individuals.

The recommended final amendments were presented before the ACRS
Waste Management Subcommittee on July 11, 1984, and were discussed
during the 292nd ACRS meeting, August 9-11, 1984.

Regulations which established procedures for licensin, the
disposal of high-level radioactive wastes (HLW) in geologic
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repositories were published on February 25, 1981 (46 FR 13971).
Proposed technical criteria against which license applications
would be reviewed under 10 CFR Part 60 were published for public
comment on July 8, 1981 (46 FR 35280) and final technical
criteria were promulgated on June 21, 1983 (48 FR 28194).

In the statement of considerations to the proposed technical
criteria the Commission explained that the proposed criteria were
developed for disposal in saturated media because the then
current plans of the Department of Energy (DOE) called for
disposal at sufficient depth to lie solely within the
hydrogeologic region called the saturated zone (46 FR 35281).

The Commission further noted that additional or alternative
criteria may need to be developed for regulating disposal in the
unsaturated zone.

The Commission approach was criticized by several commenters,
including DOE and the U.S. Geological Survey. The bases for this
criticism were that (1) disposal of HLW within the unsaturated
Zone was a viable alternative to HLW disposal within the saturated
zone and (2) since the Part 60 technical criteria were generally
applicable without regara to the possibility of saturation, their
scope and applicability should not be unduly restricted. The NRC
staff reviewed the technical criteria in light of the public
comments and found this criticism to be well-founded. The staff
drew the possibility of further rulemaking in this area to the
Commission's attention in SECY-83-59.

In the statement of considerations to the final technical
criteria the Commission recognized that although the final tech-
nical criteria were generally appropriate to disposal in both the
saturated and unsaturated zones, some distinctions were needed
(48 FR 28203). Rather than promulgating the specific criteria
which would apply to the unsaturated zone at the time the final
technical criteria were published in June 1983, the Commission
stated that it preferred to issue such criteria in proposed form
so as to afford further opportunity for public comment. Proposed
amendments developed in response to this Commission decision were
published for public comment on February 16, 1984 (SECY-83-444;
49 FR 5934). Enclosure C contains a copy of the proposed amend-
ments as published in the Federal Register. The proposed amend-
ments contained provisions for new definitions (§60.2) and favor-
able and potentially adverse siting criteria (8§60.122) related to
HLW disposal within the unsaturated zone. Additionally, in the
statement of considerations which accompanied the proposed amend-
ments, the Commission particularly sought public comment on ques-
tions related to groundwater travel time calculations in unsaturated
geologic media (49 FR 5937).
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In conjunction with the proposed amendments, NRC published draft
NUREG-1046 -- Disposal of High-Level Radioactive Wastes in the
Unsaturated Zone: Technical Considerations for public comment.

e Lommission received a total of fourteen comment letters in
response to its solicitation of public input on both the proposed
amendments and draft NUREG-1046. In general, these commenters
supported the Commission's proposed action and raised no signifi-
cant new issues with respect to this rulemaking action. The com-
menters primarily addressed the questions posed by the Co.mission
on groundwater travel time calculations and suggested word changes
to the proposed amendments for the sake of clarity and technical
accuracy.

Current technical criteria governing the post-emplacorant perform-
ance of the particular barriers (i.e. engineered barriers and
geologic setting) of the geologic repository system are set forth
at §60.113 (48 FR 28224). The post-closure performance criteria
for the geologic setting (§60.113(a)(2)) require that the geologic
repository be located so that pre-waste-emplacement groundwater
travel time along the fastest path of likely radionuclide travel
from the disturbed zone to the accessible environment be at least
1,000 years or such other travel time as may be approved or
specified by the Commission (48 FR 28224).

In the statement of considerations which accompanied the proposed
amendments the Commission discussed several reasons why calculations
of pre-waste-emplacement groundwater travel time along the fastest
path of likely radionuclide travel through the unsaturated zone
could have large associated uncertainties, and hence could be of
questionable value in estimating the capability of the geologic
setting to isolate HLW from the accessible environment (49 FR
5936). The Commission stated that if DOE could demonstrate with
reasonabie assurance that travel time for groundwater movement
through the unsaturated zone can be quantified, then DOE should

be allowed to include such travel time when demonstrating com-
pliance with §60.113(a)(2). The Commission also recognized that
it may be more appropriate to specify ancther parameter upon which
performance may be evaluated for a geologic setting in the unsatu-
rated zone, or to utilize the approach set forth in §60.113(b)
which provides the Commission with the flexibility to specify
variations in the performance objectives on a case-by-case basis,
as long as the overall system performance objective is satisfied.
Therefore, to solicit public input on groundwater travel time in
the unsaturated zone the Commissicn posed two questions on this
issue in the statement of considerations (49 FR 5937). These
questions requested public comment on: 1) how groundwater travel
time in the unsaturated zone could be determined with reasonable
assurance, and whether or not the existing groundwater travel time
performance objective in §60.113(a)(2) should be limited to ground-
water movement within the saturated zone; and 2) whether ground-
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water travel time is an appropriate measure of performance for &
site within the unsaturated zone or whether an alternative perform-
ance cbjective would be more appropriate. The issues surrounding
the groundwatar travel time calculations were specifically addressed
by seven of the fourteen commenters on the proposed amendments and
draft NUREG-1046. A discussion of the views expressed by these
commenters is contained in Enclosure A (pp.4-14) while the individ-
ual comments on groundwater travel time are categorized in Enclo-
sure D (pp. 4-16).

Following consideration of the public comments on groundwater
travel time calculations, the staff recommends that the Commis-
sion maintain its original position as set forth at 49 FR 5936
that if DOE can demonstrate with reasonable assurance that travel
times for groundwater movement through the unsaturated zone can
be quantified, then JOE should be allowed to include such travel
times when demonstrating compliance with §60.113(a)(2). However,
the staff recognizes that for the unsaturated zone it may be more
appropriate in some cases for the Commission to utilize the
approach set forth in §60.113(b) which, as mentioned above, pro-
vides the Commission with the flexibility to specify variations
in performance objectives on’a case-by-case basis as long as the
overall system performance objective is satisfied.

Although no change was made explicitly to the groundwater travel
time provisions of §60.113(a)(2), the proposed definition of the
term "groundwater" set forth at §60.2 would clarify that §60.113(a)(2)
is equally applicable to geologic repositories within either the
saturatei or unsaturated zone. Similarly, the recommended amend-
ment to the Siting Criteria (§60.122(b)(7)) would have the effect
of making pre-waste-emplacement groundwater travel time along the
fastest path of likely radionuclide travel from the disturbed
Zone to the accessible environment which substantially exceeds
1,000 years a favorable condition for HLW disposal within either
hydrogeologic zone.

In response to the comments which addressed other provisions of
the proposed amendments, several word changes have been made for
the sake of clarity and technical accuracy. A detailed discussion
of the changes recommended by the staff can be found in the draft
Federal Register notice (Enclosure A). In addition to these
changes, new amendments containing modifications to existing pro-
visions of §§60.133 and 60.134 are also included in the recommended
final amendments. The provisions of §860.133(f) and 60.134(b)
have been modified to more closely identify the concept of a
potential for creating a preferential pathway for groundwater to
contact the waste packages. This change was prompted by a com-
menter's observation that as originally worded, these provisions
might not be internally consistent with proposed §60.122(b)(8)(iv)
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Recommendations:

which identified a host rock that provides for free drainage as

a favorable hydrogeologic condition in the unsaturated zone.
Further, minor word changes were made to these two provisions for
the sake of technical accuracy.

A staff analysis of the public comments on the proposed amend-
ments and draft NUREG-1046 is provided in Enclosure D. The staff
considered all public comments in developing the recommended
final amendments.

The staff has reviewed the provisions of the final DOE Siting
Guidelines related to the unsaturated zone against the recom-
mended final amendments to 10 CFR Part 60 ana has determined that
the DOE Siting Guidelines are not in conflict with the 10 CFR
Part 60 amendments.

NRC resource needs to implement the provisions of 10 CFR Part 60
have been reflected in programmatic budget requests. Thus, no
significant new resource expenditures will be required by
issuance of these amendments.

That the Commission:

1. Approve for publication as final amendments to 10 CFR
: Part 60

specific technical criteria for geologic disposal
of HLW in the unsaturated zone and the accompanying Statement
of Considerations, as set forth in the draft Federal Register
notice in Enclosure A.

2. Ceriify that this rule, if promulgated, will not have a
s1gn1f!cant economic impact on a substantial number of small
entities. This certification is necessary in order to
satisfy the requirements of the Regulatory ~lexibility Act,
5.U.5.C. 605(a).

3. Note:

a. The changes made to the proposed 10 CFR Part 60
amendments as published in the Federal Register are
provided in comparative text in Enclosure B.

b. Enclosure C contains a copy of the proposed amendments
as published in the Federal Register on
February 16, 1984.

c. The detailed staff analysis of public comments on the
proposed amendments and draft NUREG-1046 is contained
in Enclosure D. (Draft NUREG-1046 is currently under
review by the staff and will be revised to reflect
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changes made in the unsaturated zone amendments. When
this draft report has been revised it will be published
as a final NUREG report).

d. A regulatory analysis is presented as Enclosure E.

e. A review of a draft version of the recommended final
amendments was presented before the ACRS on July 11,
1984. Enclosure F is a copy of the August 14, 1984
letter from J. C. Ebersole, Chairman, ACRS to Chairman
Palladino.

f. As provided by Section 121(c) of the Nuclear Waste
’ Policy Act of 1982, no environmental assessment is
being prepared in connection with this action.

g. This rule contains no new or amended recordkeeping,
reporting, or application requirement, or any other
type of information collection requirement, subject to
the Paperwork Reduction Act (Pub. L. 96-511).

h.  The Chief Counsel for Advocacy of the Small Business
Administration will be informed by the Division of
Rules and Records of the certification regarding
economic impact on small entities.

i. The Subcommittee on Fnergy and the Environment of the
House Interior and Insular Affairs Committee, the Sub-
committee on Nuclear Regulation and the Senate Committee
on the Environment and Public Works, the Subcommittee on
Energy, Nuclear Proliferation and Federal Services of
the Senate Committee on Government Affairs, and the
Subcommittee on Energy and Power of the House Interstate
and Foreign Commerce Committee will be informed of this
rulemaking action by a letter similar to Enclosure G.

j.  The Office of Public Affairs has determined that it is
not necessary to issue a public announcement on these
amendments.

Scheduling: If scheduled on the Commission agenda, the staff recommends this
paper be considered at an open meeting. While no specific cir-
cumstances require Commission action by a particular date, the
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Commission should be aware that the Department of Energy is
currently considering certain unsaturated geologic media as
potential repository sites.

ALY
> ] '.;\ : ~
William J. Dircks
Executive Director for Operations
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Enclosures:

Federal Register Notice Containing
Final Amendments to 10 CFR 60

Comparative Text Version of
Amendments

Federal Register Notice on
Proposed Amendments

Staff Analysis of Public Comments
Regulatory Analysis

ACRS Comments on Amendments

Draft Congressional Letter
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Commissioners' comments should be provided directly to the
Office of the Secretary by c.o.b. Thursday, April 11, 1985.

Commission Staff Office comments, if any, should be submitted
to the Commissicners NLT Thursda April 4, 1985, with an
information copy to the Office o¥ the Secretary. If the
paper is of such a nature that it requires additional time
for analytical review and comment, the Commissioners and

the Secretariat should be apprised of when comments may be
expected.

This paper is tentatively scheduled for affirmation at an
Open Meeting during the Week of April 15, 1985. Please
refer to the appropriate Weekly Commission Schedule, when
published, for a specific date and time.
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PART 60 - DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTES
IN GEOLOGIC REPOSITORIES

1. The authority section for Part 60 continues to read as follows:

Authority: Secs. 51, 53, 62, 63, 65, 81, 161, 182, 183, 68 Stat.
929, 930, 932, 933, 935, 948, 953, 954, as amended (42 U.S.C. 2071, 2073,
2092, 2093, 2095, 2111, 2201, 2232, 2233): secs. 202, 206, 88 Stat. 1244,
1246, (42 U.S.C. 5842, 5846); secs. 10 and 14. Pub. L. 95-601, 92 Stat.
2951 (42 U.S.C. 2021a and 5851); sec. 102, Pub. L. 91-190, 83 Stat. 853
(42 U.S.C. 4332); sec. 121, Pub. L. 97-425, 96 Stat. 2228 (42 U.S.C.
10141).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C.
2273). &% 60.71 to 60.75 are issued under sec 1610, 68 Stat. 950, as
amended (42 U.S.C. 2201(0)).

[#:] 2. Section 60.2 is amended by adding two new definitions in
proper alphabetical sequence and revising an existing definition:

§ 60.2 Definitions.

* * * * *

“Groundwater” means all water which occurs below the [Earthis] land
surface.

* * - * *
"Saturated zone" means that part of the earth's crust beneath the
[deepest] regional water table in which all voids, large and small,
are ideally filled with water under pressure greater than atmospheric.

* * * * *

“Unsaturated zone" means the zone between the land surface and the
regional [deepest] water table. Generally, [water] fluid pressure
in this zone is [wnder] less than atmospheric pressure, and some of
the voids may contain air or other gases at atmospheric pressure.
Beneath flooded areas or in perched water bodies the [water] fluid

pressure locally may be greater than atmospheric.
* - * * *

1 Enclosure B
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[2¢] 3. Section 60.122 is amended by revising paragraphs

(b)(2)(1i1) and (c)(9), redesignating paragraph (b)(2)(iv) as (b)(?7),
and adding new paragraphs (b)(8), (c)(22), (23) an¢ (24) to read as
follows:

§ 60.122 Siting criteria.

* * * * *

(b) *hh

(2)***(i11) Low vertical permeability and low hydraulic [petential)
gradient between the host rock and the surrounding hydrogeologic units.

- * * - *

(7) Pre-waste-emplacement groundwater travel time along the fastest
path of likely radionuclide travel from the disturbed zone to the acces-
sible environment that substantially exceeds 1,000 years.

(8) For disposal in the unsaturated zone, hydrogeologic conditions
that provide--

(1) Low [amnd-meariy-eenstant] moisture flux in the host rock
and in the overlying and underlying hydrogeologic units;

(i1) A water table sufficiently below the underground facility
such that fully saturated voids continuous with the water table do not
encounter the underground facility;

(i11) A laterally extensive low-permeability hydrogeologic unit
above the host rock that would inhibit the downward movement of water or
divert downward moving water to a location beyond the limits of the
underground facility;

(iv) A host rock that provides for free drainage; or

(v) A climatic regime in which the average annual historic
precipitation is a small percentage of the average annual potential
evapotranspiration.

* * * * *
(C) Th*
(9) [Fer-dispesal-in-the-saturated-zeney] Groundwater conditions

in the host rock that are not reducing.
* * * * *

2 Enclosure B
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(22) Potential for the water table to rise sufficiently so as to
cause saturation of an underground facility located in the unsaturated
zone.

(23) Potential for existing or future perched water bodies that may
[Rave-the-effect-af-satyrating] saturate portions of the underground
facility or [previding] provide a faster flow path [fer-radienwelide
mevement ] from an underground facility located in the unsaturated zone
to the accessible environment.

(24) Potential for [vaper-transpert-ef-radienuelides-from-the-ynder-
ground-faeility-lecated-in-the-unsaturated-zene | the movement of radio-
nuclides in a gaseous state through air-filled pore spaces of an
unsaturated geologic medium to the accessible environment.

- * * * *

4. Section 60.133 is amended by revising paragraph (f) to
read as follows:
§ 60.133 Additional design criteria for the underground facility.

* * * * *

(f) Rock excavation. The design of the underground facility shall
incorporate excavation methods that will limit the potential for creating
@ preferential pathway for groundwater to contact the waste packages
or [radisactive-waste] for radionuclide migration to the accessible
environment.

* * * * *

5. Section 60.134 is amended by revising paragraph (b)[-¢33-]
to read as follows:
§ 60.134 Design of seals for shafts and boreholes.
* * * - *

(b) *hw

(1) The potential for creating a preferential pathway for ground-
water to contact the waste packages or [radieactive-water] for radio-
nuclide migration through existing pathways.

3 Enclosure B
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NUCLEAR REGULATORY COMMISSION
AMENDMENTS TO 10 CFR PART 60

Disposal of High-Level Radioactive Wastes
in Geologic Repositories

AGENCY: Nuclear Regulatory Commission.
ACTION: Final rule.

SUMMARY: The Nuclear Regulatory Commission (NRC) is amending its regula-
tions for the disposal of high-level radioactive wastes in geologic
repositories. These amendments will ensure that the rule contains
specific criteria for the disposal of high-level radicactive wastes within
the unsaturated zone. This action is necessary to assure that NRC
regulations address considerations relevant to al) geologic repositories,

whether sited in the saturated or unsaturated zone.
EFFECTIVE DATE:
FOR FURTHER INFORMATION CONTACT: Dr. Frank A. Costanzi, Office of

Nuclear Regulatory Research, U.S5. Nuclear Regulatory Commission,

Washington, DC 20555, telephone (301)427-4362.

1 Enclosure A
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SUPPLEMENTARY INFORMATION:

BACKGROUND

On February 25, 1981, the Nuclear Regulatory Commission (NRC)
promulgated a rule that established procedures for licensing the disposal
of high-level radioactive wastes (HLW) in geologic repositories
(46 FR 13971). NRC promulgated technical criteria to be used in the
evaluation of license applications under those procedures on June 21,
1983 (48 FR 28194). Although these technical criteria are generally
appropriate to disposal in both the saturated and unsaturated
hydrogeologic zones, some further distinctions need to be made
for disposal in the unsaturated zone. Consequently, the Commission
expressed its intent to issue specific technical criteria for the
unsaturated zone after promulgating the final technical criteria so as to
afford further opportunity for public comment on this issue. Proposed
amendments to these technical criteria to include HLW disposal within
either the saturated or unsaturated zone were published for comment on
February 16, 1984. These proposed amendments cuntained provisions for
new definitions and favorable and potentially adverse siting criteria.
In addition to the proposed amendments, the Commission specifically
requested public input on two questions related to groundwater travel time

calculations within the unsaturated zone. In conjunction with the proposed

2 Enclosure A
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amendments, the Commission published for public comment draft NUREG-1046}
which contained a discussion of the principal technical issues considered

by the Commission during the development of the proposed amendments.

SUMMARY OF COMMENTS AND CHANGES

A total of fourteen groups and individuals commented on the proposed
amendments and draft NUREG-1046. There was general acceptance of the
Commission's view that disposal of HLW within the unsaturated zone is a
viable alternative to disposal within the saturated zone. The commenters
addressed the Commission's specific questions on groundwater travel time
within the unsaturated zone and provided additional comments suggesting
word changes to improve the technical accuracy and clarity of the
proposed amendments. The principal comments received on the questions
and proposed amendments, and the Commission's corresponding responses, are
discussed below. Changes and clarifications made in the rule as a result
of the Commission's consideration of these comments are also expiained in
this section. Copies of the individual comment letters and a detailed
analysis of these letters by the NRC staff are available in the NRC
Public Document Room, .717 H Street NW., Washington, DC 20555.

Thraft NUREG-1046 -- Disposal of High-Level Radioactive Wastes in the
Unsaturated Zone: Technica rations 1s currently being revised

reflect changes made in the amendments to 10 CFR Part 60 related to
HLW disposal within the unsaturated zone. When this revision is
completed, a copy of NUREG-1046 will be placed in the Commission's
Public Document Room. Upon publication, copies of NUREG-1046 may be
purchased by calling (301) 492-9530 or by writing to the Publication
Services Section, Division of Technical Information and Document
Control, U.S. Nuclear Regulatory Commission, Washington, DC 20555, or
purchased from the National Technical Information Service, Department
of Commerce, 5285 Port Royal Road, Springfield, VA 22161.

3 Enclosure A
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(a) Groundwater Travel Time Calculations.

Technical criteria governing the post-emplacement performance of the
particular barriers of the geologic repository system (i.e. engineered
barriers and geologic setting) are set forth at §60.113 (48 FR 28224;
June 21, 1983). The post-closure performance critericn for the geologic
setting set forth at §60.113(a)(2) requires that the geologic repository be
Tocated so that pre-waste-emplacement groundwater travel time along the
fastest path of likely radionuclide travel from the disturbed zone to the
accessible environment be at least 1,000 years or such other travel time as
may be approved or specified by the Commission. Although no change was
made explicitly to the provisions of §60.113(a)(2) in the proposed
amendments for the unsaturated zone, the proposed definition of the
term "groundwater" set forth at §60.2 would clearly make the scope of
§60.113(a)(2) applicable to geologic repositories within either the
saturated or unsaturated zone. Similarly, the proposed amendment to the
Siting Criteria (§60.122(b)(7)) would have the effect of making
pre-waste-emplacement groundwater travel time along the fastest path of
likely radionuclide travel from the disturbed zone to the accessible
environment which substantially exceeds 1,000 years a favorable condition
for HLW disposal within either hydrogeologic zone.

In the statement of considerations which accompanied the proposed
amendments, the Commission discussed possible limitations of the pre-
waste-emplacement groundwater travel time performance objective of
§60.113 when applied to the unsaturated zone. However, the Commission
stated that if DOE could demonstrate with reasonable assurance that
travel time for groundwater movement through the unsaturated zone can be

quantified, then DOE should be allowed to include such trave! time when

4 Enclosure A
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demonstrating compliance with §60.113(a)(2). The Commission also
acknowledged that it may be more appropriate to specify another parameter
upon which performance may be evaluated ror a geologic setting in the
unsaturated zone, or to use the approach set forth in §60.113(b) which
provides the Commission with the flexibility to specify variations in
performance objectives on a case-by-case basis, as long as the overall
system performance objective is satisfied. Further, the Commission
observed that calculations of pre-waste-emplacement groundwater trave)
time along the fastest path of likely radionuclide travel through the
unsaturated zone could involve considerable uncertainty, and thus
requested public comment on questions related to the applicability of the
existing 10 CFR Part 60 performance objective for the geologic setting to
sites located in unsaturated geologic media. In response to this
solicitation of public comment, seven of the fourteen commenters
specifically addressed the questions on groundwater travel time calcula-
tions. These questions and the views expressed by the seven commenters
are reviewed below.

The notice of proposed rulemaking first requested comment on how
groundwater travel time in the unsaturated zone could be determined with
reasonable assurance. Comments received in response to this question
were divided nearly equally into two categories. The first group of
commenters argued that presently it would be difficult to calculate
groundwater travel time in the unsaturated zone with reasonable assurance
because of the lack of generally acceptable methodology and the limited
scope of research efforts currently devoted to this question. A second
group of commenters, comprised predominantly of representatives of other

Federal agencies, endorsed the opinion that groundwater travel time could

5 Enclosure A
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be determined with reasonable assurance. One of these commenters
indicated that groundwater travel time calculations could be made by
measuring the amount of natural tritium in the groundwater samples from a
vertical profile in unsaturated geologic formations. Two other
commenters stated that groundwater travel time could be derived from
groundwater flux using measurements of ambient water content, degree of
saturation, matric potential and hydraulic conductivity to determine
moisture-characteristic curves relating these parameters to one another.
These curves can be developed so as to predict constitutive relationships
over a wide range of conditions. From these relationships and flux
determinations these commenters argued that groundwater velocities and
subsequently groundwater travel times could then be estimated. One of
these two commenters further stated that reasonable assurance may be
gained in estimating groundwater travel time using results of laboratory
festing, state-of-the-art direct determinations in the field or
laboratory, and bounding estimates developed by indirect methods, while
both commenters indicated that reasonable assurance may also be gained by
incorporating uncertainty analyses into predictive models.

The Commission recognizes that prior to the commencement of HLW
disposal studies most groundwater investigations in unsaturated geologic
media were generally limited in scope to issues related to near-surface,
highly porous soils and unconsolidated rock types. Efforts to predict
groundwater movement through potentially suitable geologic repository
sites within the unsaturated zone often entail the application of
hydrogeologic theories, models and methodologies governing near-surface,
porous media to much deeper hydrogeologic environments and different rock

properties than they originally were designed for. The Commission

6 Enclosure A
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realizes that given the current state of groundwater investigations there
may be difficulties associated with groundwater travel time calculations
in both the saturated and unsaturated zones, as one commenter observed.
However, the Commission concludes that groundwater travel time
calculations can be determinea in the unsaturated zone, though not
necessarily with great precision, provided that the proper level of site
characterization analysis is conducted. Following a detailed study of the
comments received on this question, the Commission believes it is feasible
for DOE to demonstrate compliance with the groundwater travel time
provision, using existing field and laboratory experiments. Further, as
several commenters indicated, a substantial effort is currently underway to
develop new methodologies and to improve existing techniques for measuring
the hydrogeologic parameters and flow properties that will provide the
necessary input to groundwater travel time calculations. For example, it
was noted that in-situ monitoring techniques, including tracer tests, are
undergoing development and may broaden the range of rock types and
conditions for which it is feasible to estimate groundwater velocity and,
hence, groundwater travel time.

The second part of the first question on which the Commission sought
comment centered on whether or not the existing groundwater travel time
performance objective in §60.113(a)(2) should be limited to groundwater
movement within the saturated zone. The general consensus among
commenters on this issue was that there is no reason to strictly limit
the groundwater travel time performance objective to water movement in
the saturated zone. Following a review of the discussions presented in

these comments the Commission has determined that the groundwater travel
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time provision (8§60.113(a)(2)) can be applied to a geologic setting
located in either the saturated or unsaturated zone. The Commissioo////

could discern no obvious advantage for developing a parallel praetision

for the unsaturated zone as one commenter suggested. With-respect to
another commenter's concern that if the Commission degfded to retain the
groundwater travel time provision, travel time alop§ any segment of the
flow path, including the unsaturated zone, shou)d be creditable, provided
that reasonable assurance has been demonstrat The Commission has
concluded further that the definition of thg term "groundwater" set forth
at §60.2 will allow travel time along subSurface flowpaths to be considered
regardiess of the hydrogeologic regime/through which the water is moving.
As defined in §60.2, "groundwater" méans all water which occurs below the
land surface. The Commission be)jeves that the concerns of one commenter
that it would be inappropriate §o limit groundwater travel time to the
saturaiad zone because such ag action would not accurately indicate the
actual radionuclide transpont time from the original location of the
waste to the accessible f?41ronm¢nt will also be largely accommodated by
the definition of the t ;n "groundwater” in §60.2. With respect to the
view expressed that the approach set forth in §60.113(b) may be

particularly appropfiate in the case of HLW disposal in the unsaturated

zone, it should noted that in those instances when groundwater travel

time calculatighs cannot be demonstrated with reascnable assurance, the
Commission may prefer to specify or approve alternative performance
objectives/pursuant to §60.113(b).

its second question related to groundwater travel time the
Commission sought public comment on whether gr. undwater travel time

represented an appropriate measure of performance for a site within the
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time provision (§60.113(a)(2)) can be applied to a geologic setting
located in either the saturated or unsaturated zone. The Commission
could discern no obvious advantage for developing a parallel provision
for the unsaturated zone as one commenter suggested. With respect to
another commenter's concern that if the Commission decided to retain the
groundwater travel time provision, travel time along any segment of the
flow path, including the unsaturated zone, should be creditable, provided
that reasonable assurance has been demonstrated, the Commission has
concluded further that the definition of the term "groundwater” set forth
at §60.2 will allow travel time along subsurface flowpaths to be considered
regardless of the hydrogeologic regime through which the water is moving.
As defined in §60.2, "groundwater" means all water which occurs below the
land surface. The Commission believes that the concerns of one commenter
that it would be inappropriate to limit groundwater travel time to the
saturated zone because such an action would not accurately indicate the
actual radionuclide transport time from the original location of the
waste to the accessible environment will also be largely accommodated by
the definition of the term “groundwater® in §60.2. With respect to the
view expressed that the approach set forth in §60.113(b) may be
particularly appropriate in the case of HLW disposal in the unsaturated
zone, it should be noted that in those instances when groundwater travel
time calculations cannot be demonstrated with reasonable assurance, the
Commission may prefer to specify or approve alternative performance
objectives pursuant to §60.113(b).

In its second question related to groundwater travel time the
Commission sought public comment on whether groundwe*er irave! time

represented an appropriate measure of performance for a site within the
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unsaturated zcne, or whether an alternative performance objective for the
geologic setting would be more appropriate. The views expressed by the
commenters were nearly equally divided on this issue. Some of the
commenters asserted that, although not ideal, the groundwater travel time
provision may, under certain circumstances, represent an appropriate
measure of performance for a geologic setting in the unsaturated zone.
Other commenters argued that groundwater travel time was not an appro-
priate performance objective for HLW disposal within the unsaturated zone
and suggested several alternative performance objectives, as discussed
below.’

With respec' to alternative performance requirements, one commenter
considered it unacceptable to establish an alternative performance
measure for unsaturated geologic media while using a different measure
for a saturated salt site. The Commission anticipates that the decision
to appiy the groundwater travel time provision to all geologic settings
regardless of the hydrogeologic zone in which the site is located should
alleviate this commenter's concern. Another commenter stated that
although groundwater travel time substantially exceeding 1,000 years is a
favorable condition, it is not appropriate as a totally d<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>