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Preliminary Agenda ‘U'—ZM i
DOE/EPA Technical Exchange Meeting ML NwA
August 30-31, 1985 ( ©8) 242-90%

Albuquerque, New Mexico —

What follows is a listing of the topics to be discussed at the technical exchange
meeting. A detailed agenda is being established by those who will give the
presentations; it should be available early next week.

The exact location for the meeting should be finalized by the close of business
today. | will contact you immediately. once it is confirmed.

Purpose: To discuss the eight experimental programs being pursued as a result of
the DOE’s recent Systems Prioritization Method analyses, as well as the programs
that are being terminated. General overviews of the programs (15-30 minutes
each) will be provided. These overviews will inciude the purpose of the program,
its objectives, the parameters being measured and how they fit into DOE’s final
performance assessment calculations, and the schedule for the generation of final
data. A question and answer period will follow each presentation.

Tapica:

Actinide Source Term Program

Disposal Room- Blowout releases

Non-Salado: Culebra dolomite- flow and transport

Non-Salado: Culebra dolomite- hydrological tracer tests
Non-Salado: Culebra dolomite- chemical retardation

Non-Salado: Culebra dolomite- colloid concentrations and transport
Rock Mechanics: Disturbed rock zone formation, creep and healing
Studies of Short and Long-Term Seals- Shaft sealing system dssign

Terminated programs:
’ Gas Generation Program
» Salado Hydrology Program

The meetings will begin at 9 am each day. The first day will end at 4:30; the
sovsnd dug il mmdd wd 11 4t Baint af anntnntt lamar Maasr [RNR) 237470
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Juuuidsy &nd staktus af surrgnd askhivea and
inactive WIPP experimental programs.

The various experimental programe bkeing c¢onducted by Sandia
National Laboratories in their role as Scientific Advisor to DOE,
are designed to develup, evaluale aud verily coudeplual models for
tha natural and engineared sverems at the wiww, anA rn prowide the
data needs for Performance Assessment (PA). Under the Disposal
Deciesion Plan (DDP) schedule, these programs are being designed to

provide final data by March 1986. In March 19295 these WIPP
Experimental Programe were evaluated through a performance
agsessment process [System Prioritization Process (SPM) II]. The

intent of SPM II was to evaluate the ongoing experimental
activities, and to determine:

o those activities in which the existing parameter values were
either sufficiently well defined, or where the parameters did
not effect repository performance, and

o those activities for which additional experimentation was
necessary to define parameter values, and support the
development of CCDF values which complied with the release
limits prescribed by 40 CFR Part 191,

SPM II evaluated the WIPP experimental activities by grouping like
activities into "activity sets', and applying known and projected
parameter values to determine their relative contribution to a
compliant CCDF, The evaluation identified eight activity sets for
which continued experimental effort was necessary, and two activity
sets for which no additional work was needed. For the purposes of
this summary report, these experimental activity sets are
identified as active (currently being worked on) and inactive
(where experimental work has either been discontinued or ig being
phased out and will by discontinued be September 1995).

Active Activity Sets

The Activity Sets which the 8PM II process determlned were
necessary to be continued consisted of:

Activity Set AST 1.2 Actinide Source Term (actinide
polubility),

Activity Set DR 2 Disposal Room (drill hole blow out and
disgposal room release) ;

Activity Set NS 8.1 Non-Salado (Culebra dolomite - flow and
transport)

Activity Set N8 7 Non-Salado (Culebra dolomite -

hydrological tracer tests)
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Activity Set NS 4 Non-Salado (Culebra dolomite -chemical
retardation)
Activity Set NS 2 Non-Salado (Culebra dolomite - c¢olloid

concentrations and transport) ;

Activity Set RM 1 Rock Mechanice (Disturbed rock zone
formation, creep and healing)

Activity Set SL 4 Studies of Short and long texrm Seals
Components (Shaft Sealing System Design)

Inactive Activity Sets

A number of activity sets were found to be non-critical in the SPM-
2 analysis. These included several specific activity sets within
the Actinide Source Term, Dieposal Room and Non-Salado programs.
In addieisn it yas dasswminad @hat two pyogyamp wara nonanritinal
Theee were:

Activity set Ul @as Generation Program

Activity 8et SAL Saladu Hydoology Program
SALZ2, SAL3, SAL 4.1-4.3

SEASREFWRES AN WHE LAWRUER LOWIUIDU 0DMO

the following is a brief description of each o (e SEPM II critical
activity sets:

This activity set is comprised of the R&D activities needed to
Julwzmine Lhe golubility &f a~tinid=~a im #ha high ionin atrongth
brines from the salado and Castile formations. Acllvllles iuavolved
in thia set include:

o development of thermodynamic models which zrepresent the
maximum dissolved concentrations of the five actinides
(americium, plutonium, thorium, uranium, neptunium) present in
the TRU waste to be received for dispoeal at the WIPP. These
models are being developed for each potential oxidation state
{(up to four) of the varilous actinides.

o Davelopmant of a predictive model of actinide selubility,
using the oxidation state thermodynamic¢ models.

(o) Development of a "look-up" table using the predictive model.
Thies table will include the data on actinide concentrations
for various brines compositions, CO, concentrations, brine pH
concentrations, and presence (or absence) of chelators, and
will be used as a fundamental data base for PA.
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o Additional R&D activities associated with this activity set
include speciation studies to determine actinide oxidation
state distribution, and experimental activities to challenge
the Pitzer model used in developing the thermodynamic models.

The majority of the R&D activities have been ongoing over the past
gix years and the final data (in the form of "look-up tables) will
be available to performance assessment (PA) on March 1896.
Additional confirmatory R&D, as well as the development of back-up
documentation, is currently scheduled to continue through at least
Septembexr of 1987.

This activity set includes the R&D activities associated with
predicting the potential for radiocactive release from the
repository disposal room through a drill hole which was

inadvertently intersected the repository. These activities
include:
o development of release models which predict cuttings release

from the drill hole, and spall induced release of TRU waste
from the disposal room;

o laboratory studies to evaluate gas induced spall releases of
degraded TRU waste., These laboratory data will be used to
confirm the conceptual and numerical models, and to provide
basic¢ data on the parameters controlling spallation.

R&D work assoclated with this activity set has been ongoing since
1990. The "Cuttings" model and cuttings database have been
completed. The spallation laboratory database is scheduled for
completion by September, 1995 and is scheduled to be used to
validate against the model by November of 1995.

These activity sete are comprised of those R&D activities necessary
to establigh the flow and transport characteristice of the Culebra
dolomite. Activitiem inveolved in this activity set include: )

e running eooping calculation to datermine the ronreptual mnriel
which best defines the flow and transport characteristics of
the Culebra;

° drilling (and coring the Culebra member) a set of seven holes
in which to conduct flow and transport studies. These studies
will include:

- a single well "slug injeatian® rergt ta qualitatively
determine matrix diffusion in the Culebra;
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- preliminary tracer studies to determine the flow
characteristics of the Culebra;

- hydraulic tests in the new seven drill hole configuration
to determine relative flow of the sgub-members of the
Culebra; .

- detailed non-sorbing tracer tests to determine anisotropy
(or heterogeneity) and quantify the extent of matrix
diffusion in the Culebra;

] conducting hydraulic tests in the newly drilled WIPP
environmental monitoring wells to determine relative flow of
the sub-members of the Culebra and provide additional data teo
validate the zone of high transmissibility, and;

® reducing and analyzing data to evaluate gpecifically those
Culebra sub-member (g8) which dominate flow, and to provide a
quantification (in terms of ‘"gpecific area") of matrix
diffusion.

R&D activities in the Culebra dolomite have been ongoing eince the
mid 1980s. The current activities are a direct result of
ambiguous zresults of the previous tracer testing program,
Confirmation of the previous results may permit the use of this
data further confirming the existence of matrix diffusion and the
potential for physical retardation in the Culebra dolomite. The
current activities associated with these '"activity sets" will
regsult in data on matrix diffusgion which will be available to
performance assessment (PA) on March 1996. Addliticnal confirmatory
R&D ar well as the development of back-up documentation is
currently scheduled to continue through at least September of 1997,

Activity Set NZ 41 Non-sSalado (Culebra dolomite -chemical
Exatardation)

This activity set includes the R&D activities needed to determine,
and quantify, the mechanisme £for sorption of actinides in the
Culebra dolomite. These include the determination of retardation
factors (Kyg) of the various actinide species on minerals in the
Culebra dolomite, in particular on c¢lay (corrensite) minerals, as
well as marhanistir studies aimed ar nnderstanding the important
sorption mechanisms. Data from theme studies will then be used to
develop a chemical retardation model for prediction of the
retardation of the relevant actinides (americium, plutonium,
thorium, uranium, neptunium) in the Culebra. Chemical retardation
(core column) tests on Culebra core will be used to confirm the
predictive capability of the model.

- Theee R&D activities have been ongoing over the past four to six
years, and the final data (in the form of K;8 for each of the
actinides in thelr various oxidation states) will be availlable to
performance assessment (PA) in March 1996. Additional confirmatory
R&D, ae well as the development of back-up documentation, is
currently scheduled to continue through at least September of 1997.
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Activity get NS 2: Non-Salade (Culebra dolomite - colloid
concentrations and trapspoxt):

This activity set is comprised of the R&D activitiem associated
with the determination of the formation and stability of actinide
carrier collolds in the Culebra environment. If it 1s determined
that intrinsic and carrier species of colloids are stable in the
high ionic strength WIPP brines, the concentration and transport of
thege colloids in the Culebra will be determined through scoping
studies and confirming data from the liceracure. Activities
involved in this get include:

o a determination of the formation of intrinsic colloids (i.e.
actinide polymers) and their stability in the WIPP brines, and

o] a characterization of carrier colloids (minerxral chips, humic
materials, and microbilological organisems), and thelr ability
te carry astinide and stapility in WIDD brineo.

R&D activities associated with the formation, stability, transport
and retardation of colloids have been ongoing over the past three
years. The final data (in the form of colloid concentrations and
physical retardation factor in the Culebra) will be available to
performance assessment (PA) in March 1996, Additional confirmatory
R&D as well as the development of back-up documentation is
surwent ly gohodulod to continuo thrmugh st laset saptremhar nf 1997

These ac¢tivity sets include the R&D and engineering design
activities necessary to demonstrate that the WIPP shafte can be
effectively sealed using current technology. Effectiveness is
defined in terme of the permeability valueg needed to prevent the
Salado overburden (Rustler and Dewey Lake Red Beds) ground water
from entering the 8alado shaft seal components (107"m?), and to
prevent gas and brine from migrating from the repository (107*m?).

Activities involved in "Activity Set RM 1" include:

o development of a model for the prediction of a disturbed rock
zone (DRZ) around the shaft wall, the permeability of the DRZ,
and the closure of the urxs (healing) caused by creep clusucre
against rigid seal components. :

o determination of the parameters for predictive model
[Multimechanism Deformation Coupled Fracture (MDCF) modell
through the development of a laboratory based database, and
validation of the model against field measurements.

o use of the predictive model in the development of the design
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for the shaft seals.
Activities inveolved in "Activity Set 8L 4" include;
e the development of "Shaft Sealing System" conceptual models,

and identification of shaft seal components which will meet
(or exceed) the system performance requirements;

o identification (or development) of appropriate construction
methodologies; and
o identification of uncertainties associated with the natural

and engineered systems and construction methodologies and
evaluation of how these uncertainties will be mitigated in the
ghaft seal engineered design.

R&D activities associated with the development of the predictive
model and design of the shaft seal system have been ongoing for the
past ten - twelve years. The final data and documentation of the
shaft seals program will be in the form of:

1, A WIPP Disposal Decision Plan (DDP) publication milestone
"Sealing Systems Design Report " in October, 1995;

2, Permeability data delivered to PA in March, 1996; and

3. The Final "S8ealing Systems Regulatory Compliance Design
Report" supporting the Compliance Certification Package, to be
published in October 1986.

Additional confirmatory R&D as well as the development of back-up
documentation is currently scheduled to continue through at least
September of 1997. .

Confixmatoxy Activitiesm

Certain additional activities are being conducted in order to
provide confidence in the data being developed by the SPM 1II
identified critical activity sets.

Actinide Source Term Test Program (STTP)

This activity is part of the WIPP Enhanced Laboratory Program,
which was developed to provide data on actinide solubility under
conditions which approximate actual repository conditions. The
rontract ta roandAnect thie evyperiment was awarded tn Tns Alamns
National Laboratory (LANL) and work was commenced in February, 1995
with the first sampling conducted in March 1895. The laboratory
experiments conpist of 39 three liter vessels and 15-210 litex
(drum Bcale) vessels which are loaded with a prescribed mix of TRU
mixed waste and WIPP brines (Salado and Castile). The objective of
the experiments is to determine the point at which the dissolution
of actinides in the vessel reach "steady state" under varying
chemical conditions and to determine the actinide concentrations at
pteady state. In addition to periodic brine sampling, gases are
sampled to determine the concentrations and sapecies of gas
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generated, and possible effects on actinide solubility. The
contaminated brines are also analyzed to determine actinide
speciation.

The purpose of the experiment 1is to empirically determine the
effectiveness of the actinide thermodynamic solubility model,
developed under Activity Set AST 1.2, in predicting actinide
golubility concentrations under repoesitory conditions. 1Insofar as
the determination of "steady state" actinide concentrations can
only be determined empirically (therefore the duration of tests on
each vessel is unknown) and that the results of STTP are to verify
that the actinide concentrations predicted by the thermodynamic
actinide solubility model are coneervative (i.e., a greater
actinide concentration than that anticipated in the repository) the

relatinnahin hetween thia antivity and Anrivitry Set AST 1.2 iR for

nyr rrr e nn LI L T TV T S O O R N |

Activities associated with the STTP are current envisioned to be
conducted for 3-5 additional years depending on the time it takes
to reach steady state.

DESCRIPTION OF THE INACTLIVE ACTLIVITY SETS

The following is a brief description of the major activity sets,
associated with complete programs, for which it was determined that
existing parameter values were either pufficiently well defined, or
did not effect repository performance, i.e., defined p?rametl:elr
|

v -k [
Lhie release llmlus prescrlbed by euv urx raze 1o,
Gas Generation Program:

Activities associated with the gas generation program have been
ang=ing fsr the past 10 13 sears. Thesz aztivieiss have =ssulbeud
lbl Llav J\d v Ulvrl“\llll— VL L N 3\»\” 3vu.va.v\lo-1.va4 r-‘- \CJ-LVL-L V N ‘“VJ\GLN l Ll--
Average Stoichiometry and the Reaction Path gas generation models)
and supporting databases. Work being conducted during FY95
senminbnyd sf gummidimp sidiwiomel deww hesn imfemmeidam Mas
Bveamge Bloslliicicle; wndil dn v Lacae pacdacbave wedll L4 danry
not have the mitigating, more conservative, characteristics of the
Reaction Path model. Both models have been incorporated (either
directly or indirectly) into the primary performance assessment
wrial (DNMADLO) . '

It was found in the analysis of the SPM2 results that this program
was sufficiently well developed, and that any additional activity
would not inriuence the ability oI the WIPP tO meet compliance. As
a result, all activities associated with contributing to the gas
generation datahase have haen or will ha Aiscontinusd hy the end nf
FY95. Funding will be continued during FY96 & 97 to provide

mnArling sunnnrt Fn PA, tha final GORF Galculations in Sentember
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1996 and to document activities associated with the gas generation
program.

8alado Hydrology Programi

Activitiee associated with the Salade hydrology program have been
ongoing for the past 12-14 years. These activities have included
studies associated with determining the origin and quantities of
ground water flow into the repository, near and far field
permeability of the salt and anhydrite associated with the "marker
beds", porosity, and potential for two phase (brine and gas) out of
the repository.

The recent B8PM II realizations considered various iterations
involving brine inflow, single and two phase flow as well as other
gcenarios involving Salado hydrology and determined that they were
not significant to release from the repository. As a result, all
experimental activities associated with Salado Hydrology have or
will be discontinued by the end of FY95. Funding will be continued
during FY96 & 97 to provide mecdeling support to PA, the final CCDF
calculations in September 1996 and to document activities
assocliated with this program.
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