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ABSTRACT

The underground laboratory constructed on the site
of the belgian nuclear research establishment at mol
in the framework of the hades-project (high activity
disposal experimental site) permitted to carry out
specific in situ investigations in the field of
corrosion behaviour of various candidate materials,
geotechnics, hydrology, physico-chemistry, heat
transfer and radionuclide migration.The results of
these investigations are very encouraging and the
decision has been taken to extend the underground
facilty towards a pilot size unit.

INTRODUCTION

The underground Laboratory constructed on the site
of the belgian nuclear research establishment (S.C.K/
C.E.N.) at Mol, Belgium has been the starting point of
an extensive in situ research programme in deep clay.
Specific in situ investigations in the field of
corrosion behaviour of various structural materials
and waste forms are being carried out in representa-
tive conditions. important contributions have been

brought to the hydrology in the clay body and the
adjacent layers, to the geotechnical aspects of
building galleries in clay and to the radionuclide
migration.

The result of all these investigations are very
encouraging and the decision was taken to extend the
underground laboratory towards a pilot size demonstra-

tion facility. The H(igh) A(ctivity) D(isposal)
E(xperimental) S(ite) project is performed in the
framework of the european atomic energy community's
costsharing research programme on radioactive waste
management and disposal.

For reasons of technical convenience the project
has been split up in two phases
- in first phase from (1986-1992) the upscaling of
construction capability in non frozen clay coupled to
pilot size experiments on heat transfer, radiolysis
and gamma source handling;
- in a second phase starting in 1988 and extending to
1994 the construction of a second shaft with connec-
tion tunnels to the existing laboratory. This phase
will be started after approval by the National Waste
Management authority (NIRAS-ONDRAF).

The full scale underground demonstration gallery
will allow to perform mock-up tests on real scale
first and retrievable disposal of different waste
forms at a later stage.

THE UNDERGROUND LABORATORY

The underground laboratory situated on the nuclear
site of Mol is located in the vicinity of the other
nuclear installations. Its construction started in

1978 and was finished in 1984. It was commissioned for
in situ experiments with radioactive substances. A

schematic view of the present underground construction
is shown on figure 1. The shaft has a depth of 225 m
equipped with a lift; at the bottom an horizontal
gallery of 35 m length with 3.5 m 0 has been construc-
ted. The gallery (Fig. 2) is lined with galvanized
cast iron vaults in which numerous ports have been
installed. At the end of the gallery a 25 m deep shaft
(1.5 m 0) has been dug into non frozen clay and lined
with concrete blocks. Finally a 7 m horizontal drift
at 250 m depth ends up in a open clay wall.

FIGURE 1: SCHEMATICAL VIEW OF THE AS BUILT UNDERGROUND
LABORATORY

At the beginning of the operational phase important
water leaks occurred in the concrete walls of the
shaft but by an appropriate polyurethane injection
treatment the amount of inleaking water has been
reduced to 3 1/h.

FIGURE 2: VIEW OF THE UNDERGROUND LABORATORY BEFORE
MOUNTING OF EQUIPMENT

The most important geotechnical conclusion resul-
ting from the construction phase was the possibility
to dig galleries in non frozen clay at 250 m depth.
Moreover it was shown that after an initial expansion
the clay body remains unaltered for a very long period
of time. Figure 3 shows the wall movements as a
function of time at different distances from the small
drift. It may be anticipated that construction of
large diameter galleries (4 to 6 0) without freezing
is technically feasible.
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FIGURE 10: EXPERIMENTAL DEVICE TO MEASURE RADIONUCLIDE
MIGRATION UNDER IN SITU CONDITIONS AROUND
THE UNDERGROUND LABORATORY

PILOT AND DEMONSTRATION FACILITY

The first phase of the HADES pilot and demonstration
project consists of the digging in unfrozen clay of a
25 to 30 m long gallery connected with the presently
existing shaft. The new gallery will be opposite to
the underground laboratory and be used for radiolysis
experiments, large scale heater tests and emplacement
operations of radioactive sources into the formation.

The design has been started about the middle of
1985. The following factors had to be taken into
account when defining the constructional requirements
of the test drift.

- the new drift will be lined with concrete and
connected to the existing underground laboratory
- the investments for the construction of phase I are
limited but sufficient to perform a mine-by experiment

- the drift must be equipped for performing tests with
significant radioactive sources.

Fig. 11 shows the concept of the test drift and its
situation with regard to the present underground
laboratory. The works around the crossing chamber
should not compromise the geotechnical stability and
interfere as little as possible with the exploitation
and accessibility of the underground laboratory.

The present status of the design can be summarized
in the following characteristics :

1. The drift will have a length of 25 m, a useful
internal diameter of 3.5 m and a concrete lining of
0.60 m thickness. This lining thickness implies an
excavation diameter of 4.7 m.

The concrete quality of the lining blocks will have
to exceed normal standards because of the high working
stresses, low water/cement ratio and very high den-
sity. Each block has a trapezoidal shape separated
from its neighbour by linex panels.
3. Three types of holes are presently foreseen (0.2.
0.4 and 0.26 m 0). The small holes will be precasted
in the concrete blocks.

The excavation and construction of the phase I
facility will take place in 1987.

5. Migration test (representative HLW glass
composition).

The second phase will follow with a certain delay the
experimental programme scheduled for the period
1967-1992. Fig. 12 shows an artist view of the full
scale HADES facility. It is composed of a 200 m
gallery connected to a second shaft.

The following activities are planned
- construction of a new access shaft with a
diameter of 4.5 m ;

- excavation of a 200 m gallery connecting
the phase I drift to the new shaft. The
excavation is scheduled to take place by
mechanized tunneling using a tunneling
machine ;

- construction of other underground
structures eg. a connecting chamber and
disposal holes ;

- placement of the mechanical and handling
equipment ;

- emplacement of monitoring and
instrumentation system.
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FIGURE 11: CONCEPT OF THE DEMONSTRATION TEST DRIFT AS
IT WILL BE CONSTRUCTED IN THE VICINITY OF
THE UNDERGROUND LABORATORY
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FIGURE 12: SCHEMATIC VIEW OF THE HADES FACILITY AS IT
IS PLANNED TO BE CONSTRUCTED AND OPERATED
IN THE NEXT 10 YEARS

A series of experimental test programmes are
scheduled
- Tests on handling, emplacement, backfilling and
retrieval of dummy containers. Comparative evaluation
of emplacement concepts in separate disposal holes or
in full gallery section.
- Radioactive tests with actual waste forms handling
and emplacement of real waste containers : backfilling
in disposal holes and in parts of the gallery
radioactive monitoring of the overall structure and
the surrounding clay formation.

A serie of tests are planned in the drift.
Mine-by-test (geotechnical follow up).
Heater test
Radiation test 1000 C source).
Emplacement - retrieval test (dummy HLW
container).
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A NATURAL ANALOGUE FOR NEAR-FIELD BEHAVIOUR IN A HIGH LEVEL RADIOACTIVE
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Institute of Geophysics and Planetary Physics
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Summary

In the Salton Sea Geothermal Field (SSGF), in the sediments of the
delta of the Colorado River, we are developing a three-dimensional
picture of active water/rock reactions at temperatures of < 300C and
salinities of 7 to 25 weight percent to produce quantitative data on
mineral stabilities and mobilities of naturally-occurring radio-
nuclides. The aim is to produce data to validate geochemical com-
puter codes being developed to assess the performance of a Commercial
High-Level Waste (CHLW) repository in salt. Among the findings to
date are: (1) greenschist facies metamorphism is occurring; (2)
brine compositions are fairly similar to those expected in candidate
salt repository sites; (3) U and Th concentrations in the rocks are
typical for sedimentary rocks; (4) the brines are enriched in Na, Mn,
Zn, Sr, Ra, Po and strongly depleted in U and Th relative to the
rocks; (5) significant radioactive disequilibria exist in brines and
solid phrases of the SSGF. The disequilibria in the actinide series
allow estimation of the rates of brine-rock interaction and
understanding of hydrologic processes and radionuclide behaviour.
Work is continuing emphasizing the reactions of authigenic clay
minerals, epidotes, feldspars, chlorites and sulphates. So far,
adapting geochemical codes to the necessary combination of high sali-
nity and high temperature has lagged behind the natural analogue
study of the SSGF so that validation is still in progress. In the
future our data can be also used in validating performance assessment
codes which couple geochemistry and transport processes, and in
design of waste packages and back fill compositions.

1.0 Introduction

For some thirty years, when discussions first began in the U.S.A. on
the concept of mined geological repositories for CHLW, salt has been one
of the leading candidates for a host rock (1). However prediction of the
performance of a repository in salt, or in any other rock type, requires



ability to model the long-term performance of the specific site and the
engineered barrier system. Such performance assessment can only be par-
tially satisfied by laboratory measurements and field tests, which must
then be extrapolated to the larger scales, longer times, and higher
degrees of complexity likely in a high-level nuclear waste repository.
Acceptance of the predictions of the hydrological, transport and geochemi-
cal behaviour made by such mathematical modeling requires validating the
necessary computational codes against quantitative results derived from
real data and known processes, which have operated over long time spans
under conditions similar to those anticipated in a salt repository, i.e.
to study natural analogues. The methodology for model verification and
validation for near-field performance assessment for a salt waste reposi-
tory is described elsewhere (2).

The geological record provides numerous examples of long-lived
natural laboratories where processes relevant to possible behaviour in
CHLW repositories have occurred, some of which are the subject of presen-
tations at this conference (3). However most natural analogues studied
involve processes which are long since ended, so that it is necessary to
make numerous assumptions in modeling the conditions responsible for their
occurrence. On the other hand, active geothermal systems offer substan-
tial advantages over "fossil" hydrothermal systems as natural analogues,
in that we can study, not only the effects of water/rock interactions at
elevated temperatures, but the processes themselves. In an active
geothermal system, being drilled to produce steam for electric power, we
can make direct observations of the temperature, depth and fluid pressure
at which hydrothermal alteration occurs, and sample the fluid and rock
chemistry directly. Similarly, we can make direct observations of the
parameters Such as porosity and permeability which control mass and energy
transfer. Furthermore, we are much better able to estimate the age and
duration of heating and water/rock reactions (4). Such direct field
observations and measurements of natural hydrothermal processes can result
in critical input to the development and validation of computer models.
However it is clear that data used to develop a computer model must be
kept distinct from data used to validate it. In 1982 my colleagues and I
began the search for a suitable geothermal field in which to acquire data
for geochemical model validation of a salt repository as part of a
programme funded by the Office of Nuclear Waste Isolation.

2.0 Choice of the SSGF

Unfortunately we know of no instances of salt domes or salt beds with
temperatures at economically drillable depth comparable to peak tem-
peratures estimated to be likely in a high-level waste repository (5).
Development of high temperature hydrothermal systems is inimical to the
survival of salt. However, the Salton Sea Geothermal Field (SSGF), on the
delta of the Colorado River, in the Imperial Valley of Southern
California, offers an attractive target for study for a number of reasons.
It is the largest and hottest known hot brine hydrothermal system in North
America. The SSGF is only one of a number of geothermal fields currently
undergoing commercial development as sources of electric power in the
Salton Trough of Southern California and Northern Mexico (Figure 1). The
Salton Trough is a structural depression at the head of the Gulf of
California, which has been partially filled with the Late Miocene to
recent detritus of the Colorado River (6). The depression is an active



Figure 1.
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rift zone at the transition between the divergent tectonics of the East
Pacific Rise, to the south, and the transform fault tectonics of the San
Andreas Fault system to the north. The tectonics of the Trough is domi-
nated by "leaky" transform faults, producing tensional zones in which
intrusion of basaltic and rhyolitic magmas occurs periodically. These
intrusions are the heat sources of the high temperature geothermal

systems. The progressive growth of the delta of the Colorado River has
effectively isolated the Salton Trough from the Gulf of California to the
south. 'Water entering this closed basin can only escape by evaporation.
The depression has consequently undergone cycles of flooding and dessica-
tion as the Colorado River changed its course, alternately flowing south
to the Gulf or north into the closed basin (7, 8).

Although bedded salt or salt domes have not yet been penetrated by
drilling, the SSGF was chosen as a natural analogue of a salt reposi:ory
for the following reasons: (a) It is a well-known hydrothermal system
under commercial development with wells, subsurface data and samples
available for study. (b) Temperatures within it exceed 300 C and thus
span the range expected in a salt repository. (c) It is the most saline
system in the Salton Trough with groundwater salinities (70,000 to 250,000
mg/kg TDS) spanning the range of brine compositions expected in and around
a salt repository. (d) The sedimentary section is similar to that
surrounding potential salt host rock horizons. (e) The geothermal system
has been active for more than 25,000 years, a time scale of interest for a
CHLW repository (9).
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Figure 2. Location of deep geothermal wells and the Salton Sea Scientific
Drilling Project research cell in the SSGF: filled circles
wells studied for this report; open circles = other wells;

asterisk = SSSDP well.

During this analogue study we have acquired samples and data from
about two-thirds of the almost 50 geothermal boreholes, ranging from 1.5
to 3.3 km deep, which were drilled in the SSGF. Some of these wells
currently supply steam to two operating electrical power plants and more
plants are planned for construction in the next two years. Between
October 1985 and April 1986 a research borehole, the Salton Sea Scientific
Drilling Project, was drilled on the east side of the field to a depth of
3.2 Km where a temperature of 355°C was measured. This well released to
the public domain a wealth of data and samples from the SSGF including
brine samples from two different depths, and 225 m of rock cores
demonstrating a transition from unconsolidated lake and deltaic sediments
into hornfels with greenschist facies mineralogy (10).

3.0 Geology and Geochemistry of the SSGF

The strata containing the geothermal brines consist of deltaic
mudstones with interbedded quartzo-feldspathic siltstones and sandstones
with clay or carbonate cements. Detrital phyllosilicates are chiefly
smectite, illite, and kaolinite, with lesser amounts of biotite, chlorite
and muscovite (11). In response to the temperatures exceeding 300C at
depths of 3 km, or less, over an area considerably more than 100 km2

(Figure 2) active greenschist facies metamorphism is occurring (12). The



gross stratigraphy in the drilled part of the field consists of an upper
clay-silt-evaporite lacustrine sequence, up to 400 m thick in the centre
of the field, and a lower interbedded mudstone-sandstone deltaic sequence
(9).

The SSGF brines are concentrated Na, Ca, K chloride solutions con-
taining low amounts of S04-2, H2S and HC03-. They range between 7 and 28%
by weight of total dissolved solids, depending on depth and location, with
concentrations highly stratified with depth. Typical values of dissolved
components in the more saline boreholes near the centre of the field (in
mg/kg) are:

Cl 83,000 - 155,000 Na 40,000 - 59,000
Ca 13,000 - 59,000 K 7,000 - 15,000
Fe 200 - 1,200 Mn 500 - 1,100
Zn 300 - 800 Li 90 - 290

SiO2 180 - 400 Pb 40 - 100
Cu 0.5 - 8 Ag 0.8 - 1.4 (9)

The very high concentrations of dissolved components are now believed
to be derived from dissolution of non-marine Plio-Pleistocene evaporates
associated with lacustrine sediments containing bedded anhydrites (after
gypsum). Fluid inclusions in these anhydrites contain halite crystals
(13). Active base-metal ore deposition is going on in this system (14).

Figure 3 compares the brine chemistry from the IID No. 2 well, which
lies near the centre of the field and attained a temperature of about
315C at approximately the 1,700 m sample depth, with brine chemistry from
Fee No. 5 well from near the eastern margin of the field where a tempera-
ture of 29 0 C was reached at abou: 3,000 m (4). In spite of the marked
difference in temperature gradients, the brine analyses are essentially
identical. For comparison, the compositions of fluid inclusions in salts
and a range compositions of fluids which might intrude a nuclear waste
repository in salt in the Permian Basin of Texas are shown (15). The SSGF
brines are rather similar to the brines likely to be encountered in CHLW
repositories in salt in the USA especially for the elements, Cl, Na, Ca,
and K. However, the SSF brines differ from them in having a lower Mg
content as they are not derived from marine evaporites and because above
225C they precipitate Mg-rich chlorite. Furthermore, the SSGF brines are
enriched in Fe, Mn, Zn, Sr, B, Ba, Li, Si, and Pb relative to the brines
from the proposed CHLW repository site in Texas, because these elements
are leached from the sediments at elevated temperatures. Eh and pH con-
ditions for the SSGF brines are difficult to determine directly due to
differences in sampling conditions and reservoir conditions. However,
measured Eh values ranging from 0.17-0.25 volts and pH estimates of 4-6
are consistent with the observed mineral assemblages (16).

4.0 Analog Studies of the SSGF

We are using a combination of mineralogical and geochemical methods
to develop a three-dimensional picture of temperature, salinity, litho-
logy, mineralogy, and the chemistry of interactions between reservoir
rocks and the hot brines. The techniques employed include optical
microscopy and quantitative x-ray diffraction for mineralogical modal ana-
lysis, x-ray fluorescence and induced neutron activation for rock analy-
sis, electron microbeam analysis for mineral analysis, fission track
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Figure 3. Analyses of brines from a central well (IID No. 2) and a margi-
nal well (Fee No. 5) in the SSGF. For comparison, an analysis
of brines it inclusions in Permian salts from a possible salt
repository site in Texas, and the range of values which has
been suggested for brines which could intrude these salt depo-
sits is included [Permian salt brine data are from (15)].

radiography for 2 35 U analyses, mass spectrometry for hydrogen, oxygen,
carbon and sulphur isotopic ratios, fluid inclusion analyses using
heating and freezing microscope stages, analysis of U and Th decay chains
using a and y spectrometry and counting, and fluid analysis by atomic
absorption and inductively coupled plasma techniques.

4.1 Mineral Reactions

With increasing temperature and depth four progressive zones of
hydrothermal alteration may be distinguished (11, 17). These are (1) at
190°C a dolomite/ankerite zone with mixed layer smectite/illites; (2)
190-325C, a calcite/chlorite zone with illite/phengite; (3) 325-360C a
biotite zone with actinolite, albite and epidote; and (4) above 360°C a
carnet zone with biotite and actinolite. These mineralogical changes are
accompanied by progressive recrystallizations leading to porosity reduc-
tions and formation of hornfelsic textures.



4.2 Geochemical Computer Code Validation

An important aspect of this study is validation of computer codes for
geochemical interactions in aqueous systems which are being developed for
application to the Civilian Radioactive Waste Management Program of the
U.S. Department of Energy. In this study the codes being tested consist
of the EQ3/6 software package, a thermodynamic equilibrium code with kine-
tic capability (18, 19). It models water-mineral interactions as a func-
tion of temperature and pressure. The EQ3NR speciation-solubility code
calculates aqueous speciation and mineral saturation indices from water
analyses. EQ6 is a reaction path code which can be used to simulate
mineral/water interactions at temperatures up to 300'C and over long
times. There is an option to use Pitzer's equations to calculate activity
coefficients in aqueous solutions and EQ6 has been upgraded to model open
flow-through systems.

We have analyzed brines and assemblages of authigenic minerals
apparently in equilibrium with them for about 12 wells in the field.
Figures 4A and 4B show some typical results of using EQ3 to calculate the
activity ratios of brines, and then plotting the data for a wide range of
compositions on activity diagrams, calculated by the methods of reference
(20). The two wells from Cerro Prieto (see Figure 1) produce fluids with
approximately, 20,000 mg/kg of total dissolved solids, the intermediate
brines from the SSGF contain 70,000-100,000 mg/km of total dissolved
solids, whereas the hypersaline brines contain 23 to 25 weight per cent of
dissolved solids. At quartz saturation, at 300C and 86 bars of fluid
pressure, these brines, ranging over an order of magnitude in con-
centration, plot as a coherent group. This is consistent with the simi-
larity in hydrothermal minerals observed at Cerro Prieto and in the Salton
Sea Geothermal Field over a wide range of salinity.

Although for these components the code predicts mineral assemblages
similar to those which are observed to occur, this is in general not true
for other dissolved species. Thus so far, further development of the code
to work at high temperatures and high salinity simultaneously is proving
difficult, consequently validation of the computer codes is an on-going
activity.

4.3 Fission Track Radiography

Among the studies of the migration and retardation of elements of
interest in CHLW, perhaps the easiest to analyze is U because its distri-
bution can be deduced from fission tracks induced by spontaneous decay of
235U in its host minerals. We used a combination of INAA to determine
total concentration of U and fission tracks to determine its location in
the rock. We then compared U concentrations in subsurface mudstones
and sandstones, over a range of temperature of 325C with those seen in
stratigraphically equivalent, but unaltered, rocks at outcrop in the San
Felipe Hills (Fig. 1).

A relatively uniform concentration of U is observed throughout the
field, independent of depth, temperature, or salinity (Fig. 5), par-
ticularly in mudstones and siltstones. Sandstones are slightly more
variable showing their highest U concentration in detrital zircon, epidote
or sphene. The U distribution in the San Felipe Hills is similar. In
both the Salton Sea Geothermal Field and the San Felipe Hills the sedi-
ments contain between 0.2 to. 7 g/kg of U.
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Figure 5. A "fence" diagram showing concentrations of Uranium in shales
and sandstones from the SSGF. Well locations are as shown in
Figure 2. Brines in Britz No. 3 well come from two separate
horizons. Salinity data are from (4).

Table 1 shows that these rocks and a sample of a Holocene lake bed
have very similar U and Th concentrations. These similarities suggest
that the distribution of these elements is due to detrital processes.
rather than diagenetic or hydrothermal reactions. A minor exception to
this suggested immobility of these elements is seen in the deepest and
hottest part of the SSGF where certain samples are slightly enriched in U.
Fission track analysis shows that the enriched amount of U is concentrated
in locally developed authigenic epidote. This retention of U in epidote
above 30 0C suggests that U can be Mobilized on a microscopic scale, but
it is retarded if epidote is forming.

4.4 U-Th Decay Chains

Determination of Rz, the rock/brine concentration ratios, {where Rg
(dpt/g) rock /dpm/g) brine] for the naturally-occurring U and Th series
radionuclides in the SSGF vary from 1 for isotopes of Ka, Pb, and Rm, to
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L
Shared cost action programme
Project COSA

The first phase of the Community project COSA (Intercomparison
exercise for rock-mechanics computer codes for salt) was recent-
ly completed. The project put together the efforts of twelve rock
mechanic calculation teams in the Member States. under the
technical co-ordination of the engineering firm ATKINS R&D (UK).
The initial step of the exercise covered the verification of com-
puter codes on a simple. theoretical problem with semi-analytical
solution: concordance was found between the various solutions.
The second step was an attempt to validate the computer pro-
grammes against the results of a well-documented. medium-scare
laboratory test. representative of a disposal situation. A 300 mm
edge salt cube with a 66 mm diameter central hole. was sub-
jected to the pressure of a hydraulic press and to the heat flux
of a heater inserted in the hole. Temperature at the borehole
wall increased up to 260C and the creep radial convergence
was about 3 mm. Predictions by the codes tallied very well with

Periodic information leaflet on the activities of the European Community in the field
of radioactive waste management
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Agenda for the Joint U.S. DOE and FRG

Workshop on Geotechnical Instrumentation

May 4-8, 1987

Asse Mine, Near Braunschweig, FRG

Monday, May 4, 1987

7.30 Pick up at Fruhlingshotel

8.30 General Protocol and Introductions (Purpose and

Objectives, etc.)

9.00 Current Status of Salt Repository Testing Program for

Characterization of the ESF (Kalia)

9.45 Instrumentation and Testing at WIPP (Munson)

10.45 Break

11.00 Instrumentation for the Measurement of Deformations and

perceived Difficulties (Green)

11.45 Instrumentation for absolute Stress Measurements and

Temperatures and perceived Difficulties (Shuri)

12.30 Lunch

1.15 The Operation of the Tiltmeter Array in an Iron Ore Mine

in Order to Detect aperiodic and episodic Rock Movements

(Flach)

2.00 A Microseismic Monitoring Array in Combination with

Flooding a Salt Mine (Heick)

2.15 Short Coffee Break

2.25 In situ low Pressure Permeability Measurement Techniques

(Wieczorek)

3.10 Technical Instrumentation for the in situ Measurement on

Gas Liberation and Generation in the HAW-Test Field at

Asse (Jockwer)

3.50 General Discussion

4.30 Depart for Gorleben

7.00 Arrival at Hotel Wendland - Gartow



Tuesday, May 5, 1987

8.30 Welcome address (Grubler)

8.45 Disposal of Radioactive Waste in the Federal Republic of

Germany (Schneider)

9.30 Current Status of Shaft Sinking (Grubler)

10.15 Coffee Break

10.30 SRP Plans to monitor and test ESF Shafts

11.30 General Discussion

12.00 Lunch

1.00 Visit the Gorleben Site

4.30 Depart for Braunschweig

Wednesday, May 6, 1987

7.45 Pick up at Fruhlingshotel

8.33 Stress measuring instrumentation at Asse (Feddersen)

9.15 Evaluation of Stress Measurements in the Asse Salt Mine

(Heusermann)

9.45 Observation of the Spreading of a Fracture during and

after Hydraulic Fracturing Tests (Fischle)

10.30 Coffee Break

10.45 In Situ Deformation Experiments on a Rock Salt Pillar in

the Asse Mine (Hunsche)

11.30 Instrumentation and Results of Deformation Measurements in

the HAW-Field at the Asse Mine (Staupendahl)

12.15 Lunch

1.00 Geotechnical Monitoring in the MAW-field at Asse

(Wieczorek)

1.45 Multi Heater Experiment in the Asse Mine (Jakob)

2.30 Coffee Break

2.45 General Discussion

3.45 Concluding Discussion and Remarks including Release of the

Workshop Report and Future Thoughts and Plans for a

Follow-up Workshop

5.00 Depart for Wolfenbuttel - Sightseeing Old WolfenbUttel



Thursday, May 7, 1987

7.00 Pick up at Fruhlingshotel

8.00 -11.00 Asse Mine Tour

11.00 Lunch

12.00 Depart for Hannover

1.30 - 3.30 Meet at BGR and visit BGR-Labs

3.30 Transfer to Main Train Station

4.20 Depart for Karlsruhe by Train

8.59 Arrival in Karlsruhe

9.00 Pick up by Mr. F. Glotzl and Transfer to Hotel Erbprinz in

Ettlingen

Friday, 8, 1987

8.30 Visit the facilities of "Glotzl-BaumeBtechnik", at

Rheinstetten

End of Visit in the early Afternoon and Return as

individually planned (e.g., Frankfurt Airport)
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IAEA-SM-294

INTERNATIONAL ATOMIC ENERGY AGENCY
OECD NUCLEAR ENERGY AGENCY

International Symposium on the Back-End of the Nuclear
Fuel Cycle - Strategies and Options

11 - 15 May 1987

Vienna, Austria

PROVISIONAL PROGRAMME

MONDAY. 11 May 1987

08.00-09.30

09.30-10.00

10.00-12.30 Session I

Registration

Opening of the Symposium

National Approaches to the Back-End
of the Nuclear Fuel Cycle

National Approaches to the Back-End
of the Nuclear Fuel Cycle (cont.)

14.00-17.00 Session II

TUESDAY, 12

09.00-12.00

14.00-15.00

15.00-17.00

May 1987

Session III (a)

Session III (b)

Session IV

Options and Strategies for the Back-End
of the Nuclear Fuel Cycle

Options and Strategies for the Back-End
of the Nuclear Fuel Cycle (cont.)

Transportation of Spent Fuel and
Radioactive Wastes

13.30-14.00 and 17.30 Poster Session I

WEDNESDAY, 13 May 1987

09.00-12.00 Session V

Transportation

Handling, Conditioning and Storage
of Spent Fuel and High-Level Wastes
(HLW)

Handling, Conditioning and Storage of
Spent Fuel and HLW

12.00 Poster Session II



- II -

THURSDAY, 14 May 1987

09.00-11.30 Session VI

11.30 Poster Session III

14.00-17.00 Session VII

Development Programmes for
Reprocessing Facilities

Development Programmes for
Reprocessing Facilities

Utilization of Materials Recovered
by Reprocessing

Utilization of Materials Recovered
by Reprocessing and Disposal of Spent
Fuel and HLW

17.00 Poster Session IV

FRIDAY. 15 May 1987

08.30-09.00 Poster Session IV

09.00-11.30 Session VIII

Utilization of Materials Recovered
by Reprocessing and Disposal of Spent
Fuel and HLW (cont.)

Disposal of Spent Fuel and HLW

11.30-12.00 Closing of the Symposium
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MONDAY, 11 May 1987

09.00-09.30 Registration

09.30-10.00 Opening of the Symposium

10.00-12.30 Session I - National Approaches to the Back-End
of the Nuclear Fuel Cycle

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

28

81

B. Lenail
J.C. Guais
G. Benistan
T. Blanchon

W.T. Hancox
J. Howieson
H.N. Isaac

France

Canada

Le programme francais
concernant la partie
terminate du cycle du
combustible nucleaire

Status of the Canadian
nuclear fuel waste
management program

69

4 8

W.L. Wilkinson
P.M. Billam

J.D. Saltzman

United Kingdom

United States
of America

Spent fuel management
strategy in the UK

The national programme
of the United States
related to the back-end
of the nuclear fuel cycle

15 D.X. Wang China Some aspects of the back-
end of the nuclear fuel
cycle in China
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MONDAY, 11 May 1987

14.00-17.00 Session II - National Approaches to the
Nuclear Fuel Cycle (cont.)

Back-End of the

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

V.H. Ryhanen
E.K. Peltonen
I.T.H. Mikkola

Finland Strategy for spent fuel
management in a small
nuclear power programme

38 M.H. Blosser Germany, Federal
Republic of

Back-end of the nuclear
fuel cycle in the Federal
Republic of Germany -
strategy and current
status

4 P.-E. Ahlstrom Sweden Once-through fuel cycle
today and with a view of
future trends
(invited)

3 V.I. Vlasov
et al.

Union of Soviet
Socialist Republics

Radioactive waste manage-
ment under closed fuel
cycle
(invited)

76 O. Lendvai
et al.

G. Rolandi
P. Venditti

Hungary

Italy

Long-term nuclear power
development in Hungary
with regard to nuclear
fuel cycle

The "back-end" of the
nuclear cycle: Italian
policy and programs
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TUESDAY, 12 May 1987

09.00-12.00 Session III (a) - Options and Strategies for the Back-End
of the Nuclear Fuel Cycle

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

11 P.L. Kunsch
Th. van Steenberghe
A. Decressin

Belgium/CEC A multicriteria study
on LWR fuel management in
the European Community

12 J. Niemi
P. Silvennoinen
T. Vieno

Finland Back-end options in the
face of uncertainty

59

91

K. P. Messer
H. Schmale
E. Merz

V.V. Shatalov
et al.

R.P. Bush
R.H. Flowers
R.C. Webster

P. Svec
T. Rajci
J. Kubant
Z. Valvoda

R.M. Korthof
H.F.G. Geijzers

Germany, Federal
Republic of

Union of Soviet
Socialist Republics

United Kingdom

Czechoslovakia

Netherlands

The alternatives of the
back-end of the nuclear
fuel cycle - A compre-
hensive analysis under the
long-term aspects of
economy, ecology and risk
with the potential for
improvements by multi-
national solutions

Development of safety
assessment criteria for
the back-end of the
nuclear fuel cycle

Selection of strategies
for the back-end of the
nuclear fuel cycle in the
UK

Approach to the
Czechoslovak research
to the specific fuel
management concept

The Netherlands approach
to radioactive waste
policy

16

65
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TUESDAY. 12 May 1987

14.00-15.00 Session III (b) - Options and Strategies for the Back-End
of the Nuclear Fuel Cycle (cont.)

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

5 P.M.S. Jones United Kingdom Economics of the Back-End
of the nuclear fuel cycle
(invited)

21 B. Lenail
C. Bernard
B. Savorin
J.M. Courouble
L. Chaudon

France Back-end of the
nuclear fuel cycle
- various techniques
developed in France

15.00 - 17.00 Session IV - Transportation of Spent Fuel and
Radioactive Wastes

29 G. Sert
B. Kirchner

France Design and operational
features of transport
packaging for high
activity reprocessing
wastes

89 N.S. Tichonov
et al.

Union of Soviet
Socialist Republics

Organization of spent
fuel safe transportation
in the USSR

35

50

R. Bach

L. Barrett

Germany, Federal
Republic of

United States
of America

Road transport of spent
LWR fuel in Germany

U.S. high-level radio-
active waste transport-
ation system development-
technical and
institutional aspects

62 Y. Esashi
K. Kobayashi
H.. Yamakawa
T. Ito
H. Abe

Japan Optimum design and safety
evaluation of high level
vitrified waste transport
cask

68 R.D. Cheshire
R. Gowing
I.J. Hunter
M. Old

United Kingdom Developments in HLW
transportation technology
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TUESDAY, 12 May 1987

13.30-14.00 and.17.30 - POSTER SESSION I
Transportation

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

31P

61P

82P

83P

R. Cagnon

N. Urabe
T. Nishimura

T.F. Kempe
R.M. Zimmermann
L. Grondin

K.E. Nash
J.F. Tanaka

France

Japan

Canada

Canada

Active demonstration of
the TN 24 storage and
transport cask.

Can ductile cast iron be
suitable material for
shipping cask?

Radiological assessment of
transportation for the
Canadian nuclear fuel
waste management program

irradiated fuel
cask impact analysis
and testing
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WEDNESDAY, 13 May 1987

09.00-12.00 Session V - Handling, Conditioning
Spent Fuel and HLW

and Storage of

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

D. McGoff

K. Einfeld
H. Lahr

United States
of America

Germany, Federal
Republic of

Technical and safety
aspects of handling,
conditioning and storage
of severely damaged
nuclear fuel - the TMI
experience
(invited)

The DWK pilot conditioning
and encapsulation plant

19 L. Baillif
C. Bonnet

France Advanced concepts for
spent fuel interim storage

2 K. Einfeld
M. Peehs

Germany, Federal
Republic of

Comparative analysis of
dry and wet spent fuel
technologies for choosing
of an optimal spent fuel
management scheme
(invited)

63

85

T. Saegusa
Y. Nakamura
K. Nemoto
K. Ishida
M. Hironaga
H. Ohnuma
Y. Yamaji
S. Fukuda

P.K.M. Rao
R.A. McEachran
P.J. Armstrong

Japan Technical and economic
assessment of storage
systems of spent fuel
from commercial LWR

Canada Management of irradiated
fuel at the Ontario Hydro
nuclear generating
stations

J.H. Carlson United States
of America

The role of monitored
retrievable storage
in the U.S. integrated
waste management system
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WEDNESDAY, 13 May 1987

12.00 POSTER SESSION II
Handling, Conditioning and Storage
of Spent Fuel and HLW

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

30P P. Blum
H. Leers
V. Roland

France A modular equipment for
underwater fuel rod
consolidation

51P

73P

90P

78P

R.E. Steins
T.L. Rasmussen

M.J. Larkin
W. Smith

C.E. Magrabi
R.G. Fitzsimons

V.N. Romanovskii
et al.

K. Scheffler
E. Tittmann

United States
of America

United Kingdom

Union of Soviet
Socialist Republics

Germany, Federal
Republic of

Development of proto-
typical dry rod consoli-
dation equipment for
United States waste
management

Development at Sellafield
in support of the
Windscale Vitrification
Plant for HL waste

Fixation of radioactive
waste in ceramic materials

Future lay-out of a
ceramic melter for HLLW
vitrification

20P

58P

42P

Y. Beroud

L.P. Cecille
R.A. Simon

P. Gerontopoulos
V. Lupparelli
A. Nobili

France

CEC

Italy

High sensitive analysis
system of alpha emitters
in radioactive waste

Economic evaluation of
various management
strategies for the
alkaline solvent wash
waste (ASWW)

The application of gel
supported precipitation
process (GSP) in the
nuclear field: conversion
of U/Pu solutions for
(U, Pu)02 pellets fabri-
cation and immobilization
of high level wastes in
SYNROC ceramics
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No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

26P J. Teulon
L. Chaudon
J.C. Fabre

France Installation de stockage
a sec pour combustibles
irradies ou dechets de
haute activite

47P

34P

G.H. Beeman
R.D. Izatt

M. Peehs
H. Ruhmann
G. Kaspar

United States
of America

Germany, Federal
Republic of

Technical basis for
licensing the dry storage
of spent nuclear fuel in
the US

Experimental investi-
gation on spent fuel
behaviour under strong
mechanical impact

13P V.J. Kangas Finland TVO-KPA-STORE. A
Finnish wet intermediate
storage for spent fuel

93P B.P. Shevelin
et al.

Union of Soviet
Socialist Republics

Design principles for the
the equipment in the
back-end of the nuclear
fuel cycle
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THURSDAY, 14 May 1987

09.00-11.30 Session VI - Development Programmes for
Reprocessing Facilities

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

70 R.J. Taylor
P.I. Hudson
C. Phillips

United Kingdom The development of oxide
fuel reprocessing at
Sellafield

27 M. Bourgeois
J. Arod
G. Baudin
H. Rouyer

France Les recherches et
developpement sur le re-
traitement et les dechets
au Commissariat a
l'Energie Atomique

87

60

74

K. Hartmann
J. Fleisch

N. Tsuji
T. Yamanouchi
K. Takahashi
H. Furukawa

J.C. Almagro
A. Menlich
G.A. Dupetit
D. Quilici

Germany, Federal
Republic of

Japan

Argentina

Influence of R and D
results on the engineer-
ing of Germany's
Wackersdorf reprocessing
plant.

Development and
improvement of reprocess-
ing technology at Tokai
reprocessing plant

Programa de
reprocesamento Argentino
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THURSDAY, 14 May 1987

11.30-12.30 POSTER SESSION III
Development Programmes for
Reprocessing Facilities

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

N.R. Geary United Kingdom Development of an environ-
mentally optimized repro-
cessing process

57P

88p

Gy. Csom
S. Feher

Gasteiger
Schulze
Gross
Hildenbrand

Hungary

Germany, Federal
Republic of

Some aspects of fuel
reprocessing development
strategy for symbiotic
nuclear energy systems

Safety of reprocessing
plant at Wackersdorf
(WAW)in the light of the
accident at Chernobyl

41P T. Candelieri
G. Grossi
P. Pozzi
A. Moccia

Italy Italian experience on
advanced separation pro-
cesses for spent fuel
reprocessing

71P

17P

R.D. Shaw

M. Kvrs
Z. Dlouhy
J. Moltasova

United Kingdom

Czechoslovakia

Corrosion control
equipment at the
Sellafield Nuclear Fuel
Reprocessing Plant

The review of research
and practice in Nuclear
Research Institute in the
field of the back-end of
the nuclear fuel cycle

24P G. Lamarque
G. Frejaville
J.L. Boutaine

France Mesures utilisees dans
une usine de retraite-
ment pour la surveillance
du procede et le controle
des dechets

8P R.O. Korob
R.R. Cordero
L. Dell'Occhio
G. Del Cul

Argentina Using resins XAD-2 and
X1D-4 for TEP removal
from acqueous solutions



- 11 -

THURSDAY, 14 May 1986

14.00-17.00 Session VII - Utilization of Materials Recovered
by Reprocessing

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

6

10

K. Uematsu

H.F. Bairiot
G. Lebastard

Japan

Belgium

The incentives for
recycling of fissile
materials in thermal
reactors and fast
reactors in Japan
(invited)

Collaboration between
France and Belgium on Pu
recycle

J.A. Paleit
J.A.B. Gresley

United Kingdom Recycled uranium - a
valuable commodity

75 Berthet
M. Darrouzet
M. Lebars
J. Vergnes

France Actions et experiment-
ations menees en France
pour l'introduction du
plutonium dans les
reacteurs a eau
pressurisees (REP)

33 G.J. Schlosser
S. Winnik

Germany, Federal
Republic of

Thermal recycle of
plutonium and uranium
in the Federal Republic
of Germany: strategy
and present status

22 J. Baumier France Aspects economiques du
recyclage du plutonium
dans les reacteurs a eau
pressurisees (PWR)
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THURSDAY, 14 May 1987
17.00-18.00

FRIDAY, 15 May 1987
08.30-09.00

POSTER SESSION IV
Utilization of Materials Recovered by

Reprocessing and Disposal of Spent Fuel end HLW

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA,-SM-294 /

7P

92P

L. Koch

V.P. Popik
et al.

CEC Potentials of Np and Am
recycling

Union of Soviet
Socialist Republics

Study of extraction and
separation of palladium,
rare earth and trans-
plutonium elements using
FOR-TVEX

9P

18P

80P

23P

E.M. Trauwaert

R. Castelli
A. Chotard
J.L. Mourlevat

D.D. Sood

J.P. Grouller
G. Flamenbaum
JY. Pipaud

Belgium

France

India

France

Recent progress in manu-
facturing of plutonium
fuel for recycling
in LWR

Le combustible au
plutonium FRAGEMA dans
les reacteurs a eau
sous pression

Chemical investigation
relevant to plutonium
recycle

Recyclage des actinides
mineurs avec le plutonium
dans un reacteur a
neutrons rapides.
Consequences sur le bilan
en reactivite et sur les

activites des
combustibles.

37P W. von Heesen
G. Weinhold

Germany, Federal
Republic of

Multi-purpose storage
plant for radioactive
materials
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No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

36P H. Hahne Germany, Federal
Republic of

Advanced three dimensional
numerical temperature
calculations exemplary for
for the Gorleben
repository - A
comparison with a
semi-analytical cal-
culation

64P

7 2P

J.B.M. de Haas
R.B. Helmholdt

T.H. Bates

Netherlands

United Kingdom

Some safety aspects
of the disposal of high-
level radioactive waste
in salt formations

Techniques for measure-
ment of low activity
levels of radionuclides
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FRIDAY, 15 May 1987

09.00-11.30 Session VIII - Disposal of Spent Fuel and HLW

No. of paper Name(s) Designating Member Title of Paper
State/Organization

IAEA-SM-294/

52

32

66

T. Isaacs

R. Papp
W. Bechtold
R. Rolling
H. Brunner

T.C. de Boer
B. Vriesema

United States
of America

Germany, Federal
Republic of

Netherlands

Overview of the U.S.
program to develop
geological repositories
for high-level radioactive
waste disposal

Concepts for direct
disposal of spent LWR
and HTR fuel in the
Federal Republic of
Germany

Engineering safety
aspects of the High Active
Waste (HAW) test disposal
project in the Asse salt
mine (FRG)

K. Nuttall Canada The development of
engineered systems for
conditioning and disposal
of nuclear fuel wastes in
Canada

86 D.J. Febringer
D.A. Galson
J.J. Linehan

United States
of America

The US Nuclear Regulatory
Commission's proposed
definition of "high-level
radioactive waste". A
risk-based criterion

11.30-12.00 Closing of the Symposium



o POLICY AND PRACTICE
RADIOACTIVE WASTE

chairman:

8:30 - 9:00 a.m

9:00 - 9:30 a.m.

9:30 - 10:00 a.m.

10:00 - 10:30 a.m.

10:30 - 11:00 a.m.

11:00 - 11:30 a.m.

11:30 - 12:00 a.m.

12:00 - 1:00 p.m.

1:00 - 2:00 p.m.

o CONCLUSION:

FOR THE MANAGEMENT OF SPENT FUEL AND

MDgt Dr. Popp, BMFT/Bonn

USA
Ben C. Rusche, Director, Office of
Civilian Radioactive Waste Management
DOE
France
Jean Lefevre, Director,
Nuclear Waste Management, CEA
Switzerland
Dr. Rudolph Rometsch, President,
Nagra

break

Sweden
Dr. Olof Soederberg, Director,
Statens Kaernbraenslenaemnd
Great Britain
Dr. Ron B. Flowers, Director,
Fuel Processing, UKEA
Japan
Dr. Kunihiko Uematsu,
Executive Director, PNC

Panel Discussion with the foreign
speakers

lunch

THE BACK-END OF THE FUEL CYCLE

Symposium from May 18, l987 to May 21, 1987

Monday, May 10, 1987:

o WELCOME AND OPENING OF THE SYMPOSIUM

1:30 - 1:45 p.m. Welcome of the Participants
Minister of State A. Dick

1:45 - 2:15 p.m. Opening Speech
Minister President Dr.h.c. F.J.Strau

2:15 - 3:00 p.m. Credibility of Science and Confidence
in the Future
Prof.Dr.Dr. Maier-Leibnitz, Munchen

o 3:00 - 4:00 p.m. break

o SOME STEPS OF THE BACK-END OF THE FUEL CYCLE

chairman: Prof.Dr.Dr.Ing. E.h. Birkhofer,
TU Munchen

4:00 - 4:30 p.m. Integrated Concept for and Situation of
the Back-end of the Fuel Cycle in
Germany
MDgt Dr. Hohlefelder, BMU/Bonn

4:30 - 5:00 p.m. Reprocessing of Spent LWR-Fuel Elements
Prof. Dr. Baumgartner, TU Munchen

5:00 - 5:30 p.m. Treatment of Radioactive Wastes
Prof. Dr. Bohm / Dr. Krause,
KfK/Karlsruhe

5:30 - 6:00 p.m. Final Disposal of Radioactive Wastes
Dr. Kuhn, GSF/Braunschweig

6:00 - 6:30 p.m. Biological Effects of Ionizing Radiation
Prof. Dr. Trott, Univ. of London

chairman: Minister of State A. Dick

2:00 - 2:45 p.m. Nuclear Waste Management and Peace-
ful Use of Nuclear Power as the Ele-
ments of a Responsible Environmental
Policy
Federal Minister of Environment and
Nuclear Safety/Bonn

2:45 - 3:30 p.m. The Back-end of the Fuel Cycle in an
Ethical-moral View
Father Basillus Strelthofen/Bonn

3:30 - 4:00 p.m. Resume of the Meeting in the View
of the State Ministery and Closing
Remarks
Minister of State A. Dick

o IN THE EVENING:

from 8:00 p.m. Reception of the Bavarian Government



Tuesday, May 19, 1987:

o STRATEGIES OF THE ENERGY SUPPLY AND THE FUEL CYCLE -
STATE OF ART AND IMPACTS.

Wednesday, May 20, 1987:

THE PROJECT OF THE REPROCESSING PLANT WACKERSDORF (WAW)

chairman: Prof. Dr. Merz, KFA/Julich

9:00 - 9:45 a.m. Long-range Aspects of Energy Supply
and the Fuel Cycle
State Secretary Dr. v. Waldenfels

9:45 - 10:30 a.m. Safety Aspects of the Transport of
Radioactive Material from and to the
Reprocessing Plant Wackersdorf
Dr. Rimkus / Dipl.-Ing. Nerlich,
TUV/Munchen

10:30 - 11:00 a.m. break

11:00 - 11:45 a.m. A Safety Comparison of the Use of
Nuclear Power together with or with-
out Reprocessing; Status of the Acti-
vities for Direct Conditioning of

Fuel Elements
Dr. Closs, KfK(/Karlsruhe;
Dr; Einfeld, DWK/Hannover

11:45 - 12.30 a.m. Recycling of Fissile Materials,
Technology and Economy
Prof. Dr. W. Stoll, Alkem/Hanau

o12:30 - 2:30 p.m. lunch

o STRATEGIES OF THE ENERGY SUPPLY AND THE FUEL CYCLE -

STATE OF ART AND IMPACTS (CONTINUATION)

chairman: Dr. Kroebel, KfK/Karlsruhe

2:30 - 3:15 p.m. Concepts of Tritium Waste Handling
Prof. Dr. E. Merz, KfA/JUlich

3:15 - 4:00 p.m. Waste Disposal Projects with
Special Consideration of Reprosessing
Waste.
Prof. Dr. Rothenmeyer,
PTB/Braunschweig

chairman:

9:00 - 9:45 a.m.

9:45 - 10:30 a.m.

10:30 - 11.00 a.m.

11:00 - 11:45 a.m.

11:45 - 12:30 a.m

ol2:30- 2:30 p.m

o THE PROJECT OF THE
(CONTINUATION)

chairman:

2:30 - 3:15 p.m.

3:15 - 4:00 p.m.

o 4:00 - 4:30 p.m.

O 4:30 - 5:15 p.m.

o IN THE EVENING:

from 0:00 p.m.

Prof. Dr. Levi, GSF/Munchen

Design and Basic Data of WAW
Dipl.ing. Mischke, DWK/Hannover
Safety Design of WAW
Dipl.lng. Gasteiger, DWK/Hannover

break

Assessment of the Plant Safety
Dipl.ing. Thomas, GRS/Munchen;
Dr. Rimkus, TUV/Munchen
Radiological Impact and Environmental
Surveillance
Dr. Gottel, GSF/Munchen

lunch

REPROCESSING PLANT WACKERSDORF (WAW)

Prof. Dr. Baumgartner, TU Munchen

Securing of Ecological Site Data;
Environmental Protection and Surveil-
lance of Natural Conditions
Dr.Schaller,Planning Office/Kranzberg
Economical Influences on the Region

of Oberpfalz by the Construction and
Operation of the WAW
Dr. Weinlander, DWK/Hannover;
Dr. J. Genosko, Univ.of Regensburg

break

Risk Analyses of Fuel Cycle Plants
Prof.Dr.Dr.Ing. E.h. Dirkhofer,
TU Munchen

Bavarian Eveningo 4:00 - 4:30 p.m.

o 4:30 - 5:15 p.m.

5:15 - 6:00 p.m.

break

Safeguarding of Nuclear Fuel
Dr. Randl, BMFT/Bonn
Sense and Nonsense of the Collective
Dose as Measure for the Assessment of

Radiological Risks
Prof.Dr. Streffer,
University Hospital/Essen



Comman Press-Information of DBE, Peine, West-Germany

(German Company for Planning,

Construction and Operation of Repositories)

and Bergamt Celle (Department of Mines, Celle, West-Germany)

On May 12, 1987, at 9.45 a.m., an accident occured at shaft 1 at the

Gorleben mine site.

The shaft 1 is presently 239 m below surface and the sinking is going

through the overburden and the caprock of the saltdome.

During the time of the accident seven miners, two of them supervisiors

were at shaft bottom.

The accident occured while the miners were sinking with jackhammers and

the preparations of the installation of the shaft wall supports. The

shaft lining (concrete blocks) had been installed approx. 1.4 m above

the shaft bottom. In addition support rings (U-beams) were set over a

height of 12 m in this area between the overburden and the caprock.

One of these support rings gave way and fell down from a height of 5 m

to the shaft bottom. The cause is still unknown.

Six of the seven miners were injured. One of them died may 14. Three of

them were released from the hospital after first aid treatment.

The chief mining inspector of Celle started the investigations

immediately after the accident.

DBE (German Company for Planning; Construction and Operation of

Repositories)

P.O. Box: 11 69

Phone 49-5171-43-1; 49-5846-498

Telex 092 646 dbe d / Telefax 49-5171-43-218



The DBE (Germian Company for the. Construction and Operation of

Respositories for Waste) and the PTB (Federal Institute of Physics and

Technology) joint press statement

Last Sunday (17.05.1987) the mining office in Celle ordered further

security precautions in the lowest region of shaft 1 of the Gorleben

exploratory mine as a result of the investigations and findings to date

following the accident there on Tuesday 12.05.1987. These measures

exceed the ones taken so far.

Among the safety measures taken Immediately after the accident was the

installation of steel ropes with the help of which the support rings

were additionally secured. At the same time the positions of the

support rings were measured anew and visually appraised. It could be

seen from this thot it had come to deformation in the support rings due

to rock pressure.

In order to secure the existing situation, shaft 1 will first of all be

provided with an additional support consisting of lean concrete with a

minimal heat generation and a compressive strength of approx. 5 -

10 N/mm' from the floor to the upper rim of the support ring lining

already in place (approx. depth 239 to 225 m). The work commenced on

Monday the 18.05.1987.

The support concrete will enable either a new lining or a new lining

reinforcement to be installed.

The recommencement of the sinking work (after 239 m) will be delayed

for several months as a result of this.

The geological situation:

At a depth of 239 m shaft 1 of the Gorleben exploratory mine is in the

transition region between the overburden and the cap rock over the salt

dome.



The geological quarternary formation (0 to 162 m below the surface)

including the Lauenburg clay contained there (73 to 76.5 m) was sunk

through without any problem. Simplified, the tertiary formation lying

beneath this at a depth of 162 to 237 m can be presented in three
parts.

There is an upper clay horizon (162 to 210 m). middle region of sand

and sandstone (210 to 229.5 m) and a lower clay horizon (from 229.5

m)lying over the cap rock (the cap rock upper edge starts at 237 m).

Because of its close proxinty to the salt dome, the rock moisture in

this lower clay has a high salt content and is interspersed with

potential sliding planes (a joint faces brought about in earth history)
to a greater extent than expected. Therefore only in this lower clay
reglon did convergence worth mentioning come about because even the

frost body formed by the freezing shaft sinking technique could not

completely prevent the movement of rock on the sliding planes.

18.05.1987

Deutsche Cesellschoft zun Bau und Betrieb
von Endlagern fyr Abfallstoffe.
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Schacht Gorleben 1


