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February 1993

Highlights fron_i Los Alamos

WBS 1.2.3.2.1.1.1 (Mineralogy/Petrology)

D. Vaniman visited the Sample Management Facility on 2/23-2/24 to describe portions of drill
core UE-25 UZ-16 for sampling. The samples will be used for two studies important to the
mineralogy of transport pathways (1) systematic samples at spacings less than 20 ft. will be
used to define vertical variations in mineralogy, and (2) distributed bulk samples of the lower
Topopah Spring Member and of the tuff of Calico Hills will be.used to concentrate trace
minerals for sorption studies. In contrast to previous samplmg of othe_r «drill cores for XRD
mineralogy, sample spacing for new core is closer and is particularly focused on the critical
barriers between the welded Tiva and Topopah units and between the potential repository
horizon and the water table. About half of UZ-16 was described; the remamder wxll be
described for sampling after drilling is completed.

D. Vaniman continued to work on the review of the Erosion topical report.

B. Carlos examined fractures in core from UE-25 UZ-16 at the SMF and selected sampl&s for
further analysis.

D. Bish S. Chipera, and G. Guthrie continued to prepare the LAMS report on the dxsmbutlon
of hazardous minerals at Yucca Mountain (Milestone 3352). R. Raymond and G. Guthrie '
collected several dust samples in the vicinity of UZ-16 in order to assess the background levels
of dust and the changes to the background that may have resulted from operations at UZ-16.
Arrangements were also made to have air-filter samples collected by D. Chapman of SAIC.

G. Guthrie responded to inquiries by TRW about the potential hazards associated with -
mordenite at Yucca Mountain . The TRW data banks suggested that mordenite was
carcinogenic. However, Guthrie prepared a memo dxscussmg the avallable data on mordenite,
none of which indicate that the mineral is carcinogenic.

WBS 1.2.3.2.1.1.2 (Mineralogic and Geochemical Alteration)

D. Bish and S. Levy attended a workshop to discuss thermal loading concerns with LLNL
personnel. In particular, we discussed.the assumptions inherent in the calculations performed
by T. Buscheck and J. Nitao and how mineralogical and petrological features are important in
the modeling. Bish presented data on the mineralogic. effects of short- and long-term heating -
of zeolites, smectite, and glass and emphasized that these phases can be affected simply by
changing the water vapor pressure. Levy talked about natural hydrothermal alteration that
occurred during the cooling of Topopah Spring pyroclastic deposit as a self-analog for

repository effects. The workshop identified numerous experimental and modeling needs that
are important in understanding the behavior of a “hot repository.”
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WBS 1.2.3.2.3.1.A (Volcanism)

Revised probability calculations of the recurrence rate of volcanic events (E1), the disruption
ratio (E2) and the probability of magmatic disruption of the repository, the controlled area,
and the Yucca Mountain region (Pr(E2 given E1)Pr(E1)) have been completed. The emphasis
of the revised calculations is to assess the most likely, the minimum and the maximum values
of the probability attributes in preparation for simulation modeling to establish probability
distributions. This is different from previous work where the calculations were designed to
establish probability bounds. The most likely value of the probability of magmatic disruption
of the repository is < 1 in 10,000 in 10,000 years. The most likely values of the probability of
magmatic disruption of the controlled area and the Yucca Mountain region are > 1 in 10,000
in 10,000 years. Three samples were analyzed for cosmogenic helium during the month. The
measured cosmogenic He age of the sample is 35 + 5 ka.

WBS 1.2.3.4.1.2.1 (Batch Sorption Studies)

This month we performed batch sorption experiments to study the effect of organic coatings on
metal sorption onto minerals available in the tuff at Yucca Mountain.

The results indicate that the sorption of Cd onto Fe oxide is enhanced by the presence of the
organic coating; however, Cd sorption onto Al oxide decreases as the amount of organic coating
increases. The enhancement or decrease of Cd sorption was not very large (20%).

WBS 1.2.3.4.1.3 (Radionuclide Retardation by Precipitation Process)

P. Palmer, a technician working on the Los Alamos YMP Radionuclide Solubility Task team
for the past 9 years, has recently received the American Chemical Society’s National
Technician of the Year Award for his outstanding work. Palmer received recognition by the
New Mexico regional ACS in 1991.

We have obtained results for our UV/Vis absorption study on Np0Q,* species in (bi)carbonate
media. At least three species have been observed (consistently) for 0.4 mM Np at 0.9 M
(bi)carbonate concentrations from pH 8.4 to 13. This information will serve as a starting point
for parallel NMR studies as well as bicarbonate concentration and temperature dependent
Uv/VIS experiments.

The neptunium undersaturation experiment at pH 8.5 was concluded by examining the last of
the supernatant by adsorption spectroscopy. All of the Np(V) in the pH 8.5 solution was
complexed by carbonate.

Most task members will be attending the 205th National Meeting of the American Chemical
Society to be held in Denver, CO, March 28 - April 2, 1993. Palmer will receive his National
Technician of the Year Award at this meeting.

WBS 1.2.3.4.1.4.1/.2 (Radionuclide Retardation by Dispersive, Diffusive, and
Advective Process)

This month we initiated two sets of experiments to further study the transport of Np through
Yucca Mountain tuffs. The first set consists of studying the kinetics of sorption of Np using

Los Alamos February 1993 Highlights
Preliminary data-do rot reference 2



wafers made of intact tuff which are placed in contact with a Np solution in water from the
well J-13 or UE-25 p#1. Aliquots from the Np solution in contact with the tuff wafer are
taken as a function of time so that the uptake of Np by the wafer can be determined. The
wafers were made of tuffs: G4-270 and G4-1532. Next month we will report the results of
these studies.

The second set of experiments involves eluting a Np solution through crushed tuff columns in
order to determine whether Np sorption onto tuff is reversible, linear, and instantaneous in
waters from the wells J-13 and UE-25 p#1. Four crushed tuff columns are in preparation from
tuffs: G4-270 and G4-1506. This month we are establishing flow rates through the columns
with waters from the well J-13 and UE-25 p#1.

WBS 1.2.5.3.5 (Technical Database Input)

Submitted Erosion Data to the technical database.
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Carl Gertz, Project Manager
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Yucca Mountain Project Office
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Las Vegas, Nevada 89193-8518
SUBJECT: Yucca Mountain Project Status Report - February 1993
SCP: N/A
Attached is the February Project Status Report for LLNL's participation in the
Yucca Mountain Project.
If further information is required, please contact Elizabeth Campbell of my staff

at 510-422-7854 or Jim Blink in Las Vegas at 702-794-7157.
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interpretations should be used accordingly.
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LAWRENCE LIVERMORE NATIONAL LABORATORY
(LLNL)
YUCCA MOUNTAIN PROJECT (YMP) STATUS REPORT

FEBRUARY 1993

EXECUTIVE SUMMARY
(Items Proposed for Reporting in YMPO or OGD Reports)

1) 1.2.1.5 (Special Studies). V-TOUGH input files were transmitted to C. Newbury at
YMPO on February 22. These files will be forwarded to other participants who will
run code-to-code benchmark calculations as a means of partially validating LLNL's
extended dry calculations. -

2) 1.2.2.2.1 (Chemical and Mineralogical Properties of the Waste Package
Environment). B. Christenson, W. Giggenbach and A. Reyes from New Zealand
visited LLNL on February 5 to discuss potential sites for conducting EQ3/6
validation activities. Several sites were identified as likely locations, based on data
availability, observable or inferred processes at the sites, and accessibility. Plans were
developed to have LLNL researchers visit these sites in late March to go through the
available data to determine if the data are complete enough to actually start the
simulations. The group also visited the Project Office and the Yucca Mountain site
on February 8.

3) 1.2.2.2.2 (Hydrologic Properties of .the Waste Package Environment). The
experiment continued to determine the effect of fracture surface coatings on the
imbibition of water into the matrix. Eight Topopah Spring Tuff samples machined
from outcrops from Busted Butte were prepared for this purpose. Preliminary
results indicate that fracture surface coatings decrease the water imbibition rate into
the matrix by a factor of 0.15 to 3 x 105, depending on the coating thickness. These
findings agree with results obtained by S. Thoma, D. Smith (University of New
Mexico) and D. Gallegos (SNL) (1992) on Tiva Canyon and Paintbrush Tuff samples.
The mineralogy of the coating material and the pore size distribution in the coating
layers will be determined.

4) 1.2.2.2.3 (Mechanital Attributes of the Waste Package Environment). Study Plan
8.3.4.2.4.3, Rev. 0, "Characterization of the Geomechanical Attributes of the Waste
Package Environment" was approved and distributed as a controlled document.

5) 1.2.2.2.5 (Characterization of the Effects of Man-Made Materials on Chemical &
Mineralogical Changes in the Post-Emplacement Environment). The search of the
GEMBOCHS thermodynamic database that supports the EQ3/6 codes for aqueous
species, glass, and solids that contain carbon has been completed. The search for
organic compounds was expanded in recognition of the important role that carbon
bearing compounds play in the following three mechanisms, all of which may
operate within the ESF and the potential repository site:

1) aerobic microbial degradation of hydrocarbon compounds may increase -
carbonate species and thus significantly alter pH,

2) abiotic thermal degradation of organic compounds may generate large
amounts of carbon dioxide that may also significantly alter pH, and
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3) carbonate complexation.
These mechanisms are particularly important to the determination of spent nuclear
fuel solubility.

6) 1.2.2.2.2 (Hydrologic Properties of the Waste Package Environment). Because
large-scale, buoyant, gas-phase convection cells do not fully develop in the UZ until
about 1000 yrs, for sub- to marginal-boiling conditions, above-boiling heater tests
will be needed to resolve repository horizon condensate flow issues for low areal
mass loading.

1.2.1 SYSTEMS ENGINEERING
1.2.1.1 Systems Engineering Coordination and Planning

No significant activities.
1.2.1.5 Special Studies

V-TOUGH input files were transmitted to C. Newbury at YMPO on February 22.
These files will be forwarded to other participants who will run code-to-code
benchmark calculations as a.means of .partially validating LLNL's extended dry
calculations.

1.2.1.6 Configuration Management

No significant activities.
1.2.2 WASTE PACKAGE

1.2.2.1 Waste Package Coordination and Planning

B. Viani participated in the February Geochemistry Integration Task (GIT)
teleconference meeting.

W. Lin attended the (SOC) Sample Overview Committee meeting at NTS on
February 9.

“ue 1.2.2.2 Waste Package Environment

The final resporise to technical review comments on the Preliminary Near Field
Environment Report was submitted to YMPO on February 22. After acceptance of
these comments, the report will be resubmitted for AP 1.3 programmatic review.

1.2.2.2.1 Chemical and Mineralogical Properties of the Waste Package Environment

B. Christenson, W. Giggenbach and A. Reyes from New Zealand visited LLNL on
February 5 to discuss potential sites for conducting EQ3/6 validation activities.
Several sites were identified as likely locations, based on data availability, observable
or inferred processes at the sites, and accessibility. Plans were developed to have
LLNL researchers visit these sites in late March to go through the available data to
determine if the data are complete enough to actually start the simulations. The
group visited the Project Office and the Yucca Mountain site on February 8.

LLNL-February Status Report 2



' B. Christensen also spent several days working with LLNL scientists in the use of
EQ3/6. Several specific problems regarding the New Zealand hydrothermal system
were run on the code.

Newly installed software on the Silicon Graphics Indigo/X5-24 system enhances
capabilities to model equilibrium/disequilibrium domains in the vicinity of waste
packages. This software was used to develop a saturation grid for ambient
conditions which will be used, along with ambient mineralogical data, to develop
models of mineral evolution in the vicinity of waste packages.

W. Glassley participated in the workshop to coordinate activities between various
project participants regarding coupling of geochemical and hydrological processes.
This workshop was held February 1-3 at Asilomar, CA. An outline of the
conceptual model for geochemical evolution of the altered zone was developed.
Discussions also outlined potential problems to be addressed.

1.2.2.2.2 Hydrologic Properties of the Waste Package Environment

..Study Plan 8.3.4.2.4.2 "Laboratory Study of Hydrological Properties of the Near Field
Environment" has completed the first phase of internal technical review and has
been returned to the author for comment resolution. The initial issue of the Study
Plan will cover the laboratory experiment portion of the study; modeling will be
added during a subsequent revision.

Model Calculations

The Use of Hypothesis Testing in Model Validation

The subject of hydrological model validation has generated considerable debate.
LLNL/YMP agrees with scientists who believe that the terms “model validation"
and “verification" are misleading in groundwater science and should be replaced
with the process: .

1) using models to obtain a better fundamental understanding of the system
being modeled,

2) utilizing this understanding to formulate fundamental hypotheses which are
the basis of the coneéptual model and performance attributes of the system and,

3) perform analyses and experiments in an attempt to test or invalidate the
conceptual models (or hypotheses).

Past monthly reports have described calculations of repository-heat-driven
hydrothermal flow in the repository-unsaturated zone (UZ)-saturated zone (SZ)
system to a broad range of thermal loading design parameters, thermo-hydrological
properties, and boundary conditions. A broad range of parameters have been, and
continue to be, investigated in order to identify:
1) distinct regimes of thermo-hydrological performance, and
2) conditions that invalidate the following hypotheses:
a) repository-driven heat flow will be dominated by heat conduction,
b) the region of above-boiling temperatures surrounding the repository
corresponds to the absence of liquid water in the waste package (WP) environment,
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¢) fracture density and connectivity are sufficient to promote rock dry-out
due to boiling and condensate shedding, and

d) re-wetting of the dry-out zone lags significantly behind the end of the
boiling period.
In addressing these hypotheses, it will be asked whether hydrothermal-geochemical-
geomechanical coupling must be dynamically accounted for in performance models
or whether it can be conservatively accounted for by bounding analyses. A primary
goal of site characterization, laboratory tests, and in situ heater tests will be to look
for conditions or processes that have been identified as potentially invalidating any
of the fundamental hypotheses. Knowledge of such conditions, e.g., a highly
fractured fault zone, will be valuable in selecting the location of the repository or
WPs.

It is LLNL/YMP's position that hypothesis testing can be more readily applied to
models that predict the period of radionuclide containment in WPs before
radionuclide mobilization, release, and transport, than to models that predict how
radionuclides are isolated by the natural barriers during the period of radionuclide
migration. For sub- or marginal-boiling conditions, the episodic infiltration of
meteoric water and condensate drainage are controlled: by the heterogeneous
distribution of hydrological properties, while for above-boiling conditions, they are
largely determined thermodynamically by the heat capacity of the rock. Therefore, it
is believed that hypothesis testing is more readily applied to high Areal Mass
Loadings (AMLs, expressed in metric tons of uranium per acre, MTU/acre) that
produce long-term, above-boiling conditions surrounding the repository.

Impact of Buoyant, Gas-Phase Convection on Thermo-Hydrological Performance

LLNL/YMP's recent investigations have focused on the impact of large-scale,
buoyant, gas-phase convection on thermo-hydrological performance. It is important
to appreciate the fundamental distinction between moisture redistribution driven
by above-boiling conditions and that driven by sub- to marginal-boiling conditions.
The performance of the ambient hydrological system is critically dependent on
whether vertically connected fracture pathways exist with sufficient aperture to
generate fracture-dominated flow to the repository horizon (and possibly to the
water table). Similarly, fracture networks of sufficient aperture and connectivity are
required for repository heat to drive buoyant convection of water vapor from hotter
to cooler locations, where condensation occurs. For AMLs that generate sub- or
marginal-boiling conditions at the repository horizon, whether condensate can
drain back to the repository horizon is determined by the highly heterogeneous
distribution of fracture and matrix hydrological properties. For high AMLs, as long
as a large enough zone of above-boiling conditions surrounds the repository,
condensate drainage is unlikely at WP locations. However, after the boiling period,
large-scale buoyant convection of water vapor has the potential to eventually
generate enough condensate to result in nonequilibrium fracture flow at the
repository horizon. Even for low AMLs, large-scale buoyant convection of water
vapor in highly fractured zones could generate enough condensate to drive
nonequilibrium fracture flow to the repository horizon for tens of thousands of
years.
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-The potential for large-scale, buoyant convection of water vapor to generate enough
condensate to drive nonequilibrium fracture flow to the repository horizon is
influenced by the following factors:

1) whether condensate. drainage is primarily controlled by hydrological
heterogeneity or thermodynamically,

2) the temperature gradients driving large-scale, buoyant, gas-phase convection,

3) the availability of liquid water,

4) the connectivity and permeability of fracture networks between locations
where water is evaporating and where it is condensing, and

5) the connectivity and permeability of preferential fracture pathways between
locations where water vapor is condensing and the repository horizon.

If a large enough zone of above-boiling conditions surrounds the repository,
condensate drainage is extremely unlikely at the repository horizon. Future
calculations will focus on how factors (2) through (5) impact post-boiling
performance. It is useful, therefore, to compare conditions just as the boiling period
ends. With respect to factor (2), the temperature gradients associated with
intermediate AMLs are found to be steeper than those associated with high AMLs.
Therefore, the driving force for the post-boiling period, buoyant convection of water
vapor, increases with decreasing AML.

Both during and after the boiling period, factors (3) and (4) depend on the vertical
thickness of the dry-out zone, hq,. Large-scale, buoyant, gas-phase convection
depends on the large-scale connectivity of fracture networks which generally
decreases with increasing distance between two points (e.g., from the lower to the
upper dry-out front), with the tortuosity of the connected fracture pathways
increasing. Note that even while the dry-out zone is subjected to above-boiling
conditions, large-scale buoyant convection eventually dominates the local boiling
pressure gradients (t >1000 yr), resulting in the buoyant convection of water vapor
from the lower to the upper dry-out front. The water vapor that is evaporated from
the lower dry-out zone is at least partially replenished by water imbibed from the SZ.
:The actual. distribution of fracture permeability and connectivity is probably
extremely heterogeneous. The assumption that kp, is homogeneous and isotropic
overpredicts the transport of water vapor. Therefore, LLNL/YMP's models of high
AMLs conservatively predict the time it takes the upper dry-out front to retreat back
to the repository horizon.

For post-boiling’ fperiod performance, a critical consideration is the value of hg; at
the end of the boiling period. Similarly, factor (5) is dependent on the distance from
the upper dry-out front to the repository horizon, which is roughly half of hgz. At
the end of the boiling period for the reference kp case (2.8 x10-13m2 or
280 millidarcy), hdz is 144, 110, and 248 m for AMLs of 49.2, 77.4, and
154.7 MTU/acre, respectively. Therefore, the potential for post-boiling period
drainage of condensate to the repository horizon is greater for low AMLs associated
with small dry-out zones.
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Impact of UZ Flow on Thermo-Hydrological Performance

In examining the sensitivity of heater test performance to kp, it was found that there
are three distinct categories of thermo-hydrological performance. The low-kp case
corresponds to a situation in which fracture density and connectivity throttle the
rate of boiling and dry-out. The intermediate-kp, case corresponds to a situation in
which the fracture density and connectivity are sufficient to promote boiling that is
no longer throttled by flow resistance in the fractures. However, the intermediate-
kp is not sufficiently large to promote substantial large-scale buoyancy-driven
convection; therefore, local boiling pressure gradients dominate the large-scale,
buoyancy-driven, gas-phase pressure gradients, resulting in steam flow and
condensate generation that is vertically symmetrical about the heater horizon.
Consequently, heat flow continues to be symmetrical about the heater horizon. The
heat convective effects in the heat-pipe zone have a local, transient effect on the
temperature distribution, but because convection does not significantly enhance the
heat loss from the boiling zone to the far-field, the duration of boiling conditions is
not significantly reduced. The high-kp case (kp, > 10 darcy or 10-11m?2) corresponds to
a situation in which fracture density and connectivity are sufficiently large to allow
large-scale, buoyancy-driven gas-phase gradients to dominate the local boiling
pressure gradients, causing significant asymmetry in.the vertical temperature
distribution. Although far-field convection may completely dominate the direction
of steam flow, causing 100% of the steam to be driven to the upper condensation
zone, heat flow can still dominated by heat conduction, and the duration of the
boiling period, tp, can be negligibly reduced.

For an AML of 77.4 MTU/acre the lower end of the intermediate-ky range is about
10 millidarcy (10-14m2). Therefore, for kp > 10 millidarcy, significant dry-out occurs
due to boiling. For an AML of 154.7 MTU/ acre, significant dry-out occurs even if kp
is as low as 10 microdarcy (10177m2). Even though AML was only increased by a
factor of two, the range of kyp, for significant dry-out due to boiling is increased by
three orders of magnitude. For an AML of 154.7 MTU/acre, the maximum vertical
thickness of the dry-out zone, hyg, is 372 m for the reference-kp, case (280 millidarcy
or 2.8 x 10-13m2) at t = 2000 yr. The dry-out front corresponds to the location where
the normalized liquid saturation equals 0.9. The normalized liquid saturation is the
liquid saturation (S]) divided by the initial liquid saturation. In other words, the
dry-out front occurs where S1is 10% drier than ambient. For kp values of
10 microdarcy, 100 microdarcy, 1 millidarcy, 1 darcy and 5 darcy (a range from 10-17
to 5 x 10-12m?2), the dry-out zone thickness is 132, 199, 283, 384, and 387 m. The dry-
out thickness varies by only 30%, a factor of two, and a factor of three for ky, ranges of
nearly 4, 5, and 6 orders of magnitude. Therefore, high AMLs, such as
154.7 MTU/ acre, are required in order to achieve significant dry-out at very low kp
(< 10 microdarcy).

The Neec{ Jor Above-Boiling Heater Tests for Low to Medium AMLs

Low to medium AMLs generate sub- to marginal-boiling conditions. Under such

conditions, the large-scale buoyant convection of water vapor in highly fractured

zones can cause condensate drainage at the repository horizon that is orders of
magnitude greater than the recharge flux due to a pluvial climate. It was found that
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- large-scale buoyant convection of water vapor can also signiﬁcantly influence
repository temperatures. This effect only occurs if water vapor is convected in very
large quantities from below the repository to cooler locations above the repository,
where it condenses and drains back towards the repository. The analysis of Ross et
al. indicates that it requires about 1000 yr for large-scale, buoyant, gas-phase
convection cells to fully develop in the UZ. LLNL/YMP's calculations also indicate
that it requires about 1000 yr for convection cells to impact sub-boiling performance.
Therefore, it will not be possible to observe such effects during either :

1) heater tests conducted under sub- to marginal-boiling conditions, or

2) the period of performance confirmation.
In order to assess the potential for large-scale buoyant vapor flow to result in
condensate drainage at the repository horizon under sub-boiling conditions, it will
be necessary to rely on heater tests conducted under above-boiling conditions. There
are very distinct differences in the vertical temperature profile between the
intermediate- and high- kp, heater test cases. The high kp case uses the same value of
kp (84 darcy or 8.4 x 10-11m2) which produced very large condensate drainage fluxes
for AMLs of 49.2 and 27.1 MTU/acre. Such large fluxes could result in
nonequilibrium fracture flow at the repository horizon for tens of thousands of
- 'years. The potential for significant condensate flow at the repository horizon cannot
be resolved without above-boiling heater tests.

Code Development

S. Daveler developed an input "“checker" for V-TOUGH to look for input which is
obviously incompatible with input format. She continues to work on the
documentation for V-TOUGH.

T. Quinn released Version 5.6 of V-TOUGH which has:

1) a new option (14) for the relative permeability and capillary pressure curves
and :

2) an interrupt capability for the SUN and IBM workstations.

The new interrupt capability allows V-TOUGH to write an "emergency" restart file if
it senses that the operating system is about to abort the run. There is also an option
for the user to produce a restart file by typing in a control-C which then terminates
the run after creating the restart file. Option 14 prevents the gas-phase relative
permeability from being reduced to zero as a liquid saturation of 1.0 is approached.
This option may be applicable to unsaturated fracture flow. Heterogeneous
condensate drainage in fractures will probably make it very unlikely that 100% of
the fracture porosity could be saturated with liquid, particularly above the
repository. This option translates the original relative permeability curve to a curve
which approaches a maximum liquid-phase saturation which is less than one. A
finite gas-phase relative permeability will remain at all times. This option will
allow more conservative investigation of the potential thermo-hydrological effects
of large-scale, buoyant, gas-phase convection.
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Laboratory Experiments

Work continued on electrical resistivity measurements as a function of moisture
content of Topopah Spring Tuff samples from U3hg-1 and GU-3 holes at room
temperature, using J-13 -water as pore fluid. The purpose of the experimental
procedure is to determine the effect of the electrical conductivity of pore fluid on the
relationship between the bulk electrical conductivity of a rock sample and the degree
of saturation in it. At this point in the wetting phase of the measurement, the
samples have reached a saturation level of about 50%. The measured bulk
resistivity using J-13 water as pore fluid is the same as when distilled water is used.
Investigations are underway to understand this phenomenon. One possible
explanation is that, at low levels of water saturation, the continuous layer of water
on the mineral surface is dominating the conduction of electrical energy in the bulk
rock and the chemical reaction between distilled water and the minerals within this
layer is very efficient. This work will have significant implications for rock-water
interactions.

Work continued on the investigation of different imbibition rates of water into a
rock sample when the sample is either in a vapor environment or in liquid water.
To understand the mechanism of the imbibition, capillary. tubes of various inside
diameters (ID) were placed in a constant humidity chamber which is set at various
levels of humidity. The imbibition rate of water into each capillary tube will be
determined. It was determined that even capillary tubes with an ID as small as
33 microns do not imbibe moisture in a 95 - 100% relative humidity environment.
The effect of nucleation on the imbibition will be investigated by placing a partially
filled capillary tube in a vapor environment.

The experiment continued to determine the effect of fracture surface coatings on the
imbibition of water into the matrix. Eight Topopah Spring Tuff samples machined
from outcrops from Busted Butte, NV were prepared for this purpose. Preliminary
results indicate that fracture surface coatings decrease the water imbibition rate into
the matrix by a factor of 0.15 to 3 x 10-5, depending on the coating thickness. These
findings agree with results obtained by S. Thoma, D. Smith (University of New
Mexico) and D. Gallegos (SNL) (1992) on Tiva Canyon and Paintbrush Tuff samples.
The mineralogy of the coating material and the pore size distribution in the coating
layers will be determined.

Work has started to prepare Topopah Spring Tuff samples from the G~4 hole for
determining the moisture retention curve and one-dimensional imbibition at high
temperatures.

Meetings

D. Wilder, T. Buscheck, and D. Chesnut met with the LANL staff at Los Alamoé on
‘February 24 to discuss the effect of heat on repository performance.

The abstract by J. Roberts and W. Lin entitled "The Effects of Water Saturation and
Water Chemistry on the Electrical Conductivity of Topopah Spring Tuff" was
submitted to YMPO for review. It will be presented at the American Geophysical
Union meeting in Baltimore, MD on May 24-28.
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1.2.2.2.3 Mechanical Attributes of the Waste Package Environment

Study Plan 8.3.4.2.4.3, Rev. 0, “Characterization of the G}eomechanical Attributes of
the Waste Package Environment" was approved and distributed as a controlled
document.

A revision was prepared and forwarded to YMPO to correct several typo's noted in
the document.

The setup of initial computations of stress in the near field environment for the
extended dry concept has been started. This is in response to the suggestion by
W. Simecka (YMPO) that the near field environment team gather relevant
information on the extended dry concept.

Personnel were interviewed for laboratory support of the geomechanical
experiments to be conducted in concert with the Large Block tests.

1.2.2.2.4 Engineered Barrier System (EBS) Field Tests

Study Plan 8.3.4.2.4.4, "Engineered Barrier System Field Tests" has completed initial
internal technical review and has been returned to the author for comment
resolution.

J. Blink met with G. Danko (University of Nevada, Reno) in Reno on February 5 to
discuss use of Prof. Danko's REKA instrument on the Large Block Test and on EBS
field tests in the ESF.

Large Block Test (LBT)

The Scientific Investigation Plan for Large Block Testing of Coupled Thermal-
Mechanical-Hydrological-Chemical Processes is in internal technical review.

The preliminary moisture content of some small pieces of Topopah Spring Tuff
from the Fran Ridge outcrop has been determined to be about 30%. Work will
continue to refine the moisture content determination. This information will be
used in the desigr‘t of the Large Block Tests.

J. Blink, Y. Chan, W. Lin, and D. Wilder met with M. Voegele (SAIC) on February 9
to discuss issues related to the large block cutting and testing. The initial design of
the loading frame has been completed. A drawing of the design will be available for
bidding next month.

J. Blink, Y. Chan, W. Lin, J. Roberts, and D. Wilder met with REECo and Sandia
personnel at NTS on February 23 to discuss issues related to the isolation and
protection of the large block. A SANL will be initiated next month for the
procurement of Sandia’s service of cutting the block(s). :
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1.2.2.2.5 Characterization of the Effects of Man-Made Materials on Chemical &
Mineralogical Changes in the Post-Emplacement Environment

Revision of the draft Study Plan 8.3.4.2.4.5 “"Characterization of the Effects of Man-
Made Materials on the Ghemical and Mineral Changes in the Post Emplacement
Environment" continues. :

The search of the GEMBOCHS thermodynamic database that supports the EQ3/6
codes for aqueous spedies, glass, and solids that contain carbon has been completed.
The search for organic compounds was expanded in recognition of the important
role that carbon bearing compounds play in the following three mechanisms, all of
which may operate within the ESF and the potential repository site:

1) aerobic microbial degradation of hydrocarbon compounds may increase
carbonate species and thus significantly alter pH,

2) abiotic thermal degradation of organic compounds may generate large
amounts of carbon dioxide that may also significantly alter pH, and

3) carbonate complexation.
These mechanisms are particularly important to the determination of spent nuclear
fuel solubility.

As a consequence of these results, the following actions are being taken.

1) The database is being evaluated to identify the organic compounds that are
likely to be introduced into the ESF and the potential radioactive waste repository
for which the thermodynamic and kinetic properties are not well established.

2) An experimental plan for the organic materials study program is being
developed. :

3) Lab facilities for these experiments are being assembled.

A final version of the position paper summarizing the chemical concerns for the
introduction of Man-Made Materials to the ESF was provided to the M&O.

1.2.2.3 Waste Form and Materials Testing
1.2.2.3.1 Waste Form
1.2.2.3.1.1 Waste Form Testing - Spent Fuel

Scientific Investigation Plan SIP-WF-01, Rev. 1.0, "YMP Spent Fuel Waste Form
Testing" was completed and sent to YMPO for acceptance.

The revised PNL FY93 workscope proposal was submitted to LLNL for review and
approval.

R. Stout (LLNL), D. Harrison (YMPO), and H. Benton (M&O) met with J. Bétes

TANL) at ANL on February 3 to present ANL's range of experimental and analytical
capabilities, along with their interests in support of the YMP waste package effort.
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.‘Spent Fuel Dissolution

The flow-through dissolution tests on UO; at LLNL are continuing. The 2% oxygen
room temperature runs_were completed. The very low (0.2% oxygen) room
temperature runs were continued because of difficulties in maintaining the correct
flow rate and oxygen level. The higher temperature, low oxygen experiments are
being set up and will be finished in several weeks. This will conclude the original
test matrix for UO; dissolution tests over a range of temperature, pH, oxygen, and
carbonate/bicarbonate aggressive water chemistries.

In addition, two long-term, room temperature, flow-through dissolution
experiments have been ongoing since October 1992. These dissolution tests use UO,
powder provided by PNL for similar experiments. The first buffer composition is
0.02M sodium bicarbonate at a pH of 8. The second composition is saline with 0.01M
sodium bicarbonate and 0.1M sodium chloride; the pH is not being controlled. After
several months, the uranium dissolution rate for the non-saline solution is about
1 mg/m2/day. The uranium dissolution rate in the saline solution is somewhat
higher at about 3 mg/m2/day.

Equipment for measuring BET surface areas has been installed in the PNL Bldg. 325
hot cells, and measurements have been successfully completed on a few spent fuel
specimens.

Flow-through dissolution tests at PNL have been started on ATM-106 fuel (PWR
fuel with burnup ~48 MWd/kgM and fission gas release ~18%) in both oxidized
(O/M ~2.4) and unoxidized forms following BET measurements of their surface
areas.

Spent Fuel Oxidation

The abstract by R. Stout, E. Kansa and A. Wijesinghe entitled "Kinematics and
Thermodynamics Across a Propagating Non-Stoichiometric Oxidation Phase Front
in Spent Fuel Grains" was approved by YMPO for presentation at the ASME
Micromechanical Random Media Conference at the University of Virginia on
June 6-9.

< ..

Dry Bath Testing

R. Einziger (PNL) visited LLNL to discuss plans for the startup of a new dry bath
oxidation test. This test, to be performed at 255°C, will be used to determine the
U409 to U3Og transition. A test plan addendum was completed and sent to LLNL
for review and approval.

Plans are being finalized to bring B. Hanson, a graduate student from UC Berkeley,
to PNL. He will conduct thermogravimetric apparatus (TGA) tests to elucidate the
U409 to U3Og transition and develop a methodology for measuring the transition at
low temperatures. '

The dry bath oxidation tests continue to run without problem.
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Materials Characterization Center (MCC) Hot Cell Activities

The comments to the PNL report entitled "Methodology for Determining MCC
Spent Fuel Acquisitions" are being resolved. The report should be resubmitted for
final approval in March. - -

1.2.2.3.1.2 Waste Form Testing - Glass

A draft was completed of the Technical Implementing Procedure “Procedure for
Flow-Through Leach Experiments” which will be reviewed and submitted for
approval as a controlled document.

The abstract by W. Bourcier, S. Carroll, B. Phillips (LLNL), J. Bates and W. Ebert,
(ANL) entitled "Modeling 202-SRL Glass Dissolution: Combined Constraints from
Varying SA/V, Flow-Through, Surface Titration, AEM, and NMR Experiments”
was submitted to YMPO for approval. This paper will be presented at the American
Ceramic Society meeting in Cincinnati, OH, April 18-22 .

D-20-27 Unsaturated Testing of WVDP and DWPF Glass

The N2 tests (SRL actinide-doped glass) continue with no sampling period occurring
this month. These tests have been in progress for 360 weeks. The N3 tests (ATM-10,
a West Valley actinide-doped glass) continue and have been in progress for
278 weeks.

1.2.2.3.2 Metal Barriers

D. McCright was appointed Technical Area Leader for the EBS Materials
Characterization Technical Area on February 1. Members of this technical area met
with representatives of YMPO and the M&O on February 11 to discuss recent
developments in waste package designs, fabrication, and materials. An outline for a
limited amount of experimental work was developed; the purpose of this work is to
support thermal.load decisions on the extended dry concept for long term
containment.

At the request of R:Fish (M&O), J. Mitchell provided estimates of the material costs
for the three materials recommended for the YMP Conceptual Design (single,
material, thin-walled container); nickel-rich Alloy 825, nickel-base Alloy C-4, and
Grade 12 titanium. The costs were based on manufacturing estimates for plate stock.

Work is continuing on compiling information on carbon steels, low alloy steels, and
cast irons for a degradation mode survey on this class of materials. Thick sections of
these iron-base materials could be used as an overpack for multiple purpose
containers, and their use would be consistent with strategies toward high thermal
loads to keep the near field environment “dry" for an extended period of time.

Laboratory equipment was moved and re-installed in readiness for performing

some experimental work. A purchase order for a thermogravimetric apparatus’
(TGA) system was submitted for a capital equipment purchase. The TGA system
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. will be used for sensitively determining the corrosion and oxidation rates of metals
as a function of temperature and humidity.

At the request of the Performance Analysis Technical Area, ]J. Mitchell provided
estimates of the reduction of container wall thickness of carbon steel engineered
barrier overpacks for 10,000 years based on the extended dry waste package design
concept. These estimates were based on low temperature oxidation of steel as the
operable degradation mode.
1.2.2.3.3 Other Materials
This WBS element has not been funded in FY93.
1.2.2.3.4 Integrated Testing

1.2.2.3.4.1 Integrated Radionuclide Release: Tests and Models

Determination of Elemental Profiles in Rocks, Minerals, and Glasses using the Ion
Microscope

Secondary ion mass spectroscopy (SIMS) analysis has begun.

The preparation and characterization of Clinoptilolite samples to be used for high
temperature cation exchange experiments has begun.

Interactions of Actinide-bearing Solutions with Rock Core Samples

The balance, data logging cables and Lab View software options for automating flow
rate measurements were installed on the flow-through apparatus. Work continues
on altering the balance to accept the effluent feed tube.

1.2.2.3.4.2 Thermodynamic Data Determination

Information was provided to A. Simmons and R. Levich of YMPO on the status of
U.S. contributions to NEA work.

NN

1.2.2.3.5 Nonmetallic Barrier Concepts

N

This WBS element has not been funded in FY93.
1.2.2.4 Design, Fabrication, and Prototype Testing
1.2.2.4.3 Container/Waste Package Interface Analysis

This WBS element has not been funded in FY93.
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1.2.3 SITE INVESTIGATIONS
1.2.3.1 Site Investigations Coordination and Planning
This WBS element has not been funded in FY93.
1.2.3.2 Geology
1.2.3.2.1.2.1 Natural Analogue of Hydrothermal Systems in Tuff
This WBS element has not been funded in FY93.
1.2.3.4 Geochemistry
1.2.3.4.2 Geochemical Modeling
Activities continued to set up the 486 PC as a second host platform for EQ3/6. A
DOS emulator was set up on the Sun SPARCstation to perform UNIX to DOS
conversions (the emulator is roughly equivalent to a 286 PC). The SPARC is now
capable of writing compressed DOS files on DOS-formatted floppies. Version 7.1 of
EQ3/6 was transferred to the 486 PC in this manner. It is being ported onto this
machine using the Lahey F77L EM/32 Fortran compiler.

Rev. 0 of the "Software Design Documentation for EQ3/6, Version 8" is being
reviewed.

1.2.3.10 Altered Zone Characterization

YMPO has notified LLNL of its decision to fund this WBS element with FY92
underrun funds; however, the funds have not yet been furnished to LLNL in an
Approved Financial Plan (AFP).

1.2.5 REGULATORY
1.2.5.1 Regulatory Coordination and Planning
NN )
This WBS element has not been funded in FY93.
1.2.5.2 Licensing
1.2.5.2.2 Site Characterization Program
LLNL participated in the Integration Group meeting to review draft responses to
comments from the NRC, the State of Nevada and affected counties on the "Report
‘of Early Site Suitability Evaluation of the Potential Repository Site at Yucca

Mountain, Nevada". Participant representatives met with YMPO staff in Las Vegas
on February 23 to finalize comment responses.
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1.2.5.3 Technical Data Management

1.2.5.3.4 Geologic and Engineering Materials Bibliography of Chemical Species
(GEMBOCHS) -.
The prototype development of a WINDOWS/4GL (mouse-driven) version of
DOOUT was completed. This program facilitates interactive point-and-click
generation of thermodynamic datafiles for EQ3/6, GT and other geochemical
modeling packages. The program is currently undergoing local beta testing.

Several new modifications were incorporated to CNGBOCHS (and the associated
CNGREQ database). These will greatly simplify the planned use of this automated
change-request package by other LLNL/YMP research groups (in addition to
GEMBOCHS and EQ3/6, for whom the package was originally designed).

A dedicated directory was established on the GEMBOCHS sparcstation2 (node s60 of
the local Sun network) where the new generation of GUI (Graphical User Interface)
GEMBOCHS software will reside; the DOOUT prototype will be the first such
program available.

A customized, composite thermodynamic datafile that contains only carbon-bearing
species was generated for use with EQ3/6.

1.2.5.3.5 Technical Data Base Input

J. Johnson attended the Ingres Eduéation Course "INGRES for Application
Developers (INGRES/Embedded SQL)" at Ingres headquarters in Alameda, CA on
February 1-5.

1.2.5.4 Performance Assessment
1.2.5.4.2 Waste Package Performance Assessment

The LLNL EBS/NFE performance assessment staff began a series of meetings to
discuss issues and ideas for a source term description incorporating explicit thermal
effects. LLNL hosted-.a two day visit by the Total System Performance Assessment
(TSPA) staff from SNL to discuss the source term scope for TSPA-2. A preliminary
scope has been-prepared to elicit feedback from other participants. A series of
technical work sessions has begun with Waste Form, Waste Package Materials, and
Near Field Environment personnel to develop mechanistic process descriptions to
be abstracted into the improved source term.

The modeling of thermal response was extended for drift-emplaced-package
repository design concepts, to calculate container temperature history as well as
cladding temperature history. The model is a parameterization of detailed
calculations done in other tasks as described in last month's progress report. The
container material has not been selected, and therefore the upper temperature limit -
has not been selected. Trial analyses show that feasible design parameters can meet
temperature limits in the 200 to 300°C range with different areal mass loadings. One
selection has 155 MTU/acre and a container temperature limit of 300°C; another has
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92 MTU/acre and a container temperature limit of 200°C. A container temperature
limit even of 300°C is more of a constraint than is a cladding temperature limit of
350°C. This is not an optimization study; it is a feasibility study to select an
appropriate design as the subject of a performance assessment.

- .

Revisions are being made to the PANDORA theoretical manual "PANDORA 1.1
User's Manual" by L. Lewis and C. Hardenbrook as a result of reviewers' comments.

1.2.9 PROJECT MANAGEMENT
1.2.9.1 Management and Coordination
1.2.9.1.2 Technical Project Office Management

W. Clarke attended a dry run of the briefing for L. Barrett (OCRWM) in Las Vegas on
February 2.

LLNL responded to a request for feedback on the use and/or improvement of the
Site Atlas. There were no comments at this time.

M. Revelli reviewed the draft and final reports to the Assessment Team on the
Natural Barriers Evaluation Workshop. Comments were forwarded to A. Van Luik
(M&OQ) in Las Vegas.

W. Clarke, B. Bryan and M. Revelli hosted R. Hughey and G. Peterson (DOE/SAN)
on February 3. In addition to a tour of facilities at LLNL supported by the Yucca
Mountain Site Characterization Project, the visit included discussions with
LLNL/YMP management and principal investigators.

D. Stahl, P. Gottlieb (M&O) and M. Smith (YMPO) met with LLNL staff in
Livermore on February 11 to discuss FY93 budget and workscopes. D. Harrison
(YMPO) and H. Benton (M&O) met with LLNL staff on February 18 for further
discussions.

J. Blink (LLNL) and members of the YMPO and M&O staff met with C. DiBella of the
Nuclear Waste Technical Review Board (NWTRB) staff on February 16-17 in
Las Vegas. Several LLNL papers to be presented at the upcoming IHLRWM
conference were given to Dr. DiBella.

- J. Blink attended the Quality Integration Group Meeting in Las Vegas on
February 19. J. Blink participated in the Infrastructure Cost Reduction committee
meeting in Las Vegas on February 12.

J. Blink met with T. Statton (M&O) on February 22 to discuss LLNL input to the
FY94 Annual Plan for Site Characterization. J. Blink provided input to the SRG-5

drilling meeting in Las Vegas on February 24; core was requested to support LLNL
Study Plans. .

J. Blink presented hands-on science lessons to 560 elemeﬁtary school students at
Huffaker School in Reno, NV and Bijou School in South Lake Tahoe, CA on

LLNL-February Status Report 16



*February 2-4. He also served as an NTS-YMP tour guide for 45 students and adults
from the Booker Sixth Grade Center (of Las Vegas) on February 11. Finally, he
presented hands-on science lessons to 140 students at the Meadows Elementary
School in Las Vegas on February 26 and March 1.

J. Blink participated in Nevada Regional Science Bowl Training in Las Vegas on
February 12 and served as a moderator for eight matches on February 28. At the
“Science Bowl Pizza Party" that evening, J. Blink supervised a speed-of-light
measurement contest for the students.

1.2.9.2 Project Control
1.2.9.2.2 Participant Project Control

The January FTE cost report was submitted to YMPO. The January actual schedule
progress and costs to PACS reporting system were submitted via the PACS reporting
system. A variance analysis explanation was developed for several P&S accounts
for activities undertaken in January.

" The Cost Plan was updated to include January actuals.

The capital acquisition plan is still under development. The plan addresses three
computing systems: a Silicon Graphics Computer, two Sun SPARCstations
10Mod41, and a Model 54 Sun SPARCstation. A revised list of FY93 capital
equipment requirements was submitted to YMPO.

A response was generated to a YMPO request for additional (BOE) Basis of Estimates
sheets for Mission 2001 planning. Several WBS elements list LLNL as a responsible
participant. However, since LLNL does not contemplate activity under these
elements, BOE records have not been developed.

J. Podobnik and P. Krantz attended Performance Management Training in
Idaho Falls, ID, February 23-26. The course was conducted by Performance
Management Associates. The first two days covered systems and techniques for
earned value measurement. The second half of the course focused on scheduling
techniques, and wa5s—-attended by P. Krantz, a newly assigned Project Control
technician, as part of her indoctrination/training.

The FY95 Field Work Proposal (FWP) is being developed. This annual planning
document is a DOE requirement placed on the entire Laboratory and is submitted
directly to DOE through the San Francisco Field Office (SAN). YMPO is not directly
involved. This year's submission will cover FY93-95.

Work continues to automate transfer of data between laboratory financial systems

and the PACS workstation. The FTE calculation module is approximately 80%
complete. The remaining modules are labor dollars and other direct charges.
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1.2.11 QUALITY ASSURANCE
1.2.11.1 Quality Assurance Coordination and Planning

The Trend Analysis Report for calendar year 1992 was completed in accordance with
the requirements of QP 16.2. The report was approved and distributed on
February 19.

1.2.11.2 Quality Assurance Program Development
Following a thorough internal review of the DOE/RW-0333P QARD (Rev. 0), LLNL
completed a draft QARD Implementation Matrix, an Impact Analysis and a
Transition Plan. This material was transmitted to the YMQAD office on
February 10. Work continues at LLNL to develop those changes to internal
procedures that have been identified as necessary to fully implement the QARD.

1.2.11.3 Quality Assurance Verification

CAR-LLNL-009 was completed, verified and transmitted to the YMQAD office.
1.2.11.3.1 Quality Assurance Verification - Audits
No significant activities.
1.2.11.3.2 Quality Assurance Verification - Surveillance
No significant activities. |

1.2.11.4 Field Quality Assurance/Quality Control
This WBS element has not been funded in FY93.

1.2.11.5 Quality Assurance - Quality Engineering
Support continued for the Waste Form Characterization area.

\\12.12 INFORMATION MANAGEMENT
1.2.12.2 Records Management

1.2.12.2.2 Local Records Center Operation (LRC)
No new revisions or change notices were issued by Document Control.
1.2.12.2.3 Participant Records Management
A total of 216 items were logged into the LLNL-YMP tracking system. This includes

29 records/records packages that were processed through to the CRE. Ten action’
items were closed.
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+ Approximately half of the 1992 records have been cross referenced from the database
to microfilm.

1.2.12.2.5 Document Control

LLNL received no funding under this WBS. Work performed to complete LLNL's
obligation in this WBS is funded under WBS 1.2.12.2.2.

1.2.13 ENVIRONMENT, SAFETY AND HEALTH
1.2.13.1 Environment, Safety and Health Coordination and Planning

The M&O was informally notified of LLNL resource requirements in this
"element”.

Changes were submitted to the PEARL directory.
1.2.15 SUPPORT SERVICES
1.2.15.2 Administrative Support
No significant activities.

1.2.15.3 Yucca Mountain Site Characterization Project (YMP) Support for the
Training Mission

A response was sent to YMPO regarding the training of personnel in the starter
tunnel. LLNL personnel would be treated as visitors who would only require an
hour or two per visit to observe geologic features. They would be escorted by trained
mining personnel.

- Forty four different self-study assignments were issued, and 138 people were trained
to these assignments. Currently, there are 70 participants on the project who are to
be trained and/or tracked.

B. Bryan and T. Holmes attended the Training Coordinator's meeting in Las Vegas
on February 23-25. Two days of this meeting were devoted to Performance Based
Training. 7

J. Blink completed General Employee Radiological Training in Las Vegas on
February 17.
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Mr. Carl P. Gertz, Project Manager

U.S. Department of Energy

Yucca Mountain Site Characterization Project Office
101 Convention Center Drive

Las Vegas, NV 89109

FEBRUARY 1 - FEBRUARY 28, 1993 PROGRESS REPORT - EG&G/ENERGY
MEASUREMENTS REMOTE SENSING LABORATORY SUPPORT TO THE
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

Enclosed is a progress report on the EG&G Energy Measurements (EG&G/EM)
Remote Sensing Laboratory (RSL) support to the Yucca Mountain Site Characterization
Project (YMP) for February 1, 1993 through February 28, 1993.

The progress report for EG&G/EM RSL support to YMP includes the following
sections:

o Work Accomplished
) Expenditures
0 Status of Deliverables

If you have any questions, please contact Elaine Ezra at (702) 794-7449.

ames Michael, Manager
NV Program
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PROGRESS REPORT FOR EG&G/EM RSL SUI_’P_ORT TO YMP
Work Accomplished

WBS 1.2.3 SITE INVESTIGATIONS

WBS 1.2.3.1 SITE INVESTIGATIONS COORDINATION AND PLANNING
REPORT PERIOD: February 1, 1993 - February 28, 1993

REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: D.W. Brickey

SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1.

An element of the YMP 3-D modeling efforts is for EG&G/EM to attempt to
convert a 3-D stratigraphic model developed using Lynx software into Dynamic
Graphics 3-D modeling software. Jim Nelson (SAIC-Golden) has been tasked to
send an ASCII formatted cross-section file generated using the Lynx Geosystems
software and Garth Kirkham (Lynx) will send a WaveFront formatted 3D model
export file so that the Dynamic Graphics conversion effort can be initiated.

WaveFront files were received from Garth Kirkham at Lynx, however, the files
were unreadable. The files had been produced on an IBM RS6000 system.
Kirkham will regenerate the files on a SUN system. Jim Nelson has not yet
provided the example cross-section files.

David Brickey attended a meeting with Dr. Angelo Yfantis, (UNLV Computer
Science) during the first week in February. In attendance at the meeting were
Russ Dyer, Claudia Newbury (DOE/YMP), Chris Rautman (SNL), and John
Gauthier (M&O/WC). The topics of discussion included numerical modeling
methods and the use of fractal models in visualization.

Jeffrey Schwalm (Dynamics Graphics) provided demonstrations of the new
EarthVision 1.0 software at the YMPSO facility. On February 22, Schwalm
loaded EarthVision onto a R4000 Indigo, which he demonstrated for Dave
Brickey, and John Gauthier and Cady Johnson (M&O/WC).

On February 26, Schwalm demonstrated the EarthVision software throughout the
day at the YMPSO facility. Attending the demonstrations were Claudia Newbury,
Mark Tynan, Tom Fortner and Dennis Williams (DOE/YMP); Doug Duncun
(DOE/NV); Dwight Hoxie and Joe Rousseau (USGS); Les Shephard (SNL);



Alfred Balch (Colorado School of Mines); Angelo Yfantis (UNLV); and John
Gauthier (M&O/WC).

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1. In order to initiate the Lynx to Dynamic Graphics conversion, example
WaveFront cross-section files have to be received from Garth Kirkham (Lynx). It
is expected that these files will be received during early March. If the files are
not received, it is unlikely that the conversion can be completed in April.



PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomplished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.5 TECHNICAL DATABASE INPUT

REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.E. Ezra
SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1. Digitizing of the 1:6,000 scale disturbance features that were mapped by
EG&G/EM from the 1990 orthophotographs continued.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1. Digitizing of the EG&G/EM generated data will continue and preparation of
data records packages will continue.



PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomplished

WBS 1.2.5 REGULATORY |
WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND
EVALUATION SYSTEM (GENISES)

SA OES36A GENISES TECHNICAL DATABASE
REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: J. Beckett

SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1.

Jim Beckett and Robert Lewis (M&O) travelled to USGS (Denver) during the
week of February 1 - 3 to discuss the technical data backlog, and impacts of the
Parameter Dictionary on previously submitted TDIFs.

Elaine Ezra attended the all day YMP Parameter Dictionary meeting on
February 9.

Jim Brune (University of Nevada at Reno (UNR) Seismological Laboratory)
visited YMPSO to review available air photos. Brune expressed the need for an
immediate air photo mission for his work with precariously balanced rocks at
Yucca Mountain. ;

David Von Seggern (University of Nevada at Reno Seismological Laboratory)
visited the YMPSO on February 10 to discuss the GENISES TDB and to have a
demonstration of the ArcView software.

A meeting was held with Norma Biggar (M&O) and Ardyth Simmons on
February 10 to discuss planned surface-based testing activities and a process for
submitting information about these activities to the YMP Surface-based
Investigations database.

Carl Johnson and Charles Malone (NWPO - State of Nevada) visited the YMPSO
on February 12 to view map and image product catalogs to compile a request.



10.

11.

12.

13.

14.

15.

Elaine Ezra and Jim Beckett attended a meeting on February 17 with Camille
Kerrigan (M&O Vienna), Ardyth Simmons, Steve Bodnar, Bob Lewis, Takazumi
Asakura, and Jan Statler to discuss the Technical Data Management System and
to assess the interrelationships with the total information architecture.

Elaine Ezra and Jim Beckett attended a series of meetings called by Ardyth
Simmons and also attended by Steve Bodnar and Bob Lewis. The purpose of the
meetings was to initiate discussions for revisions to the YMP Technical Data
Management Plan document. The meetings were held on February 22, February
23, and February 26.

The draft GENISES TDB design report is undergoing revisions to incorporate
decisions resulting from the above series of meetings which defined what
"technical data" should be maintained in the GENISES Technical Database. The
draft is scheduled for completion by the end of March.

Chris Menges (USGS) visited the YMPSO on February 23 to discuss "trench logs"
that he will be submitting to the GENISES Technical Database.

Elaine Ezra and Jim Beckett attended a demonstration of the Parameter
Dictionary on February 25 to review the types of search and sort capabilities the
system has been designed to support.

A Table of Contents for the SEPDB backlogged data record packages have been
prepared.

In order to improve communications between the GENISES Technical Database
and participants submitting data, the GENISES Technical Database Administrator
now notifies the participant in writing when a submission has been received, and
also when the submittal has been accepted into the GENISES Technical
Database.

Preliminary YMP ArcView datasets were loaded onto Dennis Williams’ personal
computer and the EG&G/EM Environmental Sciences personal computer.

The following submittals to the GENISES Technical Database were received:

® Los Alamos Data Transmittal Package for "Cation Ratio Data for Bounder
Deposits on Yucca Mountain Area Hillslopes” received on February 1.

L SNL Data Transmittal Package for the following was received on February
18:
SANDGg7-2380 "Statistical Analysis of Hydrologic Data for
Yucca Mountain”



SANDS85-0703 "Uniaxial and Triaxial Compression Test Series
on the Topopah Spring Memeber from USW
G-2, Yucca Mountain, Nevada”

SANDS82-1314 "Uniaxial and Triaxial Compression Test Series
on Calico Hills Tuff"

16.  The following submittal to the GENISES Technical Database was completed and
accepted:

° Los Alamos "Preliminary Fran Ridge Water Use Chart" accepted on
February 23.



MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1. A GENISES staff representative will attend a meeting with Martin Cummings
(M&O/TRW/VA) on March 2 to discuss the Technical Data Management
System and Configuration Management.

2. A demonstration of the GENISES Technical Database will be provided to the
Technical Data Manager’s staff on March 2.

3. Jim Beckett will meet with Debbie Beiso-Lantor (LATA/SNL) on March 2 to
discuss SNL submittals to the GENISES Technical Database.

4. Jim Beckett will meet with Loretta Lopez (LANL) on March 3 to discuss LANL
submittals to the GENISES Technical Database.

S. Jim Beckett will attend the March 4 Technical Data Working Group meeting.

6. Jim Beckett will meet with Pat McKinley (USGS) on March 4 to discuss
submittals to the GENISES Technical Database.

7. Jim Beckett will meet with the M&O on the Parameter Dictionary numbering
system on March 5.

8. A GENISES staff representative will attend the March 19 meeting with UNLV
professors to discuss possible support for technical data issues.

9. The SEPDB backlog report will be completed and provided to DOE/YMPO for
distribution to Participants.



PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomp lished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND
EVALUATION SYSTEM (GENISES)

SA OES36B SITE ATLAS
REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: B. Kistler
SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1. Responses to the Site Atlas survey have been received and reviewed. Results of
the survey will be provided to Ardyth Simmons.

2. A meeting with the Norma Biggar (M&O - Site Investigations) was held on
February 16 to explore cooperative activities associated with identifying and
tracking planned surface-based investigations. Norma provided a copy of the
Annual Planing Report for planned FY93 activities, which has been compared
against information held in the Surface-based Investigations database.

3. Mock-ups of the data sheets for the Site Atlas companion report were prepared
and reviewed with Norma Biggar (M&O).

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1 30 black-and-white copies of the FY92 Site Atlas will be completed.
2, The Table of Contents for the updated FY93 Site Atlas will be identified.

3. Data collection activities will continue.



PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomplished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND
EVALUATION SYSTEM (GENISES)

SA OES36C GIS, MAPPING AND ANALYSIS

REPORT PERIOD: February 1, 1993 - February 28, 1993

REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.E. Ezra
SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1. Miscellaneous GIS map products were generated to support project participants
and are detailed in the "Deliverables” statement.

2. Other "non-map" products include the following:

o Two color vugraphs of the following map were provided to Mark Tynan
(DOE/YMPO) on February 1:
YMP-93-022.1 "YMP, Proposed Locations of Seismic Reflection
Profiles, 1993".

. 243 contact color duraflex prints were provided to Chris Fridrich (USGS -
Denver) on February 5.

L Two color slides of the following maps were provided to Matt Walo
(EG&G/EM ESD) on February S:
YMP-93-040.0 Tortoise Location
YMP-93-013.1 YMP Figure 13

o Two blackline copies of the 1:6,000 scale 10 foot elevation contours map
sheet #15 were provided to Ed Cikanek (M&O/MK) on February 9.

o One color vugraph of the following map was provided to Mark Tynan
(DOE/YMPO) on February 10:
YMP-93-022.1 "YMP, Proposed Locations of Seismic Reflection
Profiles, 1993".



One complete set of bluelines for the 1:6,000 scale orthophotos (1-30) and
elevation contours (1-30) and 1:12,000 scale orthophotos (1-36) and
elevation contours (1-36) were provided to David Von Seggern (UNR -
Seismological Laboratory) on February 10.

Two color vugraphs of the following map were provided to Mark Tynan
(DOE/YMPO) on February 10:
YMP-93-022.1 "Proposed Locations of Seismic Reflection Profiles,
1993".

One color vugraph of the following map was provided to Dierdre Boak
(SAIC) on February 11:
YMP-93-047.0 "Existing Boreholes and UZ-16"

One color vugraph of the following map was provided to Deirdre Boak
(SAIC) on February 12:
YMP-93-047.1 "Existing Boreholes and UZ-16"

A tabular listing of the seismic shotholes with the following attributes was
provided to Jim Agnew (M&O/WCFS) on February 16:
Record #, shothole identifier, Nevada State Plane coordinate and
elevation.

One 8mm digital tape was generated for Frank Ennis (RSN) of the
following data in .DXF file ASCII format on February 17:

Flood prone areas

Twenty foot digital elevation contours

One copy each of the Busted Butte and Crater Flat USGS 7.5" Quadrangle
maps was provided to John Savino (SAIC) on February 23.

One complete set of blacklines for the 1:6,000 scale orthophotos (1-30) and
elevation contours (1-30) and 1:12,000 scale orthophotos (1-36) and
elevation contours (1-36) were provided to Chris Menges (USGS) on
February 23.

A listing of Nevada State Plane Coordinates and elevations for the
following boreholes was provided to Scott Sinnock (M&O/TRW) in
February 23:

USW GU-3, USW UZ-N53, USW UZ-N54 and USW UZ-NSS.

One blackline copy each of the 1:12,000 scale orthophotos and elevation

contours for map sheets #1-12 were provided to Larry Anderson (Bureau
of Reclamation) on February 24.

10



° A tabular listing of lithostratigraphic picks for boreholes USW H1, USW
HS5, USW G1, and USW G4 was provided to Albin Brandstetter (M&Q)
on February 24. ' '

° One color copy of the YMP color infrared image map at 1:100,000 scale
was provided to Deirdre Boak (SAIC) on February 25.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1. Continued level-of-effort.
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PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomg_ lished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND
EVALUATION SYSTEM (GENISES)

SA OES36D REMOTE SENSING

REPORT PERIOD: February 1, 1993 - February 28, 1993

REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.E. Ezra

SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1. A letter to YMP Participants will be generated requesting input on any FY93
aerial photography acquisition requirements. FY94 and beyond remote sensing
data acquisition requirements will also be addressed.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD: None.
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PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomg‘ lished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND

EVALUATION SYSTEM (GENISES)

SA OES36E COMPUTER SUPPORT
REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.W. Logan

SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1.

2.

7.

8.

Continued progress was made on the hardware/software configuration plan.

The link between the INGRES Relational Database Management System and
Arc/Info was established. This will significantly improve the access to attributes
stored in INGRES while processing within Arc/Info.

EarthVision 1.0, a new major integrated software release from Dynamic Graphics,
Inc. was delivered. It will replace all previous Dynamic Graphics software by the
end of CY93.

Explorer software was delivered on February 26.

Input to the FY94 IRM Short Range Plan was initiated. Elaine Ezra met with
Terri Marrotta and Les Heilman (EG&G/EM ISD) to discuss the SRP guidance.

Two 1.3GB SCSI disks were received and installed.
Three X-terminals were ordered.

One copy of PC ArcView was ordered.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.
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ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1 Dynamic Graphics, Inc. updates to Directed Well Display 3.0 and Display File
Output 2.0 software modules will be installed on the SGI 3-D modeling
workstation at the YMPSO.

2. EarthVision 1.0 and Explorer will be installed on the SGI 3-D modelling
workstation at the YMPSO facility.

3. Two additional ArcView licenses will be installed on the YMPSO GENISES
system.

4. SUN Microsystems will visit the YMPSO and RSL/Nellis computer facilities on
March 1 to review the systems and identify any recommendations for system
performance improvements.

5. A meeting with a Solbourne vendor will be held on March 3 at the YMPSO
facility to discuss multiprocessing compute fileservers.

6. Memory upgrades for the SUN workstations will be purchased.

14



PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP
Work Accomplished

WBS 1.2.5 REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND
EVALUATION SYSTEM (GENISES)

SA OES536F CAPITAL EQUIPMENT
REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.W. Logan
SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD: None.
1. Research on FY93 capital equipment items have been initiated.

2. As per Wayne Kozai, EG&G/EM FY93 capital equipment funds should be
available in the April FIN plan.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

1. Research on FY93 capital equipment items will continue.
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PROGRESS REPORT FOR EG&G/EM RSL SUPPORT TO YMP

WES 1.2.5

Work Accomplished

REGULATORY

WBS 1.2.5.3.6 GEOGRAPHIC NODAL INFORMATION STUDY AND

EVALUATION SYSTEM (GENISES)

SA OES36G PROJECT MANAGEMENT
REPORT PERIOD: February 1, 1993 - February 28, 1993
REPORT DATE: March 10, 1993

RESPONSIBLE INDIVIDUAL: C.E. Ezra

SUMMARY OF WORK ACCOMPLISHED DURING REPORT PERIOD:

1. Reporting/Tracking

EG&G/EM RSL January Progress report was compiled and submitted.
January PACS input was compiled and submitted

EG&G/EM RSL resource requirements through FY2001 were prepared,
as per a request from Eric Lundgaard.

2. Meetings/Conferences/Training:

Technical Data Managers staff meetings were held with Ardyth Simmons
(YMPO), Steve Bodnar and Bob Lewis (M&O) and Elaine Ezra and Jim
Beckett on February 5, February 12, February 16, February 17, February
19, February 22, February 23, February 25 and February 26.

David Brickey attended the 9th Annual ERIM Thematic Conference on
Geologic Remote Sensing during the week of February 8 - 11.

Steve Kowalkowski attended a meeting of the Clark County GIS Data
Committee on February 18.

16



Staff Actions:

Interviews for two Scientist II GIS analyst positions were initiated and
scheduled for March.

External postings were listed in early February for an INGRES relational
database management specialist and a computer support technician.
Outside applications are being processed and interviews will be established
in the early March timeframe.

Job requisitions for two Scientist I GIS analyst positions were initiated.

Records Management:

The records management quality assurance procedure has been drafted and
is under internal review.

Quality Assurance:

Debbie Mogar was assigned full-time to the EG&G/EM YMP QA
Program. Eddie Godfrey was assigned half-time support.

A schedule for rewriting, publication and implementation of the -
EG&G/EM YMP QA Program documents was developed and provided to
YMPQA (Pearson to Spence, dated 2/16/93). The schedule identifies the
development of the QARD Requirements matrix by 3/31/93; completion
of corrective actions by 4/30/93; completion of implementing rewrite by
6/30/93; publication and distribution of implementing procedures by
7/31/93/ and completion of indoctrination and training on the new
procedures by 8/31/93.

The completion date of 4/30/93 for the CARs was approved (Spence to
Zavattaro, dated 2/22/93). The remainder of the proposed schedule has
not yet been approved.

Efforts to resolve the remaining Conditions Adverse to Quality will
continue.

MAJOR PROBLEMS AND CORRECTIVE ACTION UNDERTAKEN: None.

ANTICIPATED SIGNIFICANT EVENTS PLANNED DURING NEXT REPORT
PERIOD:

Interviews for the Scientist 1I, INGRES Technologist II and computer services

17



2.

Technologist II positions will be conducted for qualified external applicants.

The QARD Requirements matrix will be completed.

18



Expenditures from January 25 to February 28, 1993
(Dollars in thousands)

February Total Costs
Task Budget Cost To Date Remaining
WBS 1.2.3 $ 55.0 $ 55 $ 55 $ 495
Site Investigations
WBS 1.2.5 $2,320.0 $ 1731 $ 676.0 $1,644.0
Regulatory
WBS 1.2.15 $ 176.0 $ 115 $ 445 $ 1315
Support Services
TOTALS $2,551.0 $ 1901 $ 726.0 $1,825.0
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STATUS OF DELIVERABLES FOR EG&G/EM RSL SUPPORT TO YMP
__ February 1, 1993 through February 29, 1993

Description

YMP-93-021.0 Existing
& Proposed Boreholes
within 2 KM of UZ-16

YMP-92-293.0 Proposed
Seismic Reflection Line
Locations & Proposed Deep
Seismic Shothole Locations
NE Area

YMP-92-294.0 Proposed
Seismic Reflection Line
Locations & Proposed Deep
Seismic Shothole Locations
SE Area

YMP-92-295.0 Proposed
Seismic Reflection Line
Locations & Proposed Deep
Seismic Shothole Locations
SW Area

YMP-92-296.0 Proposed
Seismic Reflection Line
Locations & Proposed Deep
Seismic Shothole Locations
NW Area

YMP-93-014.0 Existing
& Proposed Trenches

YMP-93-017.0 Existing
& Proposed Test Pits

GIS MAP SUPPORT

Requested by/

Organization Date Sent
Bruch/M&O 2/1/93

Goodwin/EG&G/EM 2/1/93

Goodwin/EG&G/EM 2/1/93

Goodwin/EG&G/EM 2/1/93

Goodwin/EG&G/EM 2/1/93

Brodsky/YMPO 2/2/93

Brodsky/ YMPO 2/2/93
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YMP-92-093.3 Existing
Drillholes

YMP-92-094.4 Proposed
Driltholes

YMP-92-093.3 Existing
Drillholes

YMP-92-094.4 Proposed
Drillholes

YMP-93-038.0 Environ-
mental Sampling Locations

YMP-93-015.0 Potentially
Useable Areas with Existing
Boreholes

YMP-93-016.0 Potentially
Useable Areas with Proposed
Boreholes

YMP-93-019.1 YM Near
Field Showing Faults

YMP-93-020.1 YM Far
Field, A

YMP-93-020.2 YM Far
Field, B

YMP-92-093.3 Existing
Drillholes

YMP-92-097.0 EEI Tour
Map

YMP-92-040.0 Tortoise
Location

YMP-93-098.0 EEI Tour
Map

Gauthier/M&O

Gauthier/M&O

Brickey/ YMPSO

Brickey/YMPSO

Sowell/EG&G/EM

Brodsky/YMPO

Brodsky/YMPO

Bjerstedt/SAIC

Bjerstedt/SAIC

Bjerstedt/SAIC

Edwards/USGS

Inglett/SAIC

Walo/EG&G/EM

Inglett/SAIC
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