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Abstract

Hydraulic pumping tests have been performed at Laxemar, Simpevarp and Avré in 32 bore-
holes. The pumping tests were conducted in the frame of difference flow logging (PFL pumping
tests) as open borehole tests. During the pumping phases the pressure in the active boreholes
was monitored. The tests are part of the general program for site investigations and specifically
for the subareas Laxemar and Simpevarp. The hydraulic testing programme has the aim to
characterise the rock with respect to its hydraulic properties. Data is subsequently delivered for
the site descriptive model.

This report describes the results and transient data evaluation of the 32 pumping tests which
were performed between 2003 and 2008. The recorded data of the conducted pumping tests
were delivered by SKB.



Sammanfattning

Hydrauliska pumping tester har utforts i 32 borrhal i Laxemark, Simpevarp och Avrd.
Pumptesterna utfordes i anslutning till differens flodesloggning (PFL) i 6ppna borrhalstester.
Under pumpfasen loggades tryckfordndringen i borrhalet. Testerna ingér i en del av SKB:s plats-
undersdkningar, specifikt for delomradena Laxemar och Simpevarp. Hydraultestprogrammet
har som mal att karakterisera berget med avseende pa dess hydrauliska egenskaper. Data fran
testerna anvands for den platsbeskrivande modelleringen av omradet.

Denna rapport redovisar resultaten och transient data utvirdering av de 32 pumptesterna som
utfordes mellan 2003 och 2008. Tryckdata fran pumptesterna levererades fran SKB.
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1 Introduction

A general program for site investigations presenting survey methods has been prepared /SKB
2001/ as well as a site specific program for the investigations in the Simpevarp area /SKB 2002/
and a program specifically for the Oskarshamn location /SKB 2005/.

This document reports the results gained by the evaluation of already existing difference flow
logging (PFL) pumping test data, performed in 32 different boreholes which were one of the
activities performed within the site investigation at Oskarshamn. The data evaluation work
was carried out in accordance with activity plan AP PS 400-08-14. Controlling documents for
performing this activity are listed In Table 1-1. Both, activity plan and method descriptions are
SKB’s internal controlling documents.

Hydraulic pumping tests have been performed for SKB in 32 boreholes at the Laxemar,
Simpevarp areas in open boreholes in the frame of difference flow logging (PFL). The pumping
tests have been performed in the time range from 2003 to 2008. Monitoring of flow rates and
pressures in the pumped boreholes were carried out for SKB by a contractor. These data were
delivered by SKB for further analyses.

Measurements were carried out between 2003 and 2008 following the methodologies described
in SKB MD 326.001 (flow logging with single hole pumping tests) and relevant activity plans
(SKB internal controlling documents) specifying in detail the pumping test campaigns. Data
and results were delivered to the SKB site characterization database SICADA where they are
traceable by the activity plan number.

The hydraulic testing programme has the aim to characterise the rock with respect to its
hydraulic properties of the fractured zones and rock mass between them. This report describes
the transient data evaluation and results of pumping tests in 32 boreholes in the Laxemar,
Simpevarp area. The analysis was conducted by Golder Associates AB and Golder Associates
GmbH.

The boreholes are situated in the Laxemar, Simpevarp and Avrd areas west and east of the
nuclear power plant of Simpevarp. Technical borehole information is obtained from the
SICADA database of SKB.

The location of the tested boreholes is shown in Figure 1-1.

Table 1-1. Controlling documents for the performance of the activity.

Activity plan Number Version
Transient utvardering av PFL pumptester AP PS 400-08-14 1.0
Method descriptions Number Version
Instruktion for analys av hydrauliska injections- och SKB MD 320.004 2.0

enhalspumptester
Metodbeskrivning for hydrauliska enhalspumptester SKB MD 321.003 1.0

Instruktion for rengdring av borrhalsutrustning och viss SKB MD 600.004 1.0
markbaserad utrustning.

Inleverans av data SKB SD-111 1.0
Framtagande och hantering av P-rapporter SKB SDK-107 1.0
Hantering av primardata vid platsundersokningar SKB SDP-508 1.0
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Figure 1-1. Borehole location map.



2 Objective and scope

The major objective of the performed testing program was to resolve the hydraulic properties
transmissivity and hydraulic conductivity of the fracture network and the rock mass around

the boreholes. A special objective of the transient evaluation of both phases (perturbation and
recovery periods) of each of the constant rate pumping tests is to provide additional information
such as transmissivity, flow regimes and hydraulic boundaries. The scope of work consisted of
preparation and analysis of data of pumping tests in 32 boreholes.

The following pumping tests were performed between 2003 and 2008.

Table 2-1. Performed test programme of PFL test analysed in this report.

Borehole Year Activity plan No. P-rapport No. Duration Duration
Pumping [h] Recovery [h]

KAV01 2004 AP PS 400-03-085 P-04-213 102.65 22.75
KAV04A 2004 AP PS 400-04-035 P-04-216 131.35 15.08
KAV04B 2004 AP PS 400-04-035 P-04-216 20.57 16.32
KLX04 2004 AP PS 400-04-066 P-05-68 165.65 23.72
KLX09 2006 AP PS 400-05-107 P-06-164 187.70 55.32
KLX09B 2006 AP PS 400-05-106 P-06-199 141.47 72.2

KLX09C 2006 AP PS 400-05-106 P-06-199 138.27 97.42
KLX09D 2006 AP PS 400-05-106 P-06-199 141.12 67.77
KLXO09E 2006 AP PS 400-05-106 P-06-199 141.58 75.87
KLXO09F 2006 AP PS 400-05-106 P-06-199 143.12 48.62
KLX09G 2006 AP PS 400-06-084 P-06-229 51.68 87.63
KLX10 2005 AP PS 400-05-082 P-06-58 188.83 235.17
KLX10B 2006 AP PS 400-06-084 P-06-229 48.98 146.50
KLX10C 2006 AP PS 400-06-084 P-06-229 51.10 65.45
KLX11A 2006 AP PS 400-06-079 P-07-24 126.25 45.68
KLX11B 2006 AP PS 400-06-087 P-07-64 189.33 72.97
KLX11C 2006 AP PS 400-06-087 P-07-64 44.85 26.50
KLX11D 2006 AP PS 400-06-087 P-07-64 142.02 94.68
KLX11E 2006 AP PS 400-06-087 P-07-64 160.25 80.80
KLX11F 2006 AP PS 400-06-087 P-07-64 44.08 81.83
KLX12A 2006 AP PS 400-06-048 P-06-185 121.72 88.85
KLX13A 2006 AP PS 400-06-080 P-06-245 117.25 22.07
KLX17A 2007 AP PS 400-06-119 P-07-34 116.35 71.33
KLX18A 2006 AP PS 400-06-070 P-06-184 167.98 152.80
KLX20A 2006 AP PS 400-06-071 P-06-183 97.73 236.68
KLX24A 2006 AP PS 400-06-092 P-06-246 71.23 237.58
KLX25A 2006 AP PS 400-06-092 P-06-246 49.88 24.00
KLX27A 2008 AP PS 400-07-057 P-08-22 152.67 159.58
KLX28A 2006 AP PS 400-06-106 P-07-17 40.43 24.62
KLX29A 2006 AP PS 400-06-106 P-07-17 23.30 17.33
KSHO1A 2003 AP PS 400-02-030 P-03-70 168.27 23.12
KSHO02 2003 AP PS 400-03-033 P-03-110 217.20 51.05




2.1 Pumped boreholes

Technical data of the pumped boreholes are shown in Appendix 4. The reference point in
the boreholes is the centre of top of casing (ToC), given as Elevation in the table below. The
Swedish National coordinate system (RT90) is used in the x-y direction and RHB70 in the
z-direction. Northing and Easting refer to the top of the boreholes at the ground surface.

2.2 Tests

The tests performed in the 32 boreholes are listed in Table 2-2. They were conducted according
to the relevant Activity Plans (SKB internal document). All tests were conducted as constant
rate pumping tests, primarily intended to perform difference flow logging (PFL pumping tests).
All pumping test data were provided by SKB.

It should be noted that upper limit of the test section is always defined as bottom of casing
respectively bottom of cone if the cone is directly connected to the casing.

Table 2-2. Tests performed.

Bh ID Test section Test Testno Test start Test stop
(mbToC) type* Date, time Date, time
(yyyy-mm-dd  (yyyy-mm-dd
hh:mm:ss) hh:mm:ss)
KAVO01 70.04-757.31 1B 1 2004-02-18 2004-02-26
16:25:51 14:46:42
KAV04A 100.95-1,004.00 1B 1 2004-06-10 2004-06-16
12:24:29 14:55:24
KAV04B 11.52-101.03 1B 1 2004-06-16 2004-06-18
17:18:30 06:11:46
KLX04 101.43-993.49 1B 1 2004-07-29 2004-08-06
09:56:34 12:08:04
KLX09 11.95-880.38 1B 1 2006-05-11 2006-05-23
20:27:18 16:47:46
KLX09B 10.74-100.22 1B 1 2006-02-21 2006-04-09
10:45:25 11:50:36
KLX09C 9.00-120.05 1B 1 2006-02-16 2006-04-10
14:14:37 15:03:40
KLX09D 9.75-121.02 1B 1 2006-02-17 2006-04-08
09:50:03 16:13:03
KLX09E 9.00-120.00 1B 1 2006-02-18 2006-04-10
10:20:24 08:32:58
KLX09F 9.00-152.30 1B 1 2006-02-20 2006-04-11
10:21:50 09:05:58
KLX09G 9.30-100.10 1B 1 2006-07-12 2006-07-19
14:07:45 06:00:00
KLX10 12.10-1,001.20 1B 1 2005-12-10 2005-12-31
11:10:26 07:35:00
KLX10B 9.00-50.25 1B 1 2006-07-18 2006-07-27
15:01:58 14:19:30
KLX10C 9.00-146.25 1B 1 2006-07-24 2006-07-30
12:59:28 06:58:30
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Bh ID Test section Test Testno Test start Test stop
(mbToC) type* Date, time Date, time
(yyyy-mm-dd  (yyyy-mm-dd
hh:mm:ss) hh:mm:ss)
KLX11A 12.05-992.29 1B 1 2006-10-29 2006-11-13
08:56:03 10:50:43
KLX11B 2.54-100.20 1B 1 2006-09-04 2006-10-22
15:01:10 15:57:36
KLX11C 2.00-120.15 1B 1 2006-09-06 2006-10-20
10:14:06 13:00:39
KLX11D 2.00-120.35 1B 1 2006-09-07 2006-10-21
16:48:38 09:42:16
KLX11E 2.00-121.30 1B 1 2006-09-22 2006-10-02
14:47:36 15:53:02
KLX11F 2.00-120.05 1B 1 2006-10-16 2006-10-21
10:16:54 16:45:09
KLX12A 17.92-602.29 1B 1 2006-06-09 2006-06-19
16:05:49 08:54:00
KLX13A 11.75-595.85 1B 1 2006-09-24 2006-10-01
14:30:44 11:24:02
KLX17A 11.95-701.08 1B 1 2006-12-10 2007-01-11
16:56:53 14:01:10
KLX18A 11.83-611.28 1B 1 2006-07-07 2006-07-22
12:05:53 00:00:00
KLX20A 100.90-457.92 1B 1 2006-06-18 2006-07-11
09:17:06 09:35:00
KLX24A 2.41-100.17 1B 1 2006-08-23 2006-09-06
11:10:48 14:20:00
KLX25A 2.20-50.24 1B 1 2006-08-16 2006-08-20
15:53:42 10:55:04
KLX27A 14.76-650.56 1B 1 2007-12-15 2008-01-16
10:52:33 11:21:00
KLX28A 5.10-80.23 1B 1 2006-11-24 2006-11-27
11:28:37 08:48:02
KLX29A 2.35-60.25 1B 1 2006-11-27 2006-11-29
14:00:11 08:56:00
KSHO1A 12.10-1,003.00 1B 1 2003-02-20 2003-03-02
14:05:33 14:54:32
KSHO02 80.00-1,001.11 1B 1 2003-07-09 2003-07-22
11:57:09 16:15:28

* 1B: pumping test-submersible pump.
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3 Equipment

3.1 Description of equipment/interpretation tools

As the pumping tests were not performed by Golder, only a generalized description of the used
PFL equipment is given. For further information about the equipment and performance of the
individual tests see the relevant reports mentioned in Table 5-1.

Unlike traditional types of borehole flowmeters which are measuring the total cumulative flow
rate along the borehole, the difference flowmeter measures the flow rate into or out of limited
sections of the borehole. The advantage of measuring the flow rate in isolated sections is a better
detection of incremental changes of flow along the hydraulic profile of a borehole, which are
typically very small and can easily be missed using traditional types of flowmeters.

Rubber disks at both ends of the downhole tool are used to isolate the flow rate in the test sec-
tion from the flow rate in the rest of the borehole. The flow inside the test section is led through
a separate tube and passes through the area where the flow sensors are located. The flow along the
borehole outside of the isolated test section passes through the test section by a bypass pipe and is
discharged at the upper end of the downhole tool. This entire structure is named the flow guide.

In addition to the main focus of measuring the flow of distinct sections of the borehole, the total
flow of the borehole was measured as well. In the following, the transient pumping test analyses
are based on the total flow rate and the total drawdown measured in the open borehole during
performance of the PFL pumping tests.

3.2 Sensors

No information is given about technical specification of the used sensors and when the last
calibration of sensors was performed. It is assumed that actual calibration values were taken
from the calibration protocols and inserted to the data acquisition system.

3.3 Data acquisition system

Pressure and flow data are logged in stand alone logger system. No further detailed information
about the data acquisition system were obtained in the frame of the project.

13



4 Execution

4.1 General

As the pumping tests were not performed by Golder, it is just assumed that testing was carried
out according to SKB’s methodology as outlined in the internal SKB document SKB MD
326.001. The overall activity has to involve the following components:

* Preparations.

* Function control of transducers and data system.

* Pump testing in connection to difference flow logging.
* Analyses of hydraulic tests.

» Reporting.

The basic testing sequence for the pumping tests was to perform a constant head and rate
withdrawal followed by a pressure recovery.

4.2 Preparations

As the pumping tests were not performed by Golder, no description about performed testing
preparations can be given for the pumping tests.

4.3 Execution of field work
4.3.1 Test principle

The pumping tests were conducted as constant flow rate tests (CRw phase) followed by a pres-
sure recovery period (CRwr phase). The intention was to achieve a drawdown of approximately
10 m. The actual durations of the phases are shown in Table 2-1.

4.3.2 Test procedure

A test cycle includes the following phases: 1) Transfer of down-hole equipment into the bore-
hole. 2) Pressure stabilisation. 3) Constant rate withdrawal. 4) Pressure recovery. 5) Running the
equipment out of the borehole. The pumping tests have been carried out by applying a constant
rate withdrawal with a drawdown up to approximately 10. The flow rates and the drawdowns at
the end of the perturbation phase are summarised in Table 4-1.

Before start of the pumping tests, approximately stable pressure conditions prevailed in the test
section. After the perturbation period, the pressure recovery in each section was measured. Tidal
effects were observed as disturbances of the pressure responses only at the end of some recovery
phases. No information about eventual major rainfall during performance of the pumping tests
which may have disturbed the measurements was obtained.
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Table 4-1. Final flow rate and drawdown of pumping tests.

Bh ID Section Final flow rate Drawdown*
[mbToC] [L/min] [m]
KAV01 70.04-757.31 18.7 9.96
KAV04A 100.95-1,004.00 10.6 10.00
KAV04B 11.52-101.03 234 10.11
KLX04 101.43-993.49 49.1 6.67
KLX09 11.95-880.38 66.7 4.85
KLX09B 10.74-100.22 9.8 10.10
KLX09C 9.00-120.05 31.7 5.20
KLX09D 9.75-121.02 13.9 9.50
KLXO09E 9.00-120.00 31.25 5.50
KLXO09F 9.00-152.30 33.3 3.62
KLX09G 9.30-100.10 8.2 7.91
KLX10 12.10-1,001.20 87.0 6.93
KLX10B 9.00-50.25 27.8 9.87
KLX10C 9.00-146.25 6.77 10.38
KLX11A 12.05-992.29 34.0 10.74
KLX11B 2.54-100.20 16.0 9.40
KLX11C 2.00-120.15 1.75 10.74
KLX11D 2.00-120.35 211 10.83
KLX11E 2.00-121.30 2.26 9.70
KLX11F 2.00-120.05 22.8 12.38
KLX12A 17.92-602.29 6.25 9.56
KLX13A 11.75-595.85 39.0 10.03
KLX17A 11.95-701.08 14.2 10.28
KLX18A 11.83-611.28 11.68 10.14
KLX20A 100.90-457.92 6.74 10.10
KLX24A 2.41-100.17 15.84 9.78
KLX25A 2.20-50.24 0.75 4.62
KLX27A 14.76-650.56 13.9 13.96
KLX28A 5.10-80.23 1.45 10.62
KLX29A 2.35-60.25 9.6 5.24
KSHO1A 12.10-1,003.00 3.1 10.34
KSHO02 80.00-1,001.11 3.28 10.54

* Pressure difference just before start and immediately before stop of pumping.

4.4 Data handling/post processing

SKB was responsible for recording and collecting the data of the pumping boreholes. SKB
delivered the pressure data in *.csv format files. These files were imported and processed to
Excel for further evaluation and analysis. The unit of the relevant pressure data was meter
above sea level (m.a.s.l.). To analysis the data with the corresponding software the pressure was
converted into Kilopascal (kPa). Finally, the test data were exported from Excel in *.txt format.
These files were also used for the subsequent test analysis. Flow rate information was delivered
by SKB in *.dat format files. These files were used as input files for the analysis and addition-
ally used for calculating a mean flow rate for comparative steady state calculations.
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4.5 Analyses and interpretations

4.5.1 Analysis software

The pumping tests were analysed using a type curve matching method. The analyses were per-
formed using Paradigm’s test analysis program Interpret 2008. Interpret 2008 is an interactive
program that uses a constant rate solution to provide optimized hydraulic parameters for a wide
range of potential reservoir models. Some of the features of Interpret 2008 include extensive
superposition of constant rate events, non-linear regression and multi-event rate normalized
plots. Multi-event plots allow the relevant phases to be presented on a single plot to evaluate
for consistency of the formation response throughout the test. Additionally, it can accommodate
changing wellbore storage and skin between the test periods.

4.5.2 Analysis approach

Constant rate and pressure recovery tests are analysed using the method described by
/Gringarten 1986, Bourdet et al. 1989/ by using type curve derivatives calculated for different
flow models.

4.5.3 Analysis methodology

Each of the relevant test phases is subsequently analyzed using the following steps:

+ Identification of the flow model by evaluation of the derivative on the log-log diagnostic
plot. Initial estimates of the model parameters are obtained by conventional straight-line
analysis.

» Superposition type curve m tching in log-log coordinates. A non-linear regression algorithm
is used to provide optimized model parameters in the latter stages.

* Non-linear regression in semi-log coordinates (superposition Horner plot; /Horner, 1951/).
In this stage of the analysis, the static formation pressure is selected for regression.

The test analysis methodology is best explained in /Horne 1990/.

4.5.4 Correlation between Storativity and Skin factor

For the analysis of the conducted hydraulic tests a storativity of 1:10°¢ is assumed (SKB MD
320.004). Based on these assumptions the skin will be calculated. In the following the correla-
tion between storativity and skin for the relevant test phases will be explained in greater detail.

The wellbore storage coefficient (C) is determined by matching the early time data with the
corresponding type curve. The derived C-value is introduced in the equation of the type curve
parameter:

Cpg
C,e*), = e®
(0™ 2T 1) S

The equation above has two unknowns, the storativity (S) and the skin factor (¢) which
expresses the fact that for the case of constant rate and pressure recovery tests the storativity
and the skin factor are 100% correlated. Therefore, the equation can only be either solved for
skin by assuming that the storativity is known or solved for storativity by assuming the skin as
known.
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In case of the present analyses the porosity (¢) instead of the storativity was used as an input
parameter for the transient test analyses in Interpret 2008. The relationship between the porosity
and storativity is given by following equation:

S=¢pchpg
S Storativity assumed 1-10°°

¢t total compressibility as sum of the compressibility of water (5-107'° 1/Pa)
and rock compressibility (1-107'° 1/Pa)

h length of section in m
p density of water assumed to 1,000 kg/m?
g gravity constant 9.81 m/s?

4.5.5 Steady state analysis

In addition to the type curve analysis, an interpretation based on the assumption of stationary
conditions was performed as described by /Moye 1967/.

4.5.6 Flow models used for analysis

The flow models used in analysis were derived from the shape of the pressure derivative
calculated with respect to log time and plotted in log-log coordinates.

If there were different flow models matching the data in comparable quality, the simplest model
was preferred.

The flow dimension displayed by the test can be diagnosed from the slope of the pressure
derivative. A slope of 0.5 indicates linear flow, a slope of 0 (horizontal derivative) indicates
radial flow and a slope of —0.5 indicates spherical flow. The flow dimension diagnosis was com-
mented for each of the tests. All tests were analysed using a flow dimension of two (radial flow).

4.5.7 Calculation of the static formation pressure and equivalent
freshwater head

The static formation pressure (p*) measured at transducer depth, was derived from the pressure
recovery (CRwr) following the constant pressure injection phase by using:

(1) straight line extrapolation in cases infinite acting radial flow (IARF) occurred,

(2) type curve extrapolation in cases infinite acting radial flow (IARF) is unclear
or was not reached.

The equivalent freshwater head (expressed in meters above sea level) was calculated from the
extrapolated static formation pressure p* derived from the analysis (see chapter 4.4).

4.5.8 Determination of the ri-index and calculation of the radius of
influence (ri)

The analysis provides also the radius of influence and the ri-index, which describes the late time
behaviour of the derivative (see also SKB MD320.004).
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RI-Index

The determination of the ri-Index is based on the shape of the derivative plotted in log-log
coordinates and describes the behaviour of the derivative after the time t,, representing the end
of the near wellbore response. The ri-index also describes the flow regime at the end of the test.
Following ri-indices can be assigned:

e ri-index = 0: The middle and late time derivative shows a horizontal stabilization. This
pressure response indicates that the size of the hydraulic feature is greater than the radius
of influence. The calculated radius of influence is based on the entire test time tpand t,,
respectively.

* ri-index = 1: The derivative shows an upward trend at late times, indicating a decrease of
transmissivity or a barrier boundary at some distance from the borehole. The size of the
hydraulic feature near the borehole is estimated as the radius of influence based on dt,.

* ri-index = —1: The derivative shows a downward trend at late times, indicating an increase of
transmissivity or a constant head boundary at some distance from the borehole. The size of
the hydraulic feature near the borehole is estimated as the radius of influence based on dt,.

If no radial flow stabilization can be observed the ri-index is based on the flow regime at the end
of the test: i.e. ri-index = 1 for tests with a derivative showing an upward trend at the end and a
ri-index= —1 for tests with a derivative showing a downward trend. In such cases the calculated
radius of influence is based on the entire test time tp.

Calculation of the radius of influence

The radius of influence (r1) is calculated as follows:

2.25Tr
v, = t [m]
S*

Ty recommended inner zone transmissivity [m?*/s]
t  time when hydraulic formation properties changes (see previous chapter) [s]

S* for the calculation of the ri the storage coefficient (S) is estimated from
the transmissivity /Rhen et al. 2006/

S*=0.0007 - 7,5 [-]

4.5.9 Derivation of the recommended transmissivity and the
confidence range

In most of the cases all test phases were analysed (CRw and CRwr). Depending on the data
quality of the CRw phase, only the subsequent CRwr phase was analysed. The parameter sets
(i.e. transmissivities) derived from the individual analyses of a specific test usually differ. In the
case when the differences are small the recommended transmissivity value is chosen from the
test phase that shows the best data and derivative quality, which is in all cases the CRwr phase.
In cases when a composite flow model was deemed to be most representative for the hydraulic
behaviour of the specific test section, than the most representative zone transmissivity was
selected as recommended value.

The confidence range of the transmissivity was derived using expert judgement. Factors
considered were the range of transmissivities derived from the individual analyses of the test as
well as additional sources of uncertainty such as noise in the flow rate measurement, numeric
effects in the calculation of the derivative or possible errors in the measurement of the wellbore
storage coefficient. No statistical calculations were performed to derive the confidence range of
transmissivity.
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4.6 Nonconformities

No information about nonconformities which may happened during performance of the pump-
ing tests were obtained from SKB.
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5 Results

In the following, results of the pumping tests conducted in 32 boreholes are presented and ana-
lysed. First, the previously performed steady state evaluations of the pumping tests according

to the relevant P-rapports are summarized in Table 5-1. The calculation methods are indicated
in the column headers. The results of the performed transient analyses are given as general
comments to test performance, the identified flow regimes and calculated parameters and finally
the parameters which are considered as most representative are chosen and justification is given.
All results are also summarized in the Tables 6-1 to 6-3 of the synthesis chapter and in the sum-
mary sheets (Appendix 2). No information about disturbing activities like heavy rainfall were
obtained with the data. The only disturbing effects observed were caused by tidal influence,
which have a minor influence at the late part of some recovery phases and were not accounted
for in the analyses.

Table 5-1. Results from previous steady state and transient calculations.

Borehole Activity plan No. P-rapport No. Transmissivity Transmissivity Transmissivity
[m?/s] [m?/s] [m?/s]
(Dupuit) (Moye) (Jacob/Horner)
KAVO01 AP PS 400-03-085 P-04-213 3.17-10° 5.31:10° 3.848:10°
KAVO04A AP PS 400-04-035 P-04-216 1.7510° 2.9210°% 2.36:10°°
KAV04B AP PS 400-04-035 P-04-216 3.83-10°° 4.93-10° 3.01-10°°
KLX04 AP PS 400-04-066 P-05-68 1.19-10* 1.99-10* 1.40-10+
KLX09 AP PS 400-05-107 P-06-164 2.3:10# 3.7-10+ -
KLX09B AP PS 400-05-106 P-06-199 1.6-10° 2.1-10° -
KLX09C AP PS 400-05-106 P-06-199 1.0-10* 1.3-10* -
KLX09D AP PS 400-05-106 P-06-199 2.3-10% 3.1-10° -
KLX09E AP PS 400-05-106 P-06-199 8.7-10° 1.2:10+ -
KLXO09F AP PS 400-05-106 P-06-199 1.6-10+ 2.2-10+ -
KLX09G AP PS 400-06-084 P-06-229 1.72-10% 2.23-10°% -
KLX10 AP PS 400-05-082 P-06-58 2.1-10# 3.5:10* -
KLX10B AP PS 400-06-084 P-06-229 4.64:10° 5.45:10° -
KLX10C AP PS 400-06-084 P-06-229 1.11-10° 1.52:10° -
KLX11A AP PS 400-06-079 P-07-24 5.53-10° 9.32:10° -
KLX11B AP PS 400-06-087 P-07-64 2.8-10° 3.7-10° -
KLX11C AP PS 400-06-087 P-07-64 2910 3.9-10 -
KLX11D AP PS 400-06-087 P-07-64 3.6-10° 4.8-10°° -
KLX11E AP PS 400-06-087 P-07-64 3.8:10° 5.1-10¢ -
KLX11F AP PS 400-06-087 P-07-64 3.9-10° 5.2:10° -
KLX12A AP PS 400-06-048 P-06-185 1.1-10°% 1.8-10°° -
KLX13A AP PS 400-06-080 P-06-245 6.42:10° 1.03-10+ -
KLX17A AP PS 400-06-119 P-07-34 2.34-10°° 3.81-10°° -
KLX18A AP PS 400-06-070 P-06-184 1.9-10°° 3.1-10° -
KLX20A AP PS 400-06-071 P-06-183 1.1-10°° 1.7-10° -
KLX24A AP PS 400-06-092 P-06-246 2.6:10° 3.5-10° -
KLX25A AP PS 400-06-092 P-06-246 2.6-10 3.1-10¢ -
KLX27A AP PS 400-07-057 P-08-22 2.29-10°° 3.70-10° -
KLX28A AP PS 400-06-106 P-07-17 2.31-10° 2.93:10° -
KLX29A AP PS 400-06-106 P-07-17 3.03-10°° 3.72:10° -
KSHO1A AP PS 400-02-030 P-03-70 5.1-10¢ 8.6-10°¢ 2.8-10°
KSHO02 AP PS 400-03-033 P-03-110 5.210° 8.7-10°¢ 2.9-10°
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5.1 Transient analysis results of the pumping tests
5.1.1 Pumping test KAV01 (Section 70.04-757.31)

Comments to test

The test was conducted as a pumping test (CRw) with an average flow rate of 18.9 1/min,
followed by a pressure recovery phase (CRwr). The maximum drawdown just before stop of
flowing was about 9.9 m (97.9 kPa). The flow rate during the pumping phase and the resulting
drawdown indicate a medium to high transmissivity. After approx. 102.7 hours of pumping the
pump was stopped. The subsequent recovery phase was measured for about 23 hours. Approx.
10 hours after pump start the CRw phase shows a straight line. (it is assumed that the water
level in the borehole reaches the intake of the submersible pump and no further drawdown was
possible). The CRwr phase shows no problems and is adequate for quantitative analysis. Due to
the minor quality of the data of the CRw phase, the results of this phase should be regarded

as less reliable.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw derivative is very noisy and radial flow
behaviour cannot be seen clearly. However, a homogeneous radial flow model with wellbore
storage and skin was chosen for the analysis. The derivative of the CRwr phase shows a change
in slope at early times. This behaviour was interpreted as an increase in wellbore storage caused
by a volume change. At middle time the derivative shows a short horizontal stabilization and

an upward trend at late time, indicating a decrease in transmissivity. A two shell composite
flow model was used for the analysis of the CRwr phase. To match the early time data of the
derivative a model for changing wellbore storage based on /Hegeman et al. 1993/ was applied.
The analysis is presented in Appendix 1-1.

Selected representative parameters

The recommended transmissivity of 7.4-10~° m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better data and derivative quality. The confidence range for
the transmissivity is estimated to be 1.0-10°° to 1.0-10* m*/s (this range encompasses the outer
zone transmissivity). The flow dimension displayed during the test is 2. The static ground water
level was derived from the CRwr phase using type curve extrapolation in the Horner plot to a
value of 1.92 m.a.s.l.

The analysis of the CRw and CRwr phases show some inconsistency regarding the chosen flow
model. This inconsistency is most likely attributed to the poor data quality of the CRw phase.
However, regarding the derived transmissivities (CRw and inner zone of CRwr) both analyses
show consistency.

No further analysis is recommended.

5.1.2 Pumping test KAV04A (Section 100.95-1004.00)
Comments to test

The test was conducted as a pumping test (CRw) with an average flow rate of 12.6 1/min,
followed by a pressure recovery phase (CRwr). The maximum drawdown just before stop of
flowing was about 10.0 m (98.1 kPa). The flow rate during the pumping phase and the resulting
drawdown indicate a medium to high transmissivity. After approx. 131.4 hours of pumping the
pump was stopped. The subsequent recovery phase was measured for about 15 hours. Approx.
20 hours after pump start the CRw phase shows a straight line (it is assumed that the water
level in the borehole reaches the intake of the submersible pump and no further drawdown was
possible). The CRwr phase shows a change in recovery slope relatively short after start of this
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phase. It is assumed that this effect is caused by a change in wellbore storage due to a change in
volume. However, the data quality of the CRwr phase is of good quality and therefore adequate
for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw derivative is very noisy and a flow model
cannot be determined. However, a homogeneous radial flow model with wellbore storage and
skin was chosen for the analysis. The derivative of the CRwr phase shows a change in slope

at early times. This behaviour was interpreted as an increase in wellbore storage caused by a
volume change. At middle time the derivative shows a short horizontal stabilization and an
upward trend at late time, indicating a decrease in transmissivity. A two shell composite flow
model was used for the analysis of the CRwr phase. To match the early time data of the deriva-
tive a model for changing wellbore storage based on /Hegeman et al. 1993/ was applied. The
analysis is presented in Appendix 1-1.

Selected representative parameters

The recommended transmissivity of 6.8:10° m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better data and derivative quality. The confidence range for
the transmissivity is estimated to be 1.0-10° to 1.0-10* m*/s. The flow dimension displayed
during the test is 2. The static ground water level was derived from the CRwr phase using type
curve extrapolation in the Horner plot to a value of 4.79 m.a.s.L.

The analysis of the CRw and CRwr phases show some inconsistency regarding the chosen flow
model. This inconsistency is most likely attributed to the poor data quality of the CRw phase.
However, regarding the derived transmissivities (CRw and inner zone of CRwr) both analyses
show consistency.

No further analysis is recommended.

5.1.3 Pumping test KAV04B (Section 11.52-101.03)
Comments to test

The test was conducted as a pumping test (CRw) with an average flow rate of 26.3 I/min,
followed by a pressure recovery phase (CRwr). The maximum drawdown just before stop of
flowing was about 10.1 m (99.2 kPa). The flow rate during the pumping phase and the resulting
drawdown indicate a relative high transmissivity. After approx. 21 hours of pumping the pump
was stopped. The subsequent recovery phase was measured for about 16 hours. The Crw phase
shows some oscillations in the recorded pressure. This adds uncertainty to the analyses and the
results should be regarded as an order of magnitude, only. The CRwr phase shows no problems
and is adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw derivative is noisy and a flow model cannot
be determined. However, a homogeneous radial flow model with wellbore storage and skin was
chosen for the analysis. The derivative of the CRwr phase shows short horizontal stabilization
at middle times followed by an upward trend at late times. This behaviour is consistent with a
decrease in transmissivity at some distance from the borehole. Therefore, a two shell composite
flow model was used for the analysis. The analysis is presented in Appendix 1-3.
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Selected representative parameters

The recommended transmissivity of 9.6:10° m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows a horizontal stabilization. The confidence range for the
transmissivity is estimated to be 1.0-107° to 2.0-10~* m?/s (this range encompasses the outer zone
transmissivity). The flow dimension displayed during the test is 2. The static ground water level
was derived from the CRwr phase using type curve extrapolation in the Horner plot to a value
of 4.18 m.a.s.l.

The analysis of the CRw and CRwr phases some inconsistency regarding the chosen flow
model. This inconsistency can be explained by the poor data quality of the CRw phase.
However, regarding the derived transmissivities (CRw and inner zone of CRwr) both analyses
show consistency.

No further analysis is recommended.

5.1.4 Pumping test KLX04 (Section 101.43-993.49)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 55.4 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 6.99 m (65.5 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a relative high transmissivity. After approx. 166 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 24 hours. For the analyses

of the CRw phase only the first 24 hours were used, because after this time period the recorded
pressure shows a straight line (it is assumed that the water level in the borehole reaches the
intake of the submersible pump and no further drawdown was possible). Apart from this both
phases show no problems and are adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw and CRwr phases show

a short horizontal stabilization at middle times, followed by an upward trend at late times.
Therefore, a two shell composite flow model with decreasing transmissivity at some distance
from the borehole was used for the analyses of both phases. The analysis is presented in
Appendix 1-4.

Selected representative parameters

The recommended transmissivity of 3.3-10* m*s was derived from the analysis of the CRwr
phase (inner zone), which shows a better derivative quality. The confidence range for the
transmissivity is estimated to be 5.0-10° to 5.0-10~* m?/s (this range encompasses the outer
zone transmissivities of both phases). The flow dimension displayed during the test is 2. The
static ground water level was derived from the CRwr phase using straight line extrapolation
in the Horner plot to a value of 13.44 m.a.s.L.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.5 Pumping test KLX09 (Section 11.95-880.38)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 70.0 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 4.85 m (47.6 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a high transmissivity. After approx. 188 hours of pumping the pump was stopped.
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The subsequent recovery phase was measured for about 55 hours. For the analyses of the CRw
phase only the first 21 hours were used, because after this time period the recorded pressure
shows a straight line (it is assumed that the water level in the borehole reaches the intake of the
submersible pump and no further drawdown was possible). Apart from this both phases show no
problems and are adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw and CRwr phases show

a short horizontal stabilization at middle times, followed by an upward trend at late times.
Therefore, a two shell composite flow model with decreasing transmissivity at some distance
from the borehole was used for the analyses of both phases. The analysis is presented in
Appendix 1-5.

Selected representative parameters

The recommended transmissivity of 5.4-10~* m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better derivative quality. The confidence range for the
transmissivity is estimated to be 1.0-10* to 8.0-10* m?%/s. The flow dimension displayed during
the test is 2. The static ground water level was derived from the CRwr phase using type curve
extrapolation in the Horner plot to a value of 13.36 m.a.s.1.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.6 Pumping test KLX09B (Section 10.74-120.22)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 9.8 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.1 m (99.1 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 141 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 72 hours. Only the first part of the

CRw phase was analysed as no pressure data were available for the main part. The data show
fast recovery and oscillations, which were caused by tidal effects throughout the recovery phase.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a relative noisy derivative.
However, a homogeneous radial flow model with wellbore storage and skin was used for the
analysis. The derivative of the CRwr phase shows a flat part at middle and late times, which is
characteristic for a flow dimension of two (radial flow). A homogeneous radial flow model with
wellbore storage and skin was used for the analysis. The analysis is presented in Appendix 1-6.

Selected representative parameters

The recommended transmissivity of 8.5:10° m*/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 1.0-10° to 1.0-10~* m?s.
A flow dimension of 2 was assumed. The static ground water level was derived from the CRwr
phase using straight line extrapolation in the Horner plot to a value of 13.86 m.a.s.1.

Both phases show a high positive skin. This may be caused by non-Darcy flow effects in the
borehole and in the formation near the borehole wall. The derived transmissivities of both
phases show consistency. No further analysis is recommended.
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5.1.7 Pumping test KLX09C (Section 9.00-120.05)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 29.2 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 5.2 m (51.0 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium to high transmissivity. After approx. 138 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 97 hours. Due to the poor data
quality of the CRw phase only the subsequent recovery phase was analysed. The CRwr phase
shows oscillations induced by tidal effects but is still adequate for qualitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase shows steep downward trend at early
times, which is indicative for a high positive skin. At middle times the derivative shows a short
horizontal stabilization followed by an upward trend and a second stabilization. A two shell
composite flow model with decreasing transmissivity at some distance from the borehole was
used for the analysis. The analysis is presented in Appendix 1-7.

Selected representative parameters

The recommended transmissivity of 5.3:10* m*/s was derived from the analysis of the CRwr
phase (inner zone). The confidence range for the transmissivity is estimated to be 1.0-10* to
7.0-10* m¥s. The flow dimension displayed during the test is 2. The static ground water level
was derived from the CRwr phase using type curve extrapolation in the Horner plot to a value
of 13.79 m.a.s.l.

No further analysis is recommended.

5.1.8 Pumping test KLX09D (Section 9.75-121.02)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 14.0 I/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.5 m (93.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 141 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 68 hours. Only the first part of the
CRw phase was analysed, due to missing pressure data for the subsequent period. The Crw
phase shows a fast pressure decrease. Because of this the data quality is relatively poor, which
leads to ambiguity to the analyses of the Crw phase. The CRwr phase shows no problems and
is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a relative noisy derivative.
However, a homogeneous radial flow model with wellbore storage and skin was used for the
analysis. The derivative of the CRwr phase shows a horizontal stabilization at middle times
and an upward trend at late times, indicating a change in transmissivity. The CRwr phase was
matched using a two shell composite flow model with a decrease in transmissivity at some
distance from the borehole. The analysis is presented in Appendix 1-8.
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Selected representative parameters

The recommended transmissivity of 7.8:10° m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows the best data and derivative quality. The confidence range for
the transmissivity is estimated to be 2.0-107 to 1.0-10* m*/s (this range includes the transmissiv-
ity of the outer zone). The flow dimension during the test is 2. The static ground water level was
derived from the CRwr phase using type curve extrapolation in the Horner plot to a value of
13.93 m.a.s.L.

Both phases show some inconsistency regarding the derived flow models. This can be attributed
to the poor data quality of the CRw phase. However, regarding the derived transmissivities both
phases show consistency.

No further analysis is recommended.

5.1.9 Pumping test KLX09E (Section 9.00-120.00)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 31.5 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 6.50 m (53.9 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a relative high transmissivity. After approx. 141 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 76 hours. For the analyses of
the CRw phase only the first 20 hours were used. With the exception of the noise in the CRw
phase, both phases show no problems and are adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw and CRwr phases show

a short horizontal stabilization at middle times, followed by an upward trend at late times.
Therefore, a two shell composite flow model with decreasing transmissivity at some distance
from the borehole was used for the analyses of both phases. The analysis is presented in
Appendix 1-9.

Selected representative parameters

The recommended transmissivity of 2.6:10* m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better derivative quality. The confidence range for the
transmissivity is estimated to be 9.0-107° to 4.0-10~* m?/s (this range encompasses the outer zone
transmissivities of both phases). The flow dimension displayed during the test is 2. The static
ground water level was derived from the CRwr phase using straight line extrapolation in the
Horner plot to a value of 13.51 m.a.s.l.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.10 Pumping test KLX09F (Section 9.00-152.30)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 33.3 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 3.62 m (35.5 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a relative high transmissivity. After approx. 143 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 49 hours. For the analyses of
the CRw phase only the first 23 hours were used as about 40 hours of data were missing. The
recovery phase shows no problems and is adequate for quantitative analysis.
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Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw and CRwr phases show a
short horizontal stabilization at middle times, followed by an upward trend and a second stabili-
zation at late times. Therefore, a two shell composite flow model with decreasing transmissivity
at some distance from the borehole was used for the analyses of both phases. The analysis is
presented in Appendix 1-10.

Selected representative parameters

The recommended transmissivity of 4.3-10* m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better derivative quality. The confidence range for the trans-
missivity is estimated to be 1.0-10~* to 6.0-10~* m*s (this range encompasses the outer zone
transmissivities of both phases). The flow dimension displayed during the test is 2. The static
ground water level was derived from the CRwr phase using straight line extrapolation in the
Horner plot to a value of 14.14 m.a.s.1.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.11 Pumping test KLX09G (Section 9.30-100.10)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 7.7 /min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 7.9 m (77.6 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 52 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 88 hours. Only the first part of the
CRw phase was analysed. Both phases show a relative fast pressure decrease and increase,
respectively, at the beginning of each phase. Because of this the data quality is relatively
poor, which adds uncertainty to the analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the Crw and CRwr phase show a relative noisy
derivative. However, both phases were matched using a homogeneous radial flow model
with wellbore storage and skin. The analysis is presented in Appendix 1-11.

Selected representative parameters

The recommended transmissivity of 6.5-10~° m?/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 1.0-107° to 9.0-10-5 m?/s.
A flow dimension of 2 was assumed. The static ground water level was derived from the CRwr
phase using straight line extrapolation in the Horner plot to a value of 12.61 m.a.s.1.

Both phases show a high positive skin. This may be caused by non-Darcy flow effects in the
formation. The derived transmissivities of both phases show good consistency.

No further analysis is recommended.

5.1.12 Pumping test KLX10 (Section 12.10-1,001.20)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 90.3 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 6.93 m (68.0 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a high transmissivity. After approx. 188 hours of pumping the pump was stopped.
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The subsequent recovery phase was measured for about 235 hours. For the analyses of the CRw
phase only the first 18 hours were used, because after this time period the recorded pressure
shows a straight line (it is assumed that the water level in the borehole reaches the intake of the
submersible pump and no further drawdown was possible). Apart from this both phases show no
problems and are adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw and CRwr phases show

a short horizontal stabilization at middle times, followed by an upward trend at late times.
Therefore, a two shell composite flow model with decreasing transmissivity at some distance
from the borehole was used for the analyses of both phases. The analysis is presented in
Appendix 1-12.

Selected representative parameters

The recommended transmissivity of 5.3-10* m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows a slight better derivative quality. The confidence range for the
transmissivity is estimated to be 1.0-10* to 8.0-10* m?/s. The flow dimension displayed during
the test is 2. The static ground water level was derived from the CRwr phase using straight line
extrapolation in the Horner plot to a value of 13.20 m.a.s.1.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.13 Pumping test KLX10B (Section 9.00-50.25)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 22.0 1/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.9 m (96.8 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 49 hours of pumping the pump was stopped
and the recovery phase was started. After about 20 hours, pumping was continued for another
20 hours with an average flow rate of 12 I/min followed by a subsequent second recovery phase.
Only the first recovery phase was analysed. The recorded data of the CRw phase is relatively
noisy, but still amenable for a qualitative analysis. The CRwr phase shows no problems and is
adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a relative noisy derivative.
However, it seems to stabilize at middle and late times and a homogeneous radial flow model
with wellbore storage and skin was used for the analysis. The derivative of the CRwr phase
shows a horizontal stabilization at middle times and a slight upward trend at late times, indicat-
ing a change in transmissivity. The CRwr phase was matched using a two shell composite flow
model with a decrease in transmissivity at some distance from the borehole. The analysis is
presented in Appendix 1-13.

Selected representative parameters

The recommended transmissivity of 2.7-10* m?/s was derived from the analysis of the CRwr phase
(inner zone), which shows the better data and derivative quality. The confidence range for the
transmissivity is estimated to be 1.0-107 to 4.0-10* m?/s (this range includes the transmissivity of
the outer zone). The flow dimension during the test is 2. The static ground water level was derived
from the CRwr phase using straight line extrapolation in the Horner plot to a value of 11.62 m.a.s.1.
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Both phases show some inconsistency regarding the derived flow models and the high positive
skin derived from the CRwr phase. The different flow models can be attributed to the poor data
quality of the CRw phase. Non-Darcy flow effects can cause the high positive skin. However,
regarding the derived transmissivities both phases show consistency.

No further analysis is recommended.

5.1.14 Pumping test KLX10C (Section 9.00-146.25)
Comments to test

The test consists of a pumping test phase (CRw) with an average flow rate of 6.6 I/min,
followed by a pressure recovery phase (CRwr). The maximum drawdown just before stop

of flowing was about 10.4 m (101.8 kPa). The flow rate during the pumping phase and the
resulting drawdown indicate a medium transmissivity. After approx. 51 hours of pumping the
pump was stopped. The subsequent recovery phase was measured for about 65 hours. Due to
insufficient data

quality, the first part of each phase was analysed, only.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw and CRwr phase shows a steep downward trend
at middle and late times. This behaviour is indicative for a transition from wellbore dominated
flow to pure formation flow. No radial flow was reached. However, a homogeneous radial flow
model was assumed for the analyses of both phases. The analysis is presented in Appendix 1-14.

Selected representative parameters

The recommended transmissivity of 2.5-10~° m?/s was derived from the analysis of the CRwr
phase, which shows a slight better data and derivative quality. The confidence range for the
transmissivity is estimated to be 9.0-10° to 6.0-10~* m?/s A flow dimension of 2 was assumed.
The static ground water level was derived from the CRwr phase using type curve extrapolation
in the Horner plot to a value of 12.21 m.a.s.L.

The analyses of both phases show consistency. No further analysis is recommended.

5.1.15 Pumping test KLX11A (Section 12.05-992.29)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 39.9 1/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.7 m (105.4 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium to high transmissivity. After approx. 126 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 46 hours. For the analyses of
the CRw phase only the first 2 hours were used, because after this time period the recorded pres-
sure shows a straight line (it is assumed that the water level in the borehole reaches the intake
of the submersible pump and no further drawdown was possible). The CRwr phase shows no
problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the derivatives of the CRw shows a continuous downward
trend at late time. This indicates a transition from borehole dominated flow to pure formation
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flow. No radial flow was reached. A homogeneous radial flow model with wellbore storage and
skin was assumed for the analysis. The derivative of the CRwr phases show a short horizontal
stabilization at middle times, followed by an upward trend at late times. Therefore, a two shell
composite flow model with decreasing transmissivity at some distance from the borehole was
used for the analyses of both phases. The analysis is presented in Appendix 1-15.

Selected representative parameters

The recommended transmissivity of 1.2-10* m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows a short horizontal stabilization. The confidence range for the
transmissivity is estimated to be 5.0-107 to 4.0-10* m?/s. The flow dimension displayed during
the test is 2. The static ground water level was derived from the CRwr phase using type curve
extrapolation in the Horner plot to a value of 13.85 m.a.s.1.

The analyses of both phases show some inconsistencies regarding the chosen flow model. This
discrepancy can be explained by the short analysable CRw phase where no radial flow was
reached. No further analysis is recommended.

5.1.16 Pumping test KLX11B (Section 2.54-100.20)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 17.0 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.4 m (92.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 189 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 73 hours. For the analyses of the CRw
phase only the first part was used, because after this time period the recorded pressure shows a
straight line (it is assumed that the water level in the borehole reaches the intake of the submers-
ible pump and no further drawdown was possible).

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a noisy derivative and no flow
model could be determined. However, a homogeneous radial flow model with wellbore storage
and skin was used for the analysis. The derivative of the CRwr phase shows a horizontal
stabilization at middle times and an upward trend at late times, indicating a change in transmis-
sivity. The CRwr phase was matched using a two shell composite flow model with a decrease in
transmissivity at some distance from the borehole. The analysis is presented in Appendix 1-16.

Selected representative parameters

The recommended transmissivity of 8.2-10° m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows the better data and derivative quality. The confidence range
for the transmissivity is estimated to be 1.0-10° to 1.0-10* m*/s. The flow dimension during
the test is 2. The static ground water level was derived from the CRwr phase using type curve
extrapolation in the Horner plot to a value of 10.29 m.a.s.1.

Both phases show some inconsistency regarding the derived flow models, which can be
attributed to the poor data quality of the CRw phase. However, regarding the derived trans-
missivities both phases show consistency.

No further analysis is recommended.
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5.1.17 Pumping test KLX11C (Section 2.00-120.15)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 2.0 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 11.7 m (115.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium to high transmissivity. After approx. 45 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 27 hours. Due to the poor data
quality of the CRw phase only the subsequent recovery phase was analysed. The CRwr phase
shows no problems and is adequate for qualitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase was matched using a two shell composite
flow model with increasing transmissivity at some distance from the borehole. The analysis is
presented in Appendix 1-17.

Selected representative parameters

The recommended transmissivity of 4.6:10° m*/s was derived from the analysis of the CRwr
phase (inner zone). The confidence range for the transmissivity is estimated to be 2.0-10°° to
4.0-10° m%/s (this range encompasses the outer zone transmissivity). A flow dimension of

2 was assumed. The static ground water level was derived from the CRwr phase using type
curve extrapolation in the Horner plot to a value of 12.85 m.a.s.l.

No further analysis is recommended.

5.1.18 Pumping test KLX11D (Section 2.00-120.35)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 22.5 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.8 m (106.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 142 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 95 hours. For the analyses of the CRw
phase only the first 3 hours were analysable, because after this time period the recorded pressure
shows a straight line (it is assumed that the water level in the borehole reaches the intake of the
submersible pump and no further drawdown was possible). The CRwr phase shows no problems
and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a very noisy derivative and a flow
model cannot be detemined. However, a homogeneous radial flow model with wellbore storage
and skin was used for the analysis. The derivative of the CRwr phase shows a horizontal stabi-
lization at middle times and an upward trend at late times with a new stabilization at a higher
level, indicating a change in transmissivity. The CRwr phase was matched using a two shell
composite flow model with a decrease in transmissivity at some distance from the borehole.
The analysis is presented in Appendix 1-18.
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Selected representative parameters

The recommended transmissivity of 6.2:10° m*/s was derived from the analysis of the CRwr
phase (inner zone), which shows a better data and derivative quality. The confidence range for
the transmissivity is estimated to be 2.0-10° to 9.0-10°> m?/s. The flow dimension displayed
during the test is 2. The static ground water level was derived from the CRwr phase using
straight line extrapolation in the Horner plot to a value of 13.95 m.a.s.1.

Both phases show some inconsistency regarding the derived flow models, which can be
attributed to the poor data quality of the CRw phase. However, regarding the derived trans-
missivities both phases show consistency.

No further analysis is recommended.

5.1.19 Pumping test KLX11E (Section 2.00-121.30)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 2.2 1/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.7 m (95.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 160 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 81 hours. For the analyses of the CRw
phase only the first part was used, due to missing pressure data. In addition, the data of the CRw
phase is very noisy. Therefore the results should be regarded as an order of magnitude, only.
The CRwr phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a very noisy derivative. However,
a homogeneous radial flow model with wellbore storage and skin was used for the analysis. The
derivative of the CRwr phase shows a horizontal stabilization at middle times followed by an
upward trend at late times. This is indicative for a change in transmissivity. The CRwr phase
was matched using a two shell composite flow model with a decrease in transmissivity at some
distance from the borehole. The analysis is presented in Appendix 1-19.

Selected representative parameters

The recommended transmissivity of 7.0-10°° m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows the best derivative quality. The confidence range for the
transmissivity is estimated to be 2.0-10° to 1.0-10° m?%s. The flow dimension displayed during
the test is 2. The static ground water level was derived from the CRwr phase using type curve
extrapolation in the Horner plot to a value of 14.46 m.a.s.l.

Both phases show some inconsistency regarding the derived flow models, which is attributed
to the poor data quality of the CRw phase. However, regarding the derived transmissivities both
phases show consistency.

No further analysis is recommended.
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5.1.20 Pumping test KLX11F (Section 2.00-120.05)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 25.8 1/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 12.4 m (121.5 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium to high transmissivity. After approx. 44 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 82 hours, but shows several
pressure changes which are considered being induced by unnatural effects (e.g. movement of the
sensor). For the analyses of the CRw phase only the first part was analysable. The first 20 hours
of the CRwr phase show no problems and are adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test, the CRw phase shows a horizontal stabilization at
middle and late times, indicating radial flow. A homogeneous radial flow model with wellbore
storage and skin was used for the analysis. The derivative of the CRwr phase shows a horizontal
stabilization at middle times followed by a downward trend at late times. This is indicative for a
change in transmissivity. The CRwr phase was matched using a two shell composite flow model
with an increase in transmissivity at some distance from the borehole. The analysis is presented
in Appendix 1-20.

Selected representative parameters

The recommended transmissivity of 2.1-10° m*'s was derived from the analysis of the CRwr
phase (inner zone), which shows a better data and derivative quality. The confidence range for
the transmissivity is estimated to be 9.0-10°¢ to 7.0-10~° m?*/s. The flow dimension displayed
during the test is 2. The static ground water level was derived from the CRwr phase using
straight line extrapolation in the Horner plot to a value of 12.55 m.a.s.1.

Both phases show some inconsistency regarding the derived flow models, which is attributed
to the short analysable part of the Crw phase. However, regarding the derived near wellbore
transmissivities both phases show consistency.

No further analysis is recommended.

5.1.21 Pumping test KLX12A (Section 17.92-602.29)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 6.7 1/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.6 m (93.8 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 122 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 89 hours. The recorded pressure data
of the Crw phase shows after approx. 0.5 hours a straight line. It is assumed that the water level
reaches the intake of the pump and no further drawdown was possible. Therefore, the CRw
phase was not analysable. The CRwr phase shows no problems and is adequate for qualitative
analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase shows flat part at middle and late times
indicating radial flow. It was matched using a homogeneous radial flow model with wellbore
storage and skin. The analysis is presented in Appendix 1-21.
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Selected representative parameters

The recommended transmissivity of 2.3-10° m*/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 8.0-10° to 5.0-10~° m?/s.
The flow dimension displayed during the test is 2. The static ground water level was derived from
the CRwr phase using straight line extrapolation in the Horner plot to a value of 10.50 m.a.s.1.

No further analysis is recommended.

5.1.22 Pumping test KLX13A (Section 11.75-595.85)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 48.3 I/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.03 m (98.4 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium to high transmissivity. After approx. 117 hours of pumping the pump was
stopped. The subsequent recovery phase was measured for about 22 hours. For the analyses of
the CRw phase only the first 13 hours were used, because after this time period the recorded
pressure shows a straight line. (it is assumed that the water level in the borehole reaches the
intake of the submersible pump and no further drawdown was possible). Apart from this both
phases show no problems and are adequate for quantitative analyses.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivatives of both phases show a short horizontal
stabilization at middle times, followed by a considerable upward trend. At late times the deriva-
tives show a new horizontal stabilization at a higher level. A two shell composite flow model
with decreasing transmissivity at some distance from the borehole was used to match the data.
The analysis is presented in Appendix 1-22.

Selected representative parameters

The recommended transmissivity of 3.5-10~° m?/s was derived from the analysis of the CRwr
phase (outer zone), which is deemed to be representative for the formation. The confidence
range for the transmissivity is estimated to be 9.0-10°° to 6.0-10~° m*s. The flow dimension
displayed during the test is 2. The static ground water level was derived from the CRwr phase
using straight line extrapolation in the Horner plot to a value of 14.15 m.a.s.1.

The analyses of both phases show good consistency. No further analysis is recommended.

5.1.23 Pumping test KLX17A (Section 11.95-701.08)
Comments to test

The test consists of a pumping test phase (CRw) with an average flow rate of 15.7 I/min,
followed by a pressure recovery phase (CRwr). The maximum drawdown just before stop of
flowing was about 10.3 m (100.9 kPa). The flow rate during the pumping phase and the result-
ing drawdown indicate a medium transmissivity. After approx. 116 hours of pumping the pump
was stopped. The subsequent recovery phase was measured for about 71 hours. No analysable
flow period was identified during the CRw phase. The CRwr phase shows some oscilliations at
middle times. However, the recovery phase is still amenable for analysis.
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Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase is flat at middle and late
times indicating radial flow. Therefore it was matched using a homogeneous radial flow model
with wellbore storage and skin. The analysis is presented in Appendix 1-23.

Selected representative parameters

The recommended transmissivity of 5.2:10° m*/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 1.0-107° to 9.0-10-5 m?/s.
The flow dimension displayed during the test is 2. The static ground water level was derived from
the CRwr phase using straight line extrapolation in the Horner plot to a value of 17.34 m.a.s.1.

No further analysis is recommended.

5.1.24 Pumping test KLX18A (Section 11.83-611.28)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 14.2 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.1 m (99.5 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 168 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 153 hours. No analysable flow period
was identified during the CRw phase. The CRwr phase shows no problems and is adequate for
quantitative analysis though it is affected by tidal effects.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase shows a flat part at
middle and late times and was matched using a homogeneous radial flow model with wellbore
storage and skin. The analysis is presented in Appendix 1-24.

Selected representative parameters

The recommended transmissivity of 4.1-10-° m?/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 1.0-10° to 9.0-10° m?/s
The flow dimension displayed during the test is 2. The static ground water level was derived from
the CRwr phase using straight line extrapolation in the Horner plot to a value of 11.48 m.a.s.l.

No further analysis is recommended.

5.1.25 Pumping test KLX20A (Section 100.90-457.92)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 9.9 l/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.1 m (99.9 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 98 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 27 hours. No analysable flow period
was identified during the CRw phase. The CRwr phase shows no problems and is adequate for
quantitative analysis though it is affected by tidal effects.
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Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase was shows a continuous upward trend at
middle and late times, indicating a transition from wellbore dominated flow to pure formation
flow. At late times the derivative is noisy and no flow model can be determined. A homogeneous
radial flow model with wellbore storage and skin was used for the analysis, which is presented
in Appendix 1-25.

Selected representative parameters

The recommended transmissivity of 2.4-10~° m?/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 9.0-10° to 9.0-10° m?/s.
A flow dimension of 2 was assumed. The static ground water level was derived from the CRwr
phase using type curve extrapolation in the Horner plot to a value of 13.51 m.a.s.1.

No further analysis is recommended.

5.1.26 Pumping test KLX24A (Section 2.41-100.17)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 16.6 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 9.8 m (95.6 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 71 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 238 hours, but only the first 15 hours
are analysable. Due to the poor data quality of the CRw phase, no analysable flow period was
identified. However, the first 13 hours of the CRwr phase are adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase shows a horizontal stabilization at middle
times, followed by a slight upward trend at late times. A two shell composite flow model with
decreasing transmissivity was used for the analysis, which is presented in Appendix 1-26.

Selected representative parameters

The recommended transmissivity of 5.8:10° m*/s was derived from the analysis of the CRwr
phase (inner zone). The confidence range for the transmissivity is estimated to be 1.0-107 to
9.0-107° m%s. The flow dimension displayed during the test is 2. The static ground water level
was derived from the CRwr phase using straight line extrapolation in the Horner plot to a value
of 11.54 m.as.L.

No further analysis is recommended.

5.1.27 Pumping test KLX25A (Section 2.20-50.24)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 1.2 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 4.6 m (45.3 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 50 hours of pumping the pump was stopped.
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The subsequent recovery phase was measured for about 24 hours. No analysable flow period
was identified during the CRw phase. The CRwr phase shows no problems and is adequate
for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase shows a horizontal stabilization at middle
times, followed by a slight upward trend at late times. The analysis was conducted using a two
shell composite flow model with decreasing transmissivity at some distance from the borehole.
The analysis is presented in Appendix 1-27.

Selected representative parameters

The recommended transmissivity of 7.1-10° m?/s was derived from the analysis of the CRwr
phase (inner zone). The confidence range for the transmissivity is estimated to be 1.0-10°° to
1.0-10° m%s (this range includes the outer zone transmissivity). The flow dimension displayed
during the test is 2. The static ground water level was derived from the CRwr phase using
straight line extrapolation in the Horner plot to a value of 14.44 m.a.s.l.

No further analysis is recommended.

5.1.28 Pumping test KLX27A (Section 77.02—-650.56)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 16.5 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.0 m (98.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 153 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 160 hours. After approx. 0.6 hours
pumping the recorded pressure data shows a straight line. Therefore, the CRw phase is not
analysable. The CRwr phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the CRwr phase was matched using a homogeneous
radial flow model with wellbore storage and skin. The analysis is presented in Appendix 1-28.

Selected representative parameters

The recommended transmissivity of 2.9-10~° m?/s was derived from the analysis of the CRwr
phase. The confidence range for the transmissivity is estimated to be 7.0-10° to 6.0-10-> m?/s.
A flow dimension of 2 was assumed. The static ground water level was derived from the CRwr
phase using straight line extrapolation in the Horner plot to a value of 11.01 m.a.s.1.

No further analysis is recommended.

5.1.29 Pumping test KLX28A (Section 5.10-80.23)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 2.1 /min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.6 m (104.2 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 40 hours of pumping the pump was stopped.
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The subsequent recovery phase was measured for about 24.6 hours. After approx. 0.2 hours
pumping the recorded pressure data shows a straight line. Therefore, the CRw phase is not
analysable. The CRwr phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase shows a horizontal
stabilization at middle times followed by an upward trend at late times. This behaviour is
consistent with a decrease of transmissivity at some distance from the borehole. The analysis
is presented in Appendix 1-29.

Selected representative parameters

The recommended transmissivity of 4.6:10° m*/s was derived from the analysis of the CRwr
phase (inner zone). The confidence range for the transmissivity is estimated to be 8.0-107 to
7.0-10° m¥s. The flow dimension displayed during the test is 2. The static ground water level
was derived from the CRwr phase using type curve extrapolation in the Horner plot to a value
0f9.04 m.a.s.l.

No further analysis is recommended.

5.1.30 Pumping test KLX29A (Section 2.35-60.25)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 14.1 1/min, followed by
a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 5.2 m (51.4 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 23.3 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 17.3 hours. The recorded pressure data
of the CRw phase is very noisy. Because of this, the CRw phase was not analysed. The CRwr
phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase shows a horizontal
stabilization at middle times followed by an upward trend at late times. This behaviour is
consistent with a decrease of transmissivity at some distance from the borehole. The analysis
is presented in Appendix 1-30.

Selected representative parameters

The recommended transmissivity of 2.3-10~° m?/s was derived from the analysis of the CRwr
phase (outer zone), which is deemed to be representative for the formation. The confidence
range for the transmissivity is estimated to be 5.0-10°¢ to 4.0-10° m*s. The flow dimension
displayed during the test is 2. The static ground water level was derived from the CRwr phase
using type curve extrapolation in the Horner plot to a value of 9.26 m.a.s.l.

No further analysis is recommended.
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5.1.31 Pumping test KSHO1A (Section 2.35-60.25)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 3.4 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.3 m (101.4 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 168.3 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 23.1 hours. Due to a lack of pressure
data during early time and bad data quality at all, the CRw phase was not analysable. The CRwr
phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase shows a horizontal
stabilization at middle times followed by an upward trend at late times. This behaviour is
consistent with a decrease of transmissivity at some distance from the borehole. The analysis
is presented in Appendix 1-31.

Selected representative parameters

The recommended transmissivity of 8.2:10° m?/s was derived from the analysis of the CRwr
phase (inner zone), which shows a horizontal stabilization. The confidence range for the
transmissivity is estimated to be 1.0-10° to 1.0-10~° m?/s. The flow dimension displayed during
the test is 2. The static ground water level was derived from the CRwr phase using straight line
extrapolation in the Horner plot to a value of 1.95 m.a.s.l.

No further analysis is recommended.

5.1.32 Pumping test KSH02 (Section 80.00-1,001.11)
Comments to test

The test consists of a pump phase (CRw) with an average flow rate of 3.6 I/min, followed by

a pressure recovery phase (CRwr). The maximum drawdown just before stop of flowing was
about 10.5 m (103.4 kPa). The flow rate during the pumping phase and the resulting drawdown
indicate a medium transmissivity. After approx. 217 hours of pumping the pump was stopped.
The subsequent recovery phase was measured for about 51 hours. Due to fast drawdown and no
analysable pressure change during the pumping phase, the CRw phase was not analysed. The
CRwr phase shows no problems and is adequate for quantitative analysis.

Flow regime and calculated parameters

The flow dimension is interpreted from the slope of the semi-log derivative plotted in log-log
coordinates. In case of the present test the derivative of the CRwr phase shows a horizontal
stabilization at middle times followed by an upward trend at late times. This behaviour is
consistent with a decrease of transmissivity at some distance from the borehole. The analysis
is presented in Appendix 1-31.

Selected representative parameters

The recommended transmissivity of 1.3-10° m*/s was derived from the analysis of the CRwr phase
(inner zone), which shows a horizontal stabilization. The confidence range for the transmissivity
is estimated to be 2.0-107° to 3.0-10~° m?/s (this range encompasses the outer zone transmissivity).
The flow dimension displayed during the test is 2. The static ground water level was derived from
the CRwr phase using straight line extrapolation in the Horner plot to a value of —0.40 m.a.s.1.

No further analysis is recommended.
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6 Summary and conclusions

The summary and conclusions chapter summarizes the basic test parameters and analysis results.

6.1 Summary of results

Table 6-1. General test data from the pumping tests.

84

Borehole Borehole Borehole Date and time Date and time Q, Qn tp t h; h, he Test phases measured

ID Secup Seclow Test start Test stop (m3/s) (md/s) (s) (s) (m.a.s.l.) (m.a.s.l.) (m.a.s.l.) Analysed test phases
(m) (m) YYYYMMDD hh:mm YYYYMMDD hh:mm marked bold

KAVO01 70.04 757.31 20040218 16:25 20040226 14:46 3.11E-04 3.13E-04 369,540 81,882 1.31 -8.66 —0.55 CRw / CRwr

KAV04A 100.95 1,004.00 20040610 12:24 20040616 14:55 1.77E-04 2.10E-04 472,860 54,324 1.25 -8.75 -4.29 CRw / CRwr

KAV04B 11.52 101.03 20040616 17:18 20040618 06:11 3.90E-04 4.38E-04 74,040 58,726  3.55 —6.56 2.61 CRw / CRwr

KLX04 101.43 993.49 20040729 09:56 20040806 12:08 8.18E-04 9.23E-04 596,340 85,386 13.66 6.99 11.64 CRw / CRwr

KLX09 11.95 880.38 20060511 20:27 20060523 16:47 1.11E-03 1.17E-03 675,720 199,126 13.19 8.34 13.30 CRw / CRwr

KLX09B 10.74 100.22 20060221 10:45 20060409 11:50 1.63E-04 1.64E-04 509,280 259,916 13.42 3.32 13.53 CRw / CRwr

KLX09C 9.00 120.05 20060216 14:14 20060410 15:03 5.28E-04 4.86E-04 497,761 350,719 13.52 8.32 13.14 CRw / CRwr

KLX09D 9.75 121.02 20060217 09:50 20060408 16:13 2.32E-04 2.33E-04 508,020 243,941 13.03 3.53 13.68 CRw / CRwr

KLX09E 9.00 120.00 20060218 10:20 20060410 08:32 5.21E-04 5.25E-04 509,700 273,120 13.03 7.53 12.94 CRw / CRwr

KLX09F 9.00 152.30 20060220 10:21 20060411 09:05 5.55E-04 5.55E-04 515220 175,020 13.64 10.02 13.46 CRw / CRwr

KLX09G 9.30 100.10 20060712 14:07 20060719 06:00 1.37E-04 1.28E-04 186,060 315,480 12.67 4.76 12.37 CRw / CRwr

KLX10 12.10 1,001.20 20051210 11:10 20051231 07:35 1.45E-03 1.50E-03 679,800 846,600 12.73 5.80 12.74 CRw / CRwr

KLX10B 9.00 50.25 20060718 15:01 20060727 14:19 4.63E-04 3.66E-04 176,340 527,370 11.62 1.75 11.33 CRw / CRwr

KLX10C 9.00 146.25 20060724 12:59 20060730 06:58 1.13E-04 1.10E-04 183,960 235,590 11.46 1.08 11.49 CRw / CRwr

KLX11A 12.05 992.29 20061029 08:56 20061113 10:50 5.67E-04 6.65E-04 454,500 164,489 13.20 2.46 11.95 CRw / CRwr

KLX11B 2.54 100.20 20060904 15:01 20061022 15:57 2.67E-04 2.83E-04 681,600 262,680 10.04 0.64 9.78 CRw / CRwr
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Borehole Borehole Borehole Date and time Date and time Q, Qn tp tr h; h, he Test phases measured
ID Secup Seclow Test start Test stop (m3/s) (md/s) (s) (s) (m.a.s.l.) (m.a.s.l.) (m.a.s.l.) Analysed test phases
(m) (m) YYYYMMDD hh:mm YYYYMMDD hh:mm marked bold
KLX11C 2.00 120.15 20060906 10:14 20061020 13:00 2.92E-05 3.38E-05 161,460 95,428 12.55 0.80 12.53 CRw / CRwr
KLX11D 2.00 120.35 20060907 16:48 20061021 09:42 3.52E-04 3.74E-04 511,260 340,880 11.91 1.08 12.64 CRw / CRwr
KLX11E 2.00 121.30 20060922 14:47 20061002 15:53 3.77E-05 3.68E-05 576,900 290,882 9.62 0.00 14.38 CRw / CRwr
KLX11F 2.00 120.05 20061016 10:16 20061021 16:45 3.80E-04 4.29E-04 158,700 294,609 12.73 0.35 12.89 CRw / CRwr
KLX12A 17.92 602.29 20060609 16:05 20060619 08:54 1.04E-04 1.12E-04 438,180 319,860 10.66 1.10 10.16 CRw / CRwr
KLX13A 11.75 595.85 20060924 14:30 20061001 11:24 6.50E-04 8.06E-04 422,100 79,442 13.48 3.45 6.61 CRw / CRwr
KLX17A 11.95 701.08 20061210 16:56 20070111 14:01 2.37E-04 2.62E-04 418,860 256,780 16.57 6.29 16.81 CRw / CRwr
KLX18A 11.83 611.28 20060707 12:05 20060722 00:00 1.95E-04 2.37E-04 604,740 550,080 11.74 1.60 11.06 CRw / CRwr
KLX20A 100.90 457.92 20060618 09:17 20060711 09:35 1.12E-04 1.65E-04 351,840 852,060 13.72 3.62 13.34 CRw / CRwr
KLX24A 2.41 100.17 20060823 11:10 20060906 14:20 2.64E-04 2.76E-04 256,440 855,300 10.01 0.22 9.96 CRw / CRwr
KLX25A 2.20 50.24 20060816 15:53 20060820 10:55 1.25E-05 1.94E-05 179,580 86,404 14.64 10.02 13.73 CRw / CRwr
KLX27A 14.76 650.56 20071215 10:52 20080116 11:21 2.32E-04 2.76E-04 549,600 574,500 10.69 0.68 10.54 CRw / CRwr
KLX28A 5.10 80.23 20061124 11:28 20061127 08:48 2.42E-05 3.47E-05 145560 88,622 8.99 -1.63 7.04 CRw / CRwr
KLX29A 2.35 60.25 20061127 14:00 20061129 08:56 1.60E-04 2.35E-04 83,880 62,400 9.44 4.20 8.95 CRw / CRwr
KSHO1A 12.10 1,003.00 20030220 14:05 20030302 14:54 5.00E-06 8.33E-06 605,880 83,192 0.12 -10.22  -2.48 CRw / CRwr
KSHO02 80.00 1,001.11 20030709 11:57 20030722 16:15 5.19E-06 8.59E-06 781,920 183,808 -0.67 -11.21 -2.32 CRw / CRwr

Nomenclature
Q
Qn

Test phases

Flow in test section immediately before stop of flow [m?/s].

Arithmetical mean flow during perturbation phase [m?/s].

Duration of perturbation phase [s].

Duration of recovery phase [s].

Pressure in test section before start of flowing [m.a.s.l.].

Pressure in test section before stop of flowing [m.a.s.l.].

Pressure in test section at the end of the recovery [m.a.s.l.].

CRw: constant rate pump (withdrawal) phase.

CRwr: recovery phase following the constant rate pump (withdrawal) phase.
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Table 6-2. Results from analysis of the pumping tests.

Interval position Stationary flow Transient analysis

parameters Flow regime Formation parameters
Borehole up low Q/s Tw Perturb. Recovery Ty Te Ts1 Ts Tr Trmin Trmax (o3 g dt, dt, hyie

Phase Phase

ID m btoc mbtoc m?%s m?/s m?/s m?/s m?/s m?/s m?/s m?/s m?/s m3/Pa — min min m.a.s.l.
KAVO01 70.04 757.31 3.1E-05 4.6E-05 WBS2 WBS22 6.2E-05 #NV 74E-05 1.7E-05 7.4E-05 1.0E-05 1.0E-04 22E-06 -2.2 2460 45.00 1.92
KAVO4A  100.95 1,004.00 1.8E-05 2.6E-05 WBS2 WBS22 8.8E-05 #NV 6.8E-05 3.4E-06 6.8E-05 1.0E-05 1.0E-04 4.8E-06 -29 37.20 68.40 4.79
KAV04B 11.52 101.03 3.9E-05 5.0E-05 WBS2 WBS22 7.9E-05 #NV 9.6E-05 1.6E-05 9.6E-05 1.0E-05 2.0E-04 3.6E-07 -1.1 7.80 16.20 4.18
KLX04 101.43 99349 1.2E-04 1.8E-04 WBS22 WBS22 2.0E-04 7.0E-05 3.3E-04 8.0E-05 3.3E-04 5.0E-05 5.0E-04 3.2E-06 -2.8 12.60 20.40 13.44
KLX09 11.95 880.38 2.3E-04 3.4E-04 WBS22 WBS22 3.8E-04 8.8E-05 5.4E-04 1.1E-04 54E-04 1.0E-04 8.0E-04 52E-06 -14 12.00 2220 13.36
KLX09B 10.74 100.22 1.6E-05 2.1E-05 WBS2 WBS2 1.1E-04 #NV 8.5E-05 #NV 8.5E-05 1.0E-05 1.0E-04 4.5E-07 13.8 #NV #NV 13.86
KLX09C 9.00 120.05 1.0E-04 1.3E-04 #NV WBS22  #NV #NV 5.3E-04 1.1E-04 5.3E-04 1.0E-04 7.0E-04 4.3E-07 13.1 3.60 7.20 13.79
KLX09D 9.75 121.02 24E-05 3.2E-05 WBS2 WBS22 7.4E-05 #NV 7.8E-05 3.7E-05 7.8E-05 2.0E-05 1.0E-04 3.6E-07 125 23.40 63.00 13.93
KLX09E 9.00 120.00 9.5E-05 1.2E-04 WBS22 WBS22 1.7E-04 9.6E-05 2.6E-04 9.5E-05 2.6E-04 9.0E-05 4.0E-04 8.7E-07 19 1260 28.80 13.51
KLX09F 9.00 152.30 1.5E-04 2.1E-04 WBS22 WBS22 1.6E-04 1.3E-04 4.3E-04 1.1E-04 4.3E-04 1.0E-04 6.0E-04 59E-07 -1.2 3.00 7.80 14.14
KLX09G 9.30 100.10 1.7E-05 2.2E-05 WBS2 WBS2 6.7E-05 #NV 6.5E-05 #NV 6.5E-05 1.0E-05 9.0E-05 4.7E-07 13.5 #NV #NV 12.61
KLX10 12.10 1,001.20 2.1E-04 3.2E-04 WBS22 WBS22 3.7E-04 8.4E-05 5.3E-04 1.2E-04 5.3E-04 1.0E-04 8.0E-04 25E-06 -3.2 7.20 12.00 13.20
KLX10B 9.00 50.25 4.7E-05 5.4E-05 WBS2 WBS22 1.2E-04 #NV 2.7E-04 1.1E-04 2.7E-04 1.0E-05 4.0E-04 3.7E-07 299 2340 75.60 11.62
KLX10C 9.00 146.25 1.1E-05 1.5E-05 WBS2 WBS2 2.4E-05 #NV 2.5E-05 #NV 2.5E-05 9.0E-06 6.0E-04 5.5E-07 3.9 #NV #NV 12.21
KLX11A 12.05 99229 53E-05 8.0E-05 WBS2 WBS22 1.0E-04 #NV 1.2E-04 2.7E-05 1.2E-04 5.0E-05 4.0E-04 34E-06 -1.0 61.80 10560 13.85
KLX11B 254 100.20 2.8E-05 3.7E-05 WBS2 WBS22 4.6E-05 #NV 8.2E-05 3.1E-05 8.2E-05 1.0E-05 1.0E-04 5.1E-07 3.5 19.20 64.80 10.29
KLX11C 2.00 120.15 2.5E-06 3.3E-06 #NV WBS22  #NV #NV 46E-06 2.3E-05 46E-06 2.0E-06 4.0E-05 5.2E-07 3.0 #NV #NV 12.85
KLX11D 200 120.35 3.2E-05 4.3E-05 WBS2 WBS22 7.7E-05 #NV 6.2E-05 2.5E-05 6.2E-05 2.0E-05 9.0E-05 6.5E-07 -1.8 13.20 31.20 13.95
KLX11E 200 12130 3.9E-06 5.2E-06 WBS2 WBS22 6.6E-06 #NV 7.0E-06 5.6E-07 7.0E-06 20E-06 1.0E-05 4.3E-07 2.2 187.80 690.00 14.46
KLX11F 2.00 120.05 3.1E-05 4.1E-05 WBS2 WBS22 2.1E-05 #NV 21E-05 b5.9E-05 2.1E-05 9.0E-06 7.0E-05 &.3E-07 6.1 1.20 13.20 12.55
KLX12A 17.92 602.29 1.1E-05 1.6E-05 #NV WBS2 #NV #NV 2.3E-05 #NV 23E-05 8.0E-06 5.0E-05 3.8E-06 2.1 #NV #NV 10.50
KLX13A 11.75 595.85 6.5E-05 9.3E-05 WBS22 WBS22 1.6E-03 3.4E-05 3.5E-03 3.5E-05 3.5E-05 9.0E-06 6.0E-05 2.8E-05 -2.2 168.00 930.00 14.15
KLX17A 11.95 701.08 2.3E-05 3.4E-05 #NV WBS2 #NV #NV 5.2E-05 #NV 5.2E-05 1.0E-05 9.0E-05 3.9E-06 3.3 322.20 3,600.00 17.34
KLX18A 11.83 611.28 1.9E-05 2.8E-05 #NV WBS2 #NV #NV 41E-05 #NV 41E-05 1.0E-05 9.0E-05 3.8E-06 2.7 126.00 2,349.60 11.48
KLX20A 100.90 457.92 1.1E-05 1.5E-05 #NV WBS2 #NV #NV 2.4E-05 #NV 24E-05 9.0E-06 9.0E-05 3.8E-06 4.0 #NV #NV 13.51
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Interval position

Stationary flow

Transient analysis

parameters Flow regime Formation parameters
Borehole up low Q/s Twm Perturb. Recovery Ty Te Ts1 Te Tr Truin Trmax C g dt, dt, hyi
Phase Phase

ID m btoc mbtoc m?s m?/s m?/s m?/s m?/s m?/s m?/s m?/s m?/s m?/Pa - min min m.a.s.l.
KLX24A 241 10017 2.7E-05 3.5E-05 #NV WBS22  #NV #NV 5.8E-05 3.2E-05 5.8E-05 1.0E-05 9.0E-05 3.3E-07 53 27.00 77.40 11.54
KLX25A 2.20 50.24 2.7E-06 3.2E-06 #NV WBS22  #NV #NV 71E-06 24E-06 7.1E-06 1.0E-06 1.0E-05 1.1E-06 —-4.0 6840 210.00 14.44
KLX27A 14.76  650.56 2.3E-05 3.3E-05 #NV WBS2 #NV #NV 29E-05 #NV 29E-05 7.0E-06 6.0E-05 3.9E-05 -3.3 #NV #NV 11.01
KLX28A 5.10 80.23 2.3E-06 2.9E-06 #NV WBS22  #NV #NV 46E-06 8.6E-07 46E-06 8.0E-07 7.0E-06 6.3E-07 -3.1 15.00 749.40 9.04
KLX29A 2.35 60.25 3.1E-05 3.7E-05 #NV WBS22  #NV #NV 1.4E-04 2.3E-05 2.3E-05 5.0E-06 4.0E-05 1.7E-06 -3.2 #NV #NV 9.26
KSHO1A 12.10 1,003.00 5.0E-06 8.3E-06 #NV WBS22  #NV #NV 8.2E-06 2.0E-06 8.2E-06 1.0E-06 1.0E-05 4.0E-06 -2.8 192.00 342.00 1.95
KSHO02 80.00 1,001.11 5.2E-06 7.8E-06 #NV WBS22  #NV #NV 1.3E-05 3.4E-06 1.3E-05 2.0E-06 3.0E-05 3.8E-06 0.9 417.60 75480 -0.40

Nomenclature

Q/s
Tu

Flow regime

Tr

Ts

Tr

T / Trwax
C

3

dt, / dt,

Pt

#NV

Specific capacity.
Transmissivity according to /Moye 1967/.

The flow regime description refers to the recommended model used in the transient analysis. WBS denotes wellbore storage and skin and is followed by a set of numbers
describing the flow dimension used in the analysis (1 = linear flow, 2 = radial flow, 3 = spherical flow). If only one number is used (e.g. WBS2 or 2) a homogeneous flow
model (1 composite zone) was used in the analysis, if two numbers are given (WBS22 or 22) a 2 zones composite model was used.

Transmissivity derived from the analysis of the perturbation phase (CRw). In case a homogeneous flow model was used only one T; value is reported, in case a two zone
composite flow model was used both Ty (inner zone) and Ty, (outer zone) are given.

Transmissivity derived from the analysis of the recovery phase (CRwr). In case a homogeneous flow model was used only one T; value is reported, in case a two zone
composite flow model was used both T (inner zone) and T, (outer zone) are given.

Recommended transmissivity.
Confidence range lower/upper limit.
Wellbore storage coefficient.

Skin factor (calculated based on a Storativity of 1-107%; see chapter 4.5.4).

Estimated start/stop time of evaluation for the recommended transmissivity (T+).

Static fresh-water head.

Not analysed/no values.



Table 6.3. Results from the ri-index calculation of (see Chapter 4.5.8 for details).

Borehole Recommended Calculated Storativity S* Time t for radius of  ri-index Radius of
ID transmissivity T based on Rhen et al. influence calculation Influence
(m?/s) -) (s) ) (m)
KAVO01 7.38E-05 6.01E-06 2,700 1 273.05
KAVO04A 6.80E-05 5.77E-06 4,104 1 329.82
KAV04B 9.56E-05 6.84E-06 972 1 174.78
KLX04 3.30E-04 1.27E-05 1,224 1 267.34
KLX09 5.40E-04 1.63E-05 1,332 1 315.42
KLX09B 8.50E-05 6.45E-06 259,916 0 2,775.32
KLX09C 5.30E-04 1.61E-05 432 1 178.79
KLX09D 7.84E-05 6.20E-06 3,780 1 327.99
KLX09E 2.61E-04 1.13E-05 1,728 1 299.55
KLX09F 4.32E-04 1.45E-05 468 1 176.82
KLX09G 6.54E-05 5.66E-06 315,480 0 2,863.67
KLX10 5.33E-04 1.62E-05 720 1 231.15
KLX10B 2.71E-04 1.15E-05 4,536 1 489.92
KLX10C 2.50E-05 3.50E-06 235,590 -1 1,945.83
KLX11A 1.22E-04 7.73E-06 6,336 1 474.29
KLX11B 8.15E-05 6.32E-06 3,888 1 335.89
KLX11C 4.60E-06 1.50E-06 #NV -1 #NV
KLX11D 6.16E-05 5.49E-06 1,872 1 217.32
KLX11E 6.98E-06 1.85E-06 41,400 1 592.93
KLX11F 2.06E-05 3.18E-06 792 -1 107.49
KLX12A 2.30E-05 3.36E-06 319,860 0 2,220.52
KLX13A 3.47E-05 4.12E-06 #NV 1 #NV
KLX17A 5.23E-05 5.06E-06 216,000 0 2,240.76
KLX18A 4.09E-05 4.48E-06 140,976 0 1,702.34
KLX20A 2.44E-05 3.46E-06 852,060 0 3,678.11
KLX24A 5.82E-05 5.34E-06 4,644 1 337.46
KLX25A 7.13E-06 1.87E-06 12,600 1 328.85
KLX27A 2.86E-05 3.74E-06 574,500 0 3,142.53
KLX28A 4.55E-06 1.49E-06 44,964 1 555.24
KLX29A 2.26E-05 3.33E-06 #NV 1 #NV
KSHO1A 8.20E-06 2.00E-06 20,520 1 434.59
KSH02 1.34E-05 2.56E-06 45,288 1 729.98
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6.2 Correlation analysis

A correlation analysis was used with the aim of examining the consistency of results and deriv-
ing general condlusion regarding the testing and analysis methods used.

6.2.1 Comparison of steady state and transient analysis results

The steady state derived transmissivities (Ty and Q/s) were compared in a cross-plot with the
recommended transmissivity values derived from the transient analysis for the pumping tests
(see following Figure 6-5).

The correlation analysis shows that the transmissivities derived from the steady state differ by
less than one order of magnitude from the transmissivities derived from the transient analysis.

6.2.2 Comparison between the matched and theoretical wellbore
storage coefficient

The wellbore storage coefficient describes the capacity of the borehole to store fluid as a result
of a unit pressure change in the interval. For a open system the theoretical storage coefficient is
calculated as follows:

2
_7rn,

P&

C

For the pumping tests the theoretical wellbore storage was calculated based on the casing
diameter, because the water level changes during the pumping test are taking place in this part
of the borehole. The resulting theoretical wellbore storage ranges between 4.6-107and 2.1-10°¢
m?/Pa.

The matched wellbore storage coefficient is derived from the transient type curve analysis by
matching the unit slope early times derivative plotted in log-log coordinates.

Figure 6-2 presents a cross-plot of the matched and theoretical wellbore storage coefficients.

The comparison shows relative good consistency between both kinds of wellbore storages.
Two exceptions are the derived wellbore storages from the analysis of the pumping tests
conducted in borehole KLX13A and KLX27A, which show considerable higher values than the
theoretical wellbore storage.
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APPENDIX 1-13
PFL Pumptest KL X10B

Analysis diagrams
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Pressure and flow rate vs. time; cartesian plot
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APPENDIX 1-14
PFL Pumptest KLX10C

Analysis diagrams
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APPENDIX 1-15
PFL Pumptest KLX11A

Analysis diagrams
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APPENDIX 1-16
PFL Pumptest KLX11B

Analysis diagrams
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Pressure and flow rate vs. time; cartesian plot
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APPENDIX 1-17
PFL Pumptest KLX11C

Analysis diagrams
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Not analysable
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APPENDIX 1-18
PFL Pumptest KLX11D

Analysis diagrams
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Pressure and flow rate vs. time; cartesian plot
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APPENDIX 1-19
PFL Pumptest KLX11E

Analysis diagrams
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APPENDIX 1-20
PFL Pumptest KLX11F

Analysis diagrams
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APPENDIX 1-21
PFL Pumptest KLX12A

Analysis diagrams
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Not analysable
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APPENDIX 1-22
PFL Pumptest KLX13A

Analysis diagrams
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APPENDIX 1-23
PFL Pumptest KLX17A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-24
PFL Pumptest KL X18A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-25
PFL Pumptest KL X20A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-26
PFL Pumptest KL X24A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-27
PFL Pumptest KL X25A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-28
PFL Pumptest KLX27A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-29
PFL Pumptest KL X28A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-30
PFL Pumptest KLX29A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-31
PFL Pumptest KSHO1A

Analysis diagrams
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Not analysable

CRw phase; log-log match
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APPENDIX 1-32
PFL Pumptest KSHO02

Analysis diagrams
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Not analysable

CRw phase; log-log match
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Linear plot Q and p

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KAVO1|Test start: 18.02.2004 16:25
Test section from - to (m): 70.04 - 757.31)Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.16}Responsible for Stephan Rohs
test evaluation:

Flow period Recovery period

118.854
7.38E-5
1.66E-5
104E-6
C2 21866
Alpha 0.01283
s 216

01
0.0001 0.001 01 1 100

Elapsed time (hrs)

The recommended transmissivity of 7.4E-5 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a better da
derivative quality. The confidence range for the transmissivity is
estimated to be 1E-5 to 1E-4 m2/s (this range encompasses the
zone transmissivity). The flow dimension displayed during the teg
The static ground water level was derived from the CRwr phase U
straight line extrapolation in the Horner plot to a value of 1.92 m 3

Indata Indata
120 1 [Jhi(masl)= 1.31
e el as)) = 8.6 (masl) = 0.5
" o, mrs)= 3.11E-0]
z” tp(s) = 36954¢t- (s) = 81881
w SelS ()= 1.00E-0§s el S" ()= 1.00E-0
i EC, (mS/m)=
Tempy(gr C)=
2 *  |Derivative fact.= 0.09Derivative fact.= 0.14
Results Results
Qls (m?s)= 3.1E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 4.6E-05]
Flow regime: transient Flow regime: transient
100 dt; (min) = NA dt; (min) = 24.60
K‘;Hs dt, (min) = NA dt, (min) = 45.00
- T (m%s) = 6.2E-05|T (m%/s) = 7.4E-05]
£ S () = 1.0E-06]S (-) = 1.0E-0§
Ks (mls) = 8.9E-08|Ks (m/s) = 1.1E-07
H Lt Se (1/m) = 1.5E-09]S, (1/m) = 1.5E-09
: v C (mPa) = 4.5E-06|C (mPa) = 2 2E-06)
“y N Co () = 1.1E+02|Cp () = 5.5E+01
BN E0) = L) = -2.2
' Tore(m’/s) = NA Tere(m’/s) = NA
oo o1 L ety 10 w Sere(-) = NA Sere(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 24.60|c (m*/Pa) = 2.2E-06]
- dt; (min) = 45.00|Cp (-) = 2.4E+02
T, (mls) = TAEOS[E() - 22
R S () = 1.0E-0§
o ke (mls) = T1E-07
; S.(Um) = 1.5E-09
;;; Comments:

h the

uter

sing
sl.
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar]Test no: 1
Borehole ID: KAVO4A]Test start: 10.06.2004 12:24]

Test section from - to (m):

100.95 - 1004.00,

Responsible for
test execution:

PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

Indata Indata
o pspm— g NGESDE L2
o o ho(m asl) = -8.79hs (m asl) = -4.29
" Qs 1.77E-04
i L fps) = 47286Qt (s) = 54324
w ! [sels’()= 1.00E-0§s el S" ()= 1.00E-0
{ / =3 |EC, (mS/m)=
) Tempy(gr C)=
» L!\ - ‘ Derivative fact.= 0.0gDerivative fact.= 0.13
Results Results
Qls (m?s)= 1.8E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 2.6E-05
Flow regime: transient Flow regime: transient
dt; (min) = #NV dt; (min) = 37.20
o o dt (min) = #NV dt, (min) = 68.40
T T(m%s) = 8.8E-05]T (m?%s) = 6.8E-05)
£ ~_ S () = 1.0E-06]S (-) = 1.0E-06
i : Y Ko (mls) = 9.7E-08|K. (m/s) = 7 5E-08
e .t Ss (1/m) = 1.1E-09|S, (1/m) = 1.1E-09
E . C (m*Pa) = 2.1E-06c (m’/Pa) = 4.8E-08
[ : Co (V) = 3.4E+01|Cp, () = 7.6E+01]
o 39 - s ) - 29
e T e " T eemis) = [NA Tere(m?s) = |NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 37.20|c (m¥/Pa) = 4.8E-06]
— dt; (min) = 68.40|Cp (-) = 5.3E+02
ol Tr(m%s) = 6.8E-05[¢ (-) = -2.9
e S () = 1.0E-0§
; Ks (m/s) = 7.5E-08
E Som) = T.1E.09
? ’ Comments:

a1

01

Pt 147.00
6.80E5
3.35E6
15766

c2 2
Alpha 0.01153

kPa
s
s
m3kPa
makPa
hrs

0.1
Elapsed time (hrs)

8
8

The recommended transmissivity of 6.8E-5 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a better da
derivative quality. The confidence range for the transmissivity is
estimated to be 1E-5 to 1E-4 m2/s. The flow dimension displayed
during the test is 2. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to
value of 4.79 m asl.

h the

In the
a
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KAVO04B]Test start: 16.06.2004 17:18
Test section from - to (m): 11.52 - 101.03|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.076]Responsible for Stephan Rohs
test evaluation:

Linear plot Q and p

Flow period Recovery period

Indata Indata
hi (m asl) = 3.55
- PFL Pumping KAV048 - Pressiee ’ hy(m asl) = -6.5qhe (m asl) = 2.61
o o, m¥s)= 3.90E-0
tp(s) = 7404t (s) = 58724
\\/ SelS ()= 1.00E-04s el S ()= 1.00E-0
" ¢ |EC. (mS/m)=
o \N\ "t [femputaro-
N ——i o Derivative fact.= 0.09Derivative fact.= 0.13
R Results Results
Qls (m?s)= 3.9E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 5.0E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 7.80
G phase dt, (min) = NA dt; (min) = 16.20
e T(ms) = 7.9E-05|T (mls) = 9.6E-05)
S () = 1.0E-06]S (-) = 1.0E-0§
Ks (m/s) = 8.8E-07|K; (m/s) = 1.1E-0§
Se (1/m) = 1.1E-08]S, (1/m) = 1.1E-08§
C (m¥Pa) = 7.1E-07|c (m*Pa) = 3.6E-07
Co () = 7.8E+01|Cp (-) = 4.0E+01
P E() = -0.3J¢ () = -1.0
oo " cwsmaimon | * * ITore(m?s) = NA Tere(M’/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 7.80|c (m*/Pa) = 3.6E-07
- dt; (min) = 16.20|Co (-) = 4.0E+01
rom = [ SR
S () = 1.0E-0§
Ks (m/s) = 1.9E-05
Ss (1/m) = 2.0E-07
10 Comments:

1
0.0001 0.001 0.01 0.1
Elapsed time (hrs)

The recommended transmissivity of 9.6E-5 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a horizont
stabilization. The confidence range for the transmissivity is estim
to be 1E-5 to 2E-4 m2/s (this range encompasses the outer zone
transmissivity). The flow dimension displayed during the test is 2.
static ground water level was derived from the CRwr phase using
straight line extrapolation in the Horner plot to a value of 4.18 m 3

h the
il
ted

The
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar]Test no: 1
Borehole ID: KLX04]Test start: 29.07.2004 09:56

Test section from - to (m):

101.43 - 993.49

Responsible for
test execution:

PFL Pum

ptest

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Stephan Rohs

Flow period Recovery period

o1
0.0001 0.001

0.1
Elapsed time (hrs)

Indata Indata
PFL Pumping KLX0A Bdsiored h (m asl) = 13.64
2201+ w0 hy(m asl) = 6.99he (m asl) = 11.64
] S— * Qe (m%/s)= 8.18E-01
e [~ - “ _ tp(s) = 50634Qt- (s) = 8538(
I - " Eesos T.O0E-0§s 01 S ()= T.O0E0
5 ) ¢ |EC, (mS/m)=
o " Tempy(gr C)=
w0 Derivative fact.= 0.19Derivative fact.= 0.09
Results Results
Qls (m?s)= 1.2E-04
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.8E-04
Flow regime: transient Flow regime: transient
dt; (min) = 19.20}dt; (min) = 12.60)
e dt, (min) = 35.40dt, (min) = 20.40
T(ms) = 2.0E-04|T (mrs) = 3.3E-04
% S() = 1.0E-06[S (-) = 1.0E-06
: Ks (m/s) = 2.2E-07|K; (m/s) = 3.7E-07
E o Se (1/m) = 1.1E-09]S, (1/m) = 1.1E-09
E C (m¥Pa) = 2.2E-06|C (m*/Pa) = 3.2E-06
Co () = 3.5e+01]|Cp (-) = 5.1E+01
P £ () = 25t () = 28
- . N S 1 : b TGRF(mzls) = NA TGRF(mZ/S) = NA
Sere(-) = NA Sere(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 12.60|c (m*Pa) = 3.2E-06]
dt; (min) = 20.40|Cp (-) = 3.6E+02
T s = e -
g S () = 1.0E-0§
i, Ko (m/s) = 3.7E.07
g Ss (1/m) = 1.1E-09
g Comments:
g

The recommended transmissivity of 3.3E-4 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a slight be
derivative quality. The confidence range for the transmissivity is
estimated to be 5E-5 to 5E-4 m2/s (this range encompasses the
zone transmissivities of both phases). The flow dimension display
during the test is 2. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to
value of 13.44 m as

h the
[ter

uter
ed

In the
a
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Test Summary Sheet

test execution:

Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09|Test start: 11.05.2006 20:27|
Test section from - to (m): 11.95 - 880.38|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for

test evaluation:

Flow period Recovery period

Stephan Rohs

Indata Indata
prpumpng koo Zewe | hi(moasl) = 13.14
Bty %0 hy(m asl) = 8.34hg (m asl) = 13.3(
_ "1l mis)= 1.11E-0
: = tp(s) = 675720t (s) = 19912
i [sels o= 1.00E-0§s el S" ()= 1.00E-0
- ¢ |ECw (mS/m)=
+  |Tempu(gr C)=
D . |Derivative fact.= 0.1(Derivative fact.= 0.04
o . .
Results Results
Qls (m?s)= 2.3E-04
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.4E-04
Flow regime: transient Flow regime: transient
dt; (min) = 16.20}dt; (min) = 12.00)
S e dt; (min) = 23.401dt; (min) = 22.20]
L T (ms) = 38E-04|T (m¥s) - 5.4E-04
F S () = 1.0E-06]S (-) = 1.0E-0§
: Ks (m/s) = 4.9E-07|Ks (m/s) = 6.9E-07
§ o Se (1/m) = 1.3E-09]S, (1/m) = 1.3E-09
i C (m/Pa) = 4.7€-06|c (m*/Pa) = 5.2E-06
Co () = 7.4E+01]Cp (-) = 8.2E+01]
EonE mn £(9) = -2.0[¢ () = -1.4
- ) Elapsed time (hrs) TGRF(mZ/S) = NA TGRF(mZ/S) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 12.00]c (m®*Pa) = 5.2E-06
- dt, (min) = 22.20[Cp () = 5.7E+02
Srine Tr(m%s) = 5.4E-04J¢ (-) = -1.4
A S () = 1.0E-0§
. Ks (m/s) = 6.9E-07,
c Ss (1/m) = 1.3E-09
o Comments:
E . . The recommended transmissivity of 5.4E-4 m2/s was derived from the
analysis of the CRwr phase (inner zone), which shows a slight befter
Bz ke derivative quality. The confidence range for the transmissivity is
& %ﬂiﬁé e estimated to be 1E-4 to 8E-4 m2. The flow dimension displayed d
ol the test is 2. The static ground water level was derived from the GRwr
o oo oo Eepsedime (v * * |phase using straight line extrapolation in the Horner plot to a valje of
13.36 m asl.
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Test Summary Sheet

test execution:

Project: Oskarshamn site investigation|Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09B|Test start: 21.02.2006 10:45
Test section from - to (m): 10.74 - 100.22|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.077

Linear plot Q and p

IFIQW period

Responsible for
test evaluation:

Stephan Rohs

ﬁecoverv period

res

01
0.0001

01
Elapsed time (hrs)

Indata Indata
260 — hi (m asl) = 13.43
T hp(m asl) = 3340 (masl) = 13.54
N o T e 1.63E-0f
: N IO 50928Qt (s) = 259914
; ' “ SelS ()= 1.00E-0§S ol S ()= 1.00E-0
i »: [|ECy (MS/m)=
" e : Tempy(gr C)=
A S * Derivative fact.= 0.09Derivative fact.= 0.1
1 |
° * o Elapsed Time [h] 0 - =
Results Results
Qls (m?s)= 1.6E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 2.1E-05
Flow regime: transient Flow regime: transient
dt; (min) = 44.40dt; (min) = NA
R - dt, (min) = 996.00|dt, (min) = NA
[ e T(mis) = TIE-04T (mis) = 8.5E-05
i . S() = 1.0E-06[S (-) = 1.0E-06
Ko (m/s) = T2E-06|K. (M/s) = 9.5E-07
: A : Se (1/m) = 1.1E-08]S, (1/m) = 1.1E-08§
7 gl C (mPa) = 20E-07[C (m/Pa) = 45607
i . S Co) = 22E+01|Co O = 4.9E+01
o IO S 0 - ZF O 138
T e tre @ T ore(m?s) = NA Tere(m?/s) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 4.5E-07|
dt, (min) = NA Co () = 5.0E+01
T (mls) = BSE-0SE() = 138
. S () = 1.0E-0§
Ke (mls) = 9.5E-07
Som) = T1E.09
; o Comments:

The recommended transmissivity of 8.5E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the

transmissivity is estimated to be 1E-5 to 1E-4 m2/s. A flow dimen
of 2 was assumed. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to
value of 13.86 m asl.

h the

Bion
h the
a
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09C|Test start: 03.03.2006 13:33]
Test section from - to (m): 9.00 - 120.05)Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
B PFL Pumping KLX09C e B h (m asl ) = 13.52
" . |pemasl) = 8.3dhc (masl) = 13.14
L Q, (m*/s)= 5.28E-01
£uo i lp(s) = 49776t (s) = 35071
;m | . |sel S (1)= 1.00E-0fs el S'(-)= 1.00E-0
5 0 . »2 |EC,, (mS/m)=
Tempy(gr C)=
k\"""' “  |Derivative fact.= [NA Derivative fact.= 0.07
Results Results
Qls (m?s)= 1.0E-04
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.3E-04
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 3.60
dt; (min) = NA dt, (min) = 7.20
T (m%s) = NA T (m%s) = 5.3E-04
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 4.8E-06
Not analvsabl Ss (/m) = NA Ss (1/m) = 9.0E-09
ot an e
g C (m°Pa) = NA C (m%Pa) = 4.3E-07
Co (-) = NA Cp (+) = 4.6E+01
() = NA E() = 13.1]
Tore(M’/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 3.60]c (m*Pa) = 4.3E-07
dt; (min) = 7.201Cp (-) = 4.7E+01
s Ty (m?/s) = 5.3E-04J¢ (-) = 13.1
g Log-Log match S (_) — 1.0E_06
§ Ks (m/s) = 4.8E-06
: S (Um) = 9.0E-09
§ Comments:
g The recommended transmissivity of 5.3E-4 m2/s was derived frof the
analysis of the CRwr phase. The confidence range for the
Pz ke transmissivity is estimated to be 1E-4 to 7E-4 m2/s. The flow
& i‘z’ég‘% naa N dimension displayed during the test is 2. The static ground water jevel
oab— oo o . . - 1. Jwas derived from the CRwr phase using straight line extrapolatiof in
Elapsedume (re) the Horner plot to a value of 13.79 m asl.
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Test Summary Sheet
Project: Oskarshamn site investigation|Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09D|Test start: 22.03.2006 14:33
Test section from - to (m): 9.75 - 121.02)Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:

Linear plot Q and p

IFIow period

ﬁecoverv period

Indata Indata
a PFL Pumping KLX09D ’ hi (m aSI ) = 130:
20 hy(m asl) = 3.53hg (masl) = 13.64
— Q, (m’s)= 2.32E-0]
£ < fr(s) = 50802¢t- (s) = 24394
¢ Isels’ ()= 1.00E-0¢s e| S*(-)= 1.00E-0
e =% |EC, (MS/m)=
Tempy(gr C)=
“  |Derivative fact.= 0.07Derivative fact.= 0.01
D o
v e e e ® mom we w w = @
Results Results
Qls (m?s)= 2.4E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.2E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 23.40
1000 o dt; (min) = NA dt, (min) = 63.00
F 100 EL?g‘tlegarieatch T (m2/5) = 7.4E-05|T (mzls) = 7.8E-05
g S() = 1.0E-06|S (-) = 1.0E-06
é Ks (m/s) = 6.6E-07|K; (m/s) = 7.0E-07
g Ss (/m) = 9.0E-09|Ss (1/m) = 9.0E-09
m C (m¥Pa) = 2.2E-07|c (m*Pa) = 3.6E-07
. Co (-) = 2.3E+01YCp, (-) = 3.9E+01
o] © e mape € () = 12.10z (9 = 12.5
0.001 0.01 01 E\apsled tme (hrs) 10 100 1000 TGRF(mzls) = NA TGRF(mZ/S) - NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 23.40|c (m®Pa) = 3.6E-07|
dt; (min) = 63.00|Cp (-) = 4.0E+01
Tr (m’fs) = 7.8E-05¢ () = 12.5
- Log-Log match S (_) - 1.0E-06
i Ks (m/s) = 7.0E-07,
: Ss (Um) = 9.0E-09
§ Comments:
i

kPa
m2/s
m2/s
m3/Pa

0.1 a

0.0:

1.
0.0001 0.001

0.1
Elapsed time (hrs)

m asl.

The recommended transmissivity of 7.8E-5 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows the best d
derivative quality. The confidence range for the transmissivity is
estimated to be 2E-5 to 1E-4 m2/s (this range includes the
transmissivity of the outer zone). The flow dimension during the t4
2. The static ground water level was derived from the CRwr phas
using straight line extrapolation in the Horner plot to a value of 13

h the

st is

1y

.93
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test execution:

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09E]Test start: 13.03.2006 11:10
Test section from - to (m): 9.00 - 120.00]Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.076

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

C  B70E7
s 187

m3/Pa

01
0.0001

0.1
Elapsed time (hrs)

Indata Indata
“ |hi(masl)= 13.03
= . hp(m asl) = 7.53dhe (m asl) = 12.94
= Q (m%/s)= 5.21E-04
S IO 50970Qt (s) = 27312
SelS ()= 1.00E-0§s e 5" ()= 1.00E-0
£ oo *¢  |EC, (mS/m)=
180 Tempy(gr C)=
b ’ Derivative fact.= 0.1(Derivative fact.= 0.09
Results Results
Qls (m?s)= 9.5E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.2E-04
Flow regime: transient Flow regime: transient
dt; (min) = 16.20}dt; (min) = 12.60)
o o dt; (min) = 49.20ldt, (min) = 28.80
| . —=— | [T ms = T7E-04T (mis) = 2.6E-04
: SO = TOEO8|S () = 1.0E-06
§ w Ks (m/s) = 1.5E-06]K, (m/s) = 2.4E-06
% Se (1/m) = 9.0E-09|S; (1/m) = 9.0E-09
% C(m’/Pa) = 81E-07|C (m'/Pa) = 8.7E-07
: Co () = 9.0E+01|Cp (-) = 9.6E+01]
PR 0 - 20 = L9
oo oot o Chpsedtime (rs) 100 w0 | Tope(m?s) = NA Tere(m’/s) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 12.60|c (m*Pa) = 8.7E-07
- dt; (min) = 28.80|Cp (-) = 9.6E+01]
S e Ty (m%s) = 2.6E-04J¢ (-) = 1.9
e S () = 1.0E-08§]
Ks (m/s) = 2.4E-06
Ss (1/m) = 9.0E-09
Comments:

The recommended transmissivity of 2.6E-4 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a better
derivative quality. The confidence range for the transmissivity is
estimated to be 9E-5 to 4E-4 m2/s (this range encompasses the
zone transmissivities of both phases). The flow dimension display
during the test is 2. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to
value of 13.51 m as

h the

uter
ed
In the




Pump Test Analyses

Page 2/11

Linear plot Q and p

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09F| Test start: 31.03.2006 09:11
Test section from - to (m): 9.00 - 152.30]Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.076]Responsible for Stephan Rohs
test evaluation:

Flow period Recovery period

Indata Indata
20 1 hi (m asl) = 13.64
I Wrmr) e 10.04n (m asl) = 13.44
. S e 5 55E-0]
: R CIOHE 51522¢t (s) = 17502
! [sels o= 1.00E-0§s ol S ()= 1.00E-0
§ 20 =: |ECw (MmS/m)=
s Tempy(gr C)=
' ",\ ; ® |Derivative fact.= 0.2(Derivative fact.= 0.07
Results Results
Qls (m?s)= 1.5E-04
Log-Log plot incl. derivates- flow period Tw (m2/s)= 2.1E-04
Flow regime: transient Flow regime: transient
dt; (min) = 6.60dt; (min) = 3.00
b o dt; (min) = 16.80|dt, (min) = 7.80
: oo Log meth T (m%s) = 2.6E-04lT (m?/s) = 4.3E-04
¢ S () = 1.0E-06]S (-) = 1.1E-04
é 1 Ks (m/s) = 1.8E-06]K, (m/s) = 3.0E-06
g Se (1/m) = 7.0E-09|S; (1/m) = 7.6E-07
i C (m¥Pa) = 9.0E-07|c (m*Pa) = 5.9E-07
i Co () = 1.0E+02|Cp () = 6.0E-01
pome o= | RO = R () - 12
*5.0001 Soo1 Gor T, Do w0 [T gre(m?s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 3.00]c (m*/Pa) = 5.9E-07
dt, (min) = 7.80[Co () = 6.0E-01
Ty (m?/s) = 4.3E-04f¢ () = 1.2
I s S () = 1.1E-04
% Ks (m/s) = 3.0E-0§)
* Ss (Um) = 7.6E-07]
: Comments:

E=Svry

p* 23808
4.32E-4

KkPa

m2/s

m2/s

m3/Pa a

1.09E-4
C  594E7
B -1.16

01
0.0001 0.1 10 100
Elapsed time (hrs)

The recommended transmissivity of 4.3E-4 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a better
derivative quality. The confidence range for the transmissivity is
estimated to be 1E-4 to 6E-4 m2/s (this range encompasses the
zone transmissivities of both phases). The flow dimension display
during the test is 2. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to
value of 14.14 m as

h the

uter
ed
In the
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Linear plot Q and p

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX09G|Test start: 12.07.2006 14:07|
Test section from - to (m): 9.30 - 100.10JResponsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.076]Responsible for Stephan Rohs
test evaluation:

Flow period Recovery period

223.71
6.54E-5
4.66E-7
1347

0oHg

ma/Pa

0.01 0.1 1 10
Elapsed time (hrs)

o
0.001

Indata Indata
[ hi(masl) = 12.67%
=L - T Inmas)) = 2.7dh: (m asl) = 12.3
. - o |- T37E0)
L. N IO 18606Qt- (s) = 31548
o [selsT o= 1.00E-04s el S ()= 1.00E-0
¢ |EC, (mS/m)=
e ° Tempy(gr C)=
L——\ ! Derivative fact.= 0.0qDerivative fact.= 0.09
Results Results
Qls (m?s)= 1.7E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 2.2E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
dt; (min) = NA dt, (min) = NA
S T (m%s) = 6.7E-05]T (m?/s) = 6.5E-05
g S () = 1.0E-06]S (-) = 1.0E-0§
. Ks (mls) = 7 3E-07|Ks (m/s) = 7 2E-07
% Se (1/m) = 1.1E-08]S, (1/m) = 1.1E-08§
A C (mPa) = BOE 07]C (mPa) < 4 7E07
¢ Co () = 9.8E+01|Cp (-) = 5.1E+01]
" € () = 14.60% (-) = 13.5
s T m @  |Tere(m?/s) = NA Tore(m?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 0.00]c (m¥/Pa) = 4.7E-07,
dt; (min) = 0.00[Cp (-) = 5.1E+01
T, (m%s) = 7.2E-07]¢ () = 13.5
el S() = 11E-08
. Ks (m/s) = 1.4E-07,
Ss (1/m) = 2.2E-09
Comments:

The recommended transmissivity of 6.5E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the
transmissivity is estimated to be 1E-5 to 9E-5 m2/s. A flow dimen
of 2 was assumed. The static ground water level was derived frof
CRwr phase using straight line extrapolation in the Horner plot to
value of 12.61 m asl.

h the

Bion
h the
a
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX10}Test start: 10.12.2005 11:10
Test section from - to (m): 12.10 - 1001.20jResponsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.2]Responsible for Stephan Rohs
test evaluation:
Cincar piot Q and p
Indata Indata
v oo | fhi(masl) = 12.73
S . hy(m asl) = 5.84qhg (m asl) = 12.74
! el 1.45E-0
: X £ ftp(s) = 67980Qt- (s) = 84660
- SelS ()= 1.00E-04s el S ()= 1.00E-0
jo ¢ |EC, (mS/m)=
v ) Tempy(gr C)=
— I r 2 Derivative fact.= 0.09Derivative fact.= 0.06
Results Results
Qls (m?s)= 2.1E-04
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.2E-04
Flow regime: transient Flow regime: transient
dt; (min) = 16.20}dt; (min) = 7.20
R dt; (min) = 33.00(dt, (min) = 12.00)
E;:{EZM T (m%s) = 3.7E-04T (m%s) = 5.3E-04
S() = 1.0E-06|S (-) = 1.0E-06
Ks (Mm/s) = 3.7E-07|Ks (m/s) = 5.4E-07
Ss (/m) = 1.0E-09|Ss (1/m) = 1.0E-09
C (m¥Pa) = 3.9E-06|C (m*/Pa) = 2.5E-06
Cp (-) = 6.2E+01]Cp, () = 4.0E+01]
o 0 - i O 32
= S i w  NTeeemis) = [NA Tere(m?s) = [NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 7.20|c (m3/pa) = 2.5E-06
dt; (min) = 12.00|Co (-) = 2.8E+02
wao Tr(m%s) = 5.3E-04J¢ (-) = -3.2
Log-Log match S() = 1.0E-06
Ks(m/s) = 5.4E-07
B S (Um) = T.0E-09
Comments:
The recommended transmissivity of 5.3E-4 m2/s was derived frof the
’ analysis of the CRwr phase (inner zone), which shows a slight befter
vozmm e derivative quality. The confidence range for the transmissivity is
T oimed  mas estimated to be 1E-4 to 8E-4 m2/s. The flow dimension displayed
o L E during the test is 2. The static ground water level was derived from the
oo oo oo " cipsedime (9 * 0 ** ICRwr phase using straight line extrapolation in the Horner plot tola
value of 13.20 m asl.
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Test Summary Sheet

Project: Oskarshamn site investigation]Test type:[1] CRwr

Area: Laxemar|Test no: 1

Borehole ID: KLX10BJTest start: 18.07.2006 15:01

Test section from - to (m): 9.00 - 50.25|Responsible for PFL Pumptest]

test execution:

Section diameter, 2-r, (m):

0.077

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

m asl.

Indata Indata
. PFL Pumping KLX10B L pressure ‘ hi (m asl ) = 11.67
_ * hp(m asl) = 1.79he (m asl) = 11.37
g T em®s)= 4.63E-0;
I.. tp(s) = 17634Qt: (s) = 52737
SelS ()= 1.00E-0¢s | S'(-)= 1.00E-0
EC, (mS/m)=
© Tempy(gr C)=
s Derivative fact.= 0.09Derivative fact.= 0.06
Results Results
Qls (m?s)= 4.7E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 5.4E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 23.40
dt; (min) = NA dt, (min) = 75.60]
Coo-Log metch T (m%s) = 1.2E-04T (m%s) = 2.7E-04]
% S(-) = 1.0E-06|S (-) = 1.0E-08|
= Ks (m/s) = 2.8E-06|Ks (m/s) = 6.6E-06
é, Se (1/m) = 2.4E-08]S, (1/m) = 2.4E-08
G
: C (m¥Pa) = 4.0E-07|c (m*Pa) = 3.7E-07
b Co (V) = 4.3E+01|Cp (1) = 3.9E+01]
e . E0 = 3 29.9
o000 oot oot Cesedimete * * NTere(m¥s) = NA Tere(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 23.40|c (m®Pa) = 3.7E-07|
1000 dt, (min) = 75.60|Cp (-) = 4.0E+01
o] T : Ty (m%s) = 2.7E-04f¢ () - 29.9
g N -
< : S () = 1.0E-0§
i i Ks (m/s) = 6.6E-06)
§ Ky So(Um) = 2.4E-08
; o Comments:
£ : The recommended transmissivity of 2.7E-4 m2/s was derived frof the
T e moe analysis of the CRwr phase (inner zone), which shows the better Hata
UlC smr e and derivative quality. The confidence range for the transmissivity is
wod estimated to be 1E-5 to 4E-4 m2/s (this range includes the
oo o o e ime (v * " Jtransmissivity of the outer zone). The flow dimension during the tgst is
2. The static ground water level was derived from the CRwr phasp
using straight line extrapolation in the Horner plot to a value of 11.62
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test execution:

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX10C]|Test start: 24.07.2006 12:59
Test section from - to (m): 9.00 - 146.25|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.077

Linear plot Q and p

Responsible for
test evaluation:

Stephan Rohs

Flow period Recovery period

2.486°5
5.49E-7
3.87

m2/s
ma/Pa

00+

1
0.0001

01
Elapsed time (hrs)

Indata Indata
240 2 hi (m asl) = 11.44
s S L [Rmoash = T.0dhr (m asl) = T1.4¢
I r 'j Q, (M°/s)= 1.13E-04
£ e = 18396Qt: (s) = 23559
“ SelS ()= 1.00E-0§s e 5" ()= 1.00E-0
g0 . ; EC, (mS/m)=
’ o 5 Tempy(gr C)=
‘ Derivative fact.= 0.0gDerivative fact.= 0.09
Results Results
Qls (m?s)= 1.1E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.5E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
T dt; (min) = NA dt, (min) = NA
X CoLog e T(m%s) = 2.4E-05[T (m?s) = 2.5E-05
% S() = 1.0E-06[S (-) = 1.0E-06
Ks (m/s) = 1.7E-07K, (m/s) = 1.8E-07]
E S (U/m) = 7.3E-09|S; (1/m) = 7.3E-09
§ C (m*/Pa) = 4.1E-07|c (m*Pa) = 5.5E-07
Co () = 4.4E+01]Cp, (-) = 5.9E+01]
" P o £0) = 3.6 () = 3.9
003 oo G0 oo ST i o omirs) = NA T (mils) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 5.5E-07|
dt, (min) = NA Co () = 6.1E+01
I () = T UM E
S () = 1.0E-0§
Ks (m/s) = 1.8E-07,
Ss (1/m) = 7.3E-09

Comments:
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX11A]Test start: 01.11.2006 16:08}
Test section from - to (m): 12.05 - 992.29|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.2]Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
crcrmonoroan | |i(masl) = 13.2(
240 o - = qd
) hy(m 2sl) 2.44he (m asl) 11.95
e — Q, (m’/s)= 5.67E-04
Eo ] ~f tp(s) = 45450Qt: (s) = 16448
SelS ()= 1.00E-0§s e S"(-)= 1.00E-0
H EC, (mS/m)=
= Tempy(gr C)=
h w0 Derivative fact.= 0.19Derivative fact.= 0.07%
120 1 A o
T
Results Results
Qls (m?s)= 5.3E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 8.0E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 61.80
T o dt, (min) = NA dt, (min) = 105.60
E | Loologmen T (m%s) = L.OE-04T (m?/s) = 1.2E-04
g v S() = 1.0E-06[S (-) = 1.0E-06
4
B Ks (m/s) = 1.1E-07]Ks (Mm/s) = 1.2E-07
-3
E Ss (/m) = 1.0E-09|Ss (1/m) = 1.0E-09
? C (m°Pa) = 5.7E-06|C (m°/Pa) = 3.4E-06|
o Co (-) = 9.0E+01)Cp, (-) = 5.4E+01]
o O = -L.2Je () = 1.0
Eipsea e (v ' “ |Tore(m?s) = |NA Tere(m’/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 61.80|c (m®Pa) = 3.4E-06
dt; (min) = 105.60]Cp (-) = 3.7E+02
o Ty (m’/s) = 1.2E-04f¢ (-) = 1.0
9 y R S() = 1.0E-06
. ’ Ks(m/s) = 1.2E-07
g £
B o . Ss (/m) = 1.0E-09
z Comments:
. z The recommended transmissivity of 1.2E-4 m2/s was derived frof the
analysis of the CRwr phase (inner zone), which shows a short
BoimEs me horizontal stabilization. The confidence range for the transmissivify is
¢ bw ™M™ estimated to be 5E-5 to 4E-4 m2/s. The flow dimension displayed
%6 ooor 501 Sor TR, T o w  [during the test is 2. The static ground water level was derived from the
CRwr phase using straight line extrapolation in the Horner plot tola
value of 13.85 m asl
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX11BJTest start: 04.09.2006 15:01
Test section from - to (m): 2.54 - 100.20)Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
% hi(masl) = 10.04
. PRLPUTARGKLIIS  riwrae ho(m asl) = 0.64h- (m asl) = 9.74
Qp (m%/s)= 2.67E-04
s = ftp(s) = 68160Qt- (s) = 26268
i ‘ SelS ()= 1.00E-0¢s el S*(-)= 1.00E-0
1 |Ec. (msim)=
. = [Tempu(gr C)=
L,_ . Derivative fact.= 0.09Derivative fact.= 0.11
Results Results
Qls (m%s)= 2.8E-05
Log-Log plotincl. derivates- flow period Tm (m2/s)= 3.7E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 19.20]
1000, dtg (m|n) = NA dt2 (m|n) = 64.80
EE:W‘L;EQM T(m%s) = 4.6E-05T (m?s) = 8.2E-05
% o S() = 4.8E-07]S (-) = 8.3E-07
: Ks (M/s) = 1.5E-06]Ks (m/s) = 2.7E-06)
?é B Ss (1/m) = 1.0E-08|Ss (1/m) = 1.0E-08
4]
s C (m*Pa) = 6.1E-07|c (m*Pa) = 5.1E-07
g . Co(-) = 6.6E+01]Cp, (-) = 5.5E+01
1 s - + a
Do e 0 - 0O = 39
70.0001 0.001 001 Elapsoétll e (vs) 10 100 TGRF(mZ/S) - NA TGRF(mZ/S) - NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 19.20lc (m*/Pa) = 5.1E-07
dt; (min) = 64.80|Cp (-) = 5.7E+01]
T e — Tr (mfs) = 2.6E-04]¢ () = 35
: oo Log mech SO = 1.0E-06
: Ks(m/s) = 2.7E-06
- S. (Um) = 1.0E-08
g 10 Comments:
g TThe recommended transmissivity of 8.2E-5 m2/s was derived frgm
: the analysis of the CRwr phase (inner zone), which shows the befter
woo20Les  kPa data and derivative quality. The confidence range for the transmi
& NS maea is estimated to be 1E-5 to 1E-4 m2/s. The flow dimension during fhe
loms i - - - 5 o test is 2. The static ground water level was derived from the CRW
Eiapsed ime () phase using straight line extrapolation in the Horner plot to a valye of
10.29 m asl.
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test execution:

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX11C|Test start: 12.10.2006 16:08
Test section from - to (m): 2.00 - 120.15)Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.076

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

Pressure O

226.10
4.60E-6
2.30E-5
Cc 51767
s 295

KkPa a
m2/s
m2/s
m3/Pa

1 10
Elapsed time (hrs)

12.85 m asl.

Indata Indata
” PFL Pumping KLX11C L pressure B hi (m asl ) = 12.54
’ . [ho(masl) = 0.8dh: (m asl) = 12 53
= Q, (m*/s)= 2.92E-0
" sE fip(s) = 161464t (s) = 95424
i |sels' ()= 1.00E-04s el S ()= 1.00E-0
“?  |ECy (mS/m)=
* Tempu(gr C)=
| H Derivative fact.= [NA Derivative fact.= 0.09
N~ :
o o p Bk o p w
Results Results
Qls (m?s)= 2.5E-06
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.3E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
dt; (min) = NA dt, (min) = NA
T (m%s) = NA T (m%s) = 4.6E-06
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 3.9E-08
Ss (/m) = NA Ss (1/m) = 8.5E-09
Not analysable 3 s
C (m°/Pa) = NA C (m°/Pa) = 5.2E-07
CD (‘) = NA CD (‘) = 5.7E+01]
() = NA E() = 3.0)
Tore(M’/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 5.2E-07|
dt; (min) = NA Co (-) = 5.7E+01]
e Ty (m?/s) = 4.6E-06|¢ (-) = 3.0
R Log-Log match S (_) = 1.0E_06
g Ks (Mls) = 3.9E-08
: S (/m) = 8.5E-09
Comments:

The recommended transmissivity of 4.6¢10-6 m2/s was derived fr
the analysis of the CRwr phase (inner zone). The confidence ran
the transmissivity is estimated to be 2E-6 to 4E-5 m2/s (this rang
encompasses the outer zone transmissivity). A flow dimension of
assumed. The static ground water level was derived from the CR
phase using straight line extrapolation in the Horner plot to a valy

bm
je for

h

=

e of
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX11D|Test start: 02.10.2006 15:46|
Test section from - to (m): 2.00 - 120.35)Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
* PFL Pumping KLX11D ;;’:;Sr:'; * hi (m asl ) = 11.9]
“ Jhy(masl) = 1.0dhe (m asl) = 12.64
“ Q, (ms)= 3.52E-04
g g ltp(s) = 51126Qt- (s) = 34088
=t |sels ()= 1.00E-0¢s e| S*(-)= 1.00E-0
fw ¢ [EC,, (mS/m)=
10 v [Tempy(gr C)=
) s Derivative fact.= 0.14Derivative fact.= 0.0%
Results Results
Qls (m?s)= 3.2E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 4.3E-05]
Flow regime: transient Flow regime: transient
oo dt; (min) = NA dt; (min) = 13.20]
Crvphase dt; (min) = NA dt; (min) = 31.20
g T (m%s) = 7.7E-05|T (m%/s) = 6.2E-05]
2
5 S() = 1.0E-06|S (-) = 1.0E-06
Ks (M/s) = 6.5E-07]Ks (M/s) = 5.2E-07]
g
Z Ss (/m) = 8.4E-09|S; (1/m) = 8.4E-09
¢ o C (m¥Pa) = 3.2E-06|C (m*/Pa) = 6.5E-07
013 T 7e8E5  m2s shata }A‘A CD (‘) = 3.5E+02 CD (‘) = 7.0E+01]
C 32466 m3Pa A, LA
s - . R £() = 4.2¢ () = -1.§]
o Ob 001 0.01 0.1 1 10 100 1000
Elapsed time (hrs)
Tore(m/s) = NA Tore(m’/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 13.20]c (m®*Pa) = 6.5E-07|
dt; (min) = 31.201Cp (-) = 7.2E+01
o Ty (m?/s) = 6.2E-05]¢ (-) = -1.§
oo Lbg meh S(-) = 1.0E-06
Ks(m/s) = 5.2E-07
2 ' Ss (/m) = 8.4E-09
: Comments:
‘§ The recommended transmissivity of 6.2E-5 m2/s was derived from the
: analysis of the CRwr phase (inner zone), which shows abetter dafa and
v 2315 kea s derivative quality. The confidence range for the transmissivity is
¢ T dEs ms estimated to be 2E-5 to 9E-5 m2/s. The flow dimension displayed
o during the test is 2. The static ground water level was derived frofn the
ottty ° " |CRwr phase using straight line extrapolation in the Horner plot to|a
value of 13.95 m asl.
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX11E|Test start: 22.09.2006 14:47
Test section from - to (m): 2.00 - 121.30jResponsible for PFL Pumptest]

test execution:

Section diameter, 2-r, (m):

0.077

Responsible for
test evaluation:

Stephan Rohs

0.0001

Elapsed time (hrs)

Cinear plot Q and p
Indata Indata
= | Fees 55
(——*—’ hp(m asl) = 0.04h: (masl) = 14.39
) ”_ Qp (m/s)= 3.77E0
m S _ tp(s) = 57690Qt- (s) = 29088]
SelS ()= 1.00E-0§s el S" ()= 1.00E-0
f;wo' v 15§ EC, (mS/m)=
i y Tempy(gr C)=
® Derivative fact.= 0.09Derivative fact.= 0.07
el Results Results
Qls (m?s)= 3.9E-06
Log-Log plot incl. derivates- flow period Tw (m2/s)= 5.2E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 187.80
ke dt; (min) = NA dt, (min) = 690.00)
T (m%s) = 6.6E-06]T (m?/s) = 7.0E-0§
¢ S () = 1.0E-06|S () = 1.0E-06
; Ks (mls) = 5.5E-08Ks (m/s) = 5.0E-08
fg; R Se (1/m) = 8.4E-09|S, (1/m) = 8.4E-09
i ; T C (m°/Pa) = 4.4E-08|C (m*/Pa) = 4.3E-07
. L - foae ﬂ‘: Co () = 4.7E+00|Cp, () = 4.6E+01
oL £() = 0.4z (-) = 2.2
- " et ’ " Tere(m?s) = [NA Tere(m’/s) = JNA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 10.02lc (m*Pa) = 4.3E-07,
dt; (min) = 14.04]Cp (-) = 4.6E+01
Tr(m%s) = 7.0E-06J€ (-) = 2.2
S () = 1.0E-0§
£ Ks (M/s) = 5.9E-08
; S (Um) = 8.4E-09
g‘ Comments:
i

value of 14.46 m asl.

The recommended transmissivity of 7.0E-6 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows the best
derivative quality. The confidence range for the transmissivity is
estimated to be 2E-6 to 1E-5 m2/s. The flow dimension displayed
during the test is 2. The static ground water level was derived fro
CRwr phase using straight line extrapolation in the Horner plot to

h the

In the
a
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Test Summary Sheet

Project: Oskarshamn site investigation]Test type:[1] CRwr

Area: Laxemar|Test no: 1

Borehole ID: KLX11F|Test start: 16.10.2006 10:16

Test section from - to (m): 2.00 - 120.05)Responsible for PFL Pumptest]
test execution:

Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:

Linear plot Q and p Flow period Recovery period
Indata Indata
hi (m asl) = 12.73

b e “ |hamash = 0.39h: (m asl) = 12.89
) — | | my= 3.80E-04
= \\ r e () = 15870Qt- (s) = 29460
w SelS ()= 1.00E-0§s e S"(-)= 1.00E-0
i . — «;  |EC. (mS/m)=
= JTempy(gr C)=
’ . Derivative fact.= 0.} Derivative fact.= 0.06
Results Results
Qls (m?s)= 3.1E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 4.1E-05]
Flow regime: transient Flow regime: transient
dt; (min) = 2.40dt; (min) = 1.20
wae dt; (min) = 13.20}dt, (min) = 13.20;
T (m%s) = 2.1E-05|T (m?/s) = 2.1E-05
5 S(-) = 1.0E-06|S (-) = 1.0E-08|
: Ks (M/s) = 1.8E-07|Ks (m/s) = 1.7E-07
i Ss (/m) = 8.5E-09|S; (1/m) = 8.5E-09
i C (m*/Pa) = 7.7E-07|c (m%/Pa) = 5.3E-07,
. Co (-) = 8.3E+01)Cp, (-) = 5.7E+01]
poam o | RO = il (X - 61
Elapsed time (hrs) TGRF(mz/S) - NA TGRF(mZ/S) - NA
Sere(-) = NA Sere(-) = NA
Dere (1) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 1.20lc (m%Pa) = 5.3E-07|
dt; (min) = 13.20|Co (-) = 5.7E+01]
wr Tr(m%s) = 2.1E-05J€ (-) = -6.1
o 160 metoh S0 - 1.0E.06

Ks(m/s) = 1.7E-07

Ss (/m) = 8.5E-09

q Comments:

% . The recommended transmissivity of 2.1E-5 m2/s was derived from the
analysis of the CRwr phase (inner zone), which shows a better da
derivative quality. The confidence range for the transmissivity is
estimated to be 9E-6 to 7E-5 m2/s. The flow dimension displayed

. during the test is 2. The static ground water level was derived frofn the
CRwr phase using straight line extrapolation in the Horner plot tola
value of 12.55 m asl.
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Test Summary Sheet

test execution:

Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX12A]Test start: 09.06.2006 16:05}
Test section from - to (m): 17.92 - 602.29|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

p* 20303

T 23085
37566
208

1
0.001 1
Elapsed time (hrs)

Indata Indata
« Jhi(masl)= 10.64
e . |remash = T1dm (masl) = 10.16
{’ = |, (m¥s)= 1.04E-0
=1 ) = 43818Qt= (s) = 31986
. SelS ()= 1.00E-0§s ol S ()= 1.00E-0
£ = |EC, (MS/m)=
w * |Tempu(gr C)=
\;‘ *  [Derivative fact.= [NA Derivative fact.= 0.1
Results Results
Qls (m?s)= 1.1E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.6E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
dt; (min) = NA dt, (min) = NA
T (m%s) = NA T (m%s) = 2.3E-05
S () = NA S () = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 3.9E-08
veabl Se (1/m) = NA S, (U/m) = 1.7E-09
Not analysable Cmpa) = VA C (mipa) = 3.8E-06
Co () = NA Co () = 6.0E+01
£(0) = [na £(0) = 2.1
Tore(M®/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 3.8E-06
o dt, (min) = NA Co () = 6.0E+01
o, Tr (m’ls) = 2.3E-05(¢ () = 2.1
i S () = 1.0E-0§
.? w Ks (m/s) = 3.9E-0§
: S, (Um) = 1.7E-09
zg Comments:
é

The recommended transmissivity of 2.3E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the
transmissivity is estimated to be 8E-6 to 5E-5 m2/s. The flow
dimension displayed during the test is 2. The static ground water
was derived from the CRwr phase using straight line extrapolatio
the Horner plot to a value of 10.50 m asl.

h the

evel

n
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test execution:

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX13A]Test start: 24.09.2006 14:30
Test section from - to (m): 11.75 - 595.85|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

Pressure Change and Derivative (kPa)
J

238.86
35383
34765
28265
220

KPa

T2 mass

m3/Pa

CES
Elapsed time (rs)

Indata Indata
N hi(masl) = 13.44
g . |ho(masl) = 3.49he (masl) = 6.61
w Q (m%/s)= 6.50E-04
L 2t fo(s) = 42210Qt= (s) = 7944
SelS ()= 1.00E-08s el S ()= 1.00E-0
i =¢ |EC, (mS/m)=
¥ - * Tempy(gr C)=
" Derivative fact.= 0.29Derivative fact.= 0.04
Results Results
Qls (m?s)= 6.5E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 9.3E-05
Flow regime: transient Flow regime: transient
dt; (min) = 256.20)dt; (min) = 168.00
dt; (min) = 680.40]dt, (min) = 930.00
T (m%s) = 3.4E-05|T (m%s) = 3.5E-05]
: S () = 1.0E-06]S (-) = 1.0E-0§
é Ks (mls) = 5.9E-08|Ks (m/s) = 5.0E-08
§ Se (1/m) = 1.7E-09]S, (1/m) = 1.7E-09
% C (m¥Pa) = 2.7E-06|C (m*/Pa) = 2.8E-05
: Co () = 4.3E+01]Cp, (-) = 4.5E+02
T -L.2Je () = -2.2
P e i o |Tere(m?s) = [NA Tore(m/s) = |NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere () = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 168.00JC (m*/Pa) = 2.8E-05)
dt, (min) = 930.00|Cp () = 4.5E+02
- Tr(m%s) = 3.5E-05[¢ (-) = -2.2
. SO = 1.0E-08
. ~ Ko (mis) = 5.0E-08
Se (1/m) = 1.7E-09
% Comments:

The recommended transmissivity of 3.5E-5 m2/s was derived fro
analysis of the CRwr phase (outer zone), which is deemed to be
representative for the formation. The confidence range for the
transmissivity is estimated to be 9E-6 to 6E-5 m2/s. The flow
dimension displayed during the test is 2. The static ground water
was derived from the CRwr phase using straight line extrapolatio
the Horner plot to a value of 14.15 m asl.

h the

evel

n
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Linear plot Q and p

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX17A]Test start: 03.01.2007 18:38]
Test section from - to (m): 11.95 - 701.08|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.2]Responsible for Stephan Rohs
test evaluation:

Flow period Recovery period

0.001

0.1
Elapsed time (hrs)

Indata Indata
. hi(masl) = 16.5%
Rt ho(m asl) = 6.29h (m asl) = 16.8]
r""—' N T 2.37E-01
N CIOEE 41886Qt= (s) = 25678
SelS ()= 1.00E-0§S ol S ()= 1.00E-0
— EC, (mS/m)=
. Tempy(gr C)=
Derivative fact.= [NA Derivative fact.= 0.06
Results Results
Qls (m?s)= 2.3E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.4E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 322.20
dt; (min) = NA dt, (min) = 3600.00
T (m%s) = NA T (m%s) = 5.2E-05
S () = NA S () = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 7.6E-08
veabl Se (1/m) = NA S, (U/m) = 1.5E-09
Not analysable Cmpa) = VA C (mipa) = 3.9E-06
Co () = NA Co () = 6.1E+01
£(0) = [na £(0) = 3.3
Tore(M®/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 322.20|c (m*/Pa) = 3.9E-06
dt, (min) = 3600.00|Cp (-) = 6.1E+01
wan Ty (m?/s) = 5.2E-05§¢ () = 33
i S(-) = 1.0E-06|
¢ Ks (m/s) = 7.6E-08
§ Ss (Um) = 1.5E-09
;;’“ Comments:

The recommended transmissivity of 5.2E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the
transmissivity is estimated to be 1E-5 to 9E-5 m2/s. The flow
dimension displayed during the test is 2. The static ground water
was derived from the CRwr phase using straight line extrapolatio
the Horner plot to a value of 17.34 m asl.

h the

evel

n
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test execution:

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX18A]Test start: 08.07.2006 11:46|
Test section from - to (m): 11.83 - 611.28|Responsible for PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

21262

3.79E-6

001
0.001 01

1
Elapsed time (hrs)

Indata Indata
" hi(masl) = 11.74
premmeng el fhp(masl) = 1.6dhe (m asl) = 11.06
™
» 1Q, (m¥s)= 1.95E-01
=1 Jtp(s) = 604740t (s) = 55008
» SelS ()= 1.00E-0§s e| S"(-)= 1.00E-0
H =¢  |EC, (mS/m)=
» [Tempu(gr C)=
| A Derivative fact.= [NA Derivative fact.= 0.04
Results Results
Qls (m?s)= 1.9E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 2.8E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 126.00
dt; (min) = NA dt, (min) = 2349.60
T(m?s) = NA T (m?ls) = 4.1E-05
S() = NA S() = 1.0E-06)
Ks (m/s) = NA Ks (m/s) = 6.8E-08]
Not lvsabl Ss (U/m) = NA Ss (I/m) = 1.7E-09
ot anal e
Y Cmpa) = VA C (mipa) = 3.8E-06
CD (‘) = NA CD (‘) = 6.0E+01]
i) = |NA £(0) = 2.7
Tore(M®/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 126.00|c (m®/Pa) = 3.8E-06
dt, (min) = 2349.60]Cp (-) = 6.0E+01
e Tr(m’/s) = 4.1E-05[¢ (-) = 2.7
S () = 1.0E-0§
: Ks (m/s) = 6.8E-08
% Ss (1/m) = 1.7E-09
5 Comments:
j

The recommended transmissivity of 4.1E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the
transmissivity is estimated to be 1E-5 to 9E-5 m2/s. The flow
dimension displayed during the test is 2. The static ground water
was derived from the CRwr phase using straight line extrapolatio
the Horner plot to a value of 11.48 m asl.

h the

evel
in
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Test Summary Sheet

Project: Oskarshamn site investigation]Test type:[1] CRwr

Area: Laxemar|Test no: 1

Borehole ID: KLX20A]Test start: 27.06.2006 11:07

6

Test section from - to (m):

100.90 - 457.92

Responsible for
test execution:

PFL Pumptest]

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period Recovery period

Stephan Rohs

0.0001 0.001 001 01

1
Elapsed time (hrs)

Indata Indata
o« Jhi(masl)= 13.73
rermeneen S| In(masl) = 3.64he (m asl) = 13.34
- » |Q, (m*s)= 1.12E-04
=1 lo(s) = 35184Qt: (s) = 85206
SelS ()= 1.00E-0§S ol S ()= 1.00E-0
= [EC,, (mS/m)=
7 = [Tempu(gr C)=
* |Derivative fact.= [NA Derivative fact.= [NA
Results Results
Qls (m?s)= 1.1E-05
Log-Log plot incl. derivates- flow period Tw (m2/s)= 1.5E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
dt; (min) = NA dt, (min) = NA
T (m%s) = NA T (m%s) = 2.4E-05
S () = NA S () = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 6.8E-08
veabl Se (1/m) = NA S, (U/m) = 2.8E-09
Not analysable Cmpa) = VA C (mipa) = 3.8E-06
Co () = NA Co () = 6.1E+01
£ = N EQ) = 4.0
Tore(m?s) = |NA Tore(m?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 3.8E-06
dt, (min) = NA Co () = 6.1E+01
. Tr(m’s) = 2AE060) = 49
i S () = 1.0E-0§
i Ks (m/s) = 6.8E-08
g Ss (Um) = 2.8E-09
§ Comments:

The recommended transmissivity of 2.4E-5 m2/s was derived fro
analysis of the CRwr phase. The confidence range for the

transmissivity is estimated to be 9E-6 to 9E-5 m2/s. A flow dimen
of 2 was assumed. The static ground water level was derived frof
CRwr phase using straight line extrapolation in the Horner plot to
value of 13.51 m asl.

h the

Bion
h the
a




Pump Test Analyses Page 2/27

Area: Laxemar|Test no: 1
Borehole ID: KLX24A]Test start: 24.08.2006 17:18
Test section from - to (m): 2.41 - 100.17|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
w0 hi(masl) = 10.01
N ) PFL P-umﬂlng KL><24:A —~Flow rate " hp(m asl) = 022 hF (m asl ) = 99E
(\/\/\,——\,—f—'—\,—\,’—\ ) Qp (mS/S): 2.64E-04
s e [P(5) = 25644Qt- (s) = 85530
“ Sels ()= 1.00E-0§s el S"(-)= 1.00E-0
8 i |EC. (mS/im)=
: " [Tempu(or C)=
‘ Derivative fact.= [NA Derivative fact.= 0.06
Results Results
Qls (m%s)= 2.7E-05
Log-Log plotincl. derivates- flow period Tm (m2/s)= 3.5E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 27.00
dt; (min) = NA dt, (min) = 77.40
T(m%s) = NA T (m%s) = 5.8E-05
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 6.0E-07
Not lvsabl Ss (1/m) = NA Ss (1/m) = 1.0E-08
ot anal e
Y Cmpa) = VA C (mPa) = 33E-07
Co(-) = NA Co (-) = 3.5E+01]
€ () = NA & () = 5.3
TGRF(mz/S) = NA TGRF(mZ/S) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 27.00|c (m¥Pa) = 3.3E-07
dt; (min) = 77.40|Cp (-) = 3.5E+01]
T, (m’fs) = 5.8E-05[¢ (-) = 5.3
" Log-Log match S (_) = 1.0E-06
: Ks(m/s) = 6.0E-07
: S.(Um) = T.0E-09
%
Ig Comments:
? The recommended transmissivity of 5.8E-5 m2/s was derived frof the
o ’ analysis of the CRwr phase (inner zone). The confidence range fpr the
T tmes  mos transmissivity is estimated to be 1E-5 to 9E-5 m2/s. The flow
sz maiea dimension displayed during the test is 2. The static ground water jevel
%01 oot o s 10 100 was derived from the CRwr phase using straight line extrapolatiof in
the Horner plot to a value of 11.54 m asl.
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Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar]Test no: 1
Borehole ID: KLX25A]Test start: 17.08.2006 08:53

Test section

from - to (m): 2.20-50.24

Responsible for
test execution:

PFL Pumptest

Section diameter, 2-r, (m):

0.077

Linear plot Q and p

Responsible for
test evaluation:

Flow period

Recovery period

Stephan Rohs

01

o
0.0001

0.001 10

01
Elapsed time (hrs)

14.44 m asl.

Indata Indata
pa—— N O 14.64
T Rmas - 10.04m (m asl) = 13.71
N Q (m%/s)= 1.25E-0
4 : tp(s) = 17958Qt- (s) = 86404
SelS ()= 1.00E-0§s e 5" ()= 1.00E-0
£ 't [EC, (MmS/m)=
o ) Tempy(gr C)=
e Derivative fact.= [NA Derivative fact.= 0.1
Results Results
Qls (m?s)= 2.7E-06
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.2E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 68.40
dt; (min) = NA dt, (min) = 210.00;
T (m%s) = NA T (m%s) = 7.1E-06
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 1.5E-07
lvsabl Ss (/m) = NA Ss (1/m) = 2.1E-08]
Not analysable Cmpa) = VA C (mipa) = T1E-06
Co (-) = NA Cop (+) = 1.2E+02
£(0) = [na () = -4.0
Tore(M?/s) = NA Tore(M?/s) = NA
Sere(-) = NA Sere(-) = NA
Derr (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 68.40|c (m®Pa) = 1.1E-06
1 dt; (min) = 210.00JCp () = 1.2E+02
S Tr (m%s) = 7.1E-06f¢ (-) = -4.0
© S() = 1.0E-06
Ks(m/s) = 1.5E-07
Ss(/m) = 2.1E-08]
' Comments:

The recommended transmissivity of 7.1E-6 m2/s was derived fro
analysis of the CRwr phase (inner zone). The confidence range fi
transmissivity is estimated to be 1E-6 to 1E-5 m2/s (this range in
the outer zone transmissivity). The flow dimension displayed duri
the test is 2. The static ground water level was derived from the
phase using straight line extrapolation in the Horner plot to a valye of

h the
r the

g
Rwr
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX27A]Test start: 03.01.2008 10:43]
Test section from - to (m): 77.02 - 650.56]Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.2]Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
PFL Pumping KLX27A e . hi (m asl ) = 10.64
v hp(m asl) = 0.6dh: (masl) = 10.5
e = Qp (m3/s)= 2.32E-01
fw g tp(s) = 54960Qt- (s) = 57450
§ = 0 g
SelS ()= 1.00E-0fs el S'(-)= 1.00E-0
:  [ec. (msim)=
w0 Tempy(gr C)=
. Derivative fact.= [NA Derivative fact.= 0.04
Results Results
Qls (m?s)= 2.3E-05]
Log-Log plot incl. derivates- flow period Tw (m2/s)= 3.3E-05
Flow regime: transient Flow regime: transient
dt; (min) = 8.50}dt; (min) = NA
dt; (min) = 26.27]dt, (min) = NA
T (m%s) = NA T (m%s) = 2.9E-05]
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 5.0E-08
Not lvsabl Ss (/m) = NA Ss (1/m) = 1.7E-09
ot anal e
Y Cmpa) = VA C (mipa) = 3.9E-05
Co (-) = NA Cp (+) = 6.3E+02
£() = INA £() = -3.3
Tore(M®/s) = NA Tore(M?/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = NA C (m¥Pa) = 3.9E-05
dt; (min) = NA Co (-) = 6.3E+02
1000 Ty (m?/s) = 2.9E-05J¢ (-) = -3.3
S() = 1.0E-0f]
’°° Ks (M/s) = 5.0E-08
. Ss (/m) = 1.7E-09
Comments:
1 The recommended transmissivity of 2.9E-5 m2/s was derived from the
analysis of the CRwr phase. The confidence range for the
o transmissivity is estimated to be 7E-6 to 6E-5 m2/s. A flow dimengion
of 2 was assumed. The static ground water level was derived frorp the
o CRwr phase using straight line extrapolation in the Horner plot tola
oo 000 oo % Eiapsedtime (rs) * 0 *  value of 11.01 m asl.
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Linear plot Q and p

Flow period

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar]Test no: 1
Borehole ID: KLX28A]Test start: 24.11.2006 11:28
Test section from - to (m): 5.10 - 80.23|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:

Recovery period

°
2

188.64
4.55E-6
8.58E-7

kPa
m2/s
m2/s
6.34E7  m3/Pa
-3.07

0.01
0.0001

0.001 100

0.1
Elapsed time (hrs)

Indata Indata
_ . hi(masl) = 8.99
L e ho(m asl) = 1.6dn: (masl) = 7.02
Qp (m%/s)= 2.42E-0
£ o) = 14556Qt (s) = 88621
i [sels’ ()= 1.00E-0¢s el S*(-)= 1.00E-0
. [ECu (ms/m)=
© [Tempu(er O)=
" . |Perivative fact.= [NA Derivative fact.= 0.11
m aud
o o ~ T o B %
Results Results
Qls (m%s)= 2.3E-06
Log-Log plotincl. derivates- flow period Tm (m2/s)= 2.9E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 15.00)
dt; (min) = NA dt, (min) = 749.40]
T(m%s) = NA T (m%s) = 4.6E-06|
S () = NA S () = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 6.1E-08
Not lvsabl Ss (U/m) = NA Ss (I/m) = 1.3E-08
ot anal e
Y CmPa) = VA C (mPa) = 6 3E.07
Co (') = NA Coh (-) = 7.0E+01]]
€ () = NA & () = -3.1
TGRF(mz/S) = NA TGRF(mZ/S) = NA
Scre(-) = NA Scre(-) = NA
Dere (1) = NA Dere (-) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 15.00]c (m¥Pa) = 6.3E-07
dt, (min) = 749.40|Cp () = 7.0E+01
b o Tr (m?s) = 4.6E-06]% (-) = -3.1
L e S() = 1.0E-06
§ Ks (M/S) = 6.1E-08
: Ss (U/m) = 1.3E-08
g Comments:
g

The recommended transmissivity of 4.6E-6 m2/s was derived fro
analysis of the CRwr phase (inner zone). The confidence range fi
transmissivity is estimated to be 8E-7 to 7E-6 m2/s. The flow

dimension displayed during the test is 2. The static ground water
was derived from the CRwr phase using straight line extrapolatio
the Horner plot to a value of 9.04 m asl.

h the
r the

evel
in
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KLX29A]Test start: 27.11.2006 14:00
Test section from - to (m): 2.35 - 60.25|Responsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.077|Responsible for Stephan Rohs
test evaluation:

Linear plot Q and p Flow period Recovery period

Indata Indata
B PFL Pumping KLX29A ;E{jﬁ“’i j: hi (m asl ) = 9.44
. |pe(mash = 4.2qhe (m asl) = 8.99
« |Q, (m¥s)= 1.60E-04

£ «F Jtp(s) = 8388(Qt- (s) = 6240

SelS ()= 1.00E-0§s el S" ()= 1.00E-0

D =% JEC, (MS/m)=

“  [Tempu(gr C)=
L ! Derivative fact.= [NA Derivative fact.=
o : o o = o = w pe
Results Results
Qls (m%s)= 3.1E-05

Log-Log plotincl. derivates- flow period Tm (m2/s)= 3.7E-05
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = NA
dt; (min) = NA dt, (min) = NA
T(m%s) = NA T (m%s) = 2.3E-05
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 3.9E-07

Not lvsabl Ss (1/m) = NA Ss (1/m) = 1.7E-08
ot anal e
Y C Py = |NA C (mPa) = T7E-06
Co(-) = NA Co (-) = 1.9E+02
£ = [na EQ) = 3.2
Tore(m’/s) = NA Tore(M’/s) = NA
Scre(-) = NA Scre(-) = NA
Derer (-) = NA Derr (1) = NA

Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (mln) = NA C (mS/Pa) = 1.7E-06]
dt; (min) = NA Co (+) = 1.9E+02

o () = ZIEE) - 32

g S() = 1.0E-06

i Ks (m/s) = 3.9E-07

&

H Ss(1/m) = 1.7E-08

% Comments:

E, The recommended transmissivity of 2.3E-5 m2/s was derived from the
analysis of the CRwr phase (outer zone), which is deemed to be
representative for the formation. The confidence range for the
transmissivity is estimated to be 5E-6 to 4E-5 m2/s. The flow

3 o001 501 Gor RIS 1 T w  Jdimension displayed during the test is 2. The static ground water Jevel
was derived from the CRwr phase using straight line extrapolatiof in
the Horner plot to a value of 9.26 m asl.




Pump Test Analyses Page 2/32

Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar|Test no: 1
Borehole ID: KSHO1A]Test start: 20.02.2003 14:05
Test section from - to (m): 12.10 - 1003.00jResponsible for PFL Pumptest]
test execution:
Section diameter, 2-r, (m): 0.2]Responsible for Stephan Rohs
test evaluation:
Linear plot Q and p Flow period Recovery period
Indata Indata
PFL Pumping KSHO1A L pressure hi (m asl ) = 0.13
. hp(m asl) = -10.29h: (m asl) = -2.49
o Qp (m%/s)= 5.17E-0
tp(s) = 60588¢t- (s) = 83191
%m SelS ()= 1.00E-0¢s ¢| S'(-)= 1.00E-0
: ECy (MS/m)=
. Tempy(gr C)=
m Derivative fact.= [NA Derivative fact.=
Results Results
Qls (m%s)= 5.0E-06
Log-Log plotincl. derivates- flow period Tm (m2/s)= 7.6E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 192.00
dt; (min) = NA dt, (min) = 342.00
T(m%s) = NA T (m%s) = 8.2E-06
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 8.3E-09
Not lvsabl Ss (1/m) = NA Ss (1/m) = 1.0E-09
ot anal e
Y CmPa) = VA C (mPa) = Z.0E 06
Co(-) = NA Co (-) = 6.4E+01]
€ () = NA & () = -2.8
TGRF(mz/S) = NA TGRF(mZ/S) = NA
Scre(-) = NA Scre(-) = NA
Darer () = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 192.00]c (m*/Pa) = 4.0E-06
dt; (min) = 342.00|Co (-) = 6.4E+01]
Tr (m's) = BoB0OE() = 28
Lot match S () = 1.0E-06]
* Ks (m/s) = 8.3E-09
Ss(1/m) = 1.0E-09
: Comments:
E The recommended transmissivity of 8.2E-6 m2/s was derived frof the
o Ny analysis of the CRwr phase (inner zone), which shows a horizontgl
A‘ b ozemwn stabilization. The confidence range for the transmissivity is estimgted
?ozoses mas to be 1E-6 to 1E-5 m2/s. The flow dimension displayed during thq test
oal__ - - - —— 'mm : |~ |is 2. The static ground water level was derived from the CRwr phase
Eiapsed tme () using straight line extrapolation in the Horner plot to a value of 1.p5 m
asl.
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Test Summary Sheet
Project: Oskarshamn site investigation]Test type:[1] CRwr
Area: Laxemar]Test no: 1
Borehole ID: KSHO2|Test start: 09.07.2003 11:57

Test section from - to (m):

80.00 - 1001.11

Responsible for
test execution:

PFL Pumptest

Section diameter, 2-r, (m):

0.2

Linear plot Q and p

Responsible for
test evaluation:

Flow period

Stephan Rohs

Recovery period

kPa
m2/s
m2/s
m3/Pa

1.34E-5
3.38E-6
C  381E6
s 087

1
Elapsed time (hrs)

100

Indata Indata
B PFL Pumping KSHO2 - Pressue ! hi (m asl) = -0.67
il TR . hy(m asl) = -11.23hg (m asl) = -2.33
0 Q, (m%/s)= 5.47E-0
£ <f tp(s) = 78192Qt: (s) = 18380
ﬂ SelS ()= 1.00E-0§s el S ()= 1.00E0
*§ |ECy (mS/m)=
Temp.(gr C)=
100 ’ Derivative fact.= [NA Derivative fact.= 0.09
Results Results
Qls (m?/s)= 5.2E-06
Log-Log plot incl. derivates- flow period Tm (m2/s)= 7.8E-06
Flow regime: transient Flow regime: transient
dt; (min) = NA dt; (min) = 417.60
dt; (min) = NA dt, (min) = 754.80)
T(m%s) = NA T(m%s) = 1.3E-05
S() = NA S(-) = 1.0E-06
Ks (m/s) = NA Ks (m/s) = 1.5E-08
Ss (1/m) = NA Ss (1/m) = 1.1E-09
C (m*Pa) = NA C (m*Pa) = 3.8E-06
Co(-) = NA Co (-) = 6.1E+01]
€ () = NA & () = 0.9
Tere(mZs) = |NA Tore(m?/s) = [NA
Scre(-) = NA Scre(-) = NA
Darer () = NA Dere (1) = NA
Log-Log plot incl. derivatives- recovery period Selected representative parameters.
dt; (min) = 417.60lC (m*/Pa) = 3.8E-06
- dt; (min) = 754.801Cp (-) = 6.1E+01]
Tr(m’/s) = 1.3E-05¢ (-) = 0.9
| S() = 1.0E-0§
- Ke (mis) = 1.5E-08
: S.(Umy = T.1E-09
: Comments:
g

The recommended transmissivity of 1.3E-5 m2/s was derived fro
analysis of the CRwr phase (inner zone), which shows a horizont
stabilization. The confidence range for the transmissivity is estima
to be 2E-6 to 3E-5 m2/s (this range encompasses the outer zone
transmissivity). The flow dimension displayed during the test is 2.
static ground water level was derived from the CRwr phase using
straight line extrapolation in the Horner plot to a value of -0.40 m

h the

=

ted

The

asl.
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Stephan Rohs

Pump Test Analyses Page 3/2
‘ ‘ ‘ ‘ ‘ (Simplified version v1.9)|
SKB & Ergodata AB 2007
File Identity 5048 File Time Compiled By
Created By Bengt Gentzschein Zone Quality Check For Delivery
Created 2008.05.15 09:43 Delivery Approval
Activity Type HY610 Project PLU
Pumping test-submersible pump
Activity Information Additional Activity Data
C10 1250 P20 P200 P220 R240 R25
Test Field crew evaluating calibratio
Idcode Start Date Stop Date Secup (m) |Seclow (m) [Section No [|Company equipment manager Field crew [data n type Report
KAVO01 2004-02-18 16:25:51| 2004-02-26 14:46:42 70,04 757,31 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KAV04A 2004-06-10 12:24:29| 2004-06-16 14:55:24 100,95 1000,40 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KAV04B 2004-06-16 17:18:30| 2004-06-16 17:19:00 11,52 101,03 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX04 2004-07-29 09:56:34 | 2004-07-29 09:57:00 101,43 993,49 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX09 2006-05-11 20:27:18| 2006-05-23 16:47:46 11,95 880,38 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX09B 2006-02-21 10:45:25| 2006-03-03 08:29:56 10,74 120,22 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX09C 2006-03-03 13:33:57| 2006-03-13 10:10:19 9,00 120,05 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,

Stephan Rohs
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Created By Bengt Gentzschein Zone Quality Check For Delivery
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Activity Type HY610 Project PLU
Pumping test-submersible pump
Activity Information Additional Activity Data
C10 1250 P20 P200 P220 R240 R25
Test Field crew evaluating calibratio
Idcode Start Date Stop Date Secup (m) |Seclow (m) [Section No [|Company equipment manager Field crew [data n type Report
KLX09D 2006-03-22 14:33:38| 2006-03-31 07:29:41 9,75 121,02 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX09E 2006-03-13 11:10:18| 2006-03-22 12:38:00 9,00 120,00 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLXO09F 2006-03-31 09:11:56 | 2006-04-08 08:57:00 9,00 152,30 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX09G 2006-07-12 14:07:45| 2006-07-19 06:00:00 9,30 100,10 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX10 2005-12-10 11:10:26| 2005-12-31 07:35:00 12,10 1001,20 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX10B 2006-07-18 15:01:58| 2006-07-27 14:19:30 9,00 50,25 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX10C 2006-07-24 12:59:28| 2006-07-30 06:58:30 9,00 146,25 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,

Stephan Rohs
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Created By Bengt Gentzschein Zone Quality Check For Delivery
Created 2008.05.15 09:43 Delivery Approval
Activity Type HY610 Project PLU
Pumping test-submersible pump
Activity Information Additional Activity Data
C10 1250 P20 P200 P220 R240 R25
Test Field crew evaluating calibratio
Idcode Start Date Stop Date Secup (m) |Seclow (m) [Section No [|Company equipment manager Field crew [data n type Report
KLX11A 2006-11-01 16:08:36| 2006-11-10 13:29:29 12,05 992,29 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX11B 2006-09-04 15:01:10| 2006-09-22 10:12:00 2,54 100,20 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX11C 2006-10-12 16:08:29| 2006-10-15 15:50:28 2,00 120,15 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX11D 2006-10-02 15:46:50| 2006-10-12 12:33:20 2,00 120,35 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX11E 2006-09-22 14:47:36| 2006-10-02 15:53:02 2,00 121,30 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX11F 2006-10-16 10:16:54 | 2006-10-21 16:45:09 2,00 120,05 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX12A 2006-06-09 16:05:49| 2006-06-19 08:54:00 17,92 602,29 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,

Stephan Rohs
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Activity Type HY610 Project PLU
Pumping test-submersible pump
Activity Information Additional Activity Data
C10 1250 P20 P200 P220 R240 R25
Test Field crew evaluating calibratio
Idcode Start Date Stop Date Secup (m) |Seclow (m) [Section No [|Company equipment manager Field crew [data n type Report
KLX13A 2006-09-24 14:30:44| 2006-10-01 11:24:02 11,75 595,85 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX17A 2007-01-03 18:38:04 | 2007-01-11 14:23:40 11,95 701,08 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX18A 2006-07-08 11:46:08| 2006-07-21 23:59:00 11,83 611,28 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX20A 2006-06-27 11:07:54| 2006-07-11 09:35:00 100,90 457,92 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX24A 2006-08-24 17:18:41| 2006-09-06 14:20:00 2,41 100,17 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX25A 2006-08-17 08:53:34 | 2006-08-20 10:55:04 2,20 50,24 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX27A 2008-01-03 10:43:38| 2008-01-16 11:21:00 77,02 650,54 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,

Stephan Rohs
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Activity Type HY610 Project PLU
Pumping test-submersible pump
Activity Information Additional Activity Data
C10 1250 P20 P200 P220 R240 R25
Test Field crew evaluating calibratio
Idcode Start Date Stop Date Secup (m) |Seclow (m) [Section No [Company equipment manager Field crew [data n type Report
KLX28A 2006-11-24 11:28:37| 2006-11-27 08:48:02 5,10 80,23 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KLX29A 2006-11-27 14:00:11 2006-11-29 08:56:00 2,35 60,25 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KSHO1A 2003-02-20 14:05:33 2003-03-02 14:54:32 12,10 1003,00 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
KSH02 2003-07-09 11:57:09 2003-07-22 16:15:28 80,00 1001,11 Golder Associates |Posiva Flowlog Reinder van Reinder van
der Wall, der Wall,
Stephan Rohs Stephan Rohs
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Table plu_s_hole_test _edl
PLU Single hole tests, pumping/injection. Basic evaluation

Column Datatype Unit Column Description

site CHAR Investigation site name

Jactivity _type CHAR Activity type code

start_date INGRESDATE Date (yymmdd hh:mm:ss)

stop_date INGRESDATE Date (yymmdd hh:mm:ss)

project VARCHAR project code

idcode CHAR Object or borehole identification code

secup FLOAT m Upper section limit (m)

seclow FLOAT m Lower section limit (m)

section_no INTEGER number Section number

test_type CHAR Test type code (1-7), see table description!

formation_type CHAR Formation type code. 1: Rock, 2: Soil (superficial deposits)
Ip FLOAT m Hydraulic point of application for test section, see descr.
seclen_class FLOAT m Planned ordinary test interval during test campaign.
spec_capacity_q_s FLOAT m**2/s Specific capacity (Q/s) of test section, see table descript.
value_type_q_s CHAR 0:true value,-1:Q/s<lower meas.limit,1:Q/s>upper meas.limit
[transmissivity_tq FLOAT m**2/s Tranmissivity based on Q/s, see table description
value_type_tq CHAR 0:true value,-1:TQ<lower meas.limit,1: TQ>upper meas.limit.
bc_tq CHAR Best choice code. 1 means TQ is best choice of T, else 0
transmissivity_moye FLOAT m**2/s Transmissivity, TM, based on Moye (1967)

value_type_tm CHAR O:true value,-1:TM<lower meas.limit,1: TM>upper meas.limit.
bc_tm CHAR Best choice code. 1 means Tmoye is best choice of T, else 0
hydr_cond_moye FLOAT m/s K_M: Hydraulic conductivity based on Moye (1967)
formation_width_b FLOAT m b:Aquifer thickness repr. for T(generally b=Lw) ,see descr.
width_of_channel_b FLOAT m B:Inferred width of formation for evaluated TB

tb FLOAT m**3/s TB:Flow capacity in 1D formation of T & width B, see descr.
|_measl_tb FLOAT m**3/s Estimated lower meas. limit for evaluated TB,see description
u_measl_tb FLOAT m**3/s Estimated upper meas. limit of evaluated TB,see description
sb FLOAT m SB:S=storativity,B=width of formation,1D model,see descript.
assumed_sh FLOAT m SB* : Assumed SB,S=storativity,B=width of formation,see...
leakage_factor_If FLOAT m Lf:1D model for evaluation of Leakage factor
transmissivity_tt FLOAT m**2/s TT:Transmissivity of formation, 2D radial flow model,see...
value_type_tt CHAR O:true value,-1:TT<lower meas.limit,1: TT>upper meas.limit,
bc_tt CHAR Best choice code. 1 means TT is best choice of T, else 0
|_measl_g_s FLOAT m**2/s Estimated lower meas. limit for evaluated TT,see table descr
u_measl_q_s FLOAT m**2/s Estimated upper meas. limit for evaluated TT,see description
storativity_s FLOAT S:Storativity of formation based on 2D rad flow,see descr.
lassumed_s FLOAT Assumed Storativity,2D model evaluation,see table descr.
s_bc FLOAT Best choice of S (Storativity) ,see descr.

ri FLOAT m Radius of influence

ri_index CHAR ri index=index of radius of influence :-1,0 or 1, see descr.
leakage_coeff FLOAT 1/s K'/b":2D rad flow model evaluation of leakage coeff,see desc
hydr_cond_ksf FLOAT m/s Ksf:3D model evaluation of hydraulic conductivity,see desc.
value_type_ksf CHAR O:true value,-1:Ksf<lower meas.limit,1:Ksf>upper meas.limit,
|_measl|_ksf FLOAT m/s Estimated lower meas.limit for evaluated Ksf,see table desc.
u_measl_ksf FLOAT m/s Estimated upper meas.limit for evaluated Ksf,see table descr
spec_storage_ssf FLOAT 1/m Ssf:Specific storage,3D model evaluation,see table descr.
fassumed_ssf FLOAT 1/m Ssf*:Assumed Spec.storage,3D model evaluation,see table des.
C FLOAT m**3/pa C: Wellbore storage coefficient; flow or recovery period

cd FLOAT CD: Dimensionless wellbore storage coefficient

skin FLOAT Skin factor;best estimate of flow/recovery period,see descr.
dtl FLOAT Estimated start time of evaluation, see table description

dt2 FLOAT Estimated stop time of evaluation. see table description
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Table plu_s_hole_test _edl
PLU Single hole tests, pumping/injection. Basic evaluation

Column Datatype Unit Column Description
t1 FLOAT s Start time for evaluated parameter from start flow period
It2 FLOAT S Stop time for evaluated parameter from start of flow period
dtel FLOAT s Start time for evaluated parameter from start of recovery
dte2 FLOAT S Stop time for evaluated parameter from start of recovery
p_horner FLOAT kPa p*:Horner extrapolated pressure, see table description
transmissivity_t_nlr FLOAT m**2/s T_NLR Transmissivity based on None Linear Regression...
storativity_s_nlr FLOAT S_NLR=storativity based on None Linear Regression,see..
value_type_t_nir CHAR O:true value,-1:T_NLR<lower meas.limit,1:>upper meas.limit
[bc_t nir CHAR Best choice code. 1 means T_NLR is best choice of T, else 0
c_nlr FLOAT m**3/pa Wellbore storage coefficient, based on NLR, see descr.
cd_nir FLOAT Dimensionless wellbore storage constant, see table descrip.
skin_nlr FLOAT Skin factor based on Non Linear Regression,see desc.
[transmissivity_t_grf FLOAT m**2/s T_GRF:Transmissivity based on Genelized Radial Flow,see...
value_type_t_grf CHAR O:true value,-1:T_GRF<lower meas.limit,1:>upper meas.limit
[bc_t_orf CHAR Best choice code. 1 means T_GRF is best choice of T, else 0
storativity_s_grf FLOAT S_GRF:Storativity based on Generalized Radial Flow, see des.
Iflow_dim_grf FLOAT Inferred flow dimesion based on Generalized Rad. Flow model
comment VARCHAR Short comment to the evaluated parameters
error_flag CHAR *: Data for the activity is erroneous and should not be used
Iin_use CHAR If in_use ="*" then the activity has been selected as
sign CHAR Activity QA signature
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(m) (m) (m) (m) (m**2/s) (m**2/s) (m**2/s)

formation_ seclen_cl|spec_cap [value_ty |transmis |value_ty transmissi

idcode start_date stop_date secup seclow section_no |test_type |type Ip ass acity_q_s |[pe_qg_s |sivity_tq [pe_tq bc_tq |vity_moye
KAV01 2004-02-18 16:25:51| 2004-02-26 14:46:42 70,04 757,31 1B 1/413,68 687,27 3,12E-05 0 4,65E-05
KAV04A 2004-06-10 12:24:29| 2004-06-16 14:55:24 100,95 1000,40 1B 1/ 550,68 899,45 1,77E-05 0 2,65E-05
KAV04B 2004-06-16 17:18:30 2004-06-16 17:19:00 11,52 101,03 1B 1 56,28 89,51 3,86E-05 0 4,95E-05
KLX04 2004-07-29 09:56:34| 2004-07-29 09:57:00 101,43 993,49 1B 1/ 547,46/ 892,06 1,23E-04 0 1,84E-04
KLX09 2006-05-11 20:27:18| 2006-05-23 16:47:46 11,95 880,38 1B 1/ 446,17 868,43 2,29E-04 0 3,38E-04
KLX09B 2006-02-21 10:45:25| 2006-03-03 08:29:56 10,74 120,22 1B 1 65,48 109,48 1,62E-05 0 2,07E-05
KLX09C 2006-03-03 13:33:57| 2006-03-13 10:10:19 9,00 120,05 1B 1 64,53 111,05 1,02E-04 0 1,34E-04
KLX09D 2006-03-22 14:33:38) 2006-03-31 07:29:41 9,75 121,02 1B 1/ 65,39 111,27 2,44E-05 0 3,21E-05
KLX09E 2006-03-13 11:10:18  2006-03-22 12:38:00 9,00 120,00 1B 1 64,50 111,00/ 9,47E-05 0 1,25E-04
KLXO09F 2006-03-31 09:11:56)  2006-04-08 08:57:00 9,00 152,30 1B 1/ 80,65 143,30 1,53E-04 0 2,09E-04
KLX09G 2006-07-12 14:07:45| 2006-07-19 06:00:00 9,30 100,10 1B 1 54,70 90,80 1,73E-05 0 2,22E-05
KLX10 2005-12-10 11:10:26| 2005-12-31 07:35:00 12,10 1001,20 1B 1/ 506,65 989,10 2,09E-04 0 3,17E-04
KLX10B 2006-07-18 15:01:58| 2006-07-27 14:19:30 9,00 50,25 1B 1 29,63 41,25| 4,69E-05 0 5,44E-05
KLX10C 2006-07-24 12:59:28|  2006-07-30 06:58:30 9,00 146,25 1B 1 77,63 137,25 1,09E-05 0 1,47E-05
KLX11A 2006-11-01 16:08:36/ 2006-11-10 13:29:29 12,05 992,29 1B 1/502,17 980,24 5,28E-05 0 7,98E-05
KLX11B 2006-09-04 15:01:10| 2006-09-22 10:12:00 2,54 100,20 1B 1/ 51,37 97,66 2,84E-05 0 3,68E-05
KLX11C 2006-10-12 16:08:29| 2006-10-15 15:50:28 2,00 120,15 1B 1 61,08 118,15, 2,48E-06 0 3,30E-06
KLX11D 2006-10-02 15:46:50| 2006-10-12 12:33:20 2,00 120,35 1B 1 61,18 118,35 3,25E-05 0 4,31E-05
KLX11E 2006-09-22 14:47:36/ 2006-10-02 15:53:02 2,00 121,30 1B 1 61,65 119,30, 3,88E-06 0 5,16E-06
KLX11F 2006-10-16 10:16:54| 2006-10-21 16:45:09 2,00 120,05 1B 1/ 61,03 118,05 3,07E-05 0 4,07E-05
KLX12A 2006-06-09 16:05:49| 2006-06-19 08:54:00 17,92 602,29 1B 1/310,11| 584,37 1,09E-05 0 1,56E-05
KLX13A 2006-09-24 14:30:44| 2006-10-01 11:24:02 11,75 595,85 1B 1/303,80 584,10 6,48E-05 0 9,26E-05
KLX17A 2007-01-03 18:38:04| 2007-01-11 14:23:40 11,95 701,08 1B 1| 356,52 689,13 2,30E-05 0 3,35E-05
KLX18A 2006-07-08 11:46:08| 2006-07-21 23:59:00 11,83 611,28 1B 1/311,56) 599,45 1,92E-05 0 2,75E-05
KLX20A 2006-06-27 11:07:54| 2006-07-11 09:35:00 100,90 457,92 1B 1/279,41 357,02, 1,11E-05 0 1,50E-05
KLX24A 2006-08-24 17:18:41| 2006-09-06 14:20:00 2,41 100,17 1B 1/ 51,29 97,76 2,70E-05 0 3,51E-05
KLX25A 2006-08-17 08:53:34| 2006-08-20 10:55:04 2,20 50,24 1B 1 26,22 48,04| 2,71E-06 0 3,21E-06
KLX27A 2008-01-03 10:43:38| 2008-01-16 11:21:00 77,02 650,54 1B 1/363,78 573,52| 2,31E-05 0 3,30E-05
KLX28A 2006-11-24 11:28:37| 2006-11-27 08:48:02 5,10 80,23 1B 1 42,67 75,13 2,28E-06 0 2,86E-06
KLX29A 2006-11-27 14:00:11| 2006-11-29 08:56:00 2,35 60,25 1B 1/ 31,30 57,90 3,05E-05 0 3,71E-05
KSHO1A 2003-02-20 14:05:33| 2003-03-02 14:54:32 12,10 1003,00 1B 1/ 507,55/ 990,90 5,00E-06 0 8,26E-06
KSH02 2003-07-09 11:57:09| 2003-07-22 16:15:28 80,00 1001,11 1B 1/ 540,56 921,11 5,19E-06 0 8,59E-06




Pump Test Analyses

Page 3/10

(m)

(m)

(m/s)

(m)

(m)

(m**3/s)

(m**3/s)

(m**3/s)

(m)

(m)

(m**2/s)

(m**2/s)

(m**2/s)

value_ty hydr_con [formation |width_of ¢ |_measl_t|u_measl assumed [leakage_f [transmis |value_ty |_measl_ |u_measl
idcode secup seclow pe_tm bc_tm [d_moye | width_b |hannel_b |[tb b _tb sb |_sb actor_If |sivity_tt |pe_tt bc_tt |g_s q_s
KAVO01 70,04 757,31 0 0 6,77E-08 7,38E-05 0 1/ 1,00E-05 1,00E-04
KAVO04A 100,95 1000,40 0 0 2,94E-08 6,80E-05 0 1 1,00E-05 1,00E-04
KAV04B 11,52 101,03 0 0 5,54E-07 9,56E-05 0 1/ 1,00E-05 2,00E-04
KLX04 101,43 993,49 0 0 2,06E-07 3,30E-04 0 1 5,00E-05 5,00E-04
KLX09 11,95 880,38 0 0 3,89E-07 5,40E-04 0 1 1,00E-04 8,00E-04
KLX09B 10,74 120,22 0 0 1,89E-07 8,50E-05 0 1 1,00E-05 1,00E-04
KLX09C 9,00 120,05 0 0 1,21E-06 5,30E-04 0 1 1,00E-04 7,00E-04
KLX09D 9,75 121,02 0 0 2,89E-07 7,84E-05 0 1 2,00E-05 1,00E-04
KLX09E 9,00 120,00 0 0 1,13E-06 2,61E-04 0 1 9,00E-05 4,00E-04
KLXO09F 9,00 152,30 0 0 1,46E-06 4,32E-04 0 1 1,00E-04 6,00E-04
KLX09G 9,30 100,10 0 0 2,45E-07 6,54E-05 0 1 1,00E-05 9,00E-05
KLX10 12,10 1001,20 0 0 3,20E-07 5,33E-04 0 1 1,00E-04 8,00E-04
KLX10B 9,00 50,25 0 0 1,32E-06 2,71E-04 0 1 1,00E-05 4,00E-04
KLX10C 9,00 146,25 0 0 1,07E-07 2,50E-05 0 1 9,00E-06 6,00E-04
KLX11A 12,05 992,29 0 0 8,14E-08 1,22E-04 0 1 5,00E-05 4,00E-04
KLX11B 2,54 100,20 0 0 3,77E-07 8,15E-05 0 1 1,00E-05 1,00E-04
KLX11C 2,00 120,15 0 0 2,79E-08 4,60E-06 0 1 2,00E-06 4,00E-05
KLX11D 2,00 120,35 0 0 3,64E-07 6,16E-05 0 1 2,00E-05 9,00E-05
KLX11E 2,00 121,30 0 0 4,32E-08 6,98E-06 0 1 2,00E-06 1,00E-05
KLX11F 2,00 120,05 0 0 3,45E-07 2,06E-05 0 1 9,00E-06 7,00E-05
KLX12A 17,92 602,29 0 0 2,66E-08 2,30E-05 0 1 8,00E-06 5,00E-05
KLX13A 11,75 595,85 0 0 1,59E-07 3,47E-05 0 1 9,00E-06 6,00E-05
KLX17A 11,95 701,08 0 0 4,86E-08 5,23E-05 0 1 1,00E-05 9,00E-05
KLX18A 11,83 611,28 0 0 4,59E-08 4,09E-05 0 1 1,00E-05 9,00E-05
KLX20A 100,90 457,92 0 0 4,21E-08 2,44E-05 0 1 9,00E-06 9,00E-05
KLX24A 2,41 100,17 0 0 3,59E-07 5,82E-05 0 1 1,00E-05 9,00E-05
KLX25A 2,20 50,24 0 0 6,68E-08 7,13E-06 0 1 1,00E-06 1,00E-05
KLX27A 77,02 650,54 0 0 5,76E-08 2,86E-05 0 1 7,00E-06 6,00E-05
KLX28A 5,10 80,23 0 0 3,81E-08 4 55E-06 0 1 8,00E-07 7,00E-06
KLX29A 2,35 60,25 0 0 6,41E-07 2,26E-05 0 1 5,00E-06 4,00E-05
KSHO1A 12,10 1003,00 0 0 8,33E-09 8,20E-06 0 1 1,00E-06 1,00E-05
KSH02 80,00 1001,11 0 0 9,32E-09 1,34E-05 0 1 2,00E-06 3,00E-05
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(m) (m) (m) (/s) (m/s) (m/s) (m/s) (1/m) (2/m)|  (m**3/pa) (s) (s)
storativit |[assumed leakage_|hydr_co |value_ty |I_measl_ |u_measl |spec_sto [assumed

idcode secup seclow y_s |_s s_bc|ri ri_index [coeff nd_ksf |pe_ksf [ksf |_ksf rage_ssf |_ssf c cd skin dtl dt2
KAVO01 70,04 757,31 1,00E-06 1,00E-06 1| 273,05 2,20E-06| 5,47E+01 2,2 1476 2700
KAVO04A 100,95 1000,40 1,00E-06 1,00E-06 1] 329,82 4,79E-06 7,62E+01 -2,9 2232 4104
KAV04B 11,52 101,03/ 1,00E-06/ 1,00E-06 1 174,78 3,60E-07 3,97E+01 -1,1 468 972
KLX04 101,43 993,49 1,00E-06 1,00E-06 1 267,34 3,23E-06 5,14E+01 -2,8 756 1224
KLX09 11,95 880,38 1,00E-06 1,00E-06 1 31542 5,16E-06| 8,21E+01 -1,4 720 1332
KLX09B 10,74 120,22 1,00E-06 1,00E-06 0 2775,32 4,53E-07 | 4,86E+01 13,8 #NV #NV
KLX09C 9,00 120,05 1,00E-06 1,00E-06 1 178,79 4,29E-07 | 4,61E+01 13,1 216 432
KLX09D 9,75 121,02 1,00E-06 1,00E-06 1 327,99 3,60E-07| 3,87E+01 12,5 1404 3780
KLX09E 9,00 120,00 1,00E-06 1,00E-06 1 299,55 8,70E-07| 9,59E+01 1,9 756 1728
KLX09F 9,00 152,30 1,00E-06 1,00E-06 1 176,82 5,94E-07| 6,55E+01 -1,2 180 468
KLX09G 9,30 100,10 1,00E-06 1,00E-06 0 2863,67 4,66E-07  5,00E+01 13,5 #NV #NV
KLX10 12,10 1001,20 1,00E-06/ 1,00E-06 1 231,15 2,51E-06| 3,99E+01 -3,2 432 720
KLX10B 9,00 50,25/ 1,00E-06 1,00E-06 1/ 489,92 3,65E-07| 3,92E+01 29,9 1404 4536
KLX10C 9,00 146,25 1,00E-06 1,00E-06 -1 1945,83 5,49E-07| 5,89E+01 3,9 #NV #NV
KLX11A 12,05 992,29 1,00E-06 1,00E-06 1 474,29 3,38E-06 5,38E+01 -1,0 3708 6336
KLX11B 2,54 100,20 1,00E-06 1,00E-06 1] 335,89 5,13E-07| 5,51E+01 3,5 1152 3888
KLX11C 2,00 120,15/ 1,00E-06/ 1,00E-06 -1 #NV 5,17E-07 5,55E+01 3,0 #NV #NV
KLX11D 2,00 120,35 1,00E-06 1,00E-06 1 217,32 6,49E-07| 6,97E+01 -1,8 792 1872
KLX11E 2,00 121,30 1,00E-06 1,00E-06 1 592,93 4,31E-07 | 4,63E+01 2,2 11268 41400
KLX11F 2,00 120,05 1,00E-06 1,00E-06 -1 107,49 5,32E-07| 5,71E+01 -6,1 72 792
KLX12A 17,92 602,29 1,00E-06 1,00E-06 0 2220,52 3,75E-06| 5,97E+01 2,1 #NV #NV
KLX13A 11,75 595,85 1,00E-06 1,00E-06 1 #NV 2,82E-05| 4,49E+02 -2,2 10080 55800
KLX17A 11,95 701,08 1,00E-06 1,00E-06 0 2240,76 3,86E-06| 6,14E+01 3,3 19332 216000
KLX18A 11,83 611,28 1,00E-06 1,00E-06 0 1702,34 3,79E-06 6,03E+01 2,7 7560 140976
KLX20A 100,90 457,92 1,00E-06, 1,00E-06 0 3678,11 3,81E-06 6,06E+01 4,0 #NV #NV
KLX24A 2,41 100,17 1,00E-06 1,00E-06 1 337,46 3,26E-07| 3,50E+01 5,3 1620 4644
KLX25A 2,20 50,24 1,00E-06 1,00E-06 1 328,85 1,07E-06  1,15E+02 -4,0 4104 12600
KLX27A 77,02 650,54 1,00E-06 1,00E-06 0 3142,53 3,93E-05| 6,25E+02 -3,3 #NV #NV
KLX28A 5,10 80,23 1,00E-06 1,00E-06 1| 555,24 6,34E-07 6,81E+01 -3,1 900 44964
KLX29A 2,35 60,25 1,00E-06, 1,00E-06 1 #NV 1,71E-06 1,88E+02 -3,2 #NV #NV
KSHO1A 12,10 1003,00 1,00E-06 1,00E-06 1 434,59 3,99E-06| 6,35E+01 -2,8 11520 20520
KSH02 80,00 1001,11 1,00E-06 1,00E-06 1 729,98 3,81E-06  6,06E+01 0,9 25056 45288
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(m) (m)] (s)] (s) (s) (s) (kPa) (m**2/s) (m**3/pa) (m**2/s)
transmissi|storativit [value_ty transmissi|value_ty storativit [flow_di
idcode secup seclow tl [t2 |dtel |dte2 |p_horner |vity_t nlr [y_s nir |pe_t_nir |bc_t_nlir|c_nlr cd_nlr [skin_nlr |vity_t_grf [pe_t_grf [bc_t grf|ly_s_grf |[m_grf [comment
KAV01 70,04 757,31
KAVO4A 100,95 1000,40
KAV04B 11,52 101,03
KLX04 101,43 993,49
KLX09 11,95 880,38
KLX09B 10,74 120,22
KLX09C 9,00 120,05
KLX09D 9,75 121,02
KLX09E 9,00 120,00
KLXO09F 9,00 152,30
KLX09G 9,30 100,10
KLX10 12,10 1001,20
KLX10B 9,00 50,25
KLX10C 9,00 146,25
KLX11A 12,05 992,29
KLX11B 2,54 100,20
KLX11C 2,00 120,15
KLX11D 2,00 120,35
KLX11E 2,00 121,30
KLX11F 2,00 120,05
KLX12A 17,92 602,29
KLX13A 11,75 595,85
KLX17A 11,95 701,08
KLX18A 11,83 611,28
KLX20A 100,90 457,92
KLX24A 2,41 100,17
KLX25A 2,20 50,24
KLX27A 77,02 650,54
KLX28A 5,10 80,23
KLX29A 2,35 60,25
KSHO1A 12,10 1003,00
KSH02 80,00 1001,11
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Table plu_s_hole_test_d
PLU Injection and pumping, General information

Column Datatype Unit Column Description

Isite CHAR Investigation site name

activity_type CHAR Activity type code

Istart_date INGRESDATE Date (yymmdd hh:mm:ss)

stop_date INGRESDATE Date (yymmdd hh:mm:ss)

project VARCHAR project code

idcode CHAR Object or borehole identification code

Isecup FLOAT m Upper section limit (m)

seclow FLOAT m Lower section limit (m)

Isection_no INTEGER number Section number

test_type CHAR Test type code (1-7), see table description

formation_type CHAR 1: Rock, 2: Soil (superficial deposits)

start_flow_period INGRESDATE YYYY-MM-DD hh:mm:ss  Date & time of pumping/injection start (YYYY-MM-DD hh:mm:ss)
Istop_flow_period INGRESDATE YYYY-MM-DD hh:mm:ss  Date & time of pumping/injection stop (YYYY-MM-DD hh:mm:ss)
flow_rate_end_gp FLOAT m**3/s Flow rate at the end of the flowing period

value_type_qp CHAR 0:true value,-1<lower meas.limitl:>upper meas.limit
mean_flow_rate_gm FLOAT m**3/s Arithmetic mean flow rate during flow period

_measl__| FLOAT m**3/s Estimated lower measurement limit of flow rate
g_measl__u FLOAT m**3/s Estimated upper measurement limit of flow rate
tot_volume_vp FLOAT m**3 Total volume of pumped or injected water
dur_flow_phase_tp FLOAT Duration of the flowing period of the test

dur_rec_phase_tf FLOAT s Duration of the recovery period of the test

initial_head_hi FLOAT m Hydraulic head in test section at start of the flow period
head_at_flow_end_hp FLOAT m Hydraulic head in test section at stop of the flow period.
final_head_hf FLOAT m Hydraulic head in test section at stop of recovery period.
initial_press_pi FLOAT kPa Groundwater pressure in test section at start of flow period
initial_press_pi_corr FLOAT kPa Pressure pi in test section corrected for grw pressure trend
press_at_flow_end_pp FLOAT kPa Groundwater pressure in test section at stop of flow period.
press_flowend_pp_corr FLOAT kPa Pressure pp in test section corrected for grw pressure trend
final_press_pf FLOAT kPa Ground water pressure at the end of the recovery period.
final_press_pf_corr FLOAT kPa Pressure pf in test section corrected for grw pressure trend
fluid_temp_tew FLOAT oC Measured section fluid temperature, see table description
fluid_elcond_ecw FLOAT mS/m Measured section fluid el. conductivity,see table descr.
fluid_salinity_tdsw FLOAT mg/l Total salinity of section fluid based on EC,see table descr.
fluid_salinity_tdswm FLOAT mg/l Tot. section fluid salinity based on water sampling,see...
reference CHAR SKB report No for reports describing data and evaluation
comments VARCHAR no_unit Short comment to data

error_flag CHAR *: Data for the activity is erroneous and should not be used
in_use CHAR If in_use = "*" then the activity has been selected as
Isign CHAR Activity QA signature

Ip FLOAT m Hydraulic point of application
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(m) (m) (YYYY-MM-DD hh:mm:ss)|  (YYYY-MM-DD hh:mm:ss)| (m**3/s) (m**3/s) (m**3/s) (m**3/s) (m**3)
r flow_rate [value_ty [mean_flow_|q_measl [q_measl [tot_volu

idcode start_date stop_date secup seclow section_no |test_type [m[start_flow_period stop_flow_period _end_gp [pe_gqp |[rate_gm | [ u me_vp
KAV01 2004-02-18 16:25:51| 2004-02-26 14:46:42 70,04 757,31 1B 1| 2004-02-2109:23:00] 2004-02-25 16:02:00/ 3,11E-04 3,13E-04 1,16E+02
KAVO04A 2004-06-10 12:24:29 2004-06-16 14:55:24 100,95 1000,40 1B 1| 2004-06-10 12:29:00 2004-06-15 23:50:00 1,77E-04 2,10E-04 9,92E+01
KAV04B 2004-06-16 17:18:30, 2004-06-16 17:19:00 11,52 101,03 1B 1| 2004-06-17 13:53:00 2004-06-18 06:11:46 3,90E-04 4,38E-04 3,25E+01
KLX04 2004-07-29 09:56:34| 2004-07-29 09:57:00 101,43 993,49 1B 1| 2004-08-0507:36:00 2004-08-06 07:19:06 8,18E-04 9,23E-04 5,51E+02
KLX09 2006-05-11 20:27:18 2006-05-23 16:47:46 11,95 880,38 1B 1 2006-05-13 13:47:00 2006-05-21 09:29:00 1,11E-03 1,17E-03 7,88E+02
KLX09B 2006-02-21 10:45:25 2006-03-03 08:29:56 10,74 120,22 1B 1| 2006-02-22 10:50:00 2006-02-28 08:18:00 1,63E-04 1,64E-04 8,35E+01
KLX09C 2006-03-03 13:33:57 2006-03-13 10:10:19 9,00 120,05 1B 1| 2006-03-03 14:29:00 2006-03-09 08:45:00 5,28E-04 4,86E-04 2,42E+02
KLX09D 2006-03-22 14:33:38 2006-03-31 07:29:41 9,75 121,02 1B 1| 2006-03-22 14:37:00] 2006-03-28 11:44:00 2,32E-04 2,33E-04 1,18E+02
KLX09E 2006-03-13 11:10:18 2006-03-22 12:38:00 9,00 120,00 1B 1/ 2006-03-13 11:11:00 2006-03-19 08:46:00 5,21E-04 5,25E-04 2,67E+02
KLX09F 2006-03-31 09:11:56 2006-04-08 08:57:00 9,00 152,30 1B 1| 2006-03-3109:13:000 2006-04-06 08:20:00 5,55E-04 5,55E-04 2,86E+02
KLX09G 2006-07-12 14:07:45 2006-07-19 06:00:00 9,30 100,10 1B 1| 2006-07-13 10:41:00 2006-07-15 14:22:00 1,37E-04 1,28E-04 2,38E+01
KLX10 2005-12-10 11:10:26| 2005-12-31 07:35:00 12,10 1001,20 1B 1| 2005-12-13 15:35:00 2005-12-21 12:25:00 1,45E-03 1,50E-03 1,02E+03
KLX10B 2006-07-18 15:01:58 2006-07-27 14:19:30 9,00 50,25 1B 1| 2006-07-19 10:51:00 2006-07-21 11:50:00 4,63E-04 3,66E-04 6,46E+01
KLX10C 2006-07-24 12:59:28 2006-07-30 06:58:30 9,00 146,25 1B 1| 2006-07-2510:26:000 2006-07-27 13:32:00 1,13E-04 1,10E-04 2,02E+01
KLX11A 2006-11-01 16:08:36/ 2006-11-10 13:29:29 12,05 992,29 1B 1| 2006-11-03 09:33:00 2006-11-08 15:48:00 5,67E-04 6,65E-04 3,02E+02
KLX11B 2006-09-04 15:01:10, 2006-09-22 10:12:00 2,54 100,20 1B 1| 2006-09-11 11:54:00] 2006-09-19 09:14:00 2,67E-04 2,83E-04 1,93E+02
KLX11C 2006-10-12 16:08:29 2006-10-15 15:50:28 2,00 120,15 1B 1| 2006-10-12 16:29:00 2006-10-14 13:20:00 2,92E-05 3,38E-05 5,45E+00
KLX11D 2006-10-02 15:46:50 2006-10-12 12:33:20 2,00 120,35 1B 1| 2006-10-02 15:51:00 2006-10-08 13:52:00 3,52E-04 3,74E-04 1,91E+02
KLX11E 2006-09-22 14:47:36/ 2006-10-02 15:53:02 2,00 121,30 1B 1 2006-09-22 14:50:00/ 2006-09-29 07:05:00 3,77E-05 3,68E-05 2,12E+01
KLX11F 2006-10-16 10:16:54 2006-10-21 16:45:09 2,00 120,05 1B 1| 2006-10-16 10:50:00 2006-10-18 06:55:00 3,80E-04 4,29E-04 6,81E+01
KLX12A 2006-06-09 16:05:49 2006-06-19 08:54:00 17,92 602,29 1B 1| 2006-06-10 14:20:00 2006-06-15 16:03:00 1,04E-04 1,12E-04 4,90E+01
KLX13A 2006-09-24 14:30:44| 2006-10-01 11:24:02 11,75 595,85 1B 1| 2006-09-25 16:05:000 2006-09-30 13:20:00 6,50E-04 8,06E-04 3,40E+02
KLX17A 2007-01-03 18:38:04| 2007-01-11 14:23:40 11,95 701,08 1B 1| 2007-01-03 18:43:00f 2007-01-08 15:04:00 2,37E-04 2,62E-04 1,10E+02
KLX18A 2006-07-08 11:46:08 2006-07-21 23:59:00 11,83 611,28 1B 1| 2006-07-08 15:12:00 2006-07-15 15:11:00 1,95E-04 2,37E-04 1,43E+02
KLX20A 2006-06-27 11:07:54| 2006-07-11 09:35:00 100,90 457,92 1B 1| 2006-06-27 11:10:00 2006-07-01 12:54:00 1,12E-04 1,65E-04 5,81E+01
KLX24A 2006-08-24 17:18:41 2006-09-06 14:20:00 2,41 100,17 1B 1| 2006-08-24 17:31:00 2006-08-27 16:45:00 2,64E-04 2,76E-04 7,09E+01
KLX25A 2006-08-17 08:53:34| 2006-08-20 10:55:04 2,20 50,24 1B 1 2006-08-17 09:02:00 2006-08-19 10:55:00 1,25E-05 1,94E-05 3,48E+00
KLX27A 2008-01-03 10:43:38 2008-01-16 11:21:00 77,02 650,54 1B 1| 2008-01-03 11:06:00 2008-01-09 19:46:00 2,32E-04 2,76E-04 1,51E+02
KLX28A 2006-11-24 11:28:37| 2006-11-27 08:48:02 5,10 80,23 1B 1 2006-11-24 15:45:00f 2006-11-26 08:11:00 2,42E-05 3,47E-05 5,05E+00
KLX29A 2006-11-27 14:00:11 2006-11-29 08:56:00 2,35 60,25 1B 1| 2006-11-27 16:18:00, 2006-11-28 15:36:00 1,60E-04 2,35E-04 1,97E+01
KSHO1A 2003-02-20 14:05:33 2003-03-02 14:54:32 12,10 1003,00 1B 1| 2003-02-22 15:30:00] 2003-03-01 15:48:00 5,00E-06 5,63E-05 3,41E+01
KSH02 2003-07-09 11:57:09 2003-07-22 16:15:28 80,00 1001,11 1B 1 2003-07-11 12:00:00 2003-07-20 13:12:00 5,19E-06 6,00E-05 4,69E+01
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(m) (m) (s) (s) (m) (m) (m) (kPa) (kPa) (kPa) (kPa) (kPa) (kPa) (oC) (mS/m)! (mg/l) (mafl) (no_unit)| (m)
dur_flow_ |dur_rec_ |initial_h |head_at_flo |final_he |[initial_pr [initial_pres|press_at_flo|press_flowe [final_pre |final_pres |fluid_te [fluid_elco|fluid_salin|fluid_salini|referenc |comment
idcode secup seclow phase_tp |phase_tf |ead_hi |w_end_hp |ad_hf ess_pi s_pi_corr |w_end_pp |nd_pp_corr [ss_pf s_pf_corr [mp_tew |nd_ecw |[ity_tdsw |[ty_tdswm [e S Ip
KAVO01 70,04 757,31 369540 81882 1,31 -8,66 -0,55
KAV04A 100,95 1000,40 472860 54324 1,25 -8,75 -4,29
KAV04B 11,52 101,03 74040 58726 3,55 -6,56 2,61
KLX04 101,43 993,49 596340 85386 13,66 6,99 11,64
KLX09 11,95 880,38 675720| 199126 13,19 8,34 13,30
KLX09B 10,74 120,22 509280 259916 13,42 3,32 13,53
KLX09C 9,00 120,05 497761 350719 13,52 8,32 13,14
KLX09D 9,75 121,02 508020| 243941 13,03 3,53 13,68
KLX09E 9,00 120,00 509700 273120 13,03 7,53 12,94
KLX09F 9,00 152,30 515220/ 175020 13,64 10,02 13,46
KLX09G 9,30 100,10 186060/ 315480 12,67 4,76 12,37
KLX10 12,10 1001,20 679800| 846600 12,73 5,80 12,74
KLX10B 9,00 50,25 176340, 527370 11,62 1,75 11,33
KLX10C 9,00 146,25 183960/ 235590 11,46 1,08 11,49
KLX11A 12,05 992,29 454500/ 164489 13,20 2,46 11,95
KLX11B 2,54 100,20 681600 262680 10,04 0,64 9,78
KLX11C 2,00 120,15 161460 95428 12,55 0,80 12,53
KLX11D 2,00 120,35 511260/ 340880 11,91 1,08 12,64
KLX11E 2,00 121,30 576900 290882 9,62 0,00 14,38
KLX11F 2,00 120,05 158700| 294609 12,73 0,35 12,89
KLX12A 17,92 602,29 438180/ 319860 10,66 1,10 10,16
KLX13A 11,75 595,85 422100 79442 13,48 3,45 6,61
KLX17A 11,95 701,08 418860/ 256780 16,57 6,29 16,81
KLX18A 11,83 611,28 604740/ 550080 11,74 1,60 11,06
KLX20A 100,90 457,92 351840/ 852060 13,72 3,62 13,34
KLX24A 2,41 100,17 256440/ 855300 10,01 0,22 9,96
KLX25A 2,20 50,24 179580 86404 14,64 10,02 13,73
KLX27A 77,02 650,54 549600/ 574500 10,69 0,68 10,54
KLX28A 5,10 80,23 145560 88622 8,99 -1,63 7,04
KLX29A 2,35 60,25 83880 62400 9,44 4,20 8,95
KSHO1A 12,10 1003,00 605880 83192 0,12 -10,22 -2,48
KSHO02 80,00 1001,11 781920/ 183808 -0,67 -11,21 -2,32
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Table flow_during_tests
Flow rate measurements during hydraulic tests

Column Datatype Unit Column Description
Isite CHAR Investigation site name
activity_type CHAR Activity type code
project VARCHAR Project code
idcode CHAR Object or borehole identification code
Isign CHAR Activity QA signature
error_flag CHAR *: Data for the activity is erroneous and should not be used
Iseclow FLOAT m Lower section limit (m)
secup FLOAT m Upper section limit (m)
measurement_date INGRESDATE YYYY-MM-DD hh:mm:ss  Date/timre of measurement (YYYY-MM-DD hh:mm:ss)
meas_number INTEGER code Default=1. >1 if more than one value at the same time.
flow FLOAT m**3/s Measured water flow rate(q, m**3/s)
flow_I_min FLOAT I/min Measured water flow rate (g, L/min)
value_type_flow CHAR 0 or empty:true value,-1:q<low meas.limit,1:g>upper limit,
\volume_| FLOAT | Measured volume during flow time interval(L)
time_interval FLOAT S Duration of volume measurement
\volume_acc FLOAT m**3 Accumulated water volume at measurement time
elapsed_time FLOAT min minutes
drawdown_m FLOAT m Drawdown in m since pumping start
comment CHAR Comment on the measurement
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(m) (m) (YYYY-MM-DD hh:mm:ss)| (code) (m**3/s) (I/min) [0) (s) (m**3) (min) (m)
meas_num flow_|_mi |value_ty time_int elapsed_t|drawdow

idcode start_date stop_date secup seclow section_no [measurement_date |ber flow n pe_flow |volume_l erval volume_acc|ime n_m comment
KAVO01 2004-02-18 16:25:51) 2004-02-26 14:46:42 70,04 757,31 2004-02-21 09:23:00 3,13E-04 18,8 1,16E+05 369540  1,16E+02 6159 9,96
KAVO04A 2004-06-10 12:24:29| 2004-06-16 14:55:24 100,95 1000,40 2004-06-10 12:29:00 2,10E-04 12,6 9,92E+04, 472860  9,92E+01 7881 10,00
KAV04B 2004-06-16 17:18:30] 2004-06-16 17:19:00 11,52 101,03 2004-06-17 13:53:00 4,38E-04 26,3 3,25E+04) 74040  3,25E+01 1234 10,11
KLX04 2004-07-29 09:56:34| 2004-07-29 09:57:00 101,43 993,49 2004-08-05 07:36:00 9,23E-04 55,4 5,51E+05 596340  5,51E+02 9939 6,67
KLX09 2006-05-11 20:27:18| 2006-05-23 16:47:46 11,95 880,38 2006-05-13 13:47:00 1,17E-03 70,0 7,88E+05 675720  7,88E+02 11262 4,85
KLX09B 2006-02-21 10:45:25/ 2006-03-03 08:29:56 10,74 120,22 2006-02-22 10:50:00 1,64E-04 9,8 8,35E+04 509280  8,35E+01 8488 10,10
KLX09C 2006-03-03 13:33:57| 2006-03-13 10:10:19 9,00 120,05 2006-03-03 14:29:00 4,86E-04 29,2 2,42E+05 497761  2,42E+02 8296 5,20
KLX09D 2006-03-22 14:33:38| 2006-03-31 07:29:41 9,75 121,02 2006-03-22 14:37:00 2,33E-04 14,0 1,18E+05 508020  1,18E+02 8467 9,50
KLXO09E 2006-03-13 11:10:18| 2006-03-22 12:38:00 9,00 120,00 2006-03-13 11:11:00 5,25E-04 315 2,67E+05 509700  2,67E+02 8495 5,50
KLXO09F 2006-03-31 09:11:56/ 2006-04-08 08:57:00 9,00 152,30 2006-03-31 09:13:00 5,55E-04 33,3 2,86E+05 515220  2,86E+02 8587 3,62
KLX09G 2006-07-12 14:07:45/ 2006-07-19 06:00:00 9,30 100,10 2006-07-13 10:41:00 1,28E-04 7,7 2,38E+04, 186060  2,38E+01 3101 7,91
KLX10 2005-12-10 11:10:26/ 2005-12-31 07:35:00 12,10 1001,20 2005-12-13 15:35:00 1,50E-03 90,3 1,02E+06, 679800  1,02E+03 11330 6,93
KLX10B 2006-07-18 15:01:58/ 2006-07-27 14:19:30 9,00 50,25 2006-07-19 10:51:00 3,66E-04 22,0 6,46E+04 176340  6,46E+01 2939 9,87
KLX10C 2006-07-24 12:59:28/ 2006-07-30 06:58:30 9,00 146,25 2006-07-25 10:26:00 1,10E-04 6,6 2,02E+04, 183960  2,02E+01 3066 10,38
KLX11A 2006-11-01 16:08:36/ 2006-11-10 13:29:29 12,05 992,29 2006-11-03 09:33:00 6,65E-04 39,9 3,02E+05 454500  3,02E+02 7575 10,74
KLX11B 2006-09-04 15:01:10] 2006-09-22 10:12:00 2,54 100,20 2006-09-11 11:54:00 2,83E-04 17,0 1,29E+05, 681600  1,93E+02 7575 9,40
KLX11C 2006-10-12 16:08:29| 2006-10-15 15:50:28 2,00 120,15 2006-10-12 16:29:00 3,38E-05 2,0 5,45E+03 161460  5,45E+00 2691 10,74
KLX11D 2006-10-02 15:46:50, 2006-10-12 12:33:20 2,00 120,35 2006-10-02 15:51:00 3,74E-04 22,5 1,91E+05 511260  1,91E+02 8521 10,83
KLX11E 2006-09-22 14:47:36/ 2006-10-02 15:53:02 2,00 121,30 2006-09-22 14:50:00 3,68E-05 2,2 2,12E+04, 576900  2,12E+01 9615 9,70
KLX11F 2006-10-16 10:16:54| 2006-10-21 16:45:09 2,00 120,05 2006-10-16 10:50:00 4,29E-04 25,7 6,81E+04 158700  6,81E+01 2645 12,38
KLX12A 2006-06-09 16:05:49| 2006-06-19 08:54:00 17,92 602,29 2006-06-10 14:20:00 1,12E-04 6,7 491E+04 438180  4,91E+01 7303 9,56
KLX13A 2006-09-24 14:30:44| 2006-10-01 11:24:02 11,75 595,85 2006-09-25 16:05:00 8,06E-04 48,4 3,40E+05 422100  3,40E+02 7035 10,03
KLX17A 2007-01-03 18:38:04| 2007-01-11 14:23:40 11,95 701,08 2007-01-03 18:43:00 2,62E-04 15,7 1,10E+05 418860  1,10E+02 6981 10,28
KLX18A 2006-07-08 11:46:08/ 2006-07-21 23:59:00 11,83 611,28 2006-07-08 15:12:00 2,37E-04 14,2 1,43E+05 604740  1,43E+02 10079 10,14
KLX20A 2006-06-27 11:07:54| 2006-07-11 09:35:00 100,90 457,92 2006-06-27 11:10:00 1,65E-04 9,9 5,81E+04 351840 5,81E+01 5864 10,10
KLX24A 2006-08-24 17:18:41 2006-09-06 14:20:00 2,41 100,17 2006-08-24 17:31:00 2,76E-04 16,6 7,09E+04 256440  7,09E+01 4274 9,78
KLX25A 2006-08-17 08:53:34| 2006-08-20 10:55:04 2,20 50,24 2006-08-17 09:02:00 1,94E-05 1,2 3,48E+03 179580  3,48E+00 2993 4,62
KLX27A 2008-01-03 10:43:38| 2008-01-16 11:21:00 77,02 650,54 2008-01-03 11:06:00 2,76E-04 16,5 1,51E+05 549600  1,51E+02 9160 13,96
KLX28A 2006-11-24 11:28:37| 2006-11-27 08:48:02 5,10 80,23 2006-11-24 15:45:00 3,47E-05 2,1 5,05E+03 145560  5,05E+00 2426 10,62
KLX29A 2006-11-27 14:00:11) 2006-11-29 08:56:00 2,35 60,25 2006-11-27 16:18:00 2,35E-04 14,1 1,97E+04, 83880  1,97E+01 1398 5,24
KSHO1A 2003-02-20 14:05:33| 2003-03-02 14:54:32 12,10 1003,00 2003-02-22 15:30:00 5,63E-05 34 3,41E+04 605880  5,05E+00 10098 10,34
KSH02 2003-07-09 11:57:09| 2003-07-22 16:15:28 80,00 1001,11 2003-07-11 12:00:00 6,00E-05 3,6 4,69E+04 781920  6,72E+00 13032 10,54




Pump Test Analyses

APPENDIX 4

Information about 32 pumped boreholes (SICADA, 2008-05-02)



Borehole Information

SICADA - Information about KAV01

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Initial sign by sic_dba

DRILLING PERIODS:
Signed/Approved By
Anne-Marie Lindekrantz
Anne-Marie Lindekrantz
Initial sign by sic_dba

STARTING POINT COORDINATE:

Signed/Approved By
Johan Svensson

STARTING POINT ANGLES:

757.31

Val ue
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Information about cored borehole KAV0O1 (2008-05-02)

No comment exists.

Length(m) Reference Level
Top of casing (

From Date To Date  Secup(
1977-04-21 1977-05-16 O.
1986-10-06 1986-11-16 50

2003-06-11 2004-01-10 O

Length(m) Northing(m) Easting
0.00 6367257.52 1553084.92

center)

m) Seclow(m) Drilling Type
00 502.00 Core drilling
2.00 746.60 Core drilling
.00 757.31 Core drilling

(m) Elevation Coord System
14.10 RT90-RHB70

Signed/Approved By Length(m) Bearing Inclina tion (- = down) Coord System
Stefan Sehlstedt 0.00 237.26 -89.20 ASPO96
BOREHOLE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Hole Di am(m)
Initial sign by sic_dba 0.04 68.74 0. 200
Initial sign by sic_dba 68.74 68.84 0. 165
Initial sign by sic_dba 68.84 70.04 0. 076
Initial sign by sic_dba 70.04 757.31 0. 056
CORE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Core Di am(m)
Initial sign by sic_dba 502.00 757.31 0. 042
CASING DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Case In (m) Case Out(m) Comment
Initial sign by sic_dba 0.00 68.00 0. 160 0.168
Initial sign by sic_dba 68.00 68.04 0. 147 0.168
CONE DIMENSIONS:
Signed/Approved By Secup(m) Seclow(m) Cone In (m) Cone Out(m)
Initial sign by sic_dba 67.49 67.74 0.158
Initial sign by sic_dba 67.74 70.04 0. 058 0.066
SICADA - Information about KAVO4A
Title Val ue
Information about cored borehole KAV04A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Anne-Marie Lindekrantz 1004.00 Top of casing (c enter)
DRILLING PERIODS:
Signed/Approved By From Date To Date  Secup( m) Seclow(m) Drilling Type
Lars-Eric Samuelsson 2003-10-06 2003-11-01 0.00 100.20 Percussion
drilling
Anne-Marie Lindekrantz 2003-12-10 2004-05-03 99 .55 1004.00  Core drilling
STARTING POINT COORDINATE:
Signed/Approved By Length(m) Northing(m) Easting (m) Elevation Coord System
Gerry Johansson 0.00 6366795.76 1552475.00 10.35 RT90-RHB70
STARTING POINT ANGLES:
Signed/Approved By Length(m) Bearing Inclina tion (- = down) Coord System
Gerry Johansson 0.00 77.03 -84.91 RT90-RHB70
BOREHOLE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Hole Di am(m)
Lars-Eric Samuelsson 0.00 12.63 0.349
Lars-Eric Samuelsson 12.63 100.20 0.245
Anne-Marie Lindekrantz 99.55 100.95 0.0 86
Anne-Marie Lindekrantz 100.95 1004.00 0.0 76



Borehole Information

CORE DIAMETERS:
Signed/Approved By
Anne-Marie Lindekrantz
Anne-Marie Lindekrantz

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

Secup(m) Seclow(m) Core Di
99.55 100.95 0.0
100.95 1004.00 0.0

Secup(m) Seclow(m) Case In
0.00 100.00 0.200
0.00 12.63 0.265

Secup(m) Seclow(m) Cone In
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am(m)

(m) Case Out(m) Comment
0.208
0.273

(m) Cone Out(m)

Anne-Marie Lindekrantz 96.25 100.95 0.2 0.200
SICADA - Information about KAV04B
Title Val ue
Information about cored borehole KAV04B (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 101.03  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(
2004-05-12 2004-05-18 0.00

Length(m) Northing(m) Easting
0.00 6366795.64 1552474.47

Length(m) Bearing Inclina
0.00 134.27 -89.84

Secup(m) Seclow(m) Hole Di
0.00 11.52 0.096
11.52 101.03 0.076

Secup(m) Seclow(m) Core Di
0.00 101.03 0.050

Secup(m) Seclow(m) Case In
0.00 11.52 0.077

SICADA - Information about KLX04

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Susanne Konig

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Susanne Konig

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Val ue

m) Seclow(m) Drilling Type
101.03 Core drilling

(m) Elevation Coord System
10.35 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.089

Information about cored borehole KLX04 (2008-05-02)

No comment exists.

Length(m) Reference Level
993.49  Top of casing (center)

From Date To Date  Secup(
2004-02-11 2004-02-18 0.00
drilling
2004-03-13 2004-06-28 100.35

Length(m) Northing(m) Easting
0.00 6367077.19 1548171.94

Length(m) Bearing Inclina
0.00 0.11 -84.68

Secup(m) Seclow(m) Hole Di
0.10 12.00 0.347

m) Seclow(m) Drilling Type
100.35 Percussion

993.49 Core drilling

(m) Elevation Coord System
24.09 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)



Borehole Information

Lars-Eric Samuelsson 12.00 12.24 0.254
Lars-Eric Samuelsson 12.24 100.35 0.196
Susanne Konig 100.35 101.47 0.086
Susanne Konig 101.47  993.49 0.076
CORE DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Core Di
Susanne Konig 100.35 101.47 0.050
Susanne Konig 101.47  993.49 0.072
CASING DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Case In
Lars-Eric Samuelsson 0.00 12.24 0.200
Lars-Eric Samuelsson 0.10 11.90 0.310

CONE DIMENSIONS:

Signed/Approved By Secup(m) Seclow(m) Cone In
Susanne Konig 96.85 101.43

SICADA - Information about KLX09

Title Val ue
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am(m)

(m) Case Out(m) Comment

(m) Cone Out(m)

Information about cored borehole KLX09 (2008-05-02)

Comment: No comment exists.

BOREHOLE LENGTH:

Signed/Approved By Length(m) Reference Level

Henrik Ask 880.38  Top of casing (center)

DRILLING PERIODS:

Signed/Approved By From Date To Date  Secup(

Lars-Eric Samuelsson 2005-06-02 2005-06-13 0.00
drilling

Henrik Ask 2005-08-26 2005-10-15 100.60 88

STARTING POINT COORDINATE:

Signed/Approved By Length(m) Northing(m) Easting

Gerry Johansson 0.00 6367323.45 1548863.18

STARTING POINT ANGLES:

Signed/Approved By Length(m) Bearing Inclina

Lars-Eric Samuelsson 0.00 267.41 -85.2

BOREHOLE DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Hole Di

Lars-Eric Samuelsson 0.12 9.80 0.341

Lars-Eric Samuelsson 9.80 11.95 0.248

Lars-Eric Samuelsson 11.95 100.50 0.197

Lars-Eric Samuelsson 100.50 100.60 0.163

Henrik Ask 100.60 102.00 0.086

Henrik Ask 101.05 880.38 0.076

Henrik Ask 755.70  757.95 0.084

Henrik Ask 758.70  760.95 0.084

CORE DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Core Di

Henrik Ask 100.60 101.05 0.072

Henrik Ask 101.05 880.38 0.050

CASING DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Case In

Lars-Eric Samuelsson 0.00 11.95 0.200

Lars-Eric Samuelsson 0.65 9.80 0.310

Henrik Ask 775.75  757.70 0.082 0.0

CONE DIMENSIONS:

Signed/Approved By Secup(m) Seclow(m) Cone In

Henrik Ask 97.33 102.00 0.080 0.1

SICADA - Information about KLX09B

m) Seclow(m) Drilling Type
100.60 Percussion

0.38 Core drilling

(m) Elevation Coord System
23.45 RT90-RHB70

tion (- = down) Coord System
9 RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.208
0.323
84

(m) Cone Out(m)
95

Title Val ue
Information about cored borehole KLX09B (2008-05-02 ).
Comment: No comment exists.

BOREHOLE LENGTH:



Borehole Information

Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Length(m) Reference Level
100.22  Top of casing (cen

From Date To Date  Secup(
2006-01-16 2006-01-26 0.00

Length(m) Northing(m) Easting
0.00 6367329.07 1548859.01
3.00 6367329.07 1548859.03

Length(m) Bearing Inclina
0.00 21.25 -89.54

Secup(m) Seclow(m) Hole Di
0.30 2.48 0.116
2.48 10.74 0.096
10.74 100.22 0.076

Secup(m) Seclow(m) Core Di
2.48 100.22 0.050

Secup(m) Seclow(m) Case In
0.00 10.74 0.077

SICADA - Information about KLX09C

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

Val ue
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ter)

m) Seclow(m) Drilling Type
100.22 Core drilling

(m) Elevation Coord System
23.61 RT90-RHB70
20.61 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Information about cored borehole KLX09C (2008-05-02 ).

No comment exists.

Length(m) Reference Level
120.05 Top of casing (cen

From Date To Date  Secup(
2006-01-07 2006-01-15 0.30

Length(m) Northing(m) Easting
0.00 6367353.43 1548838.82
3.00 6367351.97 1548839.35

Length(m) Bearing Inclina
0.00 160.39 -58.72

Secup(m) Seclow(m) Hole Di
0.30 9.00 0.096
9.00 120.05 0.076

Secup(m) Seclow(m) Core Di
0.30 120.05 0.050

Secup(m) Seclow(m) Case In

ter)

m) Seclow(m) Drilling Type
120.05 Core drilling

(m) Elevation Coord System
23.75 RT90-RHB70
21.19 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 9.00 0.077 0.089
SICADA - Information about KLX09D
Title Val ue
Information about cored borehole KLX09D (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 121.02  Top of casing (cen ter)



Borehole Information

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

From Date To Date  Secup(
2005-11-05 2005-11-17 0.30

Length(m) Northing(m) Easting
0.00 6367336.99 1548878.22
3.00 6367337.00 1548876.71

Length(m) Bearing Inclina
0.00 270.15 -59.62

Secup(m) Seclow(m) Hole Di
0.30 9.75 0.096
9.75 121.02 0.076

Secup(m) Seclow(m) Core Di
0.30 121.02 0.050

Secup(m) Seclow(m) Case In
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m) Seclow(m) Drilling Type
121.02 Core drilling

(m) Elevation Coord System
23.10 RT90-RHB70
20.51 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 9.75 0.077 0.089
SICADA - Information about KLX09E
Title Val ue
Information about cored borehole KLX09E (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 120.00 Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

From Date To Date  Secup(
2005-11-23 2005-12-05 0.30

Length(m) Northing(m) Easting
0.00 6367304.45 1548880.37
3.00 6367305.85 1548879.83

Length(m) Bearing Inclina
0.00 338.90 -59.93

Secup(m) Seclow(m) Hole Di
0.30 9.00 0.096
9.00 120.00 0.076

Secup(m) Seclow(m) Core Di
0.30 120.00 0.050

Secup(m) Seclow(m) Case In

m) Seclow(m) Drilling Type
120.00 Core drilling

(m) Elevation Coord System
22.16 RT90-RHB70
19.56 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 9.00 0.077 0.089
SICADA - Information about KLX09F
Title Val ue
Information about cored borehole KLX09F (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 152.30  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(
2005-12-06 2006-01-06 0.30

m) Seclow(m) Drilling Type
152.30 Core drilling



Borehole Information

STARTING POINT COORDINATE:
Signed/Approved By

Maria Eriksson

Maria Eriksson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Length(m) Northing(m) Easting
0.00 6367318.02 1548817.26
3.00 6367318.01 1548818.80

Inclina
-59.14

Length(m) Bearing
0.00 90.67

Secup(m) Seclow(m) Hole Di
0.30 9.00 0.096
9.00 152.30 0.076

Secup(m) Seclow(m) Core Di
0.30 152.30 0.050

Secup(m) Seclow(m) Case In
0.00 9.00 0.077

SICADA - Information about KLX09G

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:
Signed/Approved By

Gerry Johansson

Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Val ue

(m) Elevation Coord System
19.57 RT90-RHB70
17.00 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Information about cored borehole KLX09G (2008-05-02 ).

No comment exists.

Length(m) Reference Level
100.10  Top of casing (cen

From Date To Date  Secup(
2006-01-27 2006-02-03 0.00

Length(m) Northing(m) Easting
0.00 6367330.09 1548905.77
3.00 6367330.21 1548907.22

Inclina
-60.96

Length(m) Bearing
0.00 85.41

Secup(m) Seclow(m) Hole Di
0.30 9.30 0.096
9.30 100.10 0.076

Secup(m) Seclow(m) Core Di
0.30 100.10 0.050

Secup(m) Seclow(m) Case In
0.00 9.30 0.077

SICADA - Information about KLX10

Title

Comment:
BOREHOLE LENGTH:
Signed/Approved By
Henrik Ask

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson
Henrik Ask

STARTING POINT COORDINATE:

Val ue

ter)

m) Seclow(m) Drilling Type
100.10 Core drilling

(m) Elevation Coord System
19.63 RT90-RHB70
17.01 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.089

Information about cored borehole KLX10 (2008-05-02)

No comment exists.

Length(m) Reference Level
1001.20 Top of casing (center)

From Date To Date  Secup(
2005-05-24 2005-06-01 0.00
drilling
2005-06-18 2005-10-15 100.60

m) Seclow(m) Drilling Type
100.60 Percussion

01.20  Core drilling
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Borehole Information

Signed/Approved By
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Henrik Ask

Henrik Ask

Henrik Ask

Henrik Ask

Henrik Ask

CORE DIAMETERS:
Signed/Approved By
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask
Henrik Ask

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Henrik Ask

Henrik Ask

Henrik Ask

CONE DIMENSIONS:
Signed/Approved By
Henrik Ask

Length(m) Northing(m) Easting
0.00 6366319.38 1548515.23

Length(m) Bearing Inclina
0.00 250.81 -85.19

Secup(m) Seclow(m) Hole Di
0.12 9.20 0.343
9.20 12.10 0.248
12.10 100.50 0.197
100.50 100.60 0.163
100.60 102.13 0.086
102.13 1001.20 0.076
22465 226.83 0.084
327.40 329.60 0.084
336.10 337.83 0.084

Secup(m) Seclow(m) Core Di
100.60 101.13 0.072
101.13  155.10 0.050
155.10 156.35 0.045
156.35 168.90 0.050
168.90 169.50 0.045
169.50 188.00 0.050
188.00 192.05 0.045
192.05 198.24 0.050
198.24  204.50 0.045
20450 1001.20 0.050

Secup(m) Seclow(m) Case In
0.00 12.10 0.200
0.12 9.20 0.280
22475 22575 0.082 0.0
32750 329.50 0.082 0.0
336.20 337.70 0.082 0.0

Secup(m) Seclow(m) Cone In
97.48 102.13 0.080 0.1

SICADA - Information about KLX10B

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS.:

Val ue

(m) Elevation Coord System
18.28 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

(m) Cone Out(m)
95

Information about cored borehole KLX10B (2008-05-02 ).

No comment exists.

Length(m) Reference Level
50.25 Top of casing (cen

From Date To Date  Secup(
2006-02-08 2006-02-14 0.00

Length(m) Northing(m) Easting
0.00 6366316.49 1548525.15
3.00 6366314.99 1548525.41

Length(m) Bearing Inclina
0.00 170.32 -59.65

Secup(m) Seclow(m) Hole Di
0.30 9.00 0.096
9.00 50.25 0.076

Secup(m) Seclow(m) Core Di
0.30 50.25 0.050

ter)

m) Seclow(m) Drilling Type
50.25 Core drilling

(m) Elevation Coord System
18.15 RT90-RHB70
16.01 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)
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Borehole Information

Signed/Approved By Secup(m) Seclow(m) Case In
Lars-Eric Samuelsson 0.00 9.00 0.077

SICADA - Information about KLX10C
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(m) Case Out(m) Comment
0.089

Title Val ue
Information about cored borehole KLX10C (2008-05-02 ).
Comment: No comment exists.

BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 146.25  Top of casing (cen

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(
2006-02-15 2006-02-28 0.30

STARTING POINT COORDINATE:

Signed/Approved By Length(m) Northing(m) Easting
Gerry Johansson 0.00 6366372.07 1548506.94
Gerry Johansson 3.00 6366373.55 1548506.74

STARTING POINT ANGLES:

Signed/Approved By Length(m) Bearing Inclina

Gerry Johansson 0.00 352.43 -60.15
BOREHOLE DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Hole Di
Lars-Eric Samuelsson 0.30 9.00 0.096
Lars-Eric Samuelsson 9.00 146.25 0.076

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS.:

Signed/Approved By

Secup(m) Seclow(m) Core Di
0.03 146.25 0.050

Secup(m) Seclow(m) Case In

ter)

m) Seclow(m) Drilling Type
146.25 Core drilling

(m) Elevation Coord System
16.93 RT90-RHB70
14.33 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 9.00 0.077 0.089
SICADA - Information about KLX11A
Title Val ue
Information about cored borehole KLX11A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 992.29  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:

Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:

Signed/Approved By

Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(

2005-11-01 2005-11-08 0.43
drilling

2005-11-24 2006-03-02 100.

Length(m) Northing(m) Easting
0.00 6366339.72 1546608.49
3.00 6366339.72 1546609.19

Length(m) Bearing Inclina
0.00 89.84 -76.43

Secup(m) Seclow(m) Hole Di
0.43 9.60 0.343
9.60 12.05 0.248
12.05 99.96 0.195
99.96 100.06 0.160
100.06  101.53 0.086
101.53 992.29 0.076

Secup(m) Seclow(m) Core Di
100.06  100.53 0.072

m) Seclow(m) Drilling Type
100.06 Percussion

06  992.29 Core drilling

(m) Elevation Coord System
27.14 RT90-RHB70
24.23 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)



Borehole Information

Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By
Lars-Eric Samuelsson

100.53  992.29 0.050

Secup(m) Seclow(m) Case In
0.00 12.05 0.200
0.43 9.60 0.310

Secup(m) Seclow(m) Cone In
96.77 99.77 0.100
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(m) Case Out(m) Comment

0.323

(m) Cone Out(m)
0.104

Lars-Eric Samuelsson 99.77 101.53 0.080 0.084
SICADA - Information about KLX11B
Title Val ue
Information about cored borehole KLX11B (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 100.20  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

From Date To Date  Secup(
2006-04-22 2006-04-28 0.30

Length(m) Northing(m) Easting
0.00 6366339.51 1546604.89
3.00 6366339.50 1546604.90

Length(m) Bearing Inclina
0.00 136.16 -89.87

Secup(m) Seclow(m) Hole Di
0.30 121 0.117
121 2.54 0.096
2.54 100.20 0.076

Secup(m) Seclow(m) Core Di
1.21 100.20 0.050

Secup(m) Seclow(m) Case In

m) Seclow(m) Drilling Type
100.20 Core drilling

(m) Elevation Coord System
27.27 RT90-RHB70
24.27 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 2.54 0.077 0.089
SICADA - Information about KLX11C
Title Val ue
Information about cored borehole KLX11C (2008-05-05 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 120.15 Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

From Date To Date  Secup(
2006-03-30 2006-04-05 0.00

Length(m) Northing(m) Easting
0.00 6366350.26 1546586.89
3.00 6366348.88 1546587.41

Length(m) Bearing Inclina
0.00 159.34 -60.52

Secup(m) Seclow(m) Hole Di
0.30 2.00 0.096
2.00 120.15 0.076

m) Seclow(m) Drilling Type
120.15 Core drilling

(m) Elevation Coord System
27.19 RT90-RHB70
24.58 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)



Borehole Information

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

Secup(m) Seclow(m) Core Di
0.00 120.15 0.050

Secup(m) Seclow(m) Case In
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am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 2.00 0.077 0.089
SICADA - Information about KLX11D
Title Val ue
Information about cored borehole KLX11D (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 120.35 Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(
2006-04-06 2006-04-13 0.00

Length(m) Northing(m) Easting
0.00 6366357.37 1546631.42
3.00 6366357.33 1546629.87

Length(m) Bearing Inclina
0.00 268.70 -59.00

Secup(m) Seclow(m) Hole Di
0.30 2.00 0.096
2.00 120.35 0.076

Secup(m) Seclow(m) Core Di
0.00 120.35 0.050

Secup(m) Seclow(m) Case In
0.00 2.00 0.077

SICADA - Information about KLX11E

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Val ue

m) Seclow(m) Drilling Type
120.35 Core drilling

(m) Elevation Coord System
25.57 RT90-RHB70
23.00 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.089

Information about cored borehole KLX11E (2008-05-02 ).

No comment exists.

Length(m) Reference Level
121.30  Top of casing (cen

From Date To Date  Secup(
2006-04-13 2006-04-21 0.00

Length(m) Northing(m) Easting
0.00 6366300.39 1546627.23
3.00 6366301.74 1546626.64

Length(m) Bearing Inclina
0.00 336.17 -60.65

Secup(m) Seclow(m) Hole Di
0.30 2.00 0.096
2.00 121.30 0.076

Secup(m) Seclow(m) Core Di
0.30 121.30 0.050

ter)

m) Seclow(m) Drilling Type
121.30 Core drilling

(m) Elevation Coord System
22.65 RT90-RHB70
20.03 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)



Borehole Information

CASING DIAMETERS:
Signed/Approved By

Secup(m) Seclow(m) Case In
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(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 2.00 0.077 0.089
SICADA - Information about KLX11F
Title Val ue
Information about cored borehole KLX11F (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 120.05 Top of casing (cen ter)
DRILLING PERIODS:
Signed/Approved By From Date To Date  Secup( m) Seclow(m) Drilling Type
Lars-Eric Samuelsson 2006-03-14 2006-03-17 0.00 120.05 Core drilling

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

Length(m) Northing(m) Easting
0.00 6366314.09 1546577.96
3.00 6366314.13 1546579.41

Inclina
-60.98

Length(m) Bearing
0.00 88.61

Secup(m) Seclow(m) Hole Di
0.30 2.00 0.096
2.00 120.05 0.076

Secup(m) Seclow(m) Core Di
0.00 120.05 0.050

Secup(m) Seclow(m) Case In

(m) Elevation Coord System
24.47 RT90-RHB70
21.84 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 2.00 0.077 0.089
SICADA - Information about KLX12A
Title Val ue
Information about cored borehole KLX12A (2008-05-02 ).
Comment: No comment exists.

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:

Length(m) Reference Level
602.29 Unknown

From Date To Date  Secup(

2005-10-19 2005-10-27 0.15
drilling

2005-11-10 2006-03-04 100.

Length(m) Northing(m) Easting
0.00 6365630.78 1548904.44
3.00 6365631.34 1548903.90

Inclina
-75.07

Length(m) Bearing
0.00 315.92

Secup(m) Seclow(m) Hole Di
0.15 15.10 0.343
15.10 17.92 0.248
17.92 100.40 0.197

100.40  100.57 0.161
100.57 102.13 0.086
102.13  602.29 0.076

m) Seclow(m) Drilling Type
100.57 Percussion
57 602.29 Core drilling

(m) Elevation Coord System
17.74 RT90-RHB70
14.84 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)
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Signed/Approved By Secup(m) Seclow(m) Core Di am(m)
Lars-Eric Samuelsson 100.57 101.12 0.072
Lars-Eric Samuelsson 101.12 224.03 0.050
Lars-Eric Samuelsson 224.03 224.07

Lars-Eric Samuelsson 224.07 224.99 0.062
Lars-Eric Samuelsson 22499  225.48 0.050
Lars-Eric Samuelsson 22548 225.54

Lars-Eric Samuelsson 225,54  226.39 0.050
Lars-Eric Samuelsson 226.39 226.43

Lars-Eric Samuelsson 226.43  226.77 0.050
Lars-Eric Samuelsson 226.77  226.82

Lars-Eric Samuelsson 226.82 227.72 0.050
Lars-Eric Samuelsson 227.72 228.81

Lars-Eric Samuelsson 228.81 228.87 0.062
Lars-Eric Samuelsson 228.87 228.91

Lars-Eric Samuelsson 228.91 229.88 0.050
Lars-Eric Samuelsson 229.88 229.93

Lars-Eric Samuelsson 229.93 231.04 0.050
Lars-Eric Samuelsson 231.04 231.20

Lars-Eric Samuelsson 231.20 232.20 0.062
Lars-Eric Samuelsson 232.20 232.24

Lars-Eric Samuelsson 232.24  233.25 0.062
Lars-Eric Samuelsson 233.25 233.28

Lars-Eric Samuelsson 233.28 234.31 0.062
Lars-Eric Samuelsson 234.31 235.82 0.050
Lars-Eric Samuelsson 235.82 236.10

Lars-Eric Samuelsson 236.10 237.13 0.062
Lars-Eric Samuelsson 237.13 237.17

Lars-Eric Samuelsson 237.17 238.17 0.062
Lars-Eric Samuelsson 238.17 238.90 0.050
Lars-Eric Samuelsson 23890 238.93

Lars-Eric Samuelsson 238.93 239.14 0.050
Lars-Eric Samuelsson 239.14 239.21

Lars-Eric Samuelsson 239.21 240.28 0.062
Lars-Eric Samuelsson 240.28  241.90 0.050
Lars-Eric Samuelsson 24190 241.95

Lars-Eric Samuelsson 241.95 302.17 0.050
Lars-Eric Samuelsson 302.17 304.81 0.048
Lars-Eric Samuelsson 304.81 307.92 0.050
Lars-Eric Samuelsson 307.92 310.81 0.048
Lars-Eric Samuelsson 310.81 313.81 0.050
Lars-Eric Samuelsson 313.81 316.57 0.048
Lars-Eric Samuelsson 316.57 319.65 0.050
Lars-Eric Samuelsson 319.65 322.55 0.048
Lars-Eric Samuelsson 32255 325.67 0.050
Lars-Eric Samuelsson 325.72  328.72 0.048
Lars-Eric Samuelsson 328.72  331.85 0.050
Lars-Eric Samuelsson 331.85 334.81 0.048
Lars-Eric Samuelsson 334.81 349.94 0.050
Lars-Eric Samuelsson 349.94  352.16 0.062
Lars-Eric Samuelsson 352.16  355.07 0.050
Lars-Eric Samuelsson 355.07 356.15 0.062
Lars-Eric Samuelsson 356.15 357.23 0.050
Lars-Eric Samuelsson 357.23 358.26 0.062
Lars-Eric Samuelsson 358.26  359.36 0.050
Lars-Eric Samuelsson 359.36  360.43 0.062
Lars-Eric Samuelsson 360.43  365.22 0.050
Lars-Eric Samuelsson 365.22 368.26 0.062
Lars-Eric Samuelsson 368.26  467.14 0.050
Lars-Eric Samuelsson 467.14  469.41 0.062
Lars-Eric Samuelsson 469.41  470.56 0.050
Lars-Eric Samuelsson 470.18 474.18 0.062
Lars-Eric Samuelsson 474.18 475.10 0.050
Lars-Eric Samuelsson 475.10 476.28 0.062
Lars-Eric Samuelsson 476.28  479.17 0.050
Lars-Eric Samuelsson 479.17  480.19 0.062
Lars-Eric Samuelsson 480.19 481.65 0.050
Lars-Eric Samuelsson 481.65 483.73 0.062
Lars-Eric Samuelsson 483.73  602.29 0.050
CASING DIAMETERS:

Signed/Approved By Secup(m) Seclow(m) Case In (m) Case Out(m) Comment
Lars-Eric Samuelsson 0.00 17.92 0.200 0.208
Lars-Eric Samuelsson 0.15 15.10 0.310 0.323

CONE DIMENSIONS:
Signed/Approved By Secup(m) Seclow(m) Cone In (m) Cone Out(m)
Lars-Eric Samuelsson 97.36 102.13



Borehole Information

SICADA - Information about KLX13A
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Title Val ue
Information about cored borehole KLX13A (2008-05-02 ).
Comment: No comment exists.

BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 595.85  Top of casing (cen

DRILLING PERIODS:

Signed/Approved By From Date To Date  Secup(
Lars-Eric Samuelsson 2006-03-23 2006-03-30 0.15
drilling
Lars-Eric Samuelsson 2006-05-19 2006-08-16 99.8
STARTING POINT COORDINATE:
Signed/Approved By Length(m) Northing(m) Easting
Gerry Johansson 0.00 6367547.14 1546787.36
Gerry Johansson 3.00 6367546.86 1546787.08
STARTING POINT ANGLES:
Signed/Approved By Length(m) Bearing Inclina
Gerry Johansson 0.00 224.48 -82.25
BOREHOLE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Hole Di
Lars-Eric Samuelsson 0.15 6.15 0.341
Lars-Eric Samuelsson 6.15 11.75 0.252
Lars-Eric Samuelsson 11.75 99.76 0.197
Lars-Eric Samuelsson 99.76 99.86 0.160
Lars-Eric Samuelsson 99.86 101.21 0.086
Lars-Eric Samuelsson 101.21 595.85 0.076
CORE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Core Di
Lars-Eric Samuelsson 99.86 100.36 0.072
Lars-Eric Samuelsson 100.36  595.85 0.050
CASING DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Case In
Lars-Eric Samuelsson 0.00 11.75 0.200
Lars-Eric Samuelsson 0.15 6.15 0.301

CONE DIMENSIONS:

ter)
m) Seclow(m) Drilling Type
99.86 Percussion

6 595.85 Core drilling

(m) Elevation Coord System
24.15 RT90-RHB70
21.18 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Signed/Approved By Secup(m) Seclow(m) Cone In (m) Cone Out(m)
Lars-Eric Samuelsson 96.11 101.21 0.100 0.104
SICADA - Information about KLX17A
Title Val ue
Information about cored borehole KLX17A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 701.08  Top of casing (cen ter)

DRILLING PERIODS:

Signed/Approved By From Date To Date  Secup(

Lars-Eric Samuelsson 2006-08-07 2006-08-15 0.15
drilling

Lars-Eric Samuelsson 2006-09-13 2006-10-23 65.4

STARTING POINT COORDINATE:

Signed/Approved By Length(m) Northing(m) Easting

Gerry Johansson 0.00 6366848.75 1546862.09

Gerry Johansson 3.00 6366850.16 1546862.37

STARTING POINT ANGLES:

Signed/Approved By Length(m) Bearing Inclina

Gerry Johansson 0.00 11.21 -61.34

BOREHOLE DIAMETERS:
Signed/Approved By Secup(m) Seclow(m) Hole Di

m) Seclow(m) Drilling Type
65.42 Percussion

2 701.08 Core drilling

(m) Elevation Coord System
27.63 RT90-RHB70
25.00 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)



Borehole Information

Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

0.15 2.60 0.339
2.60 11.95 0.248
11.95 65.35 0.197
65.35 65.42 0.159
65.42 66.76 0.086
66.76 701.08 0.076

Secup(m) Seclow(m) Core Di
65.42 65.85 0.072
65.85 701.08 0.050

Secup(m) Seclow(m) Case In
0.00 11.95 0.200
0.15 2.50 0.310
2.50 2.60 0.280

Secup(m) Seclow(m) Cone In
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am(m)

(m) Case Out(m) Comment
0.208 rostfri
0.323
0.323 Borrsko 0.1

(m) Cone Out(m)

Lars-Eric Samuelsson 62.02 65.02 0.100 0.104
Lars-Eric Samuelsson 65.02 66.76 0.080 0.084
SICADA - Information about KLX18A
Title Val ue
Information about cored borehole KLX18A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 611.28  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(

2006-02-15 2006-02-21 0.30
drilling

2006-03-29 2006-05-02 99.9

Length(m) Northing(m) Easting
0.00 6366413.39 1547966.35
3.00 6366413.40 1547965.93

Inclina
-82.04

Length(m) Bearing
0.00 271.40

Secup(m) Seclow(m) Hole Di
0.30 9.30 0.340
9.30 11.83 0.254
11.83 99.83 0.198
99.83 99.93 0.163
99.93 101.35 0.086
101.35 611.28 0.076

Secup(m) Seclow(m) Core Di
99.93 100.80 0.072
100.80 611.28 0.050

Secup(m) Seclow(m) Case In
0.00 11.83 0.200
0.30 9.30 0.311

Secup(m) Seclow(m) Cone In
96.53 101.35

SICADA - Information about KLX20A

Title

Comment:

Val ue

3

m) Seclow(m) Drilling Type
99.93 Percussion

611.28 Core drilling

(m) Elevation Coord System
21.01 RT90-RHB70
18.04 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

(m) Cone Out(m)

Information about cored borehole KLX20A (2008-05-02 ).

No comment exists.



Borehole Information

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

Length(m) Reference Level
457.92  Top of casing (cen

From Date To Date  Secup(

2006-02-22 2006-03-08 0.30
drilling

2006-03-25 2006-04-24 99.9

Length(m) Northing(m) Easting
0.00 6366334.57 1546604.89
3.00 6366334.59 1546602.95

Length(m) Bearing Inclina
0.00 270.61 -49.81

Secup(m) Seclow(m) Hole Di
0.30 6.00 0.340
6.00 99.90 0.253
99.90 99.91 0.162
99.91 100.90 0.086
100.90 457.92 0.076

Secup(m) Seclow(m) Core Di
99.91 100.40 0.072
100.40  457.92 0.050

Secup(m) Seclow(m) Case In
0.00 99.47 0.200
0.30 6.00 0.310
99.47 99.50 0.170

Secup(m) Seclow(m) Cone In
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ter)

m) Seclow(m) Drilling Type
99.91 Percussion

457.92 Core drilling

(m) Elevation Coord System
27.24 RT90-RHB70
24.95 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.208

0.323
0.208

(m) Cone Out(m)

Lars-Eric Samuelsson 96.08 99.09 0.100 0.104
Lars-Eric Samuelsson 99.09 100.90 0.080 0.084
SICADA - Information about KLX24A
Title Val ue
Information about cored borehole KLX24A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 100.17  Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS.:

From Date To Date  Secup(
2006-06-14 2006-06-29 0.30

Length(m) Northing(m) Easting
0.00 6366423.35 1546853.80
3.00 6366423.12 1546855.32

Length(m) Bearing Inclina
0.00 98.41 -59.15

Secup(m) Seclow(m) Hole Di
0.30 241 0.096
2.41 100.17 0.076

Secup(m) Seclow(m) Core Di
0.30 100.17 0.050

m) Seclow(m) Drilling Type
100.17 Core drilling

(m) Elevation Coord System
21.29 RT90-RHB70
18.71 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)



Borehole Information

Signed/Approved By
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

Secup(m) Seclow(m) Case In
0.00 241 0.077

Secup(m) Seclow(m) Cone In

SICADA - Information about KLX25A

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:
Signed/Approved By

Gerry Johansson

Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By

Val ue
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(m) Case Out(m) Comment
0.090

(m) Cone Out(m)

Information about cored borehole KLX25A (2008-05-02 ).

No comment exists.

Length(m) Reference Level
50.24 Top of casing (cen

From Date To Date  Secup(
2006-07-01 2006-07-04 0.30

Length(m) Northing(m) Easting
0.00 6366274.74 1546769.66
3.00 6366273.48 1546770.52

Inclina
-59.46

Length(m) Bearing
0.00 145.73

Secup(m) Seclow(m) Hole Di
0.30 2.20 0.096
2.20 50.24 0.076

Secup(m) Seclow(m) Core Di
0.30 50.24 0.050

Secup(m) Seclow(m) Case In

ter)

m) Seclow(m) Drilling Type
50.24 Core drilling

(m) Elevation Coord System
22.84 RT90-RHB70
20.25 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Lars-Eric Samuelsson 0.00 2.20 0.077 0.090

SICADA - Information about KLX27A

Title Val ue
Information about cored borehole KLX27A (2008-05-02 ).

Comment: No comment exists.

BOREHOLE LENGTH:

Signed/Approved By Length(m) Reference Level

Lars-Eric Samuelsson 650.56  Top of casing (cen ter)

DRILLING PERIODS:

Signed/Approved By From Date To Date  Secup( m) Seclow(m) Drilling Type

Lars-Eric Samuelsson 2007-08-15 2007-08-27 0.16 75.60 Percussion
drilling

Lars-Eric Samuelsson 2007-10-08 2007-11-21 75.6 0 650.56 Core drilling

STARTING POINT COORDINATE:
Signed/Approved By

Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT ANGLES:
Signed/Approved By
Lars-Eric Samuelsson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

Length(m) Northing(m) Easting
0.00 6365608.29 15467
3.00 6365609.54 15467

Length(m) Bearing Inclina
0.00 0.73 -65.3
Secup(m) Seclow(m) Hole Di
0.16 9.20 0.341
9.20 14.76 0.254
14.76 73.50 0.197
75.50 75.60 0.157
75.60 77.02 0.086
77.02 650.56 0.076

(m) Elevation Coord System
42.63 16.98 RT90-RHB70
42.65 14.25 RT90-RHB70

tion (- = down) Coord System
7 RT90-RHB70

am(m)



Borehole Information

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

Secup(m) Seclow(m) Core Di
75.60 76.12 0.072
76.12 650.56 0.050

Secup(m) Seclow(m) Case In
0.00 14.76 0.200
0.16 9.20 0.310

Secup(m) Seclow(m) Cone In
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am(m)

(m) Case Out(m) Comment
0.208
0.323

(m) Cone Out(m)

Lars-Eric Samuelsson 72.28 75.28 0.100 0.104
Lars-Eric Samuelsson 75.28 77.02 0.080 0.084
SICADA - Information about KLX28A
Title Val ue
Information about cored borehole KLX28A (2008-05-02 ).
Comment: No comment exists.
BOREHOLE LENGTH:
Signed/Approved By Length(m) Reference Level
Lars-Eric Samuelsson 80.23 Top of casing (cen ter)

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:
Signed/Approved By

Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT ANGLES:
Signed/Approved By
Lars-Eric Samuelsson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

From Date To Date  Secup(
2006-09-14 2006-09-20 0.30

Length(m) Northing(m) Easting
0.00 6365682.22 15493
3.00 6365680.70 15493

Length(m) Bearing Inclina
0.00 189.70 -59.2

Secup(m) Seclow(m) Hole Di
0.30 2.85 0.116
2.85 5.10 0.096
5.10 80.23 0.076

Secup(m) Seclow(m) Core Di
2.85 80.23 0.052

Secup(m) Seclow(m) Case In
0.00 5.10 0.077

SICADA - Information about KLX29A

Title

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

STARTING POINT COORDINATE:
Signed/Approved By

Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT ANGLES:
Signed/Approved By
Lars-Eric Samuelsson

Val ue

m) Seclow(m) Drilling Type
80.23 Core drilling

(m) Elevation Coord System
33.71 10.05 RT90-RHB70
33.46 7.47 RT90-RHB70

tion (- = down) Coord System
3 RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment

Information about cored borehole KLX29A (2008-05-02 ).

No comment exists.

Length(m) Reference Level
60.25 Top of casing (cen

From Date To Date  Secup(
2006-09-09 2006-09-13 0.30

Length(m) Northing(m) Easting
0.00 6366264.54 15494
3.00 6366265.69 15494

Length(m) Bearing Inclina
0.00 321.21 -60.3

ter)

m) Seclow(m) Drilling Type
60.25 Core drilling

(m) Elevation Coord System
43.99 13.63 RT90-RHB70
43.06 11.02 RT90-RHB70

tion (- = down) Coord System
5 RT90-RHB70



Borehole Information

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson

Secup(m) Seclow(m) Hole Di
0.30 2.35 0.096
2.35 60.25 0.076
Secup(m) Seclow(m) Core Di
0.30 60.25 0.050
Secup(m) Seclow(m) Case In
0.00 2.35 0.077

SICADA - Information about KSHO1A

Title

Old Idcode Name(s):

Comment:

BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:
Signed/Approved By
Lars-Eric Samuelsson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:
Signed/Approved By
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CONE DIMENSIONS:
Signed/Approved By

Lars-Eric Samuelsson
Lars-Eric Samuelsson
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am(m)

am(m)

(m) Case Out(m) Comment
.090

Val ue
Information about cored borehole KSHO1A (2008-05-02 ).
KSHO1 used until 2002-09 -10 11:44
Correct name is KSHO1A, not KSHO1, accordi ng to Stefan
Sehltstedt,
2002-09-10.

Length(m) Reference Level
1003.00 Top of casing (cen

From Date To Date  Secup(

2002-08-22 2002-09-17 0.00
drilling

2002-10-07 2002-12-18 100.

Length(m) Northing(m) Easting
0.00 6366013.45 1552442.98

Inclina
-80.44

Length(m) Bearing
0.00 173.60

Secup(m) Seclow(m) Hole Di
0.00 2.20 0.420

2.20 12.10 0.350
12.10 100.24 0.198
100.24 101.67 0.086
101.67 1003.00 0.076

Secup(m) Seclow(m) Core Di
100.24  100.81 0.072
100.81 1003.00 0.050

Secup(m) Seclow(m) Case In
0.00 12.05 0.265
0.00 2.20 0.392
0.00 12.10 0.200

Secup(m) Seclow(m) Cone In
97.02 97.02 0.195
101.67 101.67 0.076

SICADA - Information about KSHO02

Title

Comment:
BOREHOLE LENGTH:
Signed/Approved By
Lars-Eric Samuelsson

DRILLING PERIODS:

Val ue

ter)

m) Seclow(m) Drilling Type
100.24 Percussion

24 1003.00 Core drilling

(m) Elevation Coord System
5.32 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.273
0.465
0.208

(m) Cone Out(m)
0.199
0.080

Information about cored borehole KSH02 (2008-05-02)

No comment exists.

Length(m) Reference Level
1001.11 Top of casing (cen

ter)



Borehole Information

Signed/Approved By
Lars-Eric Samuelsson

Johan Svensson

Lars-Eric Samuelsson

STARTING POINT COORDINATE:

Signed/Approved By
Gerry Johansson

STARTING POINT ANGLES:
Signed/Approved By
Gerry Johansson

BOREHOLE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CORE DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson

CASING DIAMETERS:
Signed/Approved By
Lars-Eric Samuelsson
Lars-Eric Samuelsson
Lars-Eric Samuelsson

From Date To Date  Secup(
2003-01-22 2003-03-03 0.00
drilling
2003-01-22 2003-03-03 0.00
drilling
2003-01-28 2003-06-11 65.8

Length(m) Northing(m) Easting
0.00 6365658.33 1551528.93

Length(m) Bearing Inclina
0.00 330.68 -85.68

Secup(m) Seclow(m) Hole Di
0.10 3.55 0.390
3.55 16.78 0.350
16.78 65.85 0.248
65.85 80.00 0.086
80.00 1001.11 0.076

Secup(m) Seclow(m) Core Di
65.85 67.25 0.072
67.25 1001.11  0.050

Secup(m) Seclow(m) Case In
0.00 65.36 0.200
0.10 16.78 0.265
65.36 80.00 0.080

m) Seclow(m) Drilling Type
65.85 Percussion

100.40 Percussion

1001.11  Core drilling

(m) Elevation Coord System
5.48 RT90-RHB70

tion (- = down) Coord System
RT90-RHB70

am(m)

am(m)

(m) Case Out(m) Comment
0.208

0.273
0.084
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Pump Test Analyses

APPENDIX 5

Nomenclature



Nomenclature

Page 5/2

Character |SICADA Explanation Dimension | Unit
designation
Variables, constants
Ay Horizontal area of water surface in open borehole, not L7 m*
including area of signal cables, etc.
b Aquifer thickness (Thickness of 2D formation) [L] m
B Width of channel [L] m
L Corrected borehole length [L] m
Lo Uncorrected borehole length [L] m
Ly Point of application for a measuring section based on its | [L] m
centre point or centre of gravity for distribution of
transmissivity in the measuring section.
Ly Test section length. [L] m
dL Step length, Positive Flow Log - overlapping flow logging. | [L] m
(step length, PFL)
r Radius [L] m
Iy Borehole, well or soil pipe radius in test section. [L] m
I'we Effective borehole, well or soil pipe radius in test section. |[L] m
(Consideration taken to skin factor)
rs Distance from test section to observation section, the [L] m
shortest distance.
r Distance from test section to observation section, the [L] m
interpreted shortest distance via conductive structures.
o Dimensionless radius, rp=r/r,, - -
z Level above reference point [L] m
Z Level for reference point on borehole [L] m
Zwy Level for test section (section that is being flowed), upper |[L] m
limitation
Zw Level for test section (section that is being flowed), lower |[L] m
limitation
Zws Level for sensor that measures response in test section | [L] m
(section that is flowed)
Zou Level for observation section, upper limitation [L] m
Zy Level for observation section, lower limitation [L] m
Zos Level for sensor that measures response in observation | [L] m
section
E Evaporation: /(T L] | mmly,
mm/d,
hydrological budget: [L3T] m®/s
ET Evapotranspiration IL/(T L] | mmly,
mm/d,
hydrological budget: [L3T] m®/s
P Precipitation IL/(T L] | mmly,
mm/d,
hydrological budget: [L3/T] m®/s
R Groundwater recharge LT L] | mmly,
mm/d,
hydrological budget: [L3/T] m®/s
D Groundwater discharge LT L] | mmly,
mm/d,
hydrological budget: [L3/T] m®/s
Qr Run-off rate [L%/T] m°/s
Q, Pumping rate [L%/T] m°/s
Q Infiltration rate [L°/T] m°/s
Q Volumetric flow. Corrected flow in flow logging (Q; — Qo) |[L*/T] m°/s
(Flow rate)
Qo Flow in test section during undisturbed conditions (flow [L%/T] m°/s
logging).
Qp Flow in test section immediately before stop of flow. IL3/T] m°/s
Stabilised pump flow in flow logging.




Nomenclature
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Character |SICADA Explanation Dimension | Unit
designation

Qm Arithmetical mean flow during perturbation phase. [L°/T] m°/s

Q1 Flow in test section during pumping with pump flow Qp, [L°/T] m°/s
(flow logging).

Q> Flow in test section during pumping with pump flow Q,s, | [L*/T] m°/s
(flow logging).

5Q SumQ Cumulative volumetric flow along borehole [L3/T] m°/s

Qo SumQO Cumulative volumetric flow along borehole, undisturbed | [L%/T] m°/s
conditions (ie, not pumped)

sQ; SumQ1 Cumulative volumetric flow along borehole, with pump [IL3/T] m°/s
flow Qpl

5Q, SumQ2 Cumulative volumetric flow along borehole, with pump [IL3/T] m°/s
flow sz

>Qc1 SumQC1 Corrected cumulative volumetric flow along borehole, [IL3/T] m°/s
2Q1-2Qq

>Qco SumQC2 Corrected cumulative volumetric flow along borehole, [IL3/T] m°/s
2Q2-2Qq

q Volumetric flow per flow passage area (Specific (IL3T*L7) m/s
discharge (Darcy velocity, Darcy flux, Filtration velocity)).

v Volume L] m°

V, Water volume in test section. IL%] m°

Vo Total water volume injected/pumped during perturbation |[L7] m°
phase.

v Velocity (IL3T*L7 m/s

Va Mean transport velocity (Average linear velocity (Average | ([L*/T*L"] m/s
linear groundwater velocity, Mean microscopic velocity));.
Va=0/Ne

t Time [T hour,mi

n,s

to Duration of rest phase before perturbation phase. [T] S

tp Duration of perturbation phase. (from flow start as far as | [T] S
Pp).

te Duration of recovery phase (from p, to pg). [T] S

ty, t, etc Times for various phases during a hydro test. [T hour,mi

n,s

dt Running time from start of flow phase and recovery [T S
phase respectively.

dte dt. = (dt [p) / (dt + tp) Agarwal equivalent time with dt as | [T] s
running time for recovery phase.

to tp = TH/ (SCt,,”) . Dimensionless time - -

p Static pressure; including non-dynamic pressure which [M/(LT)?] kPa
depends on water velocity. Dynamic pressure is normally
ignored in estimating the potential in groundwater flow
relations.

Pa Atmospheric pressure [M/(LT)?] kPa

Pt Absolute pressure; p=patpq [M/(LT)?] kPa

Py Gauge pressure; Difference between absolute pressure | [M/(LT)"] kPa
and atmospheric pressure.

Po Initial pressure before test begins, prior to packer [M/(LT)?] kPa
expansion.

Pi Pressure in measuring section before start of flow. [M/(LT)?] kPa

Ps Pressure during perturbation phase. [M/(LT)?] kPa

Ps Pressure during recovery. [M/(LT)?] kPa

Po Pressure in measuring section before flow stop. [M/(LT)?] kPa

Pr Pressure in measuring section at end of recovery. [M/(LT)?] kPa

Po pp=21tT-p/( QpwQ), Dimensionless pressure - -

dp Pressure difference, drawdown of pressure surface [M/(LT)?] kPa
between two points of time.




Nomenclature
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Character

SICADA
designation

Explanation

Dimension

Unit

dpy

dps = pi- pr or = ps—p; , drawdown/pressure increase of
pressure surface between two points of time during
perturbation phase. dp; usually expressed positive.

[M/(LT)’]

kPa

dps

dps = ps— Pp OF = Pp— Ps, Pressure increase/drawdown of
pressure surface between two points of time during
recovery phase. dps usually expressed positive.

[M/(LT)7]

kPa

dpp

dpp = pPi— Pp OF = pp— P;, maximal pressure
increase/drawdown of pressure surface between two
points of time during perturbation phase. dp, expressed
positive.

[M/(LT)7]

kPa

dpe

_dpF = Pp— Pr OF = Pe— Pp, Maximal pressure
increase/drawdown of pressure surface between two
points of time during recovery phase. dpg expressed
positive.

[M/(LT)’]

kPa

Total head; (potential relative a reference level)
(indication of h for phase as for p). H=h+hy+h,

(L

Groundwater pressure level (hydraulic head (piezometric
head; possible to use for level observations in boreholes,
static head)); (indication of h for phase as for p). h=h.+h,

(L]

Height of measuring point (Elevation head); Level above
reference level for measuring point.

(L]

Pressure head; Level above reference level for height of
measuring point of stationary column of water giving
corresponding static pressure at measuring point

(L]

Velocity head; height corresponding to the lifting for
which the kinetic energy is capable (usually neglected in
hydrogeology)

(L]

Drawdown; Drawdown from undisturbed level (same as
dh,, positive)

(L]

Drawdown in measuring section before flow stop.

[L]

[L]

Initial above reference level before test begins, prior to
packer expansion.

(L]

Level above reference level in measuring section before
start of flow.

(L]

Level above reference level during perturbation phase.

[L]

Level above reference level during recovery phase.

[L]

Level above reference level in measuring section before
flow stop.

(L]

Level above reference level in measuring section at end
of recovery.

(L]

Level difference, drawdown of water level between two
points of time.

(L]

dhy

dh; = h;- hy or = h;— h;, drawdown/pressure increase of
pressure surface between two points of time during
perturbation phase. dh; usually expressed positive.

(L]

dhs

dhs = hs— hy, or = hy,— hg, pressure increase/drawdown of
pressure surface between two points of time during
recovery phase. dhg usually expressed positive.

(L]

dh,

dh, = hj—h, or = h,—h;, maximal pressure
increase/drawdown of pressure surface between two
points of time during perturbation phase. dh, expressed
positive.

(L]

dhe

dhg = hy— hg or = hg— h,, maximal pressure
increase/drawdown of pressure surface between two
points of time during perturbation phase. dhg expressed
positive.

(L]

Tey

Temperature in the test section (taken from temperature
logging). Temperature

Tewo

Temperature in the test section during undisturbed
conditions (taken from temperature logging).
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Character |SICADA Explanation Dimension | Unit
designation
Te, Temperature in the observation section (taken from °Cc
temperature logging). Temperature
EC. Electrical conductivity of water in test section. mS/m
ECuwo Electrical conductivity of water in test section during mS/m
undisturbed conditions.
EC, Electrical conductivity of water in observation section mS/m
TDS,, Total salinity of water in the test section. [M/L®] mg/L
TDSwo Total salinity of water in the test section during [M/L®] mg/L
undisturbed conditions.
TDS, Total salinity of water in the observation section. [M/L%] mg/L
g Constant of gravitation (9.81 m*s™) (Acceleration due to | [L/T?] m/s®
gravity)
I pi Constant (approx 3.1416). [
r Residual. r= pe-pm , = he-hy,, etc. Difference between
measured data (pn,, hy, etc) and estimated data (pe, he,
etc)
ME n
Mean error in residuals. ME = 12 f
i=1
NME Normalized ME. NME=ME/(Xyax-Xmn), X: measured
variable considered.
MAE 1
Mean absolute error. MAE = EZM
i=1
NMAE Normalized MAE. NMAE=MAE/(Xyax-Xmin), X: measured
variable considered.
RMS 1a 05
Root mean squared error. RMS = (n z rizj
i=1
NRMS Normalized RMR. NRMR=RMR/(Xyax-Xmin), X: measured
variable considered.
SDR Standard deviation of residual.
1 o 05
SDR= [Z(ri - ME)ZJ
n _1 i=1
SEMR Standard error of mean residual.
1 n , 0.5
SEMR=| = > (r, -ME)
n(n _1) i=1
Parameters
Qls Specific capacity s=dp, or s=sp,=hy-h, (open borehole) [L/T] m°/s
D Interpreted flow dimension according to Barker, 1988. [-] -
dt; Time of starting for semi-log or log-log evaluated [T S
characteristic counted from start of flow phase and
recovery phase respectively.
dt, End of time for semi-log or log-log evaluated [T S
characteristic counted from start of flow phase and
recovery phase respectively.
dt, Response time to obtain 0.1 m (or 1 kPa) drawdown in [T S
observation section counted from start of recovery
phase.
TB Flow capacity in a one-dimensional structure of width B | [L*/T] m°/s
and transmissivity T. Transient evaluation of one-
dimensional structure
T Transmissivity [L/T] m°/s
Tw Transmissivity according to Moye (1967) [L/T] m°/s
Tq Evaluation based on Q/s and regression curve between | [L%/T] m°/s
Q/s and T, as example see Rhén et al (1997) p. 190.
Ts Transmissivity evaluated from slug test [L/T] m°/s




Nomenclature

Page 5/6

Character |SICADA Explanation Dimension | Unit
designation
Tp Transmissivity evaluated from PFL-Difference Flow [L/T] m°/s
Meter
T, Transmissivity evaluated from Impeller flow log [L*/T] m°/s
Tst, T Transient evaluation based on semi-log or log-log [L*/T] m°/s
diagram for perturbation phase in injection or pumping.
Tssr Tis Transient evaluation based on semi-log or log-log [L*/T] m®/s
diagram for recovery phase in injection or pumping.
Tt Transient evaluation (log-log or lin-log). Judged best [L*/T] m®/s
evaluation of Tg;, Ty, Tss, Tis
TaR Evaluation based on non-linear regression. [LZ/T] m°/s
Trot Judged most representative transmissivity for particular | [L*/T] m°/s
test section and (in certain cases) evaluation time with
respect to available data (made by SKB at a later stage).
K Hydraulic conductivity [L/T] m/s
Ks Hydraulic conductivity based on spherical flow model [L/T] m/s
Km Hydraulic conductivity matrix, intact rock [L/T] m/s
k Intrinsic permeability L] m*
kb Permeability-thickness product: kb=k-b L] m°
SB Storage capacity in a one-dimensional structure of width | [L] m
B and storage coefficient S. Transient evaluation of one-
dimensional structure
SB* Assumed storage capacity in a one-dimensional [L] m
structure of width B and storage coefficient S. Transient
evaluation of one-dimensional structure
S Storage coefficient, (Storativity) [-] -
S* Assumed storage coefficient [-] -
Sy Theoretical specific yield of water (Specific yield; [-] -
unconfined storage. Defined as total porosity (n) minus
retention capacity (S;)
Sya Specific yield of water (Apparent specific yield); [-] -
unconfined storage, field measuring. Corresponds to
volume of water achieved on draining saturated soil or
rock in free draining of a volumetric unit. Sy,= S, (often
called S, in literature)
S, Specific retention capacity, (specific retention of water, [-] -
field capacity) (Specific retention); unconfined storage.
Corresponds to water volume that the soil or rock has left
after free draining of saturated soil or rock.
S Fracture storage coefficient [-] -
S Matrix storage coefficient [-] -
SNLR Storage coefficient, evaluation based on non-linear [-] -
regression
Stot Judged most representative storage coefficient for [-] -
particular test section and (in certain cases) evaluation
time with respect to available data (made by SKB at a
later stage).
Ss Specific storage coefficient; confined storage. [1/L] 1/m
Sg* Assumed specific storage coefficient; confined storage. |[ 1/L] 1/m
Cs Hydraulic resistance: The hydraulic resistance is an [T S
aquitard with a flow vertical to a two-dimensional
formation. The inverse of c is also called Leakage
coefficient. ci=b’/K” where b’ is thickness of the aquitard
and K’ its hydraulic conductivity across the aquitard.
Ls Leakage factor: L; =(K-b-c; )”> where K represents L] m
characteristics of the aquifer.
g Skin Skin factor [-] -
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Character |SICADA Explanation Dimension | Unit
designation
Ex Skin Assumed skin factor [-] -
C Wellbore storage coefficient [(LTH-MT  |[m°/Pa
Cp = C-pug /(2TSLT,”), Dimensionless wellbore storage
Co coefficient [-] -
W Stor-ratio w= S;/(S¢+ S, ), storage ratio (Storativity ratio); the ratio | [-] -
of storage coefficient between that of the fracture and
total storage.
A Interflow-coeff | A= al(K., / K¢ ) [T, interporosity flow coefficient. [-] -
Torr Transmissivity interpreted using the GRF method [L*/T] m°/s
Scre Storage coefficient interpreted using the GRF method [ 1/L] 1/m
Dgre Flow dimension interpreted using the GRF method [-] -
Cw Water compressibility; corresponding to 8 in [(LT?)/M] 1/Pa
hydrogeological literature.
C Pore-volume compressibility, (rock compressibility); [(LT?)/M] 1/Pa
Corresponding to a/n in hydrogeological literature.
C C; = C; + ¢y, total compressibility; compressibility per [(LT*)/M] 1/Pa
volumetric unit of rock obtained through multiplying by
the total porosity, n. (Presence of gas or other fluids can
be included in c; if the degree of saturation (volume of
respective fluid divided by n) of the pore system of
respective fluid is also included)
nc, Porosity-compressibility factor: nc,= n-c [(LT*)/M] 1/Pa
nc Porosity-compressibility-thickness product: nch= n-ccb | [(L°T)/M] m/Pa
n Total porosity - -
Ne Kinematic porosity, (Effective porosity) - -
e Transport aperture. € = ne-b [L] m
p Density Density [M/L%] kg/(m°)
Pw Density-w Fluid density in measurement section during [M/L®] kg/(m®)
pumping/injection
Do Density-0 Fluid density in observation section [M/L®] kg/(m®)
| Psp Density-sp Fluid density in standpipes from measurement section [M/L%] kg/(m®)
9] my Dynamic viscosity [M/LT] Pas
Hw my Dynamic viscosity (Fluid density in measurement section | [M/LT] Pas
during pumping/injection)
FC+ Fluid coefficient for intrinsic permeability, transference of |[1/LT] 1/(ms)
k to K; K=FCt-K; FCr=py -9/ Hw
FCs Fluid coefficient for porosity-compressibility, transference |[ M/T°L? ] Pa/m
of ¢to Ss ; Si=FCs-n-G ; FCs=py ‘0
Indexon K, Tand S
S S: semi-log
L L: log-log
f Pump phase or injection phase, designation following S
or L (withdrawal)
S Recovery phase, designation following S or L (recovery)
NLR NLR: Non-linear regression. Performed on the entire test
sequence, perturbation and recovery
M Moye
GRF Generalised Radial Flow according to Barker (1988)
m Matrix
f Fracture
T Judged best evaluation based on transient evaluation.
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Character |SICADA Explanation Dimension | Unit
designation
Tot Judged most representative parameter for particular test
section and (in certain cases) evaluation time with
respect to available data (made by SKB at a later stage).
b Bloch property in a numerical groundwater flow model
e Effective property (constant) within a domain in a

numerical groundwater flow model.

Index on p and Q

0 Initial condition, undisturbed condition in open holes

i Natural, "undisturbed" condition of formation parameter

f Pump phase or injection phase (withdrawal, flowing
phase)

s Recovery, shut-in phase

p Pressure or flow in measuring section at end of
perturbation period

F Pressure in measuring section at end of recovery period.

m Arithmetical mean value

c Estimated value. The index is placed last if index for
“where” and “what” are used. Simulated value

m Measured value. The index is placed last if index for

“where” and “what” are used. Measured value

Some miscellaneous indexes on p and h

w

Test section (final difference pressure during flow phase
in test section can be expressed dp,,; First index shows
“where” and second index shows “what”)

Observation section (final difference pressure during flow
phase in observation section can be expressed dpgp;
First index shows “where” and second index shows
“what”)

Fresh-water head. Water is normally pumped up from
section to measuring hoses where pressure and level are
observed. Density of the water is therefore approximately
the same as that of the measuring section. Measured
groundwater level is therefore normally represented by
what is defined as point-water head. If pressure at the
measuring level is recalculated to a level for a column of
water with density of fresh water above the measuring
point it is referred to as fresh-water head and h is
indicated last by an f. Observation section (final level
during flow phase in observation section can be
expressed hqy; the first index shows “where” and the
second index shows “what” and the last one
“recalculation”)
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