












































Table?2

DOE’s Table Showing Alter native Conceptual Models Seriously Considered in the CCA

Appendix
M odéel Alternative M odel Discussion PEER.1 Section
(where
applicable)
Section 6.4.2.1 - Disposal System Geometry
The system is represented by a two-dimensional Use of athree-dimensiona Appendix MASS, Attachment 4-1, explainswhy | 3.1
vertical plane for BRAGFLO modeling and by moddl. athree-dimensional model does not give 3.3
assuring that flow is both convergent and divergent significantly different result. Therefore, the two-
away from the repository. Thisisa modeling dimensional model is used for computational
simplification issue. efficiency.
The Salado is represented by impure halite with Use of amore detailed Section 6.4.5.1 refers to Christian-Frear and 31
marker beds MB138 and MB139 and anhydrite layers | representation of Salado Webb (1996), which shows that a more detailed
aand b (lumped together) also modeled explicitly. stratigraphy. representation does not significantly change the
Thisis a modeling simplification issue. PA results; therefore, the simpler model was
used for the CCA calculations.
Section 6.4.2.2 - Culebra Geometry
Flow in the Culebra can be represented by anumerical | Variability of Culebra The peer review panel concluded that the 3.2

flow model which is supported by an extensive
hydrologic data base.

hydrogeological propertiesis
controlled by halite
dissolution, topographic
load, and other site
characteristics.

sdected model meets the needs of the PA.

The Culebrais represented by atwo-dimensional
horizontal geometry for SECO modeling. Thisisa
modeling simplification issue.

Use of athree-dimensional
modd.

Appendix MASS, Attachment 15-7 describes
how athree-dimensiona ground water basin
model has been used to show that the two-
dimensional model used in the disposal system
calculations is adequate and no alternative
treatment is necessary.
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Table?2

DOE’s Table Showing Alter native Conceptual Models Seriously Considered in the CCA (continued)

Model

Alternative Model

Discussion

Appendix

PEER.1 Section

(where
applicable)

Section 6.4.3.1 - Creep Disposal

Creep disposal in the vicinity of the excavation is

modeled by calculating a porosity surface based on
creep disposal and waste consolidation and linking it to

gas generation and brine inflow. Creep is modeled
using flow laws that fit available, relevant data.

An empirica reduced-
modulus (RM) modd was
devised by Saardema and
Drieg (1987). Severd
aternative flow laws exist.

Section 6.4.3.1 refers to Freeze et al. (1995),
and Appendix PORSUREF, Section 1 refers to
Freeze (1996), which concludes that the selected
model approximation is adequate. Appendix
PORSURF, Attachments 1 and 7 discusses the
mode!.

3.19

The porosity and permeability of the operational and
experimental regions are fixed. Thisisa modeling

simplification issue.

Use of porosities reflecting
changes over time.

Appendix MASS, Section 7.1 and Appendix
PORSURF, Section 4 and reference to Vaughn
et al. (1995) show that the aternative treatment
does not generate significantly different results.
Therefore a simplified moded was opted for.

3.3

Creep disposal is modeled using a 2-D representation
of asingleroom. Thisisa modeling simplification

issue.

Model multiple panels and
their disposal.

Appendix PORSURF, Attachment 1 justifies the
simplified treatment and refers to Osnes and
Labreche (1995).

Section 6.4.3.2 - Repository Flow

Flow into the repository from the far-field is through

naturally-occurring pore spaces in response to
potentiometric gradients.

Assume the interconnecting
pore spaceis only of limited
extent and is due to
excavation of the repository.

These alternatives are described in Appendix
MASS, Section 7 and references therein. The
far-field flow model was sdlected because its
results cover those of the other two, and because
of uncertainty asto the most realistic model.

35
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Table?2

DOE’s Table Showing Alter native Conceptual Models Seriously Considered in the CCA (continued)

Model

Alternative Model

Discussion

Appendix
PEER.1 Section
(where
applicable)

Assume that the most
significant source of brine
inflow is through the clay
layers exposed during
excavation, and that flow
through other lithologies
within the Salado is
negligible by comparison.

The Brooks-Corey equation is used to represent
interaction between brine and gas.

Usethe Van
Genuchten/Parker equation.

Both models are included in BRAGFLO, as
described in Appendix BRAGFLO, Section 4.9.
Appendix PEER, Section 1, p. 3-20 (the Peer
review report) refers to Christian-Frear and
Webb (1996) to justify the use of the Brooks-
Corey treatment.

All liquids in the repository have the same physical
properties as Salado brine

Assume that there are
several other sources of
liquid in the repository such
as the waste, operational
activities, and Castile brine
in the event of aborehole
intrusion. Mode the
different liquids with their
different flow properties.
Thisisa modeling
simplification issue.

The significance of these alternative fluid
sources in terms of physical propertiesis
discussed in Appendix MASS, Section 3.3,
where it is shown to be of low significance. The
model adopted is smpler.
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Table?2

DOE’s Table Showing Alter native Conceptual Models Seriously Considered in the CCA (continued)

Appendix
M odéel Alternative M odel Discussion PEER.1 Section
(where
applicable)
Section 6.4.3.3 - Gas Generation
Gas Generation was calculated using an average Assume passivation of steel | Appendix MASS, Sections 8 and 8.1 describe 321
stoichiometry model based on metal corrosion and by microbial-produced gas, the average stoichiometry model and its
organic biodegradation on brine availability. and reduce gas generation historical development. An alternative
from corrosion processes mathematical representation of this model not
(the reaction path model). accounting for the relationship to brine
availability was considered in earlier PAs.
Appendix MASS, Attachment 8-1 and
Attachment 8-3 document the reaction path
model and why the average stoichiometry model
was selected.
Section 6.4.3.4 - Chemical Conditionsin the Repository
Chemical conditionsin the repository are constant and, | Assume that chemical Chapter 9, Sections9.3.1.2.10.2 and 9.3.2.2.2.2 | 3.22

with the exception of redox and gas generation
reactions, at equilibrium with the backfill.

equilibrium is not achieved
with the backfill either
immediately or over time as
the backfill is consumed.

discuss the likelihood of the backfill fulfilling its
buffering role over a 10,000 year period.

Four undisturbed performance and E2 scenarios, the
brine composition in the repository isthat of Salado
brine. For E1 scenarios, the composition is that of
Cadtile brine.

Assume that in E1 scenarios,
the brine composition will be
amixture between Salado
and Cadtile brine, and that
the solubility is determined
by the mixture proportions.
Thisisa modeling
simplification issue.

The dternative is discussed in Appendix
SOTERM, Sections2.2.1and 7.2.1. The
alternative would introduce further uncertainty
into the modeling. The effects on solubility are
encompassed by the selected model.
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