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1 Introduction

The cavern BAS#3 was measured for the first time with sonar technology
on June 15" 2005. The sonar measurement of this cavern shall be con-
ducted on yearly base according to the production plan. Based on the
echometric results, a description and an interpretation of the conducted
survey will be performed. The production history of BAS#3 is reported on a

monthly base to the mining authorities.

2 Technical circumstances

The cavern borehole BAS#3 was drilled in 2003. The cavern borehole is
characterised by a high deviation (up to 67°) and a high horizontal outstep
(about 2,800 m). Additionally the cavern section was deviated up to 45°.
These preconditions were given for the leaching process which started end
of October 2003.

The follow up of the leaching process was realised by indirect analysis
methods like production data, saturation development, leaching simulation
and wireline measurements (blanket level, temperature, gamma, neutron).
A direct measurement of the volume development with sonar was not pos-
sible due to the not yet existing logging technology. While running the
leaching process the appropriate technology was developed and was used

for the first time in cavern BAS3 during this survey.

During leaching of BAS3 the leaching strings were several times damaged
or broken either by salt fall or mechanical stress (probably influenced due
to the high borehole deviation). Due to that the leaching configuration
(depth of casing shoe of the inner string, depth of casing shoe of the outer
string, blanket level) changed during the leaching what led to a quite dy-
namic cavern development. As mentioned above the volume and shape

development of the cavern could only be evaluated semi-quantitatively by
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indirect methods and experience from the leaching of BAS1 and BAS2.

Enclosure 1 shows the leaching history of BAS3.

The leaching configuration during the sonar measurement was assumed as
follows (the real position of the casing shoes of the leaching strings could

not be detected, it was assumed from former measurements):

- depth of casing shoe of the 7” string: about 4,230 m MD
- depth of casing shoe of the 11 34" string: about 4,180 m MD
- blanket level: about 4,030 m MD
- deviation in the measured section: de facto vertical

During the measurement an obstruction in the 7” casing was observed at
about 4,046 m MD. Due to the obstruction sonar echograms could only be
received from the cavern top section between 4,045 m MD and 4,030 m
MD. In this depth section 7 horizontal echograms were measured through

the 11 %" and 7" casings in 2.5 m steps.

When measuring through casing it is not possible to determine the orienta-
tion of the measured echograms. Therefore the echo results were only

evaluated with respect to the probable orientation of one to another.

The surveys were conducted according to the field report report dated June
17", 2005.
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3 Echometric survey results of June 15™, 2005

The measured volume of the cavern BAS#3 was in the accessible section
about 32,939 m3 (4,045 — 4,030 m MD).

During this sonar survey it was not possible to measure the lower cavern
section due to the obstruction in the 7” casing which did not allow to run the
tool to the 7” casing shoe. The deepest echograms of the survey were
taken at 4,045 m MD. The measurement quality of the echograms through
2 pipes can be evaluated as satisfactory due the quite good condition of the

11 %" and 7" casings.

In enclosure 2 the sonar survey of BAS#3 is visualised in horizontal sec-

tions. The vertical sections and 3D views are shown in enclosures 3.

The leached cavern diameter in the cavern top section reached about 60 m
with a regular (circular) shape. In the cavern roof section (above 4,037.5 m
to 4,030 m MD) the diameter decreased. The shallowest echogram was
done at a depth of 4,030 m MD. In this section the cavern shows a slight
irregular shape what could be caused by the original borehole deviation,
the time dependent change of the blanket level or the measurement condi-
tions (measurement through 2 pipes and small diameters) or a combination

of these factors. (see also enclosure 3)
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4 Cavern volume, further development

The total volume of the cavern has been evaluated semi-quantitatively on

the base of production data:

Date Total Extracted Remarks
Volume, salt mass,
(m?3) )
Oct. 29, 2003 0 0 Leaching start

Jun. 15, 2005 560,000* 1,065,000 1. sonar, through pipes

*) calculated, not corrected for convergence

Enclosure 4 shows the evaluation and estimation of the cavern shape and
dimensions of BAS3 since the leaching startup. The influence of conver-

gence was not included.

A workover on BAS3 was carried out in August 2005 to set the 7” casing to

a new setting depth. The cavern will produce salt with the following configu-

ration:

- depth of casing shoe of the 7” string: 4.102 m MD

- depth of casing shoe of the 11 %" string: 4.018 m MD

- blanket level: about 4,017 m MD
- leaching rate (averaged): 420 m3/h

The expected production capacity will be about 80.000 to 90.000 t per

month.
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Enclosure 1: Leaching history BAS#3

Proj.Nr. 1411: 050114 history brine production BAS#3.cd/AW
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