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1. INTRODUCTION

The U.S. Department of Energy (DOE) is preparing to
request the U.S. Environmental Protection Agency In
certify compliance with the radivactive wasie disposal
standards found in 40 CFR Part 191 for the Wagte
Isolation Pllot Plant (WIPP). The DOE wilf also need to
demonstrate compliance with 3 number of other State and
Federal standards and, in partienlar, the Land Disposal
Restictuns of the Resource Conservaton and Recovery
Act (RCRA), 10 CFR Part 268. Domonstrating
compliance with these regulations requires an assessment
of the long-term performance of the WIPP disposal
system. Re-evaluation and extension of past scenario
development for the WIPP forms an integral part of the
ongoing perfermance asscssment (PA) process,

I. METHODOLOGY e

Scenario development is one starting point of a
system assessmcat, aud generates inquiry, in the broadest
sense, about the present state and future evolution of the
disposal system. This inquiry aims to ensure that a
comprchensive sct of features, cvents and processcs (FEPy)
is considered in the assessment. The internationally
accepted definitions of “scenario devetopment” and
“scenario” arc adopted here.!

Scenerio developwent is “...ihe ideniificasion, broad
description and selection of altemnative futuras ralevant 1o a
reliable assessment of the safety of a disposal svstem.”

A scenario ”..spacifies one possible set of events and
processes, and provides a broad-brush description of their
charactsristics and saquencing”

Scenario development involves four steps:2
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(i) Identification and classification of FEDs potcntially
relevant to the performance of the repository and sita.

(i)} Elimination of FEPs according to well-defined
screening criteria,

(iii) Identification or formatian af scenarios relevant to the
verfurnnence of the repository and site.

(iv) Spectircation of scenarios for consequence analysis.

Scenaric development for the WIPP has involved a
structured approach to screening to establish those FEPs
currently included in pestclosurc PA modcling, those FEPs
which can be defensibly sxclnded, and those FEPs for
wlich defensible screening arguments cannot currently be
presented, but which are not included in the PA modcling.

The. currest work builds upon previous scenarlo
development for the WIPP.3 but differs in several ways:

*  The initdal list of TLEPs is as comprclicusive ay
possible, and is intanded to apply to both the present
state of the system and its possible future evolution.

*  Screeming ot the FEP list has led to suggestions far
alternative treatment of scveral FEPs compared to
earlier WIPP PAs.

« FEPs have been identificd for which screening
decisions can not yet be made hecansa of incompleta
analyscs,

Screening arguments include (1) lack of relevancy to an

- cvaluation of WIIT disposal system performance, (ii)

regulatory guidance4 cancerning future hvman actions
provided in Appendix C of 40 CFR Part 191, (i)
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insignificant consequence, and (iv) luw probabilicy. FEPs
wen: assessed against each criterion in the order presentsd
above. The first, if any, criterion was used for
classification, although many I'ED's could be excluded on
the basis of more than ane criterion.

. THE MULTIBARRIER CONCEPT FOR THE WIPT

Sccnario development for a paticular dispusal concept
depends an the purpose of the assessment and the barrier
system that Isolates the radioactive waste after disposal.
Recent PAs for thc WIPD jndicate that long-tenu
containment of wastes will be provided by a multibarrier
systeut that comprises three principal components:3

(i) Engineered barriers (shaft, drift. and panel seal
systems). Although the waste cauisters ure assumed
16 be rrushed by salt creep relatively soon after the
repository is decommissioned, other components of
the repository system arc considered to cvolve
gradually and in provide a harrier function over the
regulatory period. In partdcular, under undisturbed
conditions (defined below), long-term performance of
the shaft seal systems is importanr in limiting
releases. Enginccriny modifications that could serve
0 improve the long-term performance of the
1cpository are under consideration.

(i) The 600-m thick halite host rock (Salado Formation).
This unit has exuemely low permeability, when
undisturbed, and is not expected to provide a pathway
for significant contaminant iransport to the acrassible
cavironuent iy e neat 10,000 years, unless It is
breached by future human sctions, such as exploration
for natural resources. Possible gas-phasc transport.
within the Salado, of hazardous constituents regulated
under 40 CER §268.6 is currently under investigation.
The possibility of the positive physical characteristics
of the Salado changing with time is being considered.

(iii) The gevlvgic anity underlying and overlying ihe
Salado. Given a breach of the Sslado by a future
borehole, it is possible that significant delay and
rctardation of radionuclides will occur in units
overlying ar underlying this Formation. The
historical focus of the project has been strongly on the
Culebra Dolomite Mcmber of the Rustler Formation,
thought to be the most transmissive water-saturated
uuit uverlyiug dic repository, However, additional
hydrological units above and below the repository are
now being considered in more detail.

Far the WIPP, the undisturhed performance scenario
tepresents expected behavior of the nartural and engineered
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systems, including consideration of variahility in these
systems and uncertaintics in clatactericing chem, This
scenario does not take into account disruptione cauced by
(future human actions or the occurretice of unbikely natural
events.,

IV. RESULTS OF FEP SCREENING

Current FEP screening for the WIPP is related to the
ongincered batricr system used as a basis fur the 1992
WIPP PA.3 Howaever, system-level analyses underway
within the project will include an evaluation of the need tor
enhanced engineoring of the ncar-ficld enviroument.
Modifications to the engineered barriers would naad
consideration if PA aualysey indicated that unaccepiable
releases of contaminants to either the “accessible
environment” (40 CFR Pant 191)* or the “disposal-unit
boundary” (40 CFR §268.6)5 could occur as a result of
naturally occurring events and processes, and/or human
intrusion condidons, under the exisdag engineered design.
Engineering modifications might alse be made to provide
addittonal assurance of safety. FEP screening for tha WIPP
would require recunsideration in the cvent of modificatdons
to the engineered barriers.

A, Undisturbed Conditions for 40 CI'R Parts 191 aud
268

The potential for releases outside the Salado under
undisturbed conditions is of concern for evaluation of lang-
term system performance Ui both 40 CFR Part 191 and 40
CFR §268.6. In the 1992 WIPP PA, no FEPt other than
future human actions were identified that could result in
liquid-phasc rclcases of contaminants.? Furthermose, 1o
natrally accurring far-field or external geological or
climatological FEPs were identified that could enhance or
create transport pathways from the Salade in the ncxt
10.U000 years. Gas-phase rcleases may he possible undar
undisturbed conditions, but Lausport wwodeling for gascous
rontaminants (VOCs) has not been undertaken in previous
WIPP PAs.

For undismrhed conditions, future model
improvements, if required, should focus on building
confidence in the containment capacity of the Salado.
Work 1s underway to improve the modeling of gas
generation rates, pressure-induced fisctuting, repusitory and
shaft disturbed zones. and seal degradation. There are also &
number of FEPs that have not been modeled in the
undisturbed case, but for which there arc not yet defensible
screening arguments (for example, niclear criticality)

- Woik iy wderway within Uie project w develop defensible

screening arguments, or to understand the potential impact
on system assessment modeling for many of these FEPs.

Galson and Swift 2
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B. FPutwe Huwuan Activus fur 40 CFR §191.13

Future human actions could result jn breaches of the
Salado, and the current study is in agreement with event
and process screening work in previous WIPP PAs
suggesting that human actions are the only credible means
for short circuiting the barricr function of the host rock.
The most impartant such FRP is deep drilling that
intersccts the waste panels. In addition, under undisturbed
conditiong, it ic possible that some radionuclides could
move gradually into the near field and through interheds in
the Salado, effectively iucieasing tie arca diat needs © be
considered in evaluating deep drilling events.

Deep borcholes could provide interconnections
hetween the repository havizon and the surface, and
hydraulically conductive layers above (Rustler and Dewey
Lake Formations) and below (Bell Canyon and dccper
formarions) the Salado. It is uncertain whether such
Lorelivles would jnterseut pressurized zones in the Castile
Formation (brine reservoirs) or deeper units that may
contain pressurized brine or hydrocarbons. and whether the
flow in borcholes interconnecting the formations above
and helaw the Salado would be upward or downward.
Upward flow could be directly to the surface, or to
hydraulically conductive zones in the Rustlor and Dewey
Lake Formations and thence laterally to the accessible
cuviromment vy via pathiways tat seve (o short circuit tie
barrier effect of these formations. Downward flow could
be 1w hydraulically conductive pathways in the Bell
Canyon Formation and thence laterally to the accessible
environment.

Other future human ections of concern rclate 10
activities that would porentially affect the hydrogealagy of
the nun-Saludo Formadons, Such cffects include:

*  Extraction of tluid from near-surface aquifers (such as
the Culebra Dolomite).

* Fracturing of the Salado and overlying formations
resulting from potash mining.

* Leakage from fiuid injecton wells into hydraulically
conductive Zones.

- Suwface gclivities Gsat could affect tecliage conditions.
C. Far-Field Modeling for 40 CFR §191.13
There are a number of FEPs not included in far-field
flow and transpore modeling, but {ur which there are not

currently defensible screening arguments. Examples
include colloid-facilitated transport, and the effects of
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sallnlty and other groundwater chemistry changes on
radionuclide transport propertios.

V. FUTURE WORK

‘Lhe scenano development work in support of WIPP
PA cfforts has received review within the project, by e
EPA, and by project stakeholders. Additional calculations
and documentation are underway o support screening
arguments for a number of TLDs that have not yet been
included in PA modeling  Tn addition, the screening work
will nced to be re-evaluated in response 1w changes in
regulation (e.g., 10 CFR Part 194, etill in draft form),
changes in system design. and future comments from the
EPA and project stakcholders.
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