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Geology of The Project area

Stratigraphy of geological units

Geology of the project area has earlier been described in “Hvammsvirkjun. Geological Report.
Geological Investigations 2001 — 2006" and in ,Hvammur Power Plant Geological report -
Geological investigations 2007 and 2008.“? Results from the geological investigation 2012 and 2013
do not change the general geological setting and stratigraphy as earlier described in above referred
reports, but provide more detailed information on layer boundaries and tectonics in the area.

According to [1] series of tholeiite basalt layers, called the Skardsfjall tholeiite group (STG), found in
the southern part of Skardsfjall are the oldest rocks in the project area, see figure 1. The basalt has
normal magnetic polarity and estimated age is over 2.5 million years. These layers have been found
in two boreholes, NK-9 and NK-12, in previous investigations. The Skardsfjall tholeiite group is quite
thick, possibly more than 200 m. The layers have a dip of some 2-7° towards northeast.

On top of (STG) lies a sedimentary horizon named “pjérsarholt sedimentary series” (SH1). These are
layers of siltstone, sandstone and conglomerate/tillite. Layers belonging to (SH1) are found in the
lowest section of NK-20 and NK-4 and they were also found in NK-33. Conglomerate in core hole NK-
53, which was drilled in 2007, belongs to this geological unit.

On top of (SH1) is the Skardsfjall hyaloclastite (SH2), visible on surface at several places, see figures 2
and 3. This geological unit was formed during a subglacial eruption near the present top of
Skarosfjall. This is a “mdéberg formation”, a name commonly used for this kind of rock formation in
Iceland. The powerhouse area, draft tubes and major part of the tailrace tunnel will be located in
this rock unit. Several boreholes were drilled into the hyaloclastite, mostly around the Powerhouse
and Tailrace Tunnel.

Skarésfjall

SHA
Djtred sedimertary groun

Figure 1. Geology of Skardsfjall [1].

! Almenna Consulting Engineers (2007). Hvammsvirkjun. Geological Report. Geological Investigations 2001-
2006. Prepared for Landsvirkjun. LV-2007/053. July 2007.

2 Mannvit (2008). Hvammur Power Plant Geological report - Geological investigations 2007 and 2008.
Prepared for Landsvirkjun. LV-2008/197. Desember 2008.
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Figure 3. Pillow lava breccia (SH2) in Skardsfjall.

Basalt layers belonging to Nupur tholeiite group (NTG) are found in the northern part of Skardsfjall,
see figure 4, resting on (SH2) (Skardsfjall hyaloclastite) with thin sediment between. The tholeiite
basalt in borehole NK-74 and NK-98 belongs to this geological unit.

These layers have reversed magnetic polarity. This basalt formation is found in the lower part of
Ndpur as seen in the middle and lower part of borehole NK-8.

12
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Figure 4. Tholeiite basalt (NTG) outcropping in the northern part of Skardsfjall.

On top of the (NTG) group are several porphyritic basalt layers belonging to Skardsfjall porphyritic
group (SPG). This basalt outcrops in the northern part of Skardsfjall, see figures 5 and 6, and is found
in boreholes NK-75 and NK-74. They are also seen in outcrops and boreholes NK-48 and NK-49 on
the west bank of bjérsa where they form a part of the foundation for the main dam of Hvammur
power plant. The porphyritic layers can be traced to the farm Minni-NUpur west of the pj6rsa river.

Figure 5. Jointed porphyritic basalt (SPG) at the northern part of Skardsfjall.
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Figure 6. Weathered porphyritic basalt (SPG) at the northern part of Skardsfjall.

After the early Quarter volcanic activity in the area ceased erosion began, filling depressions and
river courses of deposits (LTS) and interglacial lava flows (HIB) which had their origins outside this
area. During this period the glaciers eroded a valley in SW direction from Burfell down through the
project area to the moraines at Budi waterfall. This valley is now filled with sediment (UTS and TS)
and covered by the bjorsa-lava (PL). Evidence of this valley is found in many of the boreholes that
penetrate the bjorsa-lava.

The silt deposits found in NK-11 and NK-18 belong to the lower silt series of the Pleistocene age
(LTS). The possibility of encountering this silt formation during the construction phase of the project
is considered unlikely®.

The Holt interglacial basalt (HIB) is present between Skardsfjall and Nupur. The interglacial lava is
found in NK-11, NK-18, NK-90, NK-91, NK-105h, NK106 and NK-92 and it is described as almost fresh
in borehole logs for boreholes NK-11, NK-90, NK105b, NK106 and NK-91, or slightly altered logs for
holes NK-18 and NK-92. This basalt is classified as olivine-tholeiite basalt. A similar formation is
found in the percussion hole NL-14. It resembles the Akbraut interglacial basalt found in the area of
Holtavirkjun. Outcrops of (HIB) are found in northern part of Skardsfjall on top of (SPG), see figure 7.

14
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Figure 7. Outcrop of (HIB) at the northern part of Skardsfjall.

The formation of the (HIB) was followed with period were glaciers and rivers scraped the surface.
After the glacier had retreated from the area, bjorsa river eroded a channel through the area and
created an old riverbed with thick layer of sand and gravel (TS). This material was deposited all over
the area on a floodplane extending to the south coast of Iceland and is un-cemented.

Some 8700 years ago the bjérsa lava flowed over the floodplane and bj6rsa river was more or less
forced to its present channel. The bjorsa lava (bL) originates from an eruption in the Veidivotn area
and is the biggest postglacial lava flow known in Iceland, extending from Veidivotn area to the coast
at Eyrarbakki, a distance of about 130 km. The lava is from 20 m thick to over 30 m thick in the
Hvammur power plant area. The top 5-10 m of the lava is often scoriaceous but the lower part is
solid crystalline basalt, sometimes with zones of weak scoria that divides it into two separate units in
the Tailrace canal area. Also, especially close to the river, the lava is quite scoriaceous and open for
through flow of water.

15
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Tectonics

Skardsfjall is marked severely by tectonic displacements. Three sets of fault directions are most
frequent; the oldest north-easterly directed faults that are associated with the period of active
volcanism in the area, and younger faults oriented in a northerly direction, probably associated with
the active South Iceland seismic zone. The third set has a variable direction of N70°A to N105°A.
Faults of various types have been found, both strike—slip faults and normal faults.

Joints and dykes are found in almost all the inclined holes drilled in the area and tectonic breccia is
found in borehole NK-98 alongside with several dykes. Possible location of tectonic lineaments is
described in corelogs and dykes and breccia in boreholes are shown graphically on corelogs in
Appendix A.

No major faults and breccia zones are found in the holes drilled in the Intake and Tailrace tunnel
area.

In boreholes drilled in the Surge tunnel area are brecciated zones around basalt intrusions. The
brecciated zones are often partly re-cemented.

Many of the dykes found in the inclined boreholes are cone dykes or horizontal intrusions. In some
cases it is difficult to see if they are horizontal or vertical.

A fault cutting Skardsfjall from NNA to SSV was displaced in an earthquake in the 1896. Magnitude
estimated is between 7 to 7,5 Richter scale.

¥ Maryam et.al. (2007). Hvammsvirkjun. Geological investigation on Skardfjall in South Iceland Seismic
Zone. Basement tectonics, Holexene surface rupture, leakage, and stratigraphy. iSOR-2007/017; LV-
2007/65.
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Ground Investigations 2012-2013

The aim of the investigations in the Hvammur Power Plant project area, during the summer and
winter 2012-2013, was to gather more detailed information on the layer boundaries and tectonics
within the area. A total of 17 cored boreholes were drilled. Nine core holes were drilled to
investigate geology and layer boundaries in longer tailrace canal than previously decided. Two core
holes were drilled to investigate if tectonic features, shown on tectonic map from ISOR [3], existed in
the tailrace tunnel route close to the powerhouse. One core hole was drilled in the intake area
across changed location of the Intake, two holes in the Access and Surge Tunnel area to map
boundaries of the Skardsfjall hyaloclastite and above laying formations and three in the dam
Spillway area, to map massiveness of the bjorsa lava.

Drilling was carried out by the drilling contractor Reektunarsamband Fléa og Skeida (RSFS). The first
period of drilling started 08.05.2012 and was completed 14.07.2012. Drilling of core holes continued
in 12. — 17. of December. Total drilling was 647,91 m.

One 3“ percussion drilling hole NL-104 was drilled in December 2012, for groundwater measurement
during pumping test, the hole collapsed and it was not possible to clean it. A new drilling equipment
called ,,Carl Gustav*“ was transported to the site February 04, 2013 to drill 14“ pumping well and two
7“ holes for groundwater level monitoring during the pumping test. Drilling was finished 18.
February.

Nine test pits were excavated in the Spillway area in February 2013 to map material type and depth
to bedrock in the bjorsa riverbed beneath proposed Dam Spillway.

Cored boreholes

Logs of cored boreholes are found in Appendix A. The core logs contain information about lithology,
core recovery, fracture intensity, RQD-values and Q-values for rock units and results from
permeability tests where these had been performed. Coordinates of the core holes are presented in
Table 1, on next page, and locations are shown on Drawings G-2012-001 and G-2012-002.

Core Photos are found in Appendix B.

Three permeability tests were performed and results are shown graphically in Appendix D along with
the pumping test.
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Table 1: Location and depth of core holes drilled at the Hvammur project area, 2012.

Hole Construction Coordinates, ISNET93 Elevation Depth Groundwater Inclination Direction
nr. area X Y (m.as.l.) (m) Depth (m) @) @)

NK-90 Tailrace Canal 442950,65 | 392604,8 98,82 35,85 Collapsed 7.4

NK-91 Tailrace Canal 442542,40 | 392313,6 96,03 33,30 Collapsed 11.7

NK-92 Tailrace Canal 442083,10 | 392168,1 96,37 32,40 16,12

NK-93 Tailrace Canal 441673,23 391882,8 89,60 26,65 9,77

NK-94 Tailrace Canal 441200,26 391878,9 80,78 17,73 1,00

NK-95 Tailrace Canal 441665,13 392155,0 89,64 25,77 9,71

NK-96 Tailrace Canal 442370,55 392367,3 95,74 33,70 14,84

NK-97 Surge Tunnel 445109,73 | 393935,2 110,41 66,16 12,98 36,4 256

NK-98 Surge Tunnel 445107,67 | 393932,7 110,35 50,23 12,51 19,8 89

NK-99 Tailrace Tunnel | 444956,85 | 393897,3 106,97 90,55 11,50 44,4 326

NK-100 Tailrace Tunnel | 444976,21 | 3939535 104,89 57,62 7,83 46,6 294

NK-101 Intake 444875,13 394250,0 112,64 64,79 17,92 45 131

NK-102 Spillway 444739,01 394319,2 112,83 18,42 11,76

NK-103 Spillway 444704,74 394288,9 111,98 18,62 11,68

NK-104 Spillway 444652,37 394251,3 110,02 11,74 Collapsed 8.38

NK-105b Tailrace Canal 442709,61 | 392589,3 98,337 30,64 14,74

NK-106 Tailrace Canal 442509,58 | 392468,4 98,17 33,74 16,3

Total 647,91

Groundwater measurements

After drilling, water level was measured in boreholes.

Table 2. Groundwater measurement in core holes.

Temperature and conductivity was also
measured 1 to 2 m below water level. Values recorded are shown in Table 2. As shown in Table 2,
the water level is approximately 0,3 to 0,4 m lower 13.-14. of July than it is in end of May, probably
as a result of very dry and warm weather between measurements. In NK-98 sound of streaming
water was heard, but the hole collapsed at 12,51 m depth.

oo TI(E)IF:: \?;t?c(’)rlle f| :ocrl]; n\?et:'ct)ir:;aol GW(Tm?;Us GWT(]r,r:]J,)-14/7 gl/\g 136_ \i\fﬁ Teoncwp. Cond(uuc)tlwty
(mas.l) (mas.l) (mas.l)
NK-90 98,82 Collapsed 7.4
NK-91 96,03 Collapsed 11.66
NK-92 96,37 15,77 16,12 80,60 80,25 6,7 101
NK-93 89,60 9,42 9,77 80,18 79,83 6,6 100
NK-94 80,78 0,66 1,00 80,12 79,78 6,1 125
NK-95 89,64 9,36 9,71 80,28 79,93 6,2 95
NK-96 95,74 14,84 80,90 7 100
NK-97 110,41 36,4 12,98 99,96 6,4 124
NK-98 110,35 19,8 12,51 98,58 5,6 71
NK-99 106,97 44,4 11,50 98,76 6,6 121
NK-100 104,89 46,6 7,83 99,51 6,4 116
NK-101 112,64 45 17,92 99,97 75 107
NK-102 112,83 11,76 101,07 6 96
NK-103 111,98 11,68 100,30
NK-104 110,02 Collapsed 8.38
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Percussion Boreholes

Four percussion boreholes were drilled during winter 2012-2013. Coordinates of the percussion
holes is given in Table 3 and location is shown on Drawings G-2012-002 and Figure 10. Borehole logs
are in Appendix C.

Hole NL-104 collapsed and could not be used for measuring groundwater. NL-105 was drilled 14* in
diameter with casing down to 18 m and then 12" in diameter down to 21 m depth. The casing was
then perforated with casing perforator, 20 rows between 13 and 17,5 m depth, in the scoriaceous
part of the hole. NL-106 and NL-107 were drilled 7* in diameter with casing down to 18 m and then
6,5 down to 21 m depth. These holes were also perforated through the casing with casing
perforator, see Figure 8, 6 rows between 12 and 16 m depth in NL-106 and between 12 and 17 m
depth in NL-107. Total drilling of percussion holes was 84 m.

Table 3. Location and depth of percussion holes drilled at Hvammasvirkjun, 2012-2013.

Hole Construction Coordination Elevation Depth Casing Groundwater Size
nr. X Y ma.s.l. (m) (m) Depth (m) ")
NL-104 Tailrace Canal 441834.12 392168.90 91.99 21.0 9.15 3
NL-105 Tailrace Canal 441831.42 392170.60 92.27 21.0 18.0 11,87 14/12
NL-106 Tailrace Canal 441834.91 392171.03 92.32 21.0 18.0 11,90 7/6,5
NL-107 Tailrace Canal 441840.07 392171.73 92.41 21.0 18.0 11,95 7/6,5

Figure 8. Casing perforator in NL-105.
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Test pits

Nine test pits were excavated 15. and 18. of February, 2013, at the Spillway area. Excavator was 22t
Komatsu PS220LC and the excavation bucket was without teeth. Coordinates and elevation of test
pits are shown in Table 4. Location of Test pits is shown on Drawing G-2012-005 and detailed
description and test pit photos are in Appendix E.

Test pits G1 to G4 were excavated on a sandbank in the Pjorsé river with the water level at the top of
the test pits. Test pit G5 was located on land at the side of the river and excavated below the water
level in the river but the test pit was dry except small inflow close to the surface. Test pits G6 to G9
were dry although the bottom of G6 and G7 were excavated below the water level of the river.

The geology of test pits G1 to G4 is similar with gravel on top of scoria and scoriaceous basalt filled
with light brown silt or clay size material. The geology of test pits G5 to G8 is similar with topsoil and
silt on top of scoria and scoriaceous basalt. In test pit G9 is soil on top of crystalline basalt.

Table 4. Coordination table of test pits in the Spillway area.

Hole |Construction Coordination Elevation | Depth | Groundwater
nr. X Y m a.sl. (m) Depth (m)
G1 Spillway 444564.13 | 394223.68 | 104.08 4.20 0
G2 Spillway 444523.74 | 394151.15 | 103.98 2.00 0
G3 Spillway 444574.68 | 394251.27 | 103.98 3.60 0
G4 Spillway 444519.85 | 394146.75 | 103.91 3.00 0
G5 Spillway 444551.15 | 394138.60 | 104.10 4.50 Dry
G6 Spillway 44457751 | 394189.74 | 106.21 5.50 Dry
G7 Spillway 444607.01 | 394220.80 | 108.87 5.90 Dry
G8 Spillway 444654.27 | 394248.17 | 109.59 5.30 Dry
G9 Spillway 444682.93 | 394268.10 | 110.77 2.70 Dry

20
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Summary of results

Tailrace canal

Geology
Seven boreholes were drilled to map the geology on the proposed Tailrace canal route. Results
indicate various thickness of the bjérsa lava (bL), with top scoria varying from O m to 10 m.

The thickness of the crystalline basalt is also varying from 8 m to 26 m and sometimes with up to 8 m
thick weak scoria layers in between the more solid lava, see drawing G-2012-002 and core logs in
Appendix A.

The bottom of the pjorsa lava is at variable elevation controlled by the landscape of the underlying
materials when the lava flowed, being highest at about 81,8 m a.s.l. in hole NK-90 to below
63 m a.s.l. in hole NK-93, elevation of layer boundaries are shown in Table 5. Below the bjorséa lava
basalt is loose sediment (TS), consisting of sand and gravel. The thickness is from one to over six
meters. Below the sediment is olivine basalt formation (HIB) with maximum elevation in borehole
NK-90.

The shape and size of the canal must be adjusted to the geology. The bottom level of the canal
should be above the loose sediment (TS) underlying the bjorsa lava (PL) basalt and slope angle
defined based on the massiveness of the lava.

Pumping test

Preparation for the pumping test started 20. February 2013, but due to unfavorable weather
conditions the test didn’t take place until 12. March 2013. Appendix D shows the results of the
pumping test in borehole NL-105. The equipment was removed from the area 13. March. Location
of the boreholes is shown on Figure 9 and distance between holes is shown on Figure 10.
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Figure 9. Location of measuring holes.

Figure 10. Distance between Pump Test hole NL-105 and the measuring holes.

The pump which was used is a multistage pump, and pumping rate was set by means of a frequency
regulator. The pump was operated at full power during the test. Care was taken to ensure that
pumping rate was as constant as possible during the test. Pumping rate was increased from zero to
full power in few seconds after start. A check valve in the pump prevented water from flowing
backwards from the discharge piping into the well when pumping was stopped.

Discharge from the pump was conveyed through a 180 mm pipe towards the bjorsa river were the
water was released to the ground surface, some 100 m away from the pumping well. Discharge
from the pump was measured using a V-notch weir at the outlet of the pipe. At the discharge area
water from the pump infiltrated the ground but it not believed to have affected the result of the
pumping test over the short time interval, but total time of test was about 7 hours.

Drawdown was recorded with pressure transducers and manually in borehole NL-107 and the
pumping well (NL-105) during the pumping test, but drawdown in NL-106 was recorded manually.
Pressure transducers with data loggers registered water level automatically at specified time
intervals during the course of the pumping test. In addition, pressure transducer with data logger
was put 19. December 2012 in NK-92 which is located approx. 250 m from the pumping well, and
data from this station was used to evaluate groundwater conditions on a larger scale in the area
before, during and after the pumping test. Readings on the pressure transducers were checked for
consistency with tape as often as possible.

The reference groundwater lowered in borehole NK-92 during the pumping test, not as a result from
pumping but due to natural fluctuation of the regional groundwater level.
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Interpretation of results

Prior to the pumping test, Vatnaskil Consulting Engineers estimated both transmissivity and
storativity for the area.* Based on their model for groundwater flow in the Lower bjérsé Basin,
transmissivity (T) was estimated being 0,1 to 2 m?/s, with 1 m®/s being the most likely value, and
storativity was estimated between 0,1 to 0,3 with 0,2 being the most likely value.

The results from the pumping test of well NL-105 more or less confirm the estimate done by
Vatnaskil. Based on calculations from the drawdown in wells NL-106 and NL-107 while pumping
0.081 m*/s from well NL-105, the transmissivity (T) is estimated as 1.6 m/s” and the storativity (S) as
0.09, see Appendix D. These results were obtained using the Hantush-Jacob solution for leaky
confined aquifers. The Hantush-Jacob solution gave a much better correlation with the measured
values than did the Theis solution for unconfined aquifer.

Tailrace Tunnel

Two inclined boreholes NK-99 and NK-100 were drilled to map the geology and tectonic lineaments
on the Tailrace tunnel route close to the Power house area. Logs of the boreholes are found in
Appendix A and location of assumed tectonic lineaments in the boreholes is described in text on
corelogs in Appendix A. No major faults or breccia zones were located in these two boreholes.

Access and Surge tunnel

Two boreholes were drilled to map the geology of the adit and surge tunnel, see logs in Appendix A.
Location of holes and geological section is shown on Drawing G-2012-003. Several dykes (vertical
and/or horizontal) were located alongside with tectonic breccia and tectonic joints. Location of
tectonic lineaments and dykes found in the holes is shown in Appendix A. These two boreholes gave
better information of the elevation of the top of the hyaloclastite formation (SH2) and location of
other layer boundaries.

Intake

One borehole was drilled through the basalt and loose sediment and into the hyaloclastite to find
the thickness of the basalt (PL) and the loose sediment (TS) and to locate the depth to the
hyaloclastite (SH2). Tectonic lineaments were located in the hyaloclastite, but it was not obvious if
joints in the basalt are tectonic or cooling joints. No major faults or breccia zones were located.
Core log is shown in Appendix A. Location of the borehole and geological section are shown on
Drawing G-2012-004.

4 Vatnaskil, memo no. 12.11, December 6, 2012.
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Spillway

Three holes, NK-102, NK-103 and NK-104 were drilled through the overburden and top scoria and
down to the bjorsa lava (bL) to map the thickness down to solid basalt. Core logs are shown in
Appendix A. Location and geological section is shown on Drawing G-2012-005. Elevation of the top
of crystalline bjérsa lava (bL) was lower in NK-104 than expected.

Because of poor rock quality in NK-104 it was decided to excavate test pits in the Spillway are to map
better the loose sediment and scoria on top of the basalt. Nine test pits were excavated in 15 and
18 of February 2013. Location and description of the test pits and photos of them are shown on
Drawing G-2012-005 and Appendix E. Solid basalt was only found in test pit G9.
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Table 5. Elevation of layer boundaries.

From
ma.s.l. m ma.s.l. ma.s.l. ma.s.l. ma.s.l. vertical

Hole Top Depth bL-Bottom  SH2-Top  HIB-Top NTG-Top  Hole Incl.
NK-53 104.36 51.72 89.36 89.36
NK-54 106.07 54.72 75.17
NK-55 107.56  54.72 74.54
NK-56 106.71  54.72 74.89
NK-57 107.30  39.72 75.35
NK-58 107.03  45.72 73.59
NK-59 100.85 @ 33.72 73.79
NK-60 115.37  30.72 <84.65
NK-61 115.25 @ 21.72 <93.53
NK-62 115.74  24.72 <91.02
NK-63 105.60 57.72 94.01 90.52
NK-64 105.70 63.48 95.42 92.03 445
NK-65 105.06  90.53 94.08 93.56 45
NK-66 104.15 15.72 94.85 92.95
NK-67 106.52  30.72 83.47 79.67
NK-68 106.07 29.44 86.07 78.63
NK-69 112,76  33.72 79.04
NK-70 112.40 42.72 78.68 72.59
NK-71 11598  39.72 77.01
NK-72 118.04  39.80 79.10
NK-73 106.93  69.53 91.49 82.89 44.2
NK-74 124.67  90.09 99.58 44.2
NK-75 124.66 @ 39.16 44.9
NK-76 109.59  72.80 77.86 73.05 44
NK-90 98.82 35.85 81.82 79.06
NK-91 96.03 33.30 79.07 71.68
NK-92 96.37 32.40 67.43 66.30
NK-93 89.60 | 26.65 <62.95
NK-94 80.78 17.73 <63.05
NK-95 89.64 | 25.77 <63.87
NK-96 95.74 33.70 68.26 63.67
NK-97 110.41 66.16 97.25 90.49 36.4
NK-98 110.35 50.23 101.54 87.96 95.64 19.8
NK-99 106.97  90.55 95.79 92.54 44.4
NK-100 . 104.89  57.62 91.22 84.29 46.6
NK-101 . 112.64 : 64.79 78.79 75.27 45
NK-102 112.83 | 18.42 <94.41
NK-103 © 111,98  18.62 <93.36
NK-104 : 110.02 : 11.74 <98.28
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DRAWINGS:

Drawing G-2012-001 Powerhouse Area Location of Boreholes
Drawing G-2012-002 Tailrace Area Location of Boreholes
Drawing G-2012-003 Access and Surge Tunnel Geological Section
Drawing G-2012-004 Intake Geological Section

Drawing G-2012-005 Spillway Geological Section
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-90

SHEET 1 OF 2 SHEETS

CLIENT: DATE:
Landsvirkjun STARTED: 08.05.2012 COMPLETED: _14.05.2012
PROJECT: L DRILLED BY: i
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: ] SUPERVISION: ]
ailrace Cana araldur Hallsteinsson
Tail Canal Haraldur Hallst
COORDINATES: DRILLBIT TYPE: _ o ]
: . : . : 98. iamond drillbit nr. riple tube, 76 mm
X: 442950.645 Y: 392604.86 Z: 98.82 3"d d drillbit nr.6, NQ triple tube, 76
COORDINATE SYSTEM: ISNET [ NUMBER OF CORE BOXES: 4
HOLE INCLINATION: VERTICAL [__] INCLINED FROM HORIZONTAL | CORE RECOVERY: 84 %
CASING LENGTH: TOP OF CASING, ELEV.:
3.75m [ CASING REMOVED 98.82 m a.s..
DEPTH OF HOLE: GROUNDWATER ELEVATION:
35.85m DRILLING DIRECTION ° 4]
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
| . Aeolian sand and Scoria fragments. 0
| - Percussion drilling with 3" casing.
- — \
— 98.0
B 7S A biérsa lava T —
= E SN 1]
. 0 scoria, vesicularbasalt.
B -1 x x x |Porphyritic basalt
— 20 7 ><X « X . '|High resistance in percussion drilling.
- : X X X
B Ix x x
X X
- 96.0 Ix x x
- . x x4
- ' AN Scoria, vesicular basalt.
- [ A A A N
I~ = x x x |Porphyritic basalt
B m ><X><X>< Fresh, gray, fine grained.
— 4.0 N 20-30% plagioclase phenocrysts, up to 10 mm. 61 6 26/0/0/0
. A AAAAN7-20 % vesicles, empty.
I~ /\/\/\/\/ e S T
- TNNNX) Scoria, high core loss.
- —HONNNIN
— 94.0 =% % x |Porphyritic basalt
I~ ] « X « X « Vesicular 10-20 %, empty.
B 7 Three joint sets. Joints, rough and undulating,
B _| x x x |empty or coated with soft light brown clay.
- %" x X % 5% plagioclase phenocrysts. 99 10 42/0/0/0
= 6.0 —
= %X x X
B Ix x"x
B X
— 92.0 i<xx 54 7 172/‘?)/(%/0
B /A ScorialVesicular basalt. 20x1
- AN High core loss. Q=36
- — f\j\f\j\j 15-20 % vesicles and vugs, empty or coated
— NN N | with light brown clay, some filled.
= 8.0 T | Partly crushed core.
B HIRRARRL
N HRRARS
- 7 /i/i/i/i/
B 90.0 A A I
| - x x  x |Porphyritic basalt
| — % _ %X _AqFaintly microporous.
=% % % |7-10 % vesicles
- R ? : 100 9 51/0/0/0
- 10.0 —f, %, %,
N J x
X X X
[~ I X
= % x X
— 88.0 A
dx x x
B ] X
B X X X
[ ] X
. % X X
B 12.0 — %
= X X % X 100 9 61/0/0/0
= Ix x x 58x3
- — X 12x1
— 86.0 i TaVEaE Q=15
Ix x x
| B VLAV More massive basalt. K1/K2
| - Scattered vesicles, empty.
- — X x_ x |Microporous.
- 14.0 — .., | Scattered Olivine phenocrysts.
- & x  x Joints, empty, rough and undulating.
= % « x « x 100 7 76/0/0/0
- 84.0 4 x x x
. %X X X
B Ix x x
B X X
B % x x 98 8 56/24/0/0
= -« x x
. J4x x x
B 16.0 - « * X * X
B X X X
- % x x
= - x X
— 82.0 1 XX % x % 0,3 m vesicular basalt at the bottom.
N Y b_} 0JTS 0 N/A 0/0/0/0
B o 20|Gravel
[ D5 Coose sediment.
(=) g
— 1,0 Only few pebbles of porous basalt,
- 18.0 —006,9000 subrounded.
" DO
B :)o 0 ¢
800 i cler 25 N/A 0707070
| . —Jo 60 )
B 20 Y NA 0707070
[ HOT o
Py
[ HIB 100 10 53/0/0/0




A

ANNVIT

RING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-90

SHEET 2 OF 2 SHEETS

56.0

ELEVATION CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
(masl) o] DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 1(3LU1)00 COMMENTS
-5 (%) [(FRACT/M) Jn x Ja x SRF 3 °30 "300
B . Olivine-Tholeiite basalt
| - Light gray, fresh, fine grained, slightly
- — microporous.
— 78.0 - 1% very small plagioclase needles.
B ] ﬁ 3-5 % vesicles, mostly empty.
B n Joints mostly planar and smooth but some
B 7 t rough and undulating, coated with light brown
[~ | clay. 100 8 62/19/0/0
| — % Three joint sets plus random.
— 76.0 7 ﬁ/ K2/K3
N 7 100 8 68/0/0/0
- - ﬁ 100 4 94/60/40/0
— 74.0 ]
— 72.0 . ﬁ
- — 26,9-27,9 m vesicular zone, 20% small
B 7 vesicles, empty.
™ a ﬁ 96 3 96/62/21/0
| — 84x2
- - ﬁ 12x2
= — Q=7
— 70.0 e ﬁ
B ] t Massive basalt, scattered small vesicles, 98 3 98/43/19/0 K3/K4
- — empty.
- — Joints horizontal or slightly inclined, empty or
— 68.0 — coated with clay.
o — Approx. 1% plagioclase phenocrysts.
B n Microporous basalt.
— 66.0 N7
B _ % 88 1 88/72/72/0
— 64.0 ] t
— 62.0
— 60.0
— 58.0




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-91

SHEET 1 OF 2 SHEETS

CLIENT: DATE:
Landsvirkjun STARTED: 15.05.2012 COMPLETED: _19.05.2012
PROJECT: . DRILLED BY: i
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN: .
Hvammesvirkjun Heidar Mar
STRUCTURE: ] SUPERVISION: ]
Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:
: g : . : 96. iamond drillbit nr. riple tube, 76 mm
X: 442542.401 Y: 392313.596 Z: 96.03 3" di d drillbit nr.6, NQ triple tube, 76
COORDINATE SYSTEM: \SNET — NUMBER OF CORE BOXES: 3
HOLE INCLINATION: VERTICAL [__] INCLINED FROM HORIZONTAL | CORE RECOVERY: 68 %
CASING LENGTH: 61m ] CASING REMOVED TOP OF CASING, ELEV.: 96.03masl
DEPTH OF HOLE: GROUNDWATER ELEVATION:
33.3m DRILLING DIRECTION ° 4]
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
B AAAA A bjorsa lava 0
B AN Scoria and scoriaceous basalt.
| — ;\;\;\/\; Percussion drilling with odex casing 6.1 m.
- NN
™ AR
[ NN
- NN
RRXRRL
B 7 /:/:/:/:/
B 2.0
— 94.0 . AN
N PRLRNA
| - x x x |Porphyritic basalt
B ox x
X X X
B /.~ 7/ 7] Scoria
N N X « X « X | Porpyritic basalt
X X X
- T % x
L 92,0 4.0 "%«
- — X X
B _ ;\;\;\;\; Scoria
[ %7 x” x [Porphyritic basalt
X X
B Ix x x
[~ X X
- X X _X
- AN Scoria
NONNX
— 90.0 6.0 —/ A/ High core loss, stumps of vesicular basalt
B 7 ;\;\;\;\; comes up. 19 N/A 9/0/0/0
B NXNXNX 10x3
- s P rors
- — /:/t/t/:/ 20x1
— /AL Q=15
- E ARARA
B T x x x|bjorsalava 100 7 61/44/30/0
B N X « Porphyritic basalt
L 88.0 8.0 — Fresh, gray, fine grained, microporous.
| . ) — X x X |25-30% plagioclase phenocrysts, up to 15 mm.
- T x"x Approx. 7 % vesicles, empty.
- 1 More massive basalt, scattered - 2 % vesicles,
- | X X X [empty.
— I | Scattered olivine phenocrysts.
B _k x x Joints rough and undulating, empty.
B 4% « X « X | Three sets plus random. % 3 977437010
- X x X 77x3
— 86.0 10.0 = x_x 12x1
[ . X X X Q=19
B X X X
[ I X X
- % X X
— — X X
[ X x x|\
| LA Scoria or/and caves 0 N/A 0/0/0/0
- <N Complete core loss. 10x3
B NN 20x1
— 84.0 12.0 /N0 Q=15
N TI'x” %~ x |Porpyritic basalt 100 6 75/54/0/0
B %% | Vesicular zone of basalt. 76x3
- — Dark gray, partly reddish gray. 12x1
— — x % x [15% vesicles. Q=20
- T % X % 5-7% plagioclase phenocrysts.
B 7 X
- Ix x x
- - X
— 820 | 14.0—x x x
N Ix"x"x
X X
- Ix x x
- - x x
— —_ X X X
- & x X
- ENENE 100 7 64/0/070 K1/K2
- 1% o X o % |5-15% vesicles.
— — X X X
B 80.0 16.0 17 %" x
Ix x x
- X X
- X X X
- -« x x
— P UolTs 0 N/A 0/0/0/0
N 1o [ \° ~20(Loose sediment
| —)o DQC Probably gravel.
n -9 Qo Only pebbles of subrounded basalt, moberg
— 78.0 18.0 — o [\o__s,|and rhyolite come up.
- D Q Very soft to drill.
- —To 0 g
- el 13 N/A 0/0/0/0
[~ _o[\° 20
B + NS
N b 0
B "o ®°O°o
- D o<
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ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-91

54.0

i GINEERING
SHEET 2 OF 2 SHEETS
PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION REGOVERY NTENSITY O RGD o Ju ) COMMENTS
(masl) (m) %) |(FRACTIM) Jnx Jax SRF 31%0%0

o 3 , 30,30
B _ o[)“ %o
B :30 0 Dc 86 N/A 0/0/070
- O 9 N/A 0707070
B do\° %0
B -+ Dgc 100 N/A 0/0/0/0
- 59T 2 N/A 0/0/0/0
L 22.0 o
- 74.0 0 TS
[ 30T

- 060 %0
u )
— o 0 g
B Q0o
- 1 °D° 2°[Sand accumulates during the night in the hole
B T O —4and comes up when drilling starts in the
— 72.0 24.0 QO Q ofmoming.
B = Sandy matrix. 100 A 0707070
| — Olivine-Tholeiite basalt 100 5 100/0/0/0
| — ﬁ Fresh, gray, fine grained, faintly microporous. 76 2 76/0/0/0
— - 1% very small plagioclase needles. 93 8 2870/0/0
B I 5-10 % vesicles, empty or with scattered small
B 7 clear crystals.
B _ 0,5 m at top with 20 % vesicles.
| — Z Joints rough and undulating, some planar, 98 5 89/51/27/0
n 70.0 26.0 - , coated with light brown clay.
[ 7 100 7 76/12/0/0
— 68.0 28.0 - 76x2
B 7 { oz, K2/K3
— 66.0 30.0 — /
N 7 / 100 8 74707070
— 64.0 32.0 ﬁ
— 62.0
— 60.0
— 58.0
— 56.0
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BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-92

SHEET 1 OF 2 SHEETS

Tailrace Canal

COORDINATES:

CLIENT: DATE:
Landsvirkjun STARTED: 20.05.2012 COMPLETED: 21.05.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

X: 442083.102 Y: 392168.177 Z: 96.37

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET

[

NUMBER OF CORE BOXES:

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 90 %
CASING LENGTH: TOP OF CASING, ELEV.:
31m [_] CASING REMOVED 96.37 ma.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
324m DRILLING DIRECTION ° 80.25ma.s.l. (13.7.2012)
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw 9% COMMENTS
(masd) (m %) |(FRACT/M) Jnx Jax SRF 3 %5000
n % 3 {Aeolian sand 0
B 96.0 | x x x |Ppjorsalava
B T X « X « Porphyritic basalt
B 1 Vesicular at top.
| _| x x  x |Percussion drilling with 3" odex casing 3,1 m.
[ Ix x x
- —Hx x x
- 2.0 —,.% %
— 94.0 %" x"x
- — X X X
= — X
= Ix x x
. " x x +« | Fresh, gray, fine grained, microporous basalt. 99 2 90/78/62/32
- - x| Scattered vesicles, empty.
B — X% _ X |25-30% plagioclase phenocrysts, up to 12 mm.
B 4.0 — . «’|1% olivine phenocrysts, reddish at top, green
™ N x 3 lower.
[~ 92.0 1% % « X | Three joint sets plus random, joints rough and
B T'% " % % Jundulating, empty.
= ] X
X X X
B N X
— % x X
= = X
= Ix " x"x
B 6.0 —x ><X><
B = X
— 90.0 —Hx x X 100 0 100/100/100/100
- - X 93x3
- 17" 12x1
B %, %, | Massive microporous basalt. Q=23
— % x X
= . X
= Ix x x
X
B 8.0 —x x x
I~ - X
— 88.0 4% x_Xx
- — X
= X X X
B B X
—qx x X
[~ — X
— R 100 0 100/100/100/100
= Ix x x
X
B 10.0 9% x x
[~ - X
. 4x x x
— 86.0 ERNE
X X X
N ] x K1/K2
- - v % * ) Scattered empty vesicles.
— Jx x » X |Very few joints.
B Ix % x
B - X
B — %X X X
- 120 % x
— 84.0 % ><X>< 100 2 93/85/85/85
B Ix x x
B - X
- — X X X
= - X
. Ix x x
= X
Ix x x
B = X
- 14.0 — x_x_x
= . X
. X X X
— 82.0 447
Ix x x
B - X
- —_ X X X
= a X
— X X X
N 7 98 8 59/0/0/0
X X X
| w 16.0 ] ><X X . x |Reddish brown coating in joints and vesicles.
- = R 10% vesicles in the lowest 0,5 m.
) PRI ° _ 8 N/A 0/0/0/0
B . NN Scoria and/or cave in the basalt. 10x3
B A | Fragments of vesicular and scoriaceous basalt. 20x1
TAAAAA Q=15
B R )
T
— TR
B i R
= NN
B 18.0 100
B VT IAANAN 58 N/A 0/0/0/0
— 78.0 %" % x |Porphyritic basalt 100 4 90/42/42/0
| 7 ><X « X « 5-10 % vesicles, empty, decreasing below 19
= | m.
- - x % x |5 % plagioclase phenocrysts.
— 5w X % Fresh, gray, faintly microporous.
- — x| Scattered olivine phenocrysts.
o — X X _ X |Three joint sets plus random.
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ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-92

54.0

i GINEERING
SHEET 2 OF 2 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 31%0%0

- - x x x |Joints rough and undulating, empty or coated
— 76.0 =% % | with very thin clay. K2/K3
B — % y|More massive and less vesicular.
B Ix X x
- — X
- —{ x_x_x |Scattered vesicles.
— .« X « Microporous basalt. 100 3 84/61/25/0

- X
- % X x
N 22.0 X X * X
— 74.0 S EVIAa
B = X
[~ -1X X X
- — X
- Ix x x
| 7 X
B X X X

- X
[ X X X
: 240 -] X X x X
. 7 X
— 72.0 N 100 7 9977713070
- —x x x 88x3
- b X « 12x1
- - « Q=22

Ix x x
- — X
- dx x x
- 26.0 —,. %, %,
— 70.0 %%
- Ix"x"x
N Ix x x
— X X X 100 6 70/25/0/0
- dx x x K3/K4
- 28.0 — »x*x
— 68.0 — %" % x| Vesicular 0,7 m at the bottom of the layer.
N Ix"x"x
B —_o\J é__}vo TS 4 N/A 0/0/0/0
| e o|Loose sediment
[ A DQC Almost no core recovery.
- 300 252
- g HIB 100 7 751171010
— 66.0 - Olivine-Tholeiite basalt 5x2
B N Dark gray, fine grained, microporous basalt. 12x2
B ] 1% very small plagioclase needles. Q=1.5
| _ ﬁ <1 % vesicles, empty or filled with green clay.
| _ Three joint sets plus random.
- - ﬁ Joints rough and undulating, some planar,
o — coated with green and gray clay/silt.
- 32.0 f
— 64.0 ——
— 62.0
— 60.0
— 58.0
— 56.0




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-93

SHEET 1 OF 2 SHEETS

COORDINATES:
X: 441673.

Tailrace Canal

CLIENT: DATE:
Landsvirkjun STARTED: 21.05.2012 COMPLETED: _22.05.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

234 Y. 391882.856 Z: 89.6

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:
ISNET

[

NUMBER OF CORE BOXES:

3

HOLE INCLINATION:
VERTI

CAL [_] INCLINED FROM HORIZONTAL

CORE RECOVERY:

80 %

CASING LENGTH:
3.05m

[] CASING REMOVED

TOP OF CASING, ELEV.:

89.60 ma.s.l.

DEPTH OF HOLE:
26.65 m

DRILLING DIRECTION °

GROUNDWATER ELEVATION:

79.83 ma.s.l. (13.7.2012)

ELEVATION
(mas.l)

DEPTH
(m)

DESCRIPTION

CORE
RECOVER
(%)

FRACTURE.
INTENSITY
(FRACT/M)

PERMEAB

iy
16"%00
3 .30 300

RQD 10/30/50/100
Q=RQD x Jrx Jw
Jn x Ja x SRF

COMMENTS

Aeolian sand and soil
Percussion drilling 3.15 m
Casing 3.05 m.

0

88.0

bjorsa lava
Porphyritic basalt

2.0

/\/\/\/\/

Scoria zone

Basalt zone

LA

Scoria zone

X X

86.0
4.0

84.0
6.0

X X X X X X X X X X X X

82.0
8.0

80.0

L5

10.0

78.0

bjorsa lava

Porphyritic basalt

Fresh, gray, fine grained, microporous.
25-30% plagioclase phenocrysts, up to 12 mm.
1% olivine phenocrysts.

5-20% vesicles, empty.

Three joints sets plus random, joints rough and
undulating, empty, but some with reddish
brown colour.

3,5 and 4 m. Core loss zone

7.6 m more massive basalt, scattered vesicles.

80

61/22/0/0

100

87/32/0/0

100

100/100/86/51
79x3
12x1
Q=20

K1/K2

NX X X X X X X X X X
Ux X X X X X X X X X

\\/\/\)()(XXXXXXXXXXXXXXXXXXXXXXXX

N

12.0

/7

N NN
N

76.0
14.0

NX
NN

74.0

/A
/A
VR
/\

/\

N
N
N
N

/.
7
7.
/.

16.0

N

N

N

/.

Scoria

Reddish gray vesicular stumps of scoriaceous
basalt.

2-3% plagioclase phenocrysts.

Highly crushed core and very high core loss.
Soft to drill.

22

17/0/0/0

22

N/A

8/0/0/0

41

AN
S AL S S AL

72.0

NN
/\/

R

18.0

\/\
A

N

7\
X X X X X X X X

X X X X X X X X

RS
YA
X

Partly crushed core.

Scoriaceous basalt, better consolidated core.

N/A

0/0/0/0
21x3
20x1

Q=31

100

N/A

34/0/0/0

100

N/A

38/0/0/0

100

72/0/0/0

61

ZRRL
S AT

|
/.
/.
/.
/.

Scoria, almost complete core loss.

24/0/0/0

X X X

Porphyritic basalt

100

81/40/40/0




A

ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-93

i RING
SHEET 2 OF 2 SHEETS
FRACTURE RQD 10/30/50/100 PERMEAB
ELEVATION LoG DESCRIPTION INTENSITY Q=RQD x Jrx Jw W COMMENTS
(mas.l) (FRACT/M) Jn x Ja x SRF 3 0200900

- ' x x x |Pjérsalava
- I« X « Fresh, gray, fine grained, microporous.
— — « " 3-5% plagioclase phenocrysts, scattered olivine
- — % x_x |phenocrysts.
B Tx " x x % chttered empty vesicles. 8 63/0/0/0

x "y Thin more vesicular zones. 73x3
B ~] x_x_ x |Three joint sets plus random. 12x1
— 68.0 B
| . Tx" % x % Joints rough and undulating, empty. Q=18
| — x| Rather jointed basalt. K2/K3
= 44X X X
| _ X

X X X

[ 1 X
- -1X X X
= — X
- KX 3-5% small vesicles. 11 0707070
— 66.0 AN, 3 B0/46/4670
- : Hx x x
= — X
| % X « % [1-3% vesicles, massive basalt.
B X X X
[ T 6 86/0/0/0
= p— X
| Ix x x

X
B X X X
— 64.0 + % %
= X X X
= X
[ Ix x x

X
[~ 11X X X
— 62.0
— 60.0
— 58.0
— 56.0
— 54.0
— 52.0
— 50.0
— 48.0

N
IS
o




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-94

SHEET 1 OF 1 SHEETS

Tailrace Canal

CLIENT: DATE:
Landsvirkjun STARTED: 23.05.2012 COMPLETED: _23.05.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 441200.26 _Y: 391878.985 Z: 80.78

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET [ ]

NUMBER OF CORE BOXES:

2

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 84 %
CASING LENGTH: TOP OF CASING, ELEV.:
6.1m [_] CASING REMOVED 80.78 m a.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
17.73 m DRILLING DIRECTION ° 79.78 ma.s.l. (13.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
u - Aeolian sand and soil. 0
- y Percussion drilling 6,3 m.
- 80.0 — 3" casing 6,1 m.
- .
B 2.0 . bjorsa lava
- — Scoria and scoriaceous basalt
— 78.0 -
N 4.0 —
— 76.0 -
N 6.0 —
B ] 64 5 447117070
— 74.0 B
- . Porphyritic scoriaceous basalt and scoria
- - Reddish gray, fine grained, microporous.
- — 2-3% plagioclase phenocrysts, up to 10 mm.
— -1 5-10% empty vesicles.
B 8.0 — Joints rough and undulating, empty.
B 7 Partly crushed core.
B 7 High core loss.
— 72.0 -
B — 55 5 30/0/0/0
B 7 41x3
- n 20x1
- 10.0 — Q=6.1
— 70.0 -
» ] Scoria gradually changes to basalt. 100 7 85/0/0/0
- - %_X_X |bjorsa lava 100 9 65/27/0/0
N %" % x| Porphyritic basalt . .
[ B Fresh gray, fine grained, faintly microporous.
[ 12.0 I Re R} « % |5% plagioclase phenocrysts.
| _I' %" %" x| Scattered olivine phenocrysts.
| . % 13-5% small vesicles, empty.
- 68.0 =% % % | 1-3% vesicles. 100 4 88/56/22/0
- —1I %" %" % |Joints rough and undulating, empty or with 80x3
I~ — X _traces of light brown clay. 12x1
- 4 x x x Q=20
- _ X
[ X X X
B X
B 14.0 % x_x
- — X
- dx x"x
- _ X
X X X
660 N 7 700707070 K1/K2
| _ o % % Microporous massive basalt. 100
- X X « X |5% plagioclase phenocrysts.
- qx, x x 100 7 7412612610
- 16.0 - x_ x_ x
- — X
- Ix x x
| . X
X X X
— 64.0 — x
- — X X X
- — X
- Ix x x
| _ X X
- X X X -
— 62.0




N

Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-95

SHEET 1 OF 2 SHEETS

Tailrace Canal

CLIENT: DATE:
Landsvirkjun STARTED: 29.05.2012 COMPLETED: 30.12.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 441665.13 Y. 392155.007 Z: 89.64

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET [ ]

NUMBER OF CORE BOXES:

3

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 72 %
CASING LENGTH: TOP OF CASING, ELEV.:
3.05m [ CASING REMOVED 89.64 m a.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
25.77m DRILLING DIRECTION ° 79.93ma.s.l. (13.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
EL(E]V:ST_'SN D%’;{” LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(%) |[(FRACT/M) Jn x Ja x SRF 3 °30 300
N % T {Aeolian sand and soil. 0
[ 4 x x x |Pjorsalava
e o
| o« Porphyritic basalt
- X X
N A Scoria
— 88.0 | x x x |Ppjorsalava
B N NiaNial Porphyritic basalt
B 2.0 ] Fresh, gray, fine grained, microporous.
B _| X x x]25-30% plagioclase phenocrysts, up to 20 mm.
| T x % 1-2% olivine phenocrysts.
| - Scattered vesicles, empty.
- — X X X Th'ree joint sets plus randpm.
- Tx"x x + '|Joints rough and undulating, empty. 97 2 90/78/69/0
- X
— 86.0 X x x
B — X
- —x x x
- 4.0 —< %,
X X X
B n X
| Ix x x
B — X
- X x x
_ X
B X X X
[ . X
— 84.0 % x_x
- — X
%X x x
. 6.0 7.,
- X X X
B 7 X 3 75/67/23/0
— TN 89 80x3x1
- — X OUAIAL
B —x x x 12x1x2.5
7] x Q=20
- X X X
- — X
| % X X
— 82.0 L
X X X
- 8.0 — %
- X X X
- - X
| —Hx x x
[ - X
_Ix x x
[~ XX 100 6 54/0/0/0
— 80.0 ¥ B P e 20 N/A 0/070/0
- 10.0 —/~/\/\""“|Reddish gray stumps of scoriaceous and 10x3x1
s NN vesi 20x1x2.5
INNNOX)| vesicular basalt. -
- TN Y| Very high core loss. Q=15
[— 1NN NN | Light yellowish brown clay in vesicles.
N 15N 1-3% plagioclase phenocrysts.
B 1000/ Uneven drilling, very fast in between.
B - /i/t/i/i/
| HIRRRRL
[ 78.0 - /Q/\\‘/t/t/
B ARRRZ
- 12.0 TN
AR 38 N/A 14707070
- NONNX
. AL
N [ NN
B A
B HAAAAA
B I RRRRZ
— 76.0 =% x_ x |Porphyritic basalt 100 7 84/0/0/0
- X _X_’|bjorsa lava 84x3x1 K1/K2
- 14.0 7 % % * |Fresh, gray, fine grained, microporous. 12x1x2.5
B _| x x x |5% plagioclase phenocrysts. Q=21
. 5 X « X | 7-15% vesicles, empty.
| — "% x| Three joint sets plus random.
- — ><>< X « % |Joints rough and undulating, empty.
B B X
I~ R 5 100/0/0/0
NN X 100
— 74.0 Tk x 1 8 23/0/0/0
B /S X 8
NN
- 16.0 100 e
- 1
- JONk %
— A Scorialscoriaceous basalt
- 7 ;\;\;\;\; Vesicular, scoriaceous stumps of basalt and
[ B RN hirarkes fragments. 53 N/A 14707070
B NN N [ High core loss.
L 720 NN NN | Light yellowish brown clay in vesicles.
N : 15NN |1-3% plagioclase phenocrysts.
- 18.0 — /:/E/:/:/ Uneven drilling, very fast in between.
- B RRRRZ
NONNX
- AR
NN
— TN 18 N/A 0/0/0/0
| B AR 13x3x1
- — IS
EARRRS 20x1x2.5
B NN Q=1.9
: A
— 70.0 NNNX
- AL




ANNVIT BOREHOLE LOG

RING CORE DRILLING

BOREHOLE NO.:

NK-95

SHEET 2 OF 2 SHEETS

CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 1(3LU1)00 COMMENTS
(%) [(FRACT/M) Jn x Ja x SRF 330 300
A | Complete core loss in the lowest part of the
AN scoria
RRAARZ ) "
NN\ Very fast drilling.
NN
B AL
HIRRRXRXZ
— x x x |Porphyritic basalt 100 10 43/0/0/0
T« X « X « bjérsa lava
T 5-10% vesicles in the upper part.
% %, % | Scattered vesicles. 100 7 78/0/0/0
— %" % x|Fresh, gray, fine grained, faintly microporous. 69x3x1
— x_15-7% plagioclase phenocrysts. 12x1x2.5
-4 %X X « X | Three joint sets plus random, rather jointed. Q=17
— %  x  x |Joints rough and undulating, empty.
T X
% X x
— X
44X X X
_ X
4 K2/K3
% x x X 100 10 67/0/0/0
- X
4x x x
1 X
X X X
- X
X X X

S a [$)] [¢)] [é)] [4)] D (o]
® S N > > ® S N
o o o o o o o o

N
o
o




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-96

SHEET 1 OF 2 SHEETS

Tailrace Canal

CLIENT: DATE:
Landsvirkjun STARTED: 31.05.2012 COMPLETED: 01.06.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Heidar Mar
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 442370.546 Y. 392367.371 Z: 95.74

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET [ ]

NUMBER OF CORE BOXES:

4

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 74 %
CASING LENGTH: TOP OF CASING, ELEV.:
3.15m [_] CASING REMOVED 95.74 ma.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
33.7m DRILLING DIRECTION ° 80.90 ma.s.l. (13.7.2012)
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
= iy -] Aeolian sand and soil 0
[ B Odex drilling with 3" casing 3,15m.
B 1% | biorsa lava
- _| x x  x |Porphyritic basalt
— 94.0 'y ><X>< Fresh, gray, fine grained, microporous.
- 2.0 — x5 25-30% plagioclase phenocrysts, up to 20 mm,
B — X _ % _ X |mostly <10 mm.
N T x +|1-2% olivine phenocrysts.
[ - x| Scattered empty vesicles.
n 1% % _ X |Three joints sets.
| ] X % + |Joints rough and undulating, empty, some with
- ] x| reddish brown colour. 96 3 84/61/41/41
= X X X
— 92.0 R
N 4.0 — x *
= 7 X
= X X X
[ 1 X
=1X X X
B — X
[~ - X X X
= _ X
- X X X
— 90.0 T %"
: 60 ] X X x X
B 7 X
B qx % X 100 3 100/61/48/48
[ -1X X X
- — X
- -] % x_ x |Vertical vesicular ventilation pipe with
o e x « ‘|cumulative plagioclase phenocrysts.
B - X
— 88.0 4 x"x"x
N 8.0 . "«
= n X
Ix x x
™ -1 X
— %X x X
- — X
= X X X
- ] X
Ix x x
B — X 91 2 81/75/75/75
— 86.0 T x o
N 10.0 "« * X 9x1
- N Q=28
B — X
— J4X x X K1/K2
- ] X
= X X X
= T X
% x X
— — X
— 84.0 dx"x"x
N 12.0 — *
- X X « X |Vesicular basalt zone 0,5 m thick.
o - % % x|Core loss.
I~ — X
— | x x x |Scattered vesicles. 100 9 48/0/0/0
o ] % %% | Vesicular zone 13 - 13.5 m depth.
B X X X
- 82.0 7] x x x |Possibly core loss. 99 5 87/17/0/0
N : 140—_><X><X>< bjorsa lava 87x3
- V17 7 7 | Porphyritic basalt 12x1
- - x x x |Fresh, gray, fine grained, faintly microporous. Q=22
B <« x « x +'|5% plagioclase phenocrysts.
— \4 =7 %" <" |5-15% vesicles, empty.
B — X X X |Three joint sets plus random, joints rough and
B 1 *_% _lundulating, empty or coated with very thin light
N AT A brown clay. 0 N/A 0/0/0/0
e RN
L 80.0 T |(core loss 13 N/A 10x3
o 16.0 —/ /| Scoria 59)1(15
- /7| Fragments of subrounded scoria. S0
B AL/ | Possibly subrounded by drilling.
N A Very high core loss.
[ NN
— SIS
= NONNX
e RN
= NNNX
- NN
— 78.0 — /i/i/i/i/
B 18.0 —AAAAL
N NN
= [ LA
. 1 x x x |Pjorsalava 100 0 100/0/0/0
N %% | Porphyritic basalt 79 5 0/0/0/0
= ] x| Partly crushed core at top. . 100 5 91/30/19/0
- _| x x x |Fresh, gray, fine grained, faintly microporous. 77x3
- % x « | 5% plagioclase phenocrysts. 12x1
— 76.0 a 7-12% vesicles, empty. Q=19




A

,‘M

ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-96

52.0

i GINEERING
SHEET 2 OF 2 SHEETS
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION IRECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 31%0%0

- - x x x |Three joint sets plus random, joints rough and
B B ><X>< undulating, empty.
[ 1 X
[ i TN K2/K3
- -] x x x |Decreasing vesicles.
= X
- qx x x

1 X
— 74.0 %" x"x 95 6 7472812810
B — X
B 220 4 x x » x |Scattered vesicles.
N Ix x x
™ = X

-1X X X
- — X
= Ix x x
- 5 X « 5-10% vesicles, 1 m thick zone at bottom.
— 72.0 T« x
= 24.0 T x*x
N AN Scoria zone, only small fragments of scoria. 27 N/A 0/0/0/0
[ %" % x |High core loss. 100 7 10x3
N k%<, |Piérsa Tava 100 0 20x1
- Porphyritic basalt Q=1.5
B — ;\;\;\;\; Fresh, gray, fine grained. 4 N/A 86/0/0/0
B A 5% plagioclase phenocrysts. 100/100/100/0
— 70.0 NN 110-20% vesicles, empty. 93
N 26.0 —N NV |Three joint sets plus random, joints rough and 12x1
| 7 /\/i/:/\/ undqlating, empty. 0(/)0‘/3;‘0
N % x " x|Peena 100 6 10x3
— - xJ||lAlmost complete core loss. 20x1
B — %% _* |[Few small fragments of scoria. Q=15
- Ix x x DJGFS: 'at\/ab " 65/42/0/0
= e Porphyritic basal 65x3
— 68.0 _00 OUJ’O Fresh, dark gray, fine grained. 0 wﬁ 12x1
- 28.0 — Q 5% plagioclase phenocrysts. 18 Q=16
- Y _o 0 ™d10-20% vesicles, empty. 0/070/0
B 29 O ofThree joint sets plus random, joints rough and 0/0/0/0
™ —o [(\° ~20|undulating, empty.
B _‘3000 TS ot
- _ oose sedimen
B _oo p ooo Gravel ) .
B - Q Pebbles of basalt with sand on it.
— 66.0 _fo 0 50 N/A 34/0/0/0
- 30.0 __00 pfa Cobbles and stones of basalt, up to 0,3 m.
N AN
- —o 0 (
— 29T e 29 N/A 15/0/0/0
B —o\° %0
B O

—o b0 ¢
C 040 | o ol

00—

B NIB 100 7 82/0/0/0 K3/K4
B - Olivine basalt 82x2
. Fresh, gray, fine grained, microporous. 12x2
| ] 1% very small plagioclase needles. Q=6.8
- _l Scattered vesicles, empty.
- - Three joint sets plus random.
o Joints rough and undulating, some planar and
— 62.0 lsmooth, some coated with very thin clay. -
— 60.0
— 58.0
— 56.0
— 54.0




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-97

SHEET 1 OF 3 SHEETS

Surge Tunnel

CLIENT: DATE:
Landsvirkjun STARTED: 05.06.2012 COMPLETED: _15.06.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 445109.73 Y. 393935.29 Z: 110.41

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET [ ]

NUMBER OF CORE BOXES:

7

HOLE INCLINATION:

CORE RECOVERY:

[ vERTICAL INCLINED _ -54.6 FROM HORIZONTAL 83 %
CASING LENGTH: TOP OF CASING, ELEV.:
7.94m [ CASING REMOVED 11041 mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
65 m DRILLING DIRECTION 256° 99.83ma.s.l. (13.7.2012)
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
EL(E]V:ST'SN D%’;{” LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
S (%) |[(FRACT/M) Jn x Ja x SRF 3 °30 300
- - .1Soil 0
) - |Hole inclined 36° from vertical.
—110.0 — \'| Odex drilling with 3" casing down to 7,94 m.
B 1 -| Direction approx. 280°.
B 2.0 —
—108.0 -
B 4.0 —,
__ . | Scoria/soil
| 106.0 - “{ Scoria filled with soil.
| — (»$) Scoria
B 6.0 — "7~ Higher resistance.
B NN
L RN
B 1x x x |Pjorsélava
—104.0 T _*_*_|Porphyritic basalt
- 8.0 17 %" |Fresh, gray, fine grained, microporous, partly 92 3 77/57/31/0
| _| x x x [flow banded.
= _ ><X « x +'|5-7% plagioclase phenocrysts, scattered olivine
| — 7 %" %" | phenocrysts.
| — X X _ X | ~10% vesicles, empty.
&4 x x
- Ix x x
B X X
n % x x x * | Scattered vesicles below 9,6 m. 7 73122722/0
| 10.0 —{ ¥_ x_ x |Joints rough and undulating, empty, coated or 94 75x3x1
R SAIVEAIVEAN o ; -
L 102.0 Tx" % x f!llgd with light brown silt/clay, up to 3 mm thick 12x1x2.5
. % fillings. Q=75
B X x X 1
- —« %
[ X X X
%
- x x x
| X X
Ix X x
- —< X x
R 12.0 =% % X
- ol qx x x
- v < x X
XXX GWT16.6.2012
— 100.0 \d /A4 x| Scoriaceous basalt 40 4 20/0/0/0
B - TN % | Vesicular stumps and fragments of porphyritic 21x3x0.33
B a ;\;\ « |basalt and scoria. 16x1x2.5
B NN x4 Very high core loss. Q=0.6
- SN ><X Yellowish brown clay in vugs and some
— 14.0 /0% x |vesicles.
- BRRES
SNk x
- NN x
- N
[ N«
— 98.0 R *
: B IR e
- PN ><X
- NN
TG X 1 26/0/0/0
| NX 100
— /AKX
- 16.0 4
— P IolTs 0 N/A 0/0/0/0
- o () ~2e|Loose sediment
= —)o DQC Complete core loss.
B el
B To(\° 20
— 96.0 AN
N 18039000
To\° 20
| 5 Dgc
| el 0 N/A 0/0/0/0
= o [\° 20
B + 2o
B O o
- PYANIEY




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-97

i ENMGINEERING
SHEET 2 OF 3 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
BT D%f:{” LoG DESCRIPTION RECOVERY|INTENSITY Q=RQD xJrxJw T COMMENTS
s (%) |(FRACT/M) Jn x Ja x SRF 330 300
— 94.0 i
- 220 1 | Unclear boundary due to core loss. 40 N/A 20/0/0/0
o -~ Conglomerate 20x3x1
- . | Grayish brown. 15x1x2.5
— 92.0 — Y Pebbles and stones moderately cemented in Q=16
| — sandy matrix, well compacted.
- — i Erodes and breaks during drilling and handling.
B 24.0 — "4 Unclear boundary due to core loss.
B N Ki/K2
] SH2 - Méberg 98 15 0/0/0/0
— 90.0 _ Pillow lava, 3-5% plagioclase needles. Very 32x3x1
B - altered, grayish green, 10% vesicles filled with 100 10 12x3x2.5
I~ - white secondary minerals and dark green clay. Q=1.1
- Tectonic joints, possibly fault at 24.8 m. ™ ggfg;g;g
- 26.0 — Basaltic dyke 100
— n Welded contacts, dark gray, fine grained, 45x3x1
- | \\“”; “_J|microporous, cube jointed, joints rough and 100 25 12X§X2-5
B u llundulating, coated with clay/silt. 100 14 85/10'/%
- — Breccia. Reddish gray, broken but recemented 100 " 31/0/0/0
- ] ///\\\ ///JIwith white secondary minerals. 89 14 7210070
— 88.0 _=/// = //|Basaltic dyke. Dark grayish green with white 100 6 0/0/0/0
- - D healed veins. 90/46/0/0
~
- 28.0 — Z/\\ Z/ Méberg, Pillow lava, same as above. Very 70x3x1
- —=/// = //] altered. Joints rough and undulating, coated to 12x3x2.5
- n VNI filled with gray/brown silt/clay Q=23
[— AN/,
- ] <
| - ///\\\ ///{Welded contact 100 0 700707070
B | Basaltic dyke 100 13 52/0/0/0
B 86.0 - Dark gray, fine grained, cube jointed with gray
— . silt/clay fillings/coatings <1 mm. Scattered
B 30.0 7 Y WAL 9 100 K] 56/0/0/0
- n = /// =5 //IMbberg, Pillow lava, same as above.
- //=//JClay/Silt lense, dark green with dyke fragments. 100 5 61/0/0/0
B — Mdberg, Pillow lava, same as above. 100 8 79/0/0/0
| i Basaltic dyke
_ Gray, fine grained, microporous, 1% K2/K3
B . plagioclase phenocrysts. Joints rough and
B 32.0 — undulating, coated to filled with gray, silt/clay.
B 7 Basaltic dyke 94 12 0/0/0/0
84.0 ] Dark gray, cryptocrystalline, dense basalt. 100 20 0/0/0/0
B _ Highly jointed and broken. 100 17 14/0/0/0
B — Joints rough and undulating, some planar and
B — smooth, filled or coated with gray silt/clay and
B - white sec. minerals up to 4 mm thick. 65 15 0/0/0/0
[— Uy Méberg, Pillow lava, same as above. 100 ‘7‘ 67?3/206{%2)
B 34.0 — Basaltic dyke 99
B — Dark gray, fine grained, microporous, 3-5% 47x3x1
- - small vesicles, 2% plagioclase phenocrysts. 12’(3"‘2'5
B -1 Joints rough and undulating, coated-filled with Q=16
— 82.0 B gray silt/clay, some healed veins. Partly broken
- 1 and recemented.
B - I\\ s “: Breccia/Brecciated Moberg 100 12 20/0/0/0
- e Reddish green broken but recemented.
- —///= ///Nidberg, Pillow Tava, same as above. 100 4 98/36/0/0
. 36.0 ~/// = //|Some thick green clay fillings in vugs. Joints
| 75, -, |rough and undulating, coated-filled with green
| 7 IS clay and white secondary minerals.
>~ >~
- T / /i 7 88 7 60/12/0/0
B . ISIL Surge Tunnel, at 37 - 52.4
— 80.0 BNV m depth.
B i VNI
- 777
- 38.0 —=// =/
- ST
— BN
B i ST Kalka
| BN
- —~
B ), - 3 cm thick joint filled with reddish green clay
— 78.0 40.0 —=///=//fland white secondary minerals. 100 6 85/0/0/0 0.3
I~ . - -
- N Basaltic dyke 100 7 75/0/0/0
- T Dark gray, fine grained, 1% plagioclase
- J1///= 7//phenocrysts, joints rough and undulating 100 9 51/0/0/0 <<
. SN \coated with gray silt/clay. B )
| —~—nMdberg, Pillow lava, same as above. 00 5 SATOIOT0 g’sesff;ejsb";t%/ test interval
- N Basaltic dyke S-40.07m
- 7 Dark gray, fine grained, 1% plagioclase
- 42.0 — ///= ///Jlphenocrysts, joints rough and undulating 94 3 94/71/0/0
— 76.0 "7 4/ > //|coated with gray silt/clay.
- Yy \\/// Moberg, Pillow lava
| =47 Dark greenish gray, fine grained altered
[ | /// = //|méberg. 3% plagioclase needles. 7-10% 100 4 907377070
| | ///= /// vesicles and vugs filled with white secondary
| . \/\// ~// minerals and dark green clay. Some thick
=777 green clay fillings in vugs. Joint rough and
B —///= ///{undulating, coated-filled with green clay and




Ag MANNVIT

ENMGINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-97

SHEET 3 OF 3 SHEETS

ELEVATION
(mas.l)

DEPTH
(m)

LOG

DESCRIPTION RECOVERY|INTENSITY/

CORE FRACTURE

(%) |(FRACT/M)

RQD 10/30/50/100
Q=RQD xJrxJw
Jn x Jax SRF

PERMEAB

(Y
18"%0
3,30 300

COMMENTS

— 74.0

— 72.0

— 70.0

— 66.0

— 64.0

— 62.0

— 60.0

— 56.0

X,

NV

~N

white secondary minerals.

lJoint with red clay fillings, red alteration around

joint.

46.0

48.0

50.0

N
NN

Joint filled wi?h red and green clay and white

isecondary minerals.

VNI
NN
VN
NN
VNI
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
SN
VN
NN
VN
N \\\J //,

52.0

54.0

56.0

58.0

60.0

62.0

\\
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN

Vertical joint with up to 5 mm brown and green 100 5
clay and white secondary mineral filling.

Joint, red brecciated moberg, recemented, 10
imm joint fylling, tectonic joint.

0.3

100 6

75/20/20/0

82/54/19/0

97 4

Joint with reddish alteration.

Breaks during drilling.

Joint, red clay and white secondary mineral
filling, > 20 mm, possibly core loss.

Joint filled with white secondary mineral and
clay 40 mm, red alteration.

Joint, red alteration.

74/50/25/0

95 4

73/49/0/0

79/44/18/0

86/39/0/0
79x3x1

12x3x2.5
Q=2.6

Basaltic dyke

Dark gray, fine grained, joints rough and

64.0 —

VN

> >

undulating some smooth, with clay coating.

100 3

Méberg

Pillow lava, same as above.

100 4

100/49/0/0
91x3x1
12x3x2.5
Q=3

83/0/0/0

Basaltic dyke

Dark gray, fine grained, joints rough and
undulating some smooth, with clay coating. 100

100 4

86/67/0/0

N| O

80/0/0/0

Méberg

VN
NN

Pillow lava, same as above.

100

100/0/0/0

K4/K5

K5/K6

K6/K7

Basaltic dyke

Dark gray, fine grained, joints rough and
undulating some smooth, with clay coating.

97 3

86/0/0/0

Brecciated contact, recemented.

Moberg

Pillow lava, same as above.




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-98

SHEET 1 OF 3 SHEETS

Surge tunnel

CLIENT: DATE:
Landsvirkjun STARTED: _16.06.2012 COMPLETED: _19.06.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 445107.67 Y. 393932.75 Z: 110.35

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET [ ]

NUMBER OF CORE BOXES:

5

HOLE INCLINATION:

CORE RECOVERY:

[ vERTICAL INCLINED _ -70.2 FROM HORIZONTAL 89 %
CASING LENGTH: TOP OF CASING, ELEV.:
9.18 m [ CASING REMOVED 110.35 ma.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
50.23 m DRILLING DIRECTION 89° 98.58 ma.s.l. (13.7.2012)
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
[~ i TSl 0
—110.0 - " Running water in hole.
B 2.0 —
—108.0 ]
B 4.0 —
—106.0 .
B 6.0 —
—104.0
— ] Scoria and brown soil.
- 8.0 —
B - “|Piorsa lava
—102.0 ] Porphyritic basalt
- ] Fresh gray, fine grained, 7% vesicles, empty.
- ] 100 11 0707070
- P olTs 5 N/A 10x3x1
= e °®°° Loose sediment 12x1x2.5
— 10.0 _30 O —4Only few pebbles of méberg and basalt come Q=1.0
B QO g ofur- 0/0/0/0
: ToN\e o6
o 5 DQC
—100.0 —400,
I~ : o\e %o
- _)OOD g
- Yo
[ 120 = (o2
- L4 Tee—d
= ] . | Conglomerate 100 11 50/0/0/0
- ] -~ Y4 Brown matrix at top, green lower, sandy/silty 28x3x1
— 98.0 i : ® | matrix with green glay in vugs. Stones of 15x1x2.5
B — ~ “qvarious origin up to 0,3 m. Q=23
B — ¢ ®|Breaks during drilling.
B - ® 4 90 13 0/0/0/0
o 14.0 X %5 N/A 2310070
- ¥
- e
- [ P
- .o @
— 96.0 : 4 o1 N/A 0707070
N - NTG - Tholeiite basalt 100 N/A 36/0/0/0
n 16.0 — Gray, cryptocrystalline, very few vesicles, 24x3x1
| -1 microporous, joints rough and undulating 100 9 12x3x5
B 7 \\“} . ||coated-filled with clay. 73 N/A Q=0.4
- l /-2 + Y| Tectonic breccia 0/0/0/0
- _ Basalt fragments cemented in black/green clay, 100 12 0/0/0/0
- - crushed core. 10x3x1 The dykes are most likely
— 94.0 B Basaltic dyke 100 16 1(:;’:8’(15 horizontal inrusions.
N ] Dark gray, fine grained, 5% small vesicles 49/0/(')/0
B 18.0 — pgrtly filled, joints rough and undulating, coated 100 19 0/070/0
- N2 o with clay. 79 18 0/0/0/0
— — Brecciated Tholeiite basalt 100 5 0/0/0/0
- - Partly recemented in dark sand/clay, partly 53/0/0/0
B 7 crushed. 100 8 88/0/0/0
- | [Tholeiite basalt same as above. 100 19 27/0/0/0
N 92.0 — Basaltic dyke 46x3x1
B . E Dark gray, welded contacts. 12x3x5 K1/K2
5 a [Tholeiite basalt, same as above. 100 14 Q=08




Ag MANNVIT

ENMGINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-98

SHEET 2 OF 3 SHEETS

CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
EL(ElvaAST'I?N DEPTH LoG DESCRIPTION IRECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
s (m %) |(FRACTIM) Jnx Jax SRF 31%0%0

- . [Highly jointed, partly crushed. 100 23 50/0/070
B 1 Basaltic dyke 100 12 3%%%?0
[ 1 Gray, fine grained, highly jointed, joints rough 3 22101010
N ] land undulating coated with clay. 100 44x3x1
- — aBt:isl(gated Tholeiite basalt same layer as 15x3%5
- - - =0.6
— 90.0 = Recemented with dark sand/clay, thick fillings, 99 11 72/0/0/0
- — cryptocrystalline, microporous basalt, scattered
- 22.0 — small vesicles.
N 1 Sandstone, brown, well compacted. 100 20 0/0/0/0
— : 2:.:701::‘: red, well compacted 180 ,\]/i E;E;E;g
N i . Probably in green clay. 1%5
| n Sandstone/conglomerate 100 2 Q=1.0
- 88.0 N Dark brown, well cemented and compacted. 94/94/0/0
N 24.0 —///= ///{SH2 92 4 777597070
- /s //|Meberg )
o 15, - Pillow lava/pillow lava breccia
B /= ///] Greenish gray, well compacted core. 86 11 38/0/0/0
[ NN ~3% small plagioclase needles,
B ] ~ 10-25% vesicles, filled with white secondary
- AN

45, < minerals and green clay.
B I //7 = //} Joints mostly rough and undulating,
N 86.0 - ///= ///<] coatedffilled with clay and white secondary 100 10 71/26/0/0
| . 26.0 — \/\// >/ minerals up to more than 40 mm thick.
N —=777>7"124.4 m, 40 mm joint filling.
B b NI
- NN
— pa— >~
- . Z/;\/ Z/// 27 m, thick white/gray clay filling in joint.
B T3,/ | increasing vesicles, very altered rock with 98 5 7%;:&70 K2/K3
B //= ///Jhealed white vein pattern. 12¥3x2.5
i AN o7
— 84.0 280 — 7' Q=27
- N
N ANINI
- AN,
B BN
- RS
- BN
" 800 30.0 /=1
R TS 3 90/75/56/39 S T | at 30.4
- - 98 urge Tunnel at 30.4 -
B NI 42.6 m depth.
| = ~
[~ 1~ / /i <7//130.96 m, ~50 mm thick joint with brecciated
| W N filling of brown and green clay and white
| - \\///\\\// secondary minerals.
B 320 I VI
N 80.0 4= ///.=//|Joints rough and undulating, coated with clay.

: - 5, | Green thin tuff zones.

- VN
B BN
- VA
B NN
B A 100 4 86/39/27/0

= ~N
- 34.0 9=/
L 78.0 Jmz .
B NN
B iz,
B RRIMNIN K3/K4
B VRN
- AN/,

— <

B 36.0 VNI
| NN
— 76.0 :7//\\\7// 100 6 84/10/0/0
- ~N
- NN
- b U
B BN
- 38.0 /=1,
R BNVINI
- 74.0 B NI
B AN Iy
- b NI
= 1 >~
[ RS 99 3 88/56/34/34
[ NI .
B 400 15/
N I N
L 720 A,
N o ST
- ANINI
- i NI
[ 42.0 S/
- RS
B NN 100 5 700/0/0/0
— 70.0 i : K4/KS
- O\ | Breccia 64 N/A 0/0/0/0
- 7 I, ,’:S Fault breccia/Tectonic breccia.
- S Crushed greenish gray, probably fault.
- /= ///{Meberg 100 2 88/88/0/0
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ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-98

IS
co
o

i GINEERING
SHEET 3 OF 3 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
EL(E‘V;ST'I?N DEPTH LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
s (m %) |(FRACTIM) Jnx Jax SRF 31%0%0
- BV Pillow lava
- - Greenish gray, well compacted core.
= S ~3% small plagioclase needles, 100 4 70/70/0/0
o - ///\\\ ///410-25% vesicles, filled with white secondary
— 68.0 —|=/// > //| minerals and green clay.
I~ n W \\/// Joints mostly rough and undulating,
B 7 X coatedffilled with clay and white secondary
B _|=/// = //| minerals up to 40 mm thick. 100 1 99/86/86/0
N 46.0 — /= ///J44:4 m, 30 mm thick tectonic joint filling of
B - \/\// ~/ greenish gray clay and white secondary
B —= 777 Iminerals.
B —///== ///{Very well compacted core pillow lava, almost
= /13 //fro tuff.
— 66.0 RV
- BNV
- NI .
B 48.0 1~ ~
| RN
B 7] Z/;\; Z// ; 100 3 03/54/54754
- B NN
- o ST
— 64.0 SR
- RUSTL
B AN,
B 50.0 ST Some green tuff lenses in the lowest 0,5 m. R
— 62.0
— 60.0
— 58.0
— 56.0
— 54.0
— 52.0
— 50.0
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-99

SHEET 1 OF 4 SHEETS

CLIENT: DATE:
Landsvirkjun STARTED: 20.06.2012 COMPLETED: _25.07.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:
Tailrace Tunnel Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:
X: 444956.85 Y: 393897.39 Z: 106.97 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: \SNET — NUMBER OF CORE BOXES: "
HOLE INCLINATION: [ vERTICAL INCLINED _ -45.1 FROM HORIZONTAL |COTE RECOVERY: 94 %
CASING LENGTH: TOP OF CASING, ELEV.:
3.83m [ CASING REMOVED 106.97 mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
90.556 m DRILLING DIRECTION 326° 98.82ma.s.l. (13.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
7 X7{ Scoria and soil =
- TR i i 0
— 106.0 -
B 2.0 5
B 1x x x |Pjorsalava
[ B XXXXX Porphyritic basalt
o Y Fresh, gray, fine grained, microporous.
- _| x x x |5% plagioclase phenocrysts.
| . ><X><X>< 10% vesicles, empty.
— " %" x| Joints rough and undulating, empty or coated
B 4.0 —x x x |with brown clay 97 7 65/36/0/0
—104.0 Tx"x"x Isilt.
| Ix x x
- —Ix x X
» Ix % x
X
— Ix x x
| — X
X x x
B 6.0 — « 100 5 81/66/26/0
Ix"x x
| I x x x
—102.0 5
B R « % [1-3% vesicles 7.2 - 8.4 m depth.
- I x X x
B —< X X
Ix x x
B 8.0 47"«
X X X
— ] X X
= N ><X><X>< 10-25% vesicles.
| T %" %~ x| Thin scoriaceous zones.
B ] XXXXX Partly crushed zones. 96 12 40/0/0/0
— X X
- X% X x
—100.0 T % x
i 10.0 %%
- 1A\ % {Highly jointed vesicular basalt. 81 9 26/0/0/0
- AN .. ¢ | Partly scoriaceous zones.
| TN High core loss.
IOk %
_/\/\\\ ><><
— N
= A4 TN %
B Y S
B o = K1/K2
Ik %
B 12.0 S 67 7 39/0/0/0
- g X 54x3x1
— 98.0 O™ 12x1x2.5
B RN Q=5.4
| NN X APartly crushed zones.
L
B —/i/t X
- A ><><
L 14.0 0«
TN X
- B RS
- Ik x
HARES
- IONNK %
NN x
B %« 100 10 61/0/0/0
— 96.0 TN
- oI T olTS 3 N/A 0/0/0/0
- 16.0 —1° ()° ~29|Loose sediment
B P50~ Probably gravel o
| 1,0 Qo Stones of various basaltic origin.
—o o 9%
B __)oODQC
B ¥ O M 20 WA 70707070
[ 18.0 —_)OODQC
- [
L 94.0 PROS
: :)o 0 “—Basalt and conglomerate fragments. 18 N/A 0/0/0/0
90,
B _OBC‘ G
. NS
— & . s |Conglomerate 89 7 46/0/0/0
LY




Ag MANNVIT

ENMGINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-99

SHEET 2 OF 4 SHEETS

ELEVATION
(mas.l)

DEPTH
(m)

LOG

DESCRIPTION

CORE FRACTURE:
RECOVERY|INTENSITY
(%) |(FRACT/M)

RQD 10/30/50/100
Q=RQD xJrxJw
Jn x Jax SRF

PERMEAB

(Y
18"%0
3,30 300

COMMENTS

— 88.0

— 86.0

— 84.0

— 82.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

42.0

Greenish gray, sandy matrix, well cemented.

VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN

SH2

Moberg

Pillow lava-Pillow breccia

Dark gray, fine-medium grained, microporous
basalt pillows, 1-3% plagioclase needles.
Pillows cemented in low amount of green tuff.
5-20% vesicles, filled with clay and white
secondary minerals.

Tectonic joint, filled with 10 mm thick clay/silt
and secondary minerals.

Tectonic joint 5 mm thick filling.

3 mm thic joint filling.

Two or three slickensided joints.

Tectonic joint with brown clay and alteration.

Tectonic joint, 5 mm thick filling.

Tectonic joint, 30 mm thick red/green clay and
rock fragments and white secondary minerals,
hardened filling.

Healed white vein pattern.

Tectonic joint, red alteration, broken core, white
secondary mineral filling, 10-20 mm.

100 6

46x3xT
15x1x2.5
Q=37

95/48/0/0

65/0/0/0

100 5

93/22/0/0

100 9

50/0/0/0

96/21/0/0

95 5

68/40/28/0

63/0/0/0

100 38

77/0/0/0

100 9

68/0/0/0

NI

Tuff
reen sandy, well compacted.

,|Joints rough and undulating, coated with gray

silt/clay.

100 6

60/43/0/0

NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN

Méberg

Pillow lava

Dark gray, fine-medium grained, microporous
basalt pillows, 1-3% plagioclase needles.
Pillows cemented in low amount of green tuff.
5-20% vesicles, filled with clay and white
secondary minerals.

Tectonic joint, 20 mm filling of yellowish
secondary minerals, reddish alteration on joint
walls.

Welded contact.

100

0/0/0/0

[$)] (=)

100

95/16/0/0
81x3x1

12x3x2.5
Q=27

100 5

88/11/0/0

95/80/47/0

100 2

82/57/57/0

555

Basaltic dyke
Dark gray, fine-medium grained, microporous,

100/60/0/0
100x3x1

K2/K3

K3/K4

K4/K5




Ag MANNVIT

EN

GINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-99

SHEET 3 OF 4 SHEETS

ELEVATION
(mas.l)

DEPTH
(m)

LOG

DESCRIPTION

CORE FRACTURE:
RECOVERY|INTENSITY
(%) |(FRACT/M)

RQD 10/30/50/100
Q=RQD xJrxJw
Jn x Jax SRF

PERMEAB

(Y
18"%0
3,30 300

COMMENTS

— 74.0

— 72.0

— 70.0

— 68.0

— 66.0

— 64.0

— 62.0

46.0

48.0

50.0

52.0

54.0

56.0

58.0

60.0

62.0

64.0

66.0

2-5% small vesicles, filled with white secondary
minerals.

VN

Joints rough and undulating, coated with white
secondary minerals-almost empty.
|Welded contact.

T5x3x2.5
Q=27

NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN
NN
VN

Méberg

Pillow lava-Pillow breccia

Dark gray, fine-medium grained, microporous
basalt pillows, 1-3% plagioclase needles.
Pillows cemented in low amount of green tuff.
5-20% vesicles, filled with clay and white
secondary minerals.

Joints rough and undulating coated with
clay/silt.

94/45/0/0

100 6

75/52/18/0

100 6

74/53/23/0

100 6

86/36/0/0

100 7

80/0/0/0

100 0

\Tectonic joint.

‘| Green, sandy, well compacted with small
pillows.

| Tectonic joint, 0.5 - 0.2 m thick red

ilt/clay/sand filling and reddish brown altered
joint walls.

VN

JTectonic joint, filled with clay, broken core in

joint.

100/100/0/0

96 3

87/59/43/43

100 5

83/0/0/0

NI
VIS
S
VIS
S
VIS
S
VIS
SIY
VIS
S
VIS
S
VIS
S
VIS
S
VIS
S
VIS
S
VIS
S
VIS
S
W,

Méberg

Pillow lava-Pillow breccia

Dark gray, fine-medium grained, microporous
basalt pillows, 1-3% plagioclase needles.
Pillows cemented in low amount of green tuff.
5-20% vesicles, filled with clay and white
secondary minerals.

Joints rough and undulating coated with
clay/silt.

Good competent rock.

White and clear secondary minerals in vugs
and vesicles.

100 4

100/54/40/0

100 5

92/21/21/0
87x3x1
12x3x2.5
Q=2.9

100 4

81/51/51/0

K5/K6

K6/K7

K7/K8




Ag MANNVIT

ENMGINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-99

SHEET 4 OF 4 SHEETS

ELEVATION
(mas.l)

DEPTH
(m)

LOG

DESCRIPTION RECOVERY|INTENSITY/

CORE FRACTURE

(%) |(FRACT/M)

RQD 10/30/50/100
Q=RQD xJrxJw
Jn x Jax SRF

PERMEAB

(Y
18"%0
3,30 300

COMMENTS

70.0

~
N
o

74.0

80.0

©
N
o

84.0

86.0

88.0

90.0

VNI
NN
VIS
NN
/1= ///Pillow lava breccia
VIS

NN
VNI

NN Increasing breccia content.

100 6

110/41/0/0

< |Méberg
Tuff

|minerals.

,|glassy matrix.
Very few joints.

,|Dark green, glassy sediment, well compacted.
Dense but brittle rock, small vugs filled with
|white secondary minerals.

ealed white veins with white secondary

Partly with pillow fragments cemented in the

100 1

95/95/95/95

100 0

100/100/100/100

Méberg
Pillow lava breccia

breccia.

minerals.

Dark gray pillow basalt cemented in green tuff

Joints rough and undulating, coated to filled
with gray clay/silt and hardened secondary

100 10

52/0/0/0

100 5

79/36/0/0

a /|Mdberg
i

compacted.

minerals.

glassy matrix.
‘| Very few joints.

70,6 m pillow basalt.

/|Dark green, glassy sediment, well

/|Dense but brittle rock, small vugs filled with
white secondary minerals.

‘|Healed white veins with white secondary

‘| Partly with pillow fragments cemented in the

100 2

88/72/72/0

99 1

99/90/90/39

\ Méberg
Pillow lava breccia

breccia.

V/\/ﬁ//\* minerals and clay.

minerals.

Dark gray pillow basalt cemented in green tuff
\‘\\/\‘\\ Vesicles and vugs filled with white secondary

|, AJoints rough and undulating, coated to filled
~V~1 with green clay/silt and hardened secondary

98 5

88/53/0/0

86/42/30/0

69/69/0/0

Moberg
uff

|undulating.

Green glassy sediment.

Dense rock but breaks during drilling.
|Healed white veins.

Some planar joints but mostly rough and

100 6

75/34/21/0

K8/K9

K9/K10

K10/K11
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-100

SHEET 1 OF 3 SHEETS

Tailrace Tunnel

CLIENT: DATE:
Landsvirkjun STARTED: 26.06.2012 COMPLETED: _03.07.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

COORDINATES:

X: 444976.21

Y: 393953.56 _Z: 104.89

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET

[

NUMBER OF CORE BOXES:

7

HOLE INCLINATION:

CORE RECOVERY:

[ vERTICAL INCLINED _ -43.4 FROM HORIZONTAL 93 9%
CASING LENGTH: TOP OF CASING, ELEV.:
6.23 m [ CASING REMOVED 104.89 mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
57.62 m DRILLING DIRECTION 294° 99.51mas.l. (13.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
- g Topsoil 0
—104.0 1 L.
- AAAAA Scoria with topsoil infiltration.
NN
B B NN
2.0 00000
B BRRRRS
- HRRRARS
HRRARS
B HRRRRS
- AR RARZ
NN
- B NN
B 1x x x |Pjorsalava
| n Vi X « Porphyritic basalt
L 102.0 4.0 ] « | Percussion drilling down to 6.23 m.
- _| x x  x|~5% plagioclase phenocrysts.
B = X « Fresh, gray, fine grained, microporous,
- - «% | scattered olivine phenocrysts.
n — X % _x [10% vesicles down to 8 m depth.
T x +'|Highly jointed basalt, joints rough and
B 7 % undulating, empty or coated with red, reddish
— 71 % _*_ x |brown and gray clay/silt.
- 6.0 T« | Massive, fine grained basaltandesite dyke,
| . . x 3joints planar and smooth, coated with clay, no
X X « X |vesicles. 100 9 48/0/0/0
B % x X
- — X
X x x
—100.0 XX
B 7 X
- % x X
\-4 ] % 100 1 27107010
- N 8.0 — X _%x_X
| . =y X « Scattered vesicles below 8 m depth.
| 1 X
i TV 100 6 757421070
Ix x x
- X
Ix x X
- = X
% x x
- i x 95 7 66/0/0/0
— 98.0 10.0 77"
- R 100 11 22707010
- X% X x
— X
= Ix"x"x 100 13 21701070
X
- Ix x x
| - X -
' %" %~ x| Some planar and rough joints.
- B 100 9 76/0/0/0
B 12.0 ] x % = x More massive basalt below 12 m depth.
B — X
- 4 x x x
. X
| X X X
96.0 — x 100 7 81725/0/0 K1/K2
- Ix X x
— X
- 4x x x
| _ X
B 14.0 ="
Ix X x
— — X
dx x x
- _l X
B X X X
— X
- % X x
- X
- Ix"x"x 99 5 9473172010
- X 58x3x0.5
94.0 16.0 =~ 12x1x2.5
B X X X Q=29
- - X
4x x x
- 7 X
X X X
- — x x
—Hx x x
— 4 % x
n dx x x
X X
- X X X
18.0 —_x_x
- - X X X
&4 x x
[~ X X X
T x x 7 67/37/37/0
— 92.0 7 99
- — X x
— X X X
- £ x x
Ix x x
- Fox %




A‘ M/\NNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-100

NGINEERING
SHEET 2 OF 3 SHEETS
CORE  FRACTURE: RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION IRECOVERY|INTENSITY| Q=RQD x Jrx Jw T COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 3 "%0 300
[— I T oTs 0 /A 0707070 *
0o ()’ ~20|Loose sediment
B b, DQC Gravel
o _oO O ° Only few basalt pebbles come up.
B o\ :°o
L 90.0 T
[ Y. HY3o N/A 0/0/0/0
= INACEEN 9
| 220 e "1 Sandstone 100 1 89/89/89/89
- Dark/black coarse grained sandstone down to
B — 23 m. Well cemented but breaks during
B — | drilling. K2/K3
— ] {Medium grained dark/black sandstone, well
| ‘|cemented but can be scratched with fingernail.
| Rather low density.
24.0 Joints planar, smooth and empty or coated with
I~ .U ‘|clay.
B e 99 0 99799/99/71
— 88.0 . 88x3x1
| - 20x1x2.5
i — Q=53
- 26.0 —
__ 86.0 1 Core crushed by drilling. 100 ® 2110/0/0
| 28.0 — e 'Conglqmerate/TilIite ) 100 4 84/59/38/0
. ’ - Y Gray silty-sandy matrix, well cemented, vugs
- —.9 @ ®®partly filled with white secondary minerals.
- - @7 qJoints rough and undulating coated with
| B = |silt/clay, breaks during drilling.
3 e .4
EEL L
- 15 ot ¢
B EAL X}
B 30.0 7 SNINE 12 N/A 0707070
— 84.0 i L i\ Tectonic breccia related to the dyke below,
| . —“';’;\f p reddish brown, mostly recemented but partly 67 8 0/0/0/0 K3/K4
- 1\\‘} wt broken.
- —l
n b Basaltic Dyke 98 4 85/34/0/0
| I Composite horizontal intrusion.
: Dark gray, microporous, 10% small vesicles,
— 32.0 — some filled with white secondary minerals.
- -~ Fresh gray, very fine grained, no vesicles. 100 10 74/0/0/0
| . Joints planar and smooth, coated with clay. 67x1x1
— 15x3x2.5
B — Q=0.6
B 82.0 . 100 10 100/0/0/0
- - Microporous, partly altered. 100 v 72/18/0/0
B 34.0 —
- ] 100 7 8540010
- 36.0
- 80.0 — 81 11 32/0/0/0
n ] Microporous, 10% small vesicles, empty-filled 100 3 100/35/0/0
| — with white secondary minerals.
. N\ N\[Méberg 100 13 19/0/0/0
B Y7/ 7/|Pilow lava breccia Ka4/KS
38.0 ] \\\ \\\"| Broken and tectonized core.
B _X//\V\ Tectonicjoints at 37.9.m, 38.13m anc! 38.43 m,
- i illed with clay and white secondary min.
W fted with ctay and whit d 100 2 70076874170
| - \//\ 1/~ Greenish gray, very altered rock, well
— \\\\ \\\\ cemented basalt pillows in green tuff breccia.
— 78.0 _W\V\ Vesicles and vugs filled with white secondary
- - \\\\ \\\\ minerals.
| ] \//‘\ V/‘ .(J;;::;/t:”f)ugh and undulating, coated with gray Y 3 857571420
B 40.0 ] \\\ \.\\"| Reddish alteration around tectonic joints. 67x3x1 1.2
= W\V\ 12x3x2.5
| 7] \\\\ \\\\ Q=2.2
Vi~V
B VAL
= NN
v~ v~/
- T
NN
B Vi~ Vi~
L 760 | 420\
= _‘//‘\V‘\
= NN\
i _\//‘\ V/‘\ 97 8 62/0/0/0
—TNVAN
- BV
— ANV
B Vi
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BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-100

GINEERING
SHEET 3 OF 3 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION IRECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 31%0%0
B ERVYNY
B AW 69 3 60707070
= _7\/\\\7V\\\7 Tectonic joint.
—V~V~
| A
74.0 . \\\\/\\\\
' NNV
B :V>i\*v>§* 100 K 0/0/070 K5/K6
B WAL
B 46.0 2707 Tuff 100 7 91/58/35/0
| - ‘| Dark green, glassy tuff, well cemented with
| — ,|small fragments of pillow lava basalt.
— Vugs filled with white secondary minerals.
B — ,|Joints rough and undulating, coated with
- silt/clay.
B 100 1 100/100/100/100
720 | 480
= TN\ \\TPillow lava breccia 100 8 65/0/0/0
| _V/‘\?//‘\ Same as above.
ERNVARNY
— _ \//‘\ / V/‘ 1.2
- mANANY o .
- 1W—,/—149.72 m, tectonic joint filled with 10 cm thick
B 50.0 1,777 7 stiff clay. 88 2 777771010
| - 2N, Tuff
— -, |Dark green, glassy tuff, well cemented with
— . - ‘|small fragments of pillow lava basalt.
70.0 I f pillow lava basal
- — ,|Vugs filled with white secondary minerals. 93 5 63/63/63/63
| n Joints rough and undulating, coated with 78x3x1
| ] |silticlay. 12x3x2.5
- Q=2.6
B 52.0 —
[ = |52.2 m, tectonic joint with >7 cm thick red
I~ - - -|hardened clay/silt filling.
B N\ \\Pillow lava breccia 95 8 41/0/0/0 K6/K7
- ] \//‘\/ \//‘\ tectonic joints at 53 and 53.2 m depth, with
B 7 \\\/\\\ brown clay filling.
_|V/;~, ;) Gray pillow lava basalt, well cemented in green 98 0 98/98/98/98
— 68.0 . \‘\\/\‘\\ tuff, very altered and partly tectonized and
- 54.0 —V= V=) broken at top.
| . \\\\é\\\\7 Crushed partly between 53.2 and 53.44.
i /7= 7//]Pillow lava 100 10 0/0/0/0
B NN Gray, vesicular (~15%) pillows. 100 1 100/85/85/0
— =45, | Vugs filled-coated with white-clear secondary
B . ///\\ ///{ minerals.
B NN
| 56.0 dmz .
L NN
- .
66.0 AN 97 7 Z7707070
[~ p— ~N
- RV
- AN/,
— 64.0
— 62.0

60.0




Ag MANNVIT

N

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-101

SHEET 1 OF 3 SHEETS

CLIENT: DATE:

Landsvirkjun STARTED: 03.07.2012 COMPLETED: _12.07.2012
PROJECT: DRILLED BY:

Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:

Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Intake Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:

X: 444875.13 Y: 394250.07 Z: 112.64 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: ISNET [ NUMBER OF CORE BOXES: s

HOLE INCLINATION:

CORE RECOVERY:

[ vERTICAL INCLINED -45  FROM HORIZONTAL 89 %
CASING LENGTH: TOP OF CASING, ELEV.:
65m [] CASING REMOVED 112.64 ma.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
64.79 m DRILLING DIRECTION 131° 99.97 mas.l. (13.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
B . Topsoil 0
—112.0 ]
- 2.0 —
—110.0 7 :
= 4.0 -, A
L | Vg;\v;{; Scoria mixed with topsoil
- R
| [ A
NN
A
B e’
- PRI
A4
- N
B 6.0 7 NS
1x x x |Pjorsalava
—108.0 T, %, % | Porphyritic basalt 77 8 27/0/0/0
B 1 « " s|Fresh, gray, fine grained, microporous.
- _| x x x|5% plagioclase phenocrysts.
| T x % Scattered olivine phenocrysts. 61 7 16/0/0/0
| =+ ~5% vesicles, empty.
— X x X |Rather jointed basalt, mostly short stumps of
— 8.0 —,,|basalt>0.3m.
- -1 Joints rough and undulating, empty.
| Ix x x
- dx x x
— X
B % 87 9 29/0/0/0
X
—106.0 % x"x
— X
- 4x x x
- X
10.0 =
[ X
i I 78 10 14707070
— X
| dx x x
X
B X XX 93 K] 44/0/0/0
- % X X
— X
B Ix"x"x
B 1 20 I X X x X
B 104.0 T 100 T 37707070
- X
- Ix x x
X
B %, %, % | 7-10% plagioclase phenocrysts. 97 12 44]0/0/0
B —Hx x x
— Tx"x % x Veryfjg;int?id e:nd_ partly _br_oktle_n _be;salt. Hard to
- %y say if it is tectonic or original joints.
14.0 = y ginal 97 9 70/0/0/0
- - X
B % X x
- X
- Ix x x
X
—102.0 % ><X>< K1/K2
B dx x x
- X
B Ix"x"x 79 10 24/0/0/0
- X
16.0 4 x x x
- — X
| 4 x x x
| = 98 10 38/0/0/0
7 X
- — X X X
— X
B 4x x x
X
L1000 [ g0 55
| - X
B 18.0 7 x x x 100 10 5472972970
B - x x x|2-3% vesicles.
x > .
B % Decreasing vesicles downwards.
= X
- — X X x
- X
— Ix"x"x
X
B qx_x_x




Ag MANNVIT

ENMGINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-101

SHEET 2 OF 3 SHEETS

CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
EL(E]VaAST'I?N D%fg” LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(%) |(FRACT/M) Jnx Jax SRF 3 Va0 300
B - x x x [Scattered vesicles. 96 6 64/31/0/0
X
B Ix x x
L . X
98.0 F.5 %
= — X
X X X
B | X
- - %% * |Core crushed by drilling.
Foxox v drifing 100 g 781267070
= X X X
— X
[— 220 44X X X
| | X
X X X
= 1 X
B I Rt 100 5 8973173110 K2/K3
4 X X X
B _ X
— 96.0 % ><X><
- X X X
— X
| 24.0 T x " x
| X
X X X
B T« 100 6 64707070
— p— X
Ix x x
B X
= X X X
— X
- 1K X % g 55707070
- 26.0 TIx x"x
[ 940 -1 % ><X><
= -1 X
i X X X 100 2 40707070
Ix x x
B . X
= 11X X X
— X
L 44X X X
X
- 28.0 "%«
. X
B 4% %" x 9% 5 84776/0/0
B T 62x3x1
= ] x 12x1x2.5
— 92.0 RS Q=62
5 X XX K3/K4
| Tx" x * « |More massive basalt than above.
X
- 30.0 9% x"x
| h X
| At 98 6 76/0/070
Ix x x
- X
| X X X
- X
- 1%, .~ | Steeply inclined joints according to the core.
- Ix"x"x
X
. 2.0 —
[~ 90.0 82,03 x x 100 5 987507070
X X X
= ] X
| X ><X>< 20-25% plagioclase phenocrysts.
—/ X X X
B — X
L X X X
B [ EVIaa 9% 7 70/30/0/0
. X
- 34.0 — % X X
B 4x x X
n ] X
830 %, % % |5-7% plagioclase phenocrysts below 34.6 m
—' % % x|depth.
B — X
44X X X
B ] X
= | X X X
- 36.0 — % x *’|More jointed zone between 35.8 m and 39.6 m. 100 10 34/0/0/0
| R x A Light green and light brown colour on joint
| =% walls, very thin clay.
X X X
B T x K4/K5
- ] x 100 12 42/0/0/0
= dx x x
X
— X X X
86.0 ] «
B 38.0 % XK
B Ix x"x
= X
X X X
- — X
— X X X
B =" 100 7 787347070
= Ix x x
| X
B 1~ XXX More massive basalt.
- 40.0 =% % %
B Ix x x
L X
840 11X X X
- — X
— X X X
B ] X
= X X X
. X
= -1X X X
- X
B 42.0 %, %"
N S 100 7 91/78/4970
= 1 X
—1IX X X
— — X
— X X X
B X
X X X
— 82.0 - x
= X X X
| - K5/K6




A‘ MANNVIT

EN

GINEERING

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-101

SHEET 3 OF 3 SHEETS

ELEVATION
(mas.l)

DEPTH
(m)

’_
o
0]

DESCRIPTION

CORE
RECOVER
(%)

FRACTURE
INTENSITY
(FRACT/M)

RQD 10/30/50/100
Q=RQD xJrxJw
Jn x Jax SRF

PERM EAB

COMMENTS

— 78.0

— 76.0

— 74.0

— 72.0

— 70.0

— 68.0

46.0

48.0

50.0

52.0

54.0

56.0

58.0

60.0

62.0

X X X X X X X X X X X
X X X X

X X X X X

X X X X X X X X X X X X
X X X X X

100

95/44/23/0

ooouooouooo
o0

o~
O 7o

oX X X X X X X X X X X X

Seideyy
O %0 O % o
° o :Q,O:Q,O% n00°

o0

TS

Loose sediment

Gravel

Pebbles and cobbles of basalt and rhyolite

o|come up, subrounded-rounded.

N/A

0/0/0/0

N/A

0/0/0/0

N/A

0/0/0/0

N/A

0/0/0/0

23

N/A

0/0/0/0

64.0 —

Q™

NATNN
VN
\\\ NN\
AN
\\\ ANV
VN
\\\ NN\
N
\\\ ANY
R
\\\ NN\
N
\\\ ANV
i
\\\ NN\
KW
\\\ ANV
VN
\\\ NN\
KON
\\\ ANV
i
\\\ NN\
KN
\\\ ANV
VN
\\\ NN\
KN
\\\ ANV
VN
\\\ NN\
KN
\\\ ANV
VN
\\\ NN\
AN
\\\ ANV
VN
\\\ NN\
KN
\\\ ANV
VN
\\\ NN\
KN
\\\ ANY
/T\ V=,
\\\ NN\
Vi~V

SH2

Moberg

Pillow lava breccia

52.66 m Tectonic joint with brown clay and
white secondary mineral fillings, brown
alteration and broken core around joint.
Dark gray pillow basalt, well cemented with
green tuff breccia.

Vugs 5% filled with clear-white secondary
minerals.

55.3 and 55.9 m Tectonic joints with brown clay
and white secondary mineral fillings, brown
alteration and broken core around joints.

Most joints, rough and undulating, empty or
coated with clay, tectonic joint with thick fillings.
Core breaks during drilling.

Very jointed and broken core. Altered rock,
alteration has decreased the rock strength,
partly crushed.

61.7 m and 62.8 m Tectonic joints.

Slickensided joints in the tuffaceous part.

100

57/21/0/0

96

43/0/0/0

99

84/36/0/0
58x3x1

12x3x2.5
Q=1.9

92

42/0/0/0

95

53/21/0/0

100

53/0/0/0

K6/K7

K7/K8
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-102

SHEET 1 OF 1 SHEETS

CLIENT: DATE:

Landsvirkjun STARTED: 13.07.2012 COMPLETED: _13.07.2012
PROJECT: DRILLED BY:

Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:

Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Spillway Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:

X: 444739.01 Y: 394319.29 Z: 112.83 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: ISNET [ NUMBER OF CORE BOXES: )

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 90 %
CASING LENGTH: TOP OF CASING, ELEV.:
6.78 m [ CASING REMOVED 112.83mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
18.42m DRILLING DIRECTION ° 101.07 ma.s.l. (14.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
| g Topsoil 0
—112.0 =
- 2.0 —
—110.0 b
B _ Scoria and soil
o T
- 4.0 — 2
- — oy
- N
5 Fohe
—108.0 g
B . QA /X
V77 Scor
B I | Seoria
B 7 /i/i/i/i/
B RRXRRL
| NN
RRRRZ
- 6.0 —ENNNND
B 4 x x x |Pjorsalava
| - ><X s Porphyritic basalt
—106. — Fresh, gray, fine grained, microporous.
- 06.0 — x x x |3-5% plagioclase phenocrysts. 93 7 53/13/0/0
B T« X «12-7% vesicles, empty.
I~ 7 «% 3| Joints rough and undulating, empty.
B X X X
— - X
- — X X X
= 8.0 — X
Ix " x"x
B X
I~ Ix x X
—104.0 I S
B T x 94 3 7707070
B _ % _Increasing vesicles 5-7%
| 4x.% x X Increasing plagioclase phenocryst 7-10%.
B — X X X
- 10.0 o « 100 8 70/30/0/0
B - %X X « x 45x3x1
- Ix"x"x 12x1x2.5
| — X =.
B 102.0 I ULV Q=4.5
- - X
X X X
- ] X
- \d Ix x x
— = = X
- — X x X
- 12.0 7% %,
X X X
- a «
s 177" | More jointed. 0 17707070
100.0 i IVl £
B X
B Ix x x
[~ . X
- % x X 100 19 0/0/0/0
— — X
- 14.0 %% 23 70 38/0/070
B . =y X « Decreasing vesicles, 2-3% small vesicles.
- [ K1/K2
— 98.0 B
B E N 81 8 47/0/0/0
- - X
- % X x
n 16.0 - % % % 76 8 39707070
- X
| 7 Core loss, cave.
- - X
- —Hx x x
- X
— 96.0 T
x .
= B VLAV Scattered vesicles.
B Ix"x x « | Drilling problem, the inner rod did not set 7 N/A N/A/N/AIN/AIN/A
. 5 X y correctly, damaged core.
- 18.0 =%«
- Ix x x
— 94.0
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-103

SHEET 1 OF 1 SHEETS

CLIENT: DATE:
Landsvirkjun STARTED: 13.07.2012 COMPLETED: _13.07.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: . SUPERVISION: ]
Spillway Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:
X: 444704.74 Y: 394288.98 Z: 111.98 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: \SNET — NUMBER OF CORE BOXES: 5
HOLE INCLINATION: VERTICAL [__] INCLINED FROM HORIZONTAL | CORE RECOVERY: 95 %
CASING LENGTH: TOP OF CASING, ELEV.:
473m [ CASING REMOVED 111.98 mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
18.62m DRILLING DIRECTION ° 100.30 m a.s.l. (14.7.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
ELE]VAT'ION DEr';TH LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(masi) (m) %) |(FRACTIM) Jnx Jax SRE 392000
- g Topsoil 0
—110.0 | 2.0 —%7 ¥
B o
[ I AZNAAZ i
- . /:/t/t/:/ Scoria
B PRLRNA
- 4 x x x |Pjorsalava
- o Porphyritic basalt
—108.0 4.0 — Fresh, gray, fine grained, microporous.
B -1 X % x |1% plagioclase phenocrysts.
B Ty X +'|3-5% vesicles, empty.
B 7 x| Jointed basalt. % STl
~] x_x_ x |Joints rough and undulating, empty. 100
[ ] X 9 9 Py \T 11 18/0/0/0
[~ 11X X X
= — X
N Tx"x"x Core loss.
| _ X
X X X
—106.0 6.0 7 " | 2-4% vesicles below 6 m depth. 92 12 51/0/0/0
= — X
- -4 X X X
- ] X
X X X
[ ] X
i NN 100 20 0707070
- X X X
B ] X
X X X
- 104.0 8.0 ] x X x x| Increasing vesicles below 8 m depth, 5-7%. 100 K 37/0/0/0
- a x| Increasing plagioclase phenocrysts, 7-10%. 100 16 0/0/0/0
= =%, %™ | Yellowish brown clay coating in joints.
B Ix x x 100 19 11/0/0/0
— — X
= X X X
= ] X
B Ix x x
X
N SN 100 10 48J0/070
— — X
—102.0 10.0 — * *
= X
- F % 100 1 52/0/0/0
. X
[~ 11X X X
— — X
= 44X X X
= . X
X X X
B \-4 . X
- % x X 6 64/38/0/0 K1/K2
93
— 100.0 12.0 —, %%, 49x3x1
[ ] X 12x1x2.5
[ RS Q=4.9
[~ —1IX X X
— — X
= dx x x
- _ X
X X X
[~ — X
[~ X X X
—98.0 | 14.0—.%.*,
- 7 x
B 477X % ] 63707070
- X X X
— p— X
| x x x
x !
N T x " x More massive basalt.
- 4 x x * X 100 1 28/0/0/0
— 96.0 16.0 — .
: . X X X
B ] x
N SVt 100 5 B9/56128/0
= X X X
| ] X
- Ix x_x
X
B 11X X X
- — X
= X X X
— 94.0 18.0 —f ¥«
B . X
[~ 11X X X




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-104

SHEET 1 OF 1 SHEETS

CLIENT: DATE:

Landsvirkjun STARTED: 13.07.2012 COMPLETED: _14.07.2012
PROJECT: DRILLED BY:

Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:

Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Spillway Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:

X: 444652.37 Y: 394251.39 Z: 110.02 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: ISNET [ NUMBER OF CORE BOXES: ]

HOLE INCLINATION:

CORE RECOVERY:

VERTICAL [__] INCLINED FROM HORIZONTAL 61 %
CASING LENGTH: TOP OF CASING, ELEV.:
6.06 m [ CASING REMOVED 110.02mas.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
11.74 m DRILLING DIRECTION © 0
CORE FRACTURE RQD 10/30/50/100 PERMEAB
EL(E]V:ST_'SN D%’;{” LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
(%) |[(FRACT/M) Jn x Ja x SRF 3 °30 300
| g Topsoil 0
—1080 | 20 —
__ . Scoria and soil
- JAS
—106.0 4.0 5\
- ORI
- N
- AR
PVRAZ
- T Ay
7777 7] Scori
B N Scoria
- NN
N AL
RRXRRL
[ 1040 | 60 20000
- ’ ’ /></ ; /x/ Unclear boundary do to core loss. 36 N/A 1g/g/%/%3
- J % Pjorsa lava 100 8 ot
R %% _* |Porphyritic basalt Q=06
. —' %" %" x| Fresh, gray, fine grained, microporous. 73/39/'0/0
| — X 2-4% plagioclase phenocrysts.
x %% o . 73x3x1
- - 7-10% vesicles, empty. 12x1x2.5
o ' x % x|Joints rough and undulating, empty. Q=73'
- 4% % .
—102.0 8.0 T scora 0 N/A 0707070
» AN Almost complete core loss. 10x3x0.33
B NN | Very soft to drill 2(()))(1)(2.5
- NN =0.6
IRARL
[ ] :/:/:/:/
RARZ
: AN
B RIS, Unclear boundary do to core loss 100 N/A 0/0/0/0
—100.0 10.0 o y : 8 42/0/0/0
- /A /| Scoria, very low core recovery 100
N NN , . 100 17 42/0/0/0
= B ARARY 52x3x1
- EARRRS 61 2 15x1x2.5
— LI Q=4.2
B T x x x|pjorsalava 61/31/0/0
B Iy X « X « Porphyritic basalt
| Fresh, gray, fine grained, microporous. _—
— 08.0 oints rough and undulating, empty.
— 96.0
— 94.0
— 92.0




Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-105b

SHEET 1 OF 2 SHEETS

Tailrace Canal

COORDINATES:

X: 442709.

CLIENT: DATE:
Landsvirkjun STARTED: 13.12.2012 COMPLETED: _14.12.2012
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Haraldur Hallsteinsson

61 Y. 392589.39 Z: 98.34

DRILLBIT TYPE:

3" diamond drillbit nr.6, NQ triple tube, 76 mm

COORDINATE SYSTEM:

ISNET

[

NUMBER OF CORE BOXES:

2

HOLE INCLINATION:

VERTICAL [__] INCLINED

FROM HORIZONTAL

CORE RECOVERY:

1%

CASING LENGTH:

6.1m

[] CASING REMOVED

TOP OF CASING, ELEV.:

98.34 ma.s.l.

DEPTH OF HOLE:

30.64 m

DRILLING DIRECTION °

GROUNDWATER ELEVATION:

83.60ma.s.l (19.12.2012)

ELEVATION
(mas.l)

DEPTH
(m)

DESCRIPTION

FRACTURE.
INTENSITY
(FRACT/M)

CORE
RECOVER
(%)

PERMEAB

iy
16"%00
3 .30 300

RQD 10/30/50/100
Q=RQD x Jrx Jw
Jn x Ja x SRF

COMMENTS

98.0

96.0

94.0

92.0

90.0

®
*®
=}

86.0

84.0

82.0

80.0

L5

2.0

Topsoil
Aeolian sand with scoria fragments. Very loose
sediment.

0

X

4.0

6.0

Porphyritic basalt

bjérsé lava

Fresh gray, fine grained, micropourous.
20-30% plagioclase phenocrysts, 1-2% olivine
phenocrysts.

1-3% vesicles, empty.

Joints, rough and undulating, empty.

Possibly core loss at 7 m depth, light brown
yellowish clay in vugs.

Layer boundary unclear due to core loss.

100

38/0/0/0

8.0

10.0

NNNNNNNNNNNNN X X X X X X X X X X X X X X

NNXNNNNNNNNNNNK X X X X X X X X X
AR

7\
7.\
/.

VSIS S S S LSS S
NN N NNNNNNNNNKOK X X X X X X X X X

SOSSSISISISISISISISASIS) X X XX XXX TR X X X X X X
NN XX XXX X X XX X X X XX

N
\/\/\
/A
N /\ /\
N /\

N

Scoria
Almost complete core loss.
Very low resistance, drilled very fast.

X

12.0

14.0

X X X X X X X X X X X X X

X
X

Unclear layer boundary due to core loss.
Porphyritic basalt

Fresh gray, fine grained.

5-7% plagioclase phenocrysts.

20% vesicles, empty.

Scoria zones.

2-7% vesicles, decreasing with depth.
Microporous, faintly flow banded.
Joints rough and undulating, empty.

NX X X X X X X X X X X X X X X X X X

N

NN
NN
NX
NN X

SO X X X X X X X X X X X X X X X X X X
NN
NN
\\\\\XXXXXXXXXXXXXXXXXX

R N
RRRRRAL
/\
/\
2

-
®
o

Scoria

Very high core loss.

Scoriaceous and vesicular basalt stumps.
Small scoria fragments.

0 N/A

0/0/0/0

0 NA

0/0/0/0

100 7

60/0/0/0

74/21/0/0

57/26/0/0

N/A

7/0/0/0

93 N/A

46/0/0/0

Unclear layer boundary due to core loss.
Probably loose sediment

|
G
900

0 N/A

0/0/0/0
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ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-105b

S
o
=}

- GINEERING
SHEET 2 OF 2 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 31%0%0
= o~ 0No core recovery. —
— 78.0 T 20 Y
N :)o 0 ¢
B I lel
- o o )
[ :)o 0 g
N 30T 0 N/A 0707070
- 22.0 =R
- -~ Olivine Tholeite basalt NIB 100 9 38/0/0/0
— 76.0 m Reddish gray down to 23 m, fine grained, fresh
B — basalt
B — Scattered plagioclase phenocrysts.
| — t 10% vesicles, empty.
| n Joints planar and smooth, up to 5 mm gray
= 7 ﬁ silt/clay fillings at top.
- 24.0 ] Z Decreasing vesicles.
— 74.0 -
- ] ﬁ 100 16 1470/0/0
[ 1 % 26 0/0/0/0
B - Highly jointed. 100
- N Dense basalt, scattered small vesicles.
- 26.0 ] ﬁ Joints mostly coated with thin gray silt/clay.
— 72.0 a , Fresh gray basalt. 100 15 52701070
- ] / 100 T8 20/0/0/0
- 28.0 - t
— 70.0 -
= _ ﬁ 100 13 60707070
N 30.0 7 ﬁ 100 6 91/48J070
— 68.0 -
— 66.0
— 64.0
— 62.0
— 60.0
— 58.0
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Ag MANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-106

SHEET 1 OF 2 SHEETS

CLIENT: . DATE:
Landsvirkjun STARTED: 12.12.2012 COMPLETED: _17.12.2012
PROJECT: e DRILLED BY: i i
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: o FOREMAN:
Hvammesvirkjun Svanlaugur
STRUCTURE: ] SUPERVISION: ]
Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE: _ o ]
X: 442509.59 Y: 392468.48 Z: 98.17 3" diamond drillbit nr.6, NQ triple tube, 76 mm
COORDINATE SYSTEM: NUMBER OF CORE BOXES:
ISNET [ ] 2
HOLE INCLINATION: CORE RECOVERY:
VERTICAL [__] INCLINED FROM HORIZONTAL 69 %
CASING LENGTH: TOP OF CASING, ELEV.:
10.75m [_] CASING REMOVED 98.17ma.s.l.
DEPTH OF HOLE: GROUNDWATER ELEVATION:
33.74m DRILLING DIRECTION ° 81.87mas.l. (19.12.2012)
CORE FRACTURE RQD 10/30/50/100 PERMEAB
EL(E]V:ST'SN D%’;{” LOG DESCRIPTION RECOVERY|INTENSITY Q=RQD x Jrx Jw 16LU1)00 COMMENTS
S (%) |[(FRACT/M) Jn x Ja x SRF 330 300
— 98.0 A+ 2.1 Topsoil 0
- - | Aeolian sand with scoria fragments. Very loose
- \'|sediment.
— 96.0
B ] ;\;\ ><>< Scoriaceous basalt
NX
N 4.0 g
— 94.0 R
B NN %
NNk x
- B RN
- % %
- 4
— e
B NN x
NOXK X
B TN %
- 6.0 AKX
- — /%
— 92.0 EAR
- XN ><X
B O
- Sk x
B ey
— - x x x |Porphyritic basalt
- o bjorsa lava
o — "% x| Fresh gray, fine grained, microporous,
B —{ X x X |scattered vesicles.
- 90.0 8.0 —, ¢ * ’|20-30% plagioclase phenocrysts, scattered
N . n «% "y olivine phenocrysts.
| qx x « % |Joints rough and undulating, empty.
- % X x
- — X
| Ix x x
B X
Ix x x
B - X
- % X x
[~ 10.0 — x
| Mo Ix ox o x
— 88.0 4
X X X
B = X
- —Hx x x
N ] « 93 5 72/47132/0
| Ix x x
X
B qx x x
B - X
- % X x
e | 12000
| . n X
X X X
- — X
™ KT % 10 67/30/0/0
| Ix x x
B X X X
- -« x x
= X X X
- 14.0 = Tscon N/A 9707070
— 84.0 NN Scoria 14
- a ;\j\;\;\; Very high core loss.
- NN Very low resistance.
B 15NN | Small fragments and stumps of scoria,
[~ /i/i/i/i/ scoriaceous and vesicular basalt.
T
- NN
RRXRLRZ
- NN
B HIRRRXRXA
B 16.0 — /i/:/:/i/ 20 N/A 3/0/0/0
— 820 w 4 ;\;\;\;\;
B 7 /:/:/:/:/
B T
B AL
| AL
B RN
- T
N 18.0 ] /:/t/t/:/
— 80.0 NN
B . T
B RRRRZ
NN
B RRXRRZ
AR 7 N/A 0/0/0/0
B BRRARZ
B N /i/i/i/?/
B TRAAAA
B B NN
PRDARA
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,‘M

ANNVIT

BOREHOLE LOG

CORE DRILLING

BOREHOLE NO.:

NK-106

56.0

i GINEERING
SHEET 2 OF 2 SHEETS
CORE  FRACTURE. RQD 10/30/50/100 PERMEAB
ELEVATION | DEPTH LoG DESCRIPTION RECOVERY|INTENSITY| Q=RQD x Jrx Jw W COMMENTS
(masdt) (m %) |(FRACTIM) Jnx Jax SRF 31%0%0
- 7 80 _ /\/\/\/\/
- AR
B P A A I
- —] x x x |Porphyritic basalt 100 5 85/0/0/0
— o bjorsa lava
- — Scoriaceous at top 0,4 m.
B -1 %X x x |Fresh gray, fine grained.
B -1 % 5-7% plagioclase phenocrysts, up to 12 mm. 100 8 65/27/0/0
a 76.0 22.0 % %, " |3-7% vesicles, empty.
[ . : X X X |More vesicular zones.
| J Ve x « '[Joints rough and undulating, empty, three sets
- . % |+ random.
- % x x
| _| X
B X X X
] X
- X% X X
- - X
- 24.0 — %% %
. X
— 74.0 5
B I x 100 7 17602470
- — X
- _Ix x x
— = x + | More massive basalt.
- - x5 Faintly microporous and flow banded.
- Hx x x
- _ X
- 26.0 =%, %%
— 72.0 %" x"x
- — X
- dx x x
- _ X
- % x x
™ X
Ix X x
- — X
N 2% 100 4 100/48/0/0
- 28.0 7 <"
— 70.0 =4 x % x
- — X
- dx x x
- _l X
B X X X
— X
— % X x
- — X
- dx x x
- _l X
X X X
— 68.0 3007 xx %
n : X X X
B IxTxTx 100 4 88/40/0/0
— X X X
- P~ oTLoose sediment TS 12 N/A 0/0/0/0
N Ho ()’ ~20|Gravel
- 32.0 —)o 0 —{Few basaltic pebbles.
— 66.0 1 Q O o{Almost complete core loss.
n Jo 6° %o
B 1 Olivine Tholeite basalt NIB 100 14 0/0/0/0
. ] Fresh gray, fine grained. 100 8 92/55/0/0
| | Scattered plagioclase phenocrysts.
- _ 3-5% vesicles, empty.
- Joints planar and smooth, empty or coated with —_—
- \very thin gray silt/clay coating.
— 64.0
— 62.0
— 60.0
— 58.0




Hvammur Power Plant — Geological Investigation 2012 - 2013

Appendix B — Core Photos






HVAMMUR POWER PLANT — GEOLOGICAL INVESTIGATION 2012 - 2013
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Ay MANNVIT

BOREHOLE LOG

PERCUSSION DRILLING

BOREHOLE NO.:

NL-104

SHEET 1 OF 1

CLIENT: DATE:

Landsvirkjun STARTED: _ 19.12.2012 COMPLETED: __19.12.2012
PROJECT: DRILLED BY:

Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:

Hvammesvirkjun Svanlaugur
STRUCTURE: SUPERVISION:

Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE:

X: 441834.118 Y: 392168.901 Z: 91.99 Percussion drilling 3" cross bit, 76 mm
COORDINATE SYSTEM: ISNET — SAMPLING METHOD:
CASING, LENGTH: 945m ] CASING REMOVED SAMPLING STANDARD:
DEPTH OF HOLE: GROUNDWATER DEPTH:

21.0m 12.18 m

GROUNDWATER ELEVATION:
79.81ma.s.l. (8.2.2013)
DRILL RATE (seconds/meter,
EL(iV:EﬂN DE(ZT)H LoG DESCRIPTION ¢ ) COMMENTS
= 0 3|O 6|O 9|O 1?0 1?0 1t|30 2'|IO

3 -
2 | : s
= | : Lo
F91.0 ul : : :
3 IR P
3 | : o
E-90.0 i : o
E I o
E E : | : N
E-89.0 3.0tk - : s
= E ;\;\;\;\ Scoria | : : :
= EIRRAR | : : :
= ERRRR : : :
F 85.0 a0Jease | i N
s ) Porphyritic basalt 1 : :
=2 bjorsa Lava . :
= x Massive basalt | :
- I x x x| High percentage of plagioclase phenocrysts. f :
—387.0 50— x — '| :
F dx x X :
o = :
= qx x X L
E E D50
F-86.0 6.0,
3 ERNENE 844
2 Jx x ¥
= Z % 514
F-85.0 7.0 %
= Ix x X 374
= g x
3 ESaiaNte 482
—84.0
E 530
E 626
-83.0 x X X
- x X X
= Ix x X |
= = X
o 4x x X |
F-82.0 O e mu
E 4/ x| Scoriaceous basalt B
E 3 ;\j x| Less resistance e
o = N x :
L—-2810 | 1100 e e e e o o ————— —— ——— e — 4 D .
= 810 1.0 Jx x x| Porphyritic basalt -
= F x x |:
= g% x X :
= F X _X |’
F-80.0 120NN\ Scoria —_—— - —— —
= \-4 AN Very low resistance. i : :
- = /\;\;\;\ Drill cutting does not come up. | : :
= NN : : :
E 200 120 NNNN I :
E " ME AN I :
2 E I b f
= E/i/:/i/i | :
78.0 14.0 /A A | : :
o JANN : : :
= FIAAN I :
= AN | : :
- I/ S A Ly : :
E 770 | 150 T Scorceous basalt ] -7 ;
= 3 ;\j .| Drill cutting does not come up. : :
o =N x : :
E 60 | 16000 ! :
[ 76. 00N X EEE— :
= YRR :
- 3 /\\\/ X l :
3 EQAR | :
g IS | :
:_75'O J x x x| Porphyritic basalt assumed, according to other -
= drillholes, drill cutting does not come up. |
3 |
740 T T ——
2 3 I
E E I
—73.0 19.0— ___-_l__. :
E 3 | :
o 4 % : : :
= g x x X —!_1_ P
—72.0 200— 7", i
F Ix x X
E 37 x " x |
= qx x X
- X X X |
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MANNVIT

BOREHOLE LOG

PERCUSSION DRILLING

BOREHOLE NO.:

NL-105

SHEET 1 OF 1
CLIENT: DATE:
Landsvirkjun STARTED: _ 07.02.2013 COMPLETED: __08.02.2013
PROJECT: L DRILLED BY: i
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Hermann Gudmundsson
STRUCTURE: ] SUPERVISION: ]
Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE: ] - ]
X: 441831.416 Y: 392170.602 Z: 91.787 Percussion drilling 14" button bit, 14"
COORDINATE SYSTEM: ISNET [ SAMPLING METHOD:
CASING, LENGTH: SAMPLING STANDARD:
18.0 m []cAsING REMOVED
DEPTH OF HOLE: GROUNDWATER DEPTH:
21.0m 11.87m
GROUNDWATER ELEVATION:
79.92ma.s.l. (7.3.2013)
DRILL RATE (seconds/meter,
EL&V:;_'SN DE(;T)H LoG DESCRIPTION ¢ ) COMMENTS
0 3|O 6|O QIO 1?0 1?0 1i|30 21|O
= Topsoil with some scoria fragments. : : : : : : :
2 Drilled 14" with casing down to 18 m depth.
- 910 Drilled 12" from 18-21 m depth without casing.
90.0
-89.0
= Scoria
—88.0
3 Porphyritic basalt |
3 bjorsa Lava
= « | Massive basalt
—87.0 50-3%, %, »| Highpercentage of plagioclase phenocrysts.
= .0 X
= 4x x X
- —4 X
= qx x X
—86.0 3 *
F 4 x x X
= 6.0— X
- Ix x X
= 3 x
= 4 x x X
85.0 x ><X><
F 7.0
= 7 X
- Ix x X
= 3 X
= 84.0 qx x X
—84. 3 X
-83.0
o 3 X
- Ix x X
= = X
E 820 Ix % X
g 100 5
- X x x
-81.0 3
= 11.04
—-800 ¥ 3
o 12.03
-79.0
- 13.0 Soora T T T T T T T T T T
= NS Very low resistance.
= TFAAAL
780 FINNNN
o 14.0 3NN
= ERPOIN
= = A
g I
£ 77.0 TR
- 15.0 4/ AAA
F FONNNN
= R
= FONNINN
F JANAN
= PN
-76.0 ) PAAAA
3 ENN
E NN
-75.0 FONNNN
= o= —— — — — — — — — — —
= = AN Scoriaceous basalt
= \; ><X Vesicular, less porphyritic than above.
= N
:—74.0 18.0 N x
= " dx x x| Porphyritic basalt
3 = ><X ><X N less porphyritic than above the scoria.
E =
73.0 % x A
F 19.0— x x
= 4x x X
F X x X
= qx x X
E-72.0 E Vil
< 20.03 ><X><X><
- ERE S
- d X X
= 4 x x X
—71.0 3




BOREHOLE NO.:

Ay MANNVIT BOREHOLE LOG NL-106

= PERCUSSION DRILLING
SHEET 1 OF 1
CLIENT: DATE:
Landsvirkjun STARTED: _ 13.02.2013 COMPLETED: __14.02.2013
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Hermann Gudmundsson
STRUCTURE: SUPERVISION:
Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE: ] - ]
X: 441834.905 Y: 392171.029 Z: 91.787 Percussion drilling 7" button bit, 7 5/8"
COORDINATE SYSTEM: ISNET [ SAMPLING METHOD:
CASING, LENGTH: SAMPLING STANDARD:
18.0 m []cAsING REMOVED
DEPTH OF HOLE: GROUNDWATER DEPTH:
21.0m 11.9m
GROUNDWATER ELEVATION:
79.89 ma.s.l. (7.3.2013)
DRILL RATE (seconds/meter,
EL&V:;_'SN DE(;T)H LoG DESCRIPTION ¢ ) COMMENTS
0 3|0 6|O QIO 1?0 1?0 1i|30 21|O
= Topsoil with some scoria fragments. : : : : : : :
2 Drilled 7 5/8" with casing down to 18 m depth.
- 910 Drilled 6 1/2" from 18-21 m depth without casing.
90.0
-89.0
E 850 Scoria
-87.0
E 5.0 NN
= FONNNNX
g ERRAX
= = AR
—86.0 FNNNN
E 8O Forphyte basalt T ]
3 3 ><X ><X N bjorsa Lava
E 47« x| Massive basalt
85.0 70 I x x x| High percentage of plagioclase phenocrysts.
- U3 X X
= 4x x X
:_ X X X
= qx x X
- = X
—-84.0 VIAIViaN
- X X
- X X
- X X
= X X
— X X
- 830 X X X
= & x x
- Ix x X
= g x x
= qx x X
—82.0 F X X
= 1004 X _*x_X
E F x x
= qx x X
- = X X
E 210 3 ><X><X><
E 1.0 —_———— e ——— ——— — — — —
= JAN % Scoriaceous basalt
= 3 ; \; X| Less resistance
. R A
E 12'0_: /:/ XX
3 ] /\/ X
- = R ><><
:_79-0 13.0 N
= : x x| Porphyritic basalt
E =% X X
E-78.0 Ix"x" A
= 14.0 AN Scoria
= JAAN] Very low resistance.
= TN
—77.0 = A
F 15.03 /E/i/i/i
= FIAAN
- IR
:—76 0 AN % San_ri:c;us_bgar _ _ __________
E > 16,03 ;\j | Vesicular, less porphyritic than above.
;_ Ix x X PEprrit_icEsEt _____________
- 3 less porphyritic than above the scoria.
— X X X
-75.0 4
:_74'0 X X
= 4 x x X
- J o x x
= qx x X
- X X X
—73.0 4% » X o X
= 19'0_: X X X
- X X X
F g x x X
F72.0 200 E %%
= 0= x x
= Ix x X
= I x x
= g x x X
= % x X
—71.0 %" %"
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MANNVIT

BOREHOLE LOG

PERCUSSION DRILLING

BOREHOLE NO.:

NL-107

SHEET 1 OF 1
CLIENT: DATE:
Landsvirkjun STARTED: _15.02.2013 COMPLETED: __18.02.2013
PROJECT: DRILLED BY:
Nedri Pjérsa Raektunarsamband Fléa og Skeida
LOCATION: FOREMAN:
Hvammesvirkjun Hermann Gudmundsson
STRUCTURE: SUPERVISION:
Tailrace Canal Haraldur Hallsteinsson
COORDINATES: DRILLBIT TYPE: ] - ]
X: 441840.072 Y: 392171.725 Z: 91.862 Percussion drilling 7" button bit, 7 5/8"
COORDINATE SYSTEM: ISNET [ SAMPLING METHOD:
CASING, LENGTH: SAMPLING STANDARD:
18.0 m []cAsING REMOVED
DEPTH OF HOLE: GROUNDWATER DEPTH:
21.0m 11.95m
GROUNDWATER ELEVATION:
7991 ma.s.l (7.3.2013)
DRILL RATE (seconds/meter,
EL&V:;_'SN DE(;T)H LoG DESCRIPTION ¢ ) COMMENTS
0 3|O 6|O QIO 1?0 1?0 1i|30 21|O
F Topsoil with some scoria fragments. : : : : : : :
- Drilled 7 5/8" with casing down to 18 m depth.
- Drilled 6 1/2" from 18-21 m depth without casing.
-91.0
-90.0
;—89.0 3_0_5 ;t;t;t;: Scoria
E FJINNNN
F FINNNN
o JAAANA
88.0 ) E YRR
F : Porphyritic basalt
— bjorsa Lava
o | Massive basalt
[—-87.0 503 x % x| High percentage of plagioclase phenocrysts.
- .U X
E 4x x X
— 3 X
o qx x X
- = X
[—86.0 Jx x X
= 6.0—4 x
E Ix x X
- = X
= gx x X
-85.0 Ix"x * X
- 7.0 = X
= Ix x X
3 3 X
= qx x X
—84.0 3 x
—83.0
E 3 X
- Ix x X
= = X
E 520 ENH
E 10.05 %" x * X
F = X
- 4x x X
E E X
= Ix x X
= 810 11.03 ><X><
F 3 X
= qx x X
- = X
= Ix x X
= 80.0 ! 12.03 —_—_——— e ————— e ——— 4]
o 4/ x | Scoriaceous basalt
- =Y \; » *| Less resistance
= N x
790 | aodeoi | ]
F : A Scoria )
= 3 /\j \; \; ] Very low resistance.
F oo EANA
F 14.0 /NN
g NN
- = AR
3 ERRAR
—77.0 FANNNN
E 15.0 3/ AN
= E R
= = AR
= E /i/i/i/?
-76.0 1 A/ AA
= 603 /x| Scoriaceous basalt
= 3 ;\; *| Vesicular, less porphyritic than above.
= 0N
= = A
—-75.0 I
F Jx x x| Porphyritic basalt
— X « X y less porphyritic than above the scoria.
E X
—74.0 X X
= X
= 4 x x X
= 3 X
= qx X X
E-73.0 ERS
[ 73. I x x X
= 19.0— x
= Ix x X
- = X
= 4 x x X
E-72.0 E x
E 20037, %
= Ix x
F i
o qx x X
710 = X X
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Appendix D — Permeability and pumping
test






Per meability testsin boreholesin Hvammsvirkjun area 2011-2012

Hole Rocktype Depth Test interval Permeability
Nr. From(m) To(m) (m) (LUGEON)
NK-97 Mdberg 35.77 45.77 10 0.3
NK-99 Mdberg 50.58 60.22 9.64 3.6
NK-100 Mdberg 36.21 54.64 18.43 1.2




Borehole: NK-97

PACKER PERMEABILITY TEST
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Results from the pump testing of well NL-105.

A constant rate test was performed on March 12, 2013.

In order to establish some knowledge of the ,,natural” variation in groundwater level at the tailrace
area, a pressure transducer and a logger were installed in well NK-92 on December 20, 2012, nearly
12 weeks prior to the pump testing. On March 8, 2013, pressure transducers with loggers were also
installed in the pumping well NL-105 and observation wells NL-106 and NL-107.

Borehole NK-92 is located 252 m towards east from the pumping well, NL-105. Figure D.1 shows the
water level in borehole NK-92, from December 20, 2012 to March 13, 2013, in meters above sea
level. The groundwater level in well NL-105 during the pump testing in March 2013 is also shown on
the same graph. The groundwater level seems stable from December 2012 until February 25, when a
sudden rise occurs due to flooding of rivers in this area in late February, see figure D.2 on next page.
During the pump testing of well NL-105, the natural groundwater level in the area was still receding
after the sudden change in late February. The drawdown in well NL-105, caused by pumping, seems
to be of the same order of magnitude as the sudden rise in groundwater level, in late February 2013.
Nevertheless, the pump testing of well NL-105 does not seem to have any effect on the groundwater
level in borehole NK-92.
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Figure D.2. Flooding of the river Briara in south Iceland. Picture was taken February 26, 2013
[www.vedur.is, “Tidarfar i febrdar 2013”].

For the purpose of recording the water level in the tailrace area with high accuracy and high time
resolution during the pumping test, pressure transducers and loggers were installed in boreholes NL-
105, NL-106, NL-107 and NK-92 and the water level was logged every 5 seconds. Unfortunately, the
pressure transducer in observation well NL-106 broke and the drawdown in that particular
observation well had to be observed manually with a handheld electronic water level meter. Picture
D.3 shows the groundwater level in meters above sea level in well NK-92, NL-105, NL-106 and NL-
107 during the pump testing of well NL-105. The recorded water level data is presented in meters
above sea level where the reference level is the borehole casing. The elevation of each borehole
casing was measured with Trimble GNSS surveying system. The observed drawdowns during a
constant discharge test are presented in table D.1. Based on these observations, the transmissivity
(T) and storage (S) coefficients were estimated using the Hantush-Jacob solution and the results are
presented in table D.1 as well. The results for Transmissivity, T and Storativity, S are in line with
those values predicted by Vatnaskil [1].

Based on an analysis of the borehole logs, it was expected that observations of drawdown with time
would follow the Theis type curve, representing an unconfined aquifer. However, the Hantush-Jacob
solution was chosen, because it gave a much better correlation with the observed drawdown data.
The Hantush-Jacob solution normally is valid for leaky confined aquifers [2].


http://www.vedur.is
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Figure D.3

Table D.1 Drawdown during the constant discharge testing of well NL-105

Well NL-105 NL-106 NL-107 NK-92
Horizontal distance from pump (m) 0 3.5 8.7 252
Constant rate discharge (m*/s) 0.081 - - -
Observed drawdown, s (m) 0.52 0.030 0.024 | Insignificant
Accuracy of drawdown (m) 0.01 0.005 0.005 0.002
Run time at constant discharge (s) 9400 9400 8380 9400
Transmissivity, T (m?/s) - 1.3 1.6 -
Storativity, S () - 0.3 0.1 -
Solution Method H-J H-J

[1] Vatnaskil — Memo, Hvammsvirkjun, deelupréfun, December 6, 2012

[2] R. Allan Freeze & John A. Cherry, Groundwater, Prentice-Hall, New Jersey 1979, ISBN 0-13-
365312-9

Sverrir Oskar Elefsen
Mannvit






Appendix E — Test Pits description/photos






Testpit: Gl
X: 444564.13
Y: 394223.68
Z 104.08 my.s.
ma.s.l. Depthfrom(m) Depthto(m) Thickness(m) Notes:
104.08 0 1 1 Gravel, rather fine grained.
Scoriaceous basalt fragments mixed with light
103.08 1 4.2 3.2 brown clay.
99.88 4.2 Bottom in more compact material.
Water level of the river is equal to the top of the
testpit.
Testpit: G2
X: 444523.74
Y: 394151.15
Z 103.98 my.s.
ma.s.l. Depthfrom(m) Depthto(m) Thickness(m) Notes:
103.98 0 1 1 Gravel, rather fine grained.
Jointed scoriaceous basalt and fragments mixed
102.98 1 2 1 with light brown clay.
101.98 2 Bottom in more compact material.
Water level of the river is equal to the top of the
testpit.
Testpit: G3
X: 444574.68
Y: 394251.27
Z 103.98 my.s.
ma.s.l. Depthfrom(m) Depthto(m) Thickness(m) Notes:
103.98 0 1 1 Gravel, rather fine grained.
Scoriaceous basalt fragments mixed with light
102.98 1 3.6 2.6 brown clay.
100.38 3.6 Difficult to excavate in the bottom.
Test pit filled with water.
Testpit: G4
X: 444519.85
Y: 394146.75
Z 103.91 my.s.
ma.s.l. Depthfrom(m) Depthto(m) Thickness(m) Notes:
103.91 0 1 1 Gravel, rather fine grained.
Mostly jointed scoriaceous basalt, some
102.91 1 3 2 fragments mixed with light brown clay.
100.91 3 Difficult to excavate in the bottom.

Test pit filled with water.




Testpit: G5
X: 444551.15
Y: 394138.60
Z 104.10 my.s.
ma.s.l. Depthfrom(m) Depthto(m) Thickness(m) Notes:
104.10 0 0.4 0.4 Soil.
103.70 0.4 2.2 1.8 Soft light brown clay.
Scoriaceous basalt fragments mixed with light
brown clay. Easy to excavate, more compacted
101.90 2.2 45 2.3 with depth.
99.60 4.5 Bottom in same material.
Testpit: G6
X: 44457751
Y: 394189.74
Z 106.21 my.s.
ma.s.l.  Depth from (m) Depthto(m) Thickness(m) Notes:
106.21 0 15 15 Soil.
Scoriaceous basalt fragments mixed with light
brown clay. Easy to excavate, more compacted
104.71 1.5 55 4 with depth.
100.71 5.5 Bottom in same material.
Testpit: G7
X: 444607.01
Y: 394220.80
Z 108.87 my.s.
ma.s.l.  Depth from (m) Depthto(m) Thickness(m) Notes:
108.87 0 3.8 3.8 Soil.
Scoriaceous basalt fragments mixed with light
brown clay. Easy to excavate, more compacted
105.07 3.8 5.9 2.1 with depth.
102.97 5.9 Bottom in same material.
Testpit: G8
X: 444654.27
Y: 394248.17
Z 109.59 my.s.
ma.s.l.  Depth from (m) Depthto(m) Thickness(m) Notes:
109.59 0 3.1 3.1 Soil.
Scoriaceous basalt fragments mixed with light
brown clay. Easy to excavate, more compacted
with depth. Large better chrystallized rock at 4,6
106.49 3.1 5.3 2.2 m depth in part of the test pit.
104.29 5.3 Bottom in same material.




Testpit:

X:
Y:
Z

m a.s.l.
110.77

108.07
107.87

G9
444682.93
394268.10

110.77

Depth from (m)
0

2.7
2.9

my.s.

Depthto (m) Thickness (m) Notes:

2.7

2.9

2.7

0.2

Soil.

Porphyritic basalt

Rather smooth and hard surface of crystallized
basalt, moderately jointed, not possible to
excavate with the excavator.

Bottom in porpyritic basalt
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ments mixed in light brown clay

G1 Gravel on top of scoriafr
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G2 Gravgal on to

p of laceous basalt with brown clay
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G2 Scoriaceous basalt in bottom of test pit 2
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G3 Excavation in wat
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G4 Gravel on top of scoria and scoriaceous basalt with brown clay
S o R
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G5 SO|I on topof brown clay and scorlafragments in cIay

G5 Thick clay in test pit G5
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G6 Soil with tephralayerson top of scoriafragmentsin clay

e

G6 Excavated scoria/scoriaceous basalt in light brown clay
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G7 Soil on top of scorla/scorlacous basalt fragments in clay

L U.,t

Craoyineicl 8

G7 Scorial/scoriacous basalt fragmentsin light brown clay
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G8 Soil on top of scor
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ia/scoriceous basalt with clay
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G9 Soil with tephralayers
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G9 Sail on top of the bj6rsa lava basalt
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