
1980/35. Further test pits at the Guide River dam site. 

Abstract 

W.L. Matthews 
A.T. Moon 

Test pits have been dug with a backhoe along the new proposed 
centreline of the dam, along the proposed spillway, and in a possible 
borrow area. Apart from one pit on the east abutment which struck 
probable weathered Precambrian sediments, and another which struck 
some Precambrian boulders in basalt, the test pits along the 
centreline struck weathered basalt. Some of the less weathered zones 
of basalt had quite strong seepages, indicating a fairly high permea­
bility for these zones. A fairly persistent polished slickensided 
surface with a low dip was noted in some pits. Test pits along the 
spillway were dug with relative ease to the proposed depth of excava­
tion. Some possible weathered Precambrian boulders are intermixed 
with the basalt, together with some clayey quartz grit and sand. Up 
to about 48 000 m3 of material is present in the borrow area to the 
depth dug. Some of this may be unsuitable, due to the presence of 
boulders (unweathered basalt), and this volume will be reduced 
because of the necessary reduction in moisture for some material 
before placement and compaction. Some of the material excavated 
from the spillway and cut off trench should be suitable for the dam 
construction. Eventually more material for construction will need 
to be proved. 

INTRODUCTION 

Interpretation of the previous investigations at the Guide River 
dam site (Matthews, 1980) suggested that a better location for the centre­
line on the east abutment may occur slightly upstream of that proposed. A 
cut off to bedrock appears possible over a wider section in this area. As 
drilling and test pits had been concentrated more near or just north of the 
original centreline, a series of test pits were dug along the newly proposed 
centreline. In addition, test pits were dug in a proposed borrow area 
upstream on the right bank, and also along the line of the proposed spill­
way. 

TEST PITS ALONG PROPOSED CENTRELINE 

Five test pits were dug on the proposed new'centreline, four on the 
east abutment and one on the west (fig. 1). Two additional holes just 
north of the line examined the extent of possible problems seen in other 
pits. 

It was thought likely that the test pits would strike less weathered 
basalt on the lower slopes of the east abutment and probably precambrian 
rocks further up the slope. Ascertaining the lateral extent of the Pre­
cambrian rocks within reach of the backhoe was the main reason for digging 
the test pits in this area, because founding the cut off in this material 
would be a more reliable procedure than ending it within the weathered basalt 
and interbedded sediments, as would have been the case for the more northerly 
line. Test pits D4 and D5 encountered basalt that was too hard to excavate 
at 3.4 and 4.2 m depth respectively. D5 was sited between Test pit 7 of the 
previous survey, which struck very weathered Precambrian rocks at 3.1 m and 
less weathered siltstone at 4.9 m, and Auger Hole 8, which encountered 
probable Precambrian rocks at 6.4 m. It seems likely that Precambrian rocks 
will also occur at a slightly greater depth than was dug in pit D5. From 
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previous results, it is probable that the basalt/Precambrian boundary dips 
steeply towards the west or north-west between Test pit 7 and Diamond Drill 
Hole 4, and Precambrian rocks may occur at a considerable depth below the 
base of D4. It is of interest to note that siltstone and sandstone inclu­
sions occur in D4. Both D4 and D5 had quite strong seepages, suggesting 
relatively high permeabilities at some locations within the pits. 

Test Pit Dl, further upslope from D5, encountered probable deeply 
weathered Precambrian sediments in the base of the pit at about 4.7 m. 
Again there were quite high seepage rates into the pit just above this 
level which prevented further digging and inspection. 

Test Pit D2, near the top of the abutment, encountered deeply weath­
ered basalt to the base of the pit at 5.B m. In this pit a polished slicken­
sided surface was located which extended around the pit and had a slight 
downslope dip. Deeply weathered basalt occurs above and below this surface, 
but with a distinctly different texture. There is a concentration of roots 
along the surface in some parts, although occasionally roots can be seen at 
lower levels. There is also a black oxide concentration up to about 10 rom 
thick. 

Test Pit D3 was dug further to the north so that the extent of this 
surface could be examined. A similar polished slickensided surface was 
encountered in this test pit, but with a slight dip into the slope. 

Test Pit D6 was dug near the previous Test Pit 6 where a sandy car­
bonaceous clay layer was encountered. The hole extended just below the 
depth of the previous hole without locating any obvious sedimentary layers. 
One corner of the new pit intersected the upper portion of the previous one, 
indicating the lenticular nature of these sedimentary horizons. 

Test Pit D7 was dug about midway between DDH5 and DDH6, as there was 
little subsurface information in this area. The pit extended to 5.3 m 
and passed through deeply weathered basalt or basalt-derived material for 
its whole depth. 

TEST PITS ALONG SPILLWAY 

Five test pits were dug along the proposed spillway alignment to 
determine the ease of excavation to the designed depth, the deepest excava­
tion required being about six metres. It is proposed to use the excavated 
spillway material in the dam construction, if it is suitable. 

All of the pits were excavated with relative ease, although pits 
Sl, S2 and S5 contained considerable quantities of less weathered basalt 
in pieces up to 0.6 m across. pits S3 and S4 encountered mainly deeply 
weathered basalt, with only a few unweathered or less weathered centres. 

pits Sl, S2 and S5 contained mixtures of deeply weathered basalt, 
clayey sand and grit, and possibly deeply weathered siltstone. The boundary 
between the basalt-derived clay and the zones containing material of sedi­
mentary origin is very irregular. The method of formation of this mixture 
of material is unknown; it may be deeply weathered boulder beds or a result 
of sedimentary material picked up by the basalt, or sedimentary material in 
stream beds mixing with collapsing basalt from around the stream margins. 

BORROW AREA 

A possible borrow area upstream from the dam site was previously 
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investigated with three auger holes. This has now been further investigated 
with the digging of seven test pits to a maximum depth of 5.1 m (fig. 2). 
Much of the material dug through is deeply weathered basalt with some zones 
of less weathered basalt. One hole, Ql, extended only to a shallow depth 
before much less weathered basalt was struck. Apart from this hole, there 
appears to be an average of about 3.6 m of weathered material which should 
be suitable, subject to testing, for use in the dam construction. The lower 
part of each hole contains wet material and will need the moisture reduced 
before placing on the dam. 

The area between the test pits, together with the surrounding area of 
similar topography, is about 1.35 ha, which suggests that about 48 000 m3 

of material is present in the area to the depth dug. Some of this material 
is probably unsuitable because of less weathered zones, the proportion of 
which cannot be estimated. The designed requirement for the dam is about 
50 000 m3, with about 12 000 m3 for the cut off. Some of the material 
excavated from the spillway and from the cut off trench is expected to be 
useable for either or both the dam and the cut off. 

DISCUSSION OF TEST PIT RESULTS 

Test pits across axis of the dam 

The test pits on the eastern abutment encountered material much as 
was expected fram the previous investigations. Less weathered basalt occurs 
near the floor of the valley within relatively easy reach for the cut off, 
as in pit D4. Precambrian rocks probably underlie the base of D5 at shallow 
depth, and pit Dl struck probable weathered Precambrian rocks. As there 
were fairly high seepage rates in these holes at the time of digging it would 
be advisable to try and install the cut off to below these levels. The 
weathered basalt appears to have a variable permeability, and strong seep­
ages often occur in localised zones around the less weathered layers. For 
this reason it would be advantageous to extend the cut off to the Pre­
cambrian rocks wherever possible. It will not be possible to extend the 
cut off to either unweathered basalt or Precambrian rocks towards the top 
of the eastern abutment, and the best method would be to extend it as far 
as practicable to increase the seepage path length. This is also the 
situation on the west abutment. 

The polished slickensided surface was an unexpected find, particularly 
the continuity around the test pits. A similar surface was noted in one 
of the spillway pits (S3), as well as the two near the centreline on the 
east abutment. Across the valley, again at about the same level, there is 
a similar surface exposed in a road cutting. It had been noted previously 
but until recently excavated it was not realised that it had a polished 
surface. It is not known whether these are part of one continuous surface, 
even though they occur on about the same topographic level. On examining 
weathered basalt exposures in surrounding areas, similar surfaces have been 
noted in slightly less weathered basalt e.g. on the access road to the dam 
site. The polished surface does not appear to be always present, and the 
dip is much steeper in some cases. 

The origin of the surfaces is unknown; they may be due to large 
old landslide movements. Assuming the surfaces observed near the dam site 
are part of the same surface, it would have to be a very old slip, as the 
stream has since cut through it. Alternatively the surfaces may mark the 
contact between two lava flows. Movement on the contact may be promoted 
by in situ weathering and compaction of the mass. Before the slip surface 
was exposed in the road cutting on the west abutment, it was thought that 
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two flows were in contact on this surface and this was the reason for the 
widely differing texture in the weathered basalt above and below the surface. 

Provided the surfaces are not excessively weak or do not occur on 
much steeper slopes than have been observed at the dam site, they may not be 
cause for particular concern. Samples have been collected for strength 
testing in a shear box, but it will be difficult to ensure that the strength 
being tested is along the polished surface. Testing under different loads 
causes some compaction of the samples, thus moving the sheared surface a 
little. 

It is likely that there will be some variation in permeability on 
the polished surface. compared with the surrounding material. Being made 
up of fine grained clay, some perching of seepage water above the surface 
could result. 

Spillway area 

The test pits indicated that excavation of the spillway should be 
possible with comparative ease. Only some of the excavated material may 
be suitable for use in the dam construction. 

Borrow area 

An indication of about 35-40 000 m3 or more of probably suitable 
material has been determined from the test pits in this area. The raw 
volume available will be reduced because of moisture loss and compaction 
during placement. Although there is not likely to be any shortage of 
similar weathered basalt around the dam site area, it would be advisable 
to prove up much more than is required in case unexpected problems occur 
e.g. difficulty in drying some of the deeper weathered basalt quickly 
enough for use in the dam once construction begins. 

OTHER CONSIDERATIONS 

Stability of the areas around the dam is still of some concern. 
This applies to the west abutment where there are some benches which may 
represent old landslides, as well as to the east abutment. If construction 
material is obtained from the west side of the valley care should be taken 
not to reduce the present stability markedly. 
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