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ADDITIONAL DRILLING
AND GEOTECHNICAL WORK

In the summer of 1974 some additional boreholes were drilled in the Hrauneyja-
foss area in connection with the hydroelectric project. Altogether 12 new core
boreholes were completed of which HP-63-64-65-66-67-68 are located on the
proposed diversion canal route. At the power house site three core boreholes,
HP-69-70-72, and a percussion drillhole, HP-71, were added to the previous
pattern, and three core boreholes were also drilled on the tailrace canal route.
The percussion drillhole was also encircled with several piezometric holes for
observing the drawdown of the groundwater table during pumping. One of the
previous holes, HP-57, was deepened by 10 m down to 310 m elevation. All the

core boreholes were permeability tested in 3 m sections.

The graphic core logs of the new boreholes are exhibited on Figs 2, 3, 4 where
the results of the permeability tests, core recovery, groundwater table and core
description are presented. A more detailed description of the core is to be
found in the field logs. Photographs of the cores are No. H-11 to H-38 in our

drillhole register.

An account of the general and site geology of the area, based on extensive drilling
during the summer of 1970 and a few earlier holes along with other field work,
can be found in HRAUNEYJAFOSS HYDROELECTRIC PROJECT, Project Planning
Report, Volume II, prepared by HARZINT and THORODDSEN AND PARTNERS,
April 1971. In Volume I of the same report, chapter III consists of a short

account called Project Engineering Geology.

During the summer of 1971 12 boreholes were drilled and further geotechnical
work carried out. These are accounted for in a report dated February 1973 :
Jonsson, Birgir : HRAUNEYJAFOSS 1971. Drilling and other geotechnical work.

The drilling in 1974 had the main purpose of obtaining still more detailed strati-
graphical information to be added to the geological sections of the canal routes
and power house site. Most of the new holes were projected into the already
prepared sections, which all accompany these notes in revised form under the

same heading as before.
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The diversion canal extends from Tungnad through a depression in the Fossalda
ridge to the intake structures. From there the penstocks lead to the power house
located at the foot of the ridge on its north side. The Fossalda ridge is made of
pillow lava covered with glacial deposits; which are divided into moraine and
tillite on grounds of better core recovery in the tillite which constitutes the lower

part.

Although the groundmass of the moraine and tillite should be quite watertight, the
permeability tests often show great leakage which must be through cracks and
perhaps pebbly layers that can be seen in the core. This is especially notable

for the tillite as can be seen in many of the core logs.
The revision of the geological sections only brought about minor changes.

Diversion canal :

One new section has been drawn, S-S, based on two previous boreholes, HP-21
and HP-22, and four new ones, HP-63-66-67 and 68. Boreholes HP-64 and HP-65
can be directly projected into section L-L. HP-64 did not alter the section but

HP-65 showed lesser depth to pillow lava Hr; than previously drawn.

Power house:

HP-69 and HP-72 are directly projectable into section J-]J. They revealed the same
depth to pillow lava Hr, as already drawn. According to section J-J these drill-
holes were ewpected to penetrate a snout of pillow lava Hr;. At 330-340 m a.s.l.
the cores from both boreholes contained lots of gravel and fragments of pillow
lava, which probably are part of a badly cemented talus lense derived from the
pillow lava Hr;. This lense could in places have similar properties to brecciated
pillow lava, mixed and infiltrated with silt and sand. See core logs of holes
HP-69-70-72 in Figs 3 and 4 for more information on this formation especially

the core recovery which indicates how cemented it is.

HP-70 was drilled at the intersection B-B and I-I and confirmed what had already

been drawn.

The deepest of the previously drilled holes at the power house site reached down
to 320 m elevation ending in pillow lava Hry. In 1974 the depth of HP-57 was
increased by 10 m or down to 310 m elevation and HP-72 also reaches that level.
They did not go through the pillow lava I—Ir2 so its lower level is therefore still
unknown.
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Boreholes HP-73, HP-74 and HP-75 extended down to the proposed bottom elevation
of tailrace canal. A section connecting them was joined to I-I, i.e. I-I-T.

The boreholes show a layer of soil on top, underlain by moraine and tillite

at bottom. o

With regard to the similarities of the geology at Hrauneyjafoss to that at Sigalda
a map of the power-house excavation there is included. Almost all the geological
phenomena encountered at Sigalda can be expected at Hrauneyjafoss, but here the
rock is commonly better consolidated than at Sigalda and is also much less

permeable.

As to the workability of rock at Sigalda all types of rock, moraine, tillite and
pillow lava, are rippable to a large extent. Only occational minor sections have
had to be blasted.

Of these rock types tillite is most expensive in working due to excessive wear of
equipment and slower progress. The best blasting results were obtained in

basaltic intrusions and very large pillows, but in the tillite the results were poor.

The lenses of gravel in the tillite and at the contact of tillite and méberg should
be pointed out. Similar occurrences are likely to be found at Hrauneyjafoss.

At Sigalda the leakage is partly through a fracture upstream of the power-house
excavation but a substantial part also takes place through the pillow lava. The
fracture acts as a ground-water barrier creating considerable head in ground-
water level there. At Hrauneyjafoss on the other hand leakage probably takes

place almost solely through fractures.

As to the slope stability of the rock it is fairly good at Sigalda as it stands
almost vertical, but a continuous falling of small boulders from the walls takes

place. Similar experience can be expected at Hrauneyjafoss.



Table 1

LOCATION AND DEPTH OF BOREHOLES

Hole Coordinates Top of casing Depth Bottom of

number X Y elevation m ' hole el.

HP 57A 560.221.6  411.475.0 362. 0. 52.0 310.0
" 63 559.756.3  410.848.3 426. 4 23.0 403. 4
" 64 559.912.4  410.883.4 446.2 41.6 404.6
" 65 559.851.1 410.971.0 423.7 23.7 400.0
" 66 559. 816 410. 894. 2 428.2 28.2 400.0
"67 559.986.5 411.040.7 422.6 18.3 404.3
" 68 560.114.4 411.215.9 426.0 ' 32.0 394.0
" 69 560.187.7 411.493.3 360.3 42.6 317.7
" 70 560.253.6 411.482.2 361.1 41.6 319.5
"o71 560.210.6  411.476.4 362.6 51.8 310.7
"T72 560.200.5 411.478.0 362.1 52.2 309.9
" 73 560.234.8 411.687.5 350. 2 17.9 332.3
" 74 560.232.4 411.891.4 348.1 16.1° 332.0
" 75 560.213.2  412.096.4 344.2 13.8 330. 4
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