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SUMMARY 

Tennent Damsite on the Gudgenby River, 32 km south of Canberra, 
is one of two alternative sites for Canberra's next major water supply dam. 
The other site is on the Queanbeyan River at Googong. Tennent Damsite 
was investigated initially during 1966-1968, and further investigations 
were carried out during 1970. The damsite is situated in a gorge on the 
Gudgenby River; the river valley widens upstream to the south to provide a 
suitable reservoir. The entire reservoir area lies within granitiC rocks -
Tharwa Adamellite in the north and Clear Range Granodiorite in the south. 
The meridional-trending Murrumbidgee Fault lies about 1.5 km east of 
the damsiteo 

The damsite is underlain by adamellite with a foliation in a north­
northwest direction. The bedrock is strongly jointed in two directions -
parallel to the foliation and at right angles to it; both joint systems are 
near-vertical. Shallow-dipping joints at various orientations are also present. 
A major fault trending north-northwest, with an associated shear zone and 
minor faults, occur on the east bank. Most of the adamellite is a grey colour 
except east of the fault, where some of it is pinko 

The depth of weathering at the site is variable. Rounded and sub­
rounded boulders of fresh and slightly weathered adamellite are prominent 
on the west abutment and lower part of the east abutment. The depth to fresh 
rock ranges from zero at river level to at least 23 m on the upper part of 
the west abutment. Weathering in the shear zone on the upper part of the east 
abutment is deeper than elsewhere and zones of highly weathered rock are 
found at depths of more than 30 m. Dykes and veins of aplite are present in 
large outcrops at river level, and also in the shear zone on the east abutment. 

For the 220-foot (67 m) high dam proposed an earth and rockfill dam 
would be suited to the site. Foundation preparation in the earth-core and 
filter zone area would involve the removal of overburden and weathered rock, 
shaping and dental treatment. The rockfill zone would require only the 
removal of overburden and possibly some shaping. The depth of overburden 
and weathered rock to be removed from the earth-core and filter zones 
would generally range up to about 1.2 m on the west abutment and up to more 
than 4 m on the east abutment. Generally similar, though slightly lesser, 
depths of material would need to be removed for the rock-fill core; narrow 
zones of highly weathered rock need not be removed. There is little or no 
overburden or weathered rock on the lower parts of each abutment but 
considerable shaping and dental treatment would be required. Both curtain 
and blanket grouting would be required; permeabilities of 14 lugeons or less 
indicate that grout takes should be low, probably averaging less than 10 cubic 
feet of cement per 100 sq.feet of rock surface for the blanket grouting, 
and less than 0.5 cubic feet per lineal foot of grout for the curtain grouting. 



ii

The proposed location of the spillway on the west abutment requires
further investigation to determine the exact alignments; the most suitable
location for the spillway crest is probably on the knoll east of the saddle.
The problem of scour of superficial sediments and weathered rock will
require special attention. A small dam in the saddle will be needed. Two
routes for the diversion tunnel in the east abutment have been considered.
The shorter route west of the shear zone has advantages geologically;
however an extension 30 m long through the rockfill zone would be required
at the southern end. Water inflow into the tunnel would be small, probably
less than 25 1 per minute per 30 m of tunnel.

A source of earth-core material has been proved 1.2 km east of
the odamsite. A proposed rockfill quarry on a spur on the west bank, immediately
south of the damsite, has been proved by drilling. Small deposits of sand for
fine aggregate have been noted along the Gudgenby River, but the required
quantity has not been proved. Coarse aggregate could be obtained by crushing
rock from the rockfill quarry. A suitable source of filter zone material has yet
to be determined; if no suitable gravel is found crushed rock from the rockfill
quarry may have to be used.
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INTRODUCTION 

Tennent Damsite on the Gudgenby River is one of two alternative 
sites currently (August 1971) being considered for the next major water 
storage dam for Canberra. The other site, which is at present favoured, is 
at Googong on the Queanbeyan River. Tennent Damsite is 5 km south of 
Tharwa and 32 km south of Canberra (Fig. 1). The site is named after 
nearby Mount Tennent. 

Initial geological investigations were carried out at the site during 
1966-1968, and a report subsequently issued (Buchhorn, 1968) indicated 
generally favourable conditions for the construction of an earth and rock 
fill dam about 220 feet (67 m) high. A wide shear zone on the upper part of 
the east abutment, however, was considered to be a major defect. 

From January 1970, additional investigations were carried out, 
including geological mapping, drilling and seismic work at the damsite, 
and reconnaissance mapping of the reservoir area. The geological mapping 
was done mainly by the author, except for costeans on the east bank, which 
were mapped by D.C. Purcell. The drilling was done by a team from the 
Snowy Mountains Engineering Corporation· (SMEC) and the seismic work by 
members of the Engineering Geophysics Group of the Bureau of Mineral 
Resources (BMR). Most of the site was cleared under contract to the 
Commonwealth Department of Works (COW) of the thick ti-tree scrub which 
had hampered the earlier investigations. Several costeans were excavated 
by COW to expose rock on the east abutment, and along the proposed spillway 
alignment. 

The Watermore Boring Co. of Pascoe Vale, Melbourne, carried out 
a program of augering and percussion drilling for earth core material in 
selected areas, mostly within the reservoir area. Soil samples were tested 
by the COW Central Testing and Research Laboratories (CTRL) in 
Melbourne. 

This report incorporates the results of recent investigations in a 
general discussion of geology and engineering geology of the damsite. The 
results of the seismic work have been issued as a separate report by the 
Engineering Geophysics Group, BMR (Dolan, 1972). 
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PHYSIOGRAPHY 

The Gudgenby River and its tributary the Naas River flow in a 
northerly direction, and the Gudgenby River joins the Murrumbidgee River, 
another north-flowing stream, about 1.5 km south of Tharwa and about 
3 km north of the damsite (Fig. 1). The northerly direction of the rivers 
and adjacent divides such as Clear Range east of the Naas River is controlled 
by the regional structural trend of the granitiC rocks. The Naas River, and 
the Gudgenby River below its junction with the Naas, follow the eastern side 
of a broad gently undulating valley up to one and a half kilometres in width. 
The Gudgenby River becomes gradually entrenched to the north of its 
confluence with the Naas River until it flows within a gorge 60 m deep at the 
proposed damsite. Below the gorge the valley widens. The relief of the 
surrounding area is conSiderable, ranging from 594 m above sea level at 
the damsite itself to more than 1370 m on Mount Tennent. 

REGIONAL GEOLOGY 

The damsite and reservoir area are occupied by granitic rocks of 
the Murrumbidgee Batholith, which occupies much of the southern part of 
the A.C. T. About 1.5 km east of the damsite the Murrumbidgee Fault 

______________ (Plate 1) separates granitiC rocks of the batholith from sedimentary and 
volcanic rocks to the east. The fault strikes north as a line of quartz reefs. 

The Murrumbidgee Batholith (Snelling, 1960) in the reservoir area 
consists of two rock types - the Tharwa Adamellite, which occurs at"the 
damsite and in the northern part of the reservoir area, and the Clear Range 
Granodiorite, which occurs in the southern part of the reservoir area 
(Plate 1). The boundary between the two types is gradational. 

The Tharwa Adamellite has a primary lineation marked by xenoliths 
and a secondary metamorphic foliation. The Clear Range Granodiorite differs 
from it in containing a higher ratio of plagioclase feldspar to potaSh feldspar, 
and more biotite. The Granodiorite has a primary lineation marked by 
numerous xenoliths, but mostly lacks the secondary foliation of the Adamellite 
(Snelling, 1960; Mackenzie, 1966). 

In the north of the area near the damsite, the foliation in the 
Adamellite trends slightly west of north, and dips at about 80 0 to the west. 
Towards the southwest of the reservoir area the strike of the foliation where 
present in the Granodiorite is slightly east of north, and dips at about 80 0 

to the east. 
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A zone of intense faulting and shearing in the right abutment of the 
damsite can be traced both north and south, and appears to follow the steep­
sided east bank of the Gudgenby-Naas Rivers. Outcrops are small and sparse 
in the faulted and sheared zone; aplite and quartz are common. 

East of the Murrumbidgee Fault the sedimentary rocks dip at about 
70° to the east, and probably underlie the volcanic rocks that lie farther to 
the east. The sediments consist predominantly of siltstone with minor 
sandstone and shale. Fossils have not been found. 

DAMSITE GEOLOGY 

LITHOLOGY 

Most of the damsite, including the west abutment, the river bed, 
and the lower part of the east abutment, is underlain by coarse-grained 
foliated adamellite (Plates 2 & 3). Where fresh, the adamellite is pale grey, 
and is very hard and strong; it consists predominantly of quartz .and feldspar 
in about equal proportions, together with a small amount of biotite and 
muscovite; both potash feldspar and plagioclase are present (Buchhorn, 1968). 

On the upper part of the east abutment pink adamellite has been 
encountered in drill cores and costeans. The rock is porphyritic with 
phenocrysts of quartz, plagioclase, and microcline in a groundmass of quartz 
and feldspar; minor amounts of muscovite, epidote, chlorite, and opaque 
minerals are present (Buchhorn, 1968). The rock has been affected by 
shearing and is moderately hard but brittle, even where fresh. 

East of the pink adamellite, sheared grey adamellite has been exposed 
in the costean at river level. It has also been found on the east abutment above 
the damsite. 

Dykes and veins of quartz, aplite, and pegmatite have been mapped 
along the river and in the costeans, and have been intersected by drill 
holes on the east abutment. 

STRUCTURE 

Foliation 

A foliation is present in most outcrops and drill core throughout 
the damsite, particularly on the west abutment and in the river bed. The 
foliation is caused by the sub-parallel alignment of biotite, and its alteration 
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products, and of tabular quartz aggregates and granulated quartz and
feldspar (Buchhorn, 1968).

The foliation has a consistent orientation on the west abutment and
in the river bed, where it strikes at approximately 165 0 * and dips at about
80 0 to the west. On the upper part of the east abutment the foliation has
been affected by shearing and faulting, and tends to be less distinct and
more variable in attitude. Representative foliation directions are plotted
on Plates 2 & 3.

Jointing

Two major steeply dipping joint sets are found on the west abutment,
in the river bed and on the lower part of the east abutment (Buchhorn's joint
sets 1 and 2). The orientation within each joint set ranges considerably but
they average about 070/90** (set 1) and 165/90 (set 2) (see Fig. 2); set 2
joints are approximately parallel to the foliation. Both of these sets of joints
are persistant throughout the damsite area.

Other joints showing a range of orientations can be seen in the
river bed and on the steep parts of the abutments. Generally joints at a part-
icular orientation are numerous and prominent locally, but do not persist
throughout the damsite area. Joints of all sets mentioned above are generally
widely spaced.

Joints in the sheared adamellite on the upper part of the east abut-
ment are moderately to closely spaced. In the costeans on the upper part of
the east abutment one major steeply dipping set is present (attitude 090/90),
but other joints at a variety of orientations are also present (see Fig. 3).
Joints are closely spaced in the pink adamellite and aplite close to the major
fault. Cemented joints filled with quartz or feldspar are common.

Near the surface throughout the damsite area joints are commonly
filled with highly or completely weathered rock and are impermeable. In the
slightly to moderately weathered rock, water pressure testing indicates that
joints tend to be slightly open (see Plate 4). At greater depth in fresh rock
they are expected to be tight. Tight joints were encountered below river
level in drill hole DG3.

All bearings in this report are true (grid) bearings. They differ from
those given in Buchhorn, 1968, which are magnetic bearings.

** That is, strike 070 °., dip vertical.
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Faulting 

One major fault has been exposed in the costeans on the east 
abutment (Plates 2, 3 & 4), and has been recognized in drill hole DG 1-
The fault strikes slightly west of north and dips at about 70° to the east. 
The fault zone is about 4.5 m wide as revealed in the costeans, and contains 
highly to completely weathered crushed rock. In drill hole DG 1 the fault 
is indicated by poor core recovery between 90 and 145 feet (see log, 
Appendix 2) and appears to be wider than indicated in the costeans; this may 
be due to a zone of highly weathered rock adjacent to the fault at depth. 

Minor faults with clay seams and slickensiding were detected in 
the costeans on the east abutment (Plates 5 & 6) and in the drill holes. 
They are very prominent in coste an F at river level, near the proposed site 
of the inlet portal for the diversion tunnel (Plate 6). Other possible faults 
of unknown orientation have been intersected in drill holes DG 2 from 
68'4" to 68'11", and DD 6 from 61'4" to 62'5". A few small clean-cut faults 
and some containing narrow zones of crushed and cemented rock (mylonite) 
are exposed in the outcrops along the river. 

Dykes and Veins 

Aplite dykes and veins occur in the large outcrops close to the 
river and in the shear zone on the east abutment (Plates 3, 5, & 6). Along 
the river they are up to 2 m wide, commonly strike parallel or sub-parallel 
to the foliation (i.e. north-northwest) and are generally near-vertical. The 
orientation of the aplite dykes in drill hole DD5A on the east abutment is 
not known, but they are probably parallel to the fault zone. Those aplite 
dykes and veins along the river which are parallel to the foliation are straight 
and as much as 45 m long; those not parallel to the foliation are less 
numerous, smaller, and generally sinuous. Pegmatite dykes are rare, less 
than 15 cm wide, and are curved or branching. Quartz veins are not common 
except at one locality at the downstream end of the gorge and in costean F 
(Plate 6). Veins of mylonite along small faults are present in a few places in 
the outcrops along the river. 

WEATHERING 

The weathering pattern at the damsite is related mainly to the 
presence or absence of strong shearing. Thus for the purposes of this 
discussion the damsite area is divided into a western zone which includes 
the unsheared grey adamellite found on the west abutment, in the river bed 
and on the lower part of the east abutment, and an eastern zone which 
includes the sheared pink and grey adamellite on the upper part of the east 
abutment. The zones are shown on Plate 2. 
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Western Zone

In the western zone large boulders and tors of fresh or slightly^I
weathered grey adamellite are surrounded, and in places underlain, by
moderately or highly weathered rock. Deep weathering along joints is
encountered in the drill holes. In places this weathering is no more than a^I
narrow zone of iron staining, but in two drill holes, DD6 and DG2, a small
fault or a major joint is surrounded by a zone of weathered rock. In drill
hole DD6 a probable small fault from 61 14" to 62'5" affects the nature of^I
weathering within a zone from 59'0" to 65'6"; similarly a faunt in drill hole
DG2 from 68'4" to 68'11" affects a zone from 55'6" to 81'6" in the hole. It

Ishould be noted, however, that the true width of a weathered zone in a drill
hole depends on the angle at which it is intersected; in both the above cases
the orientation of the fault and weathered zone is unknown. I

Despite the zones of deep weathering observed in some drill holes
the general depth of highly to completely weathered rock in the western zone^I
is not great. Table 1 shows the depth of weathering in the drill holes on the
west abutment and in the river bed. The holes are listed in order of increas-
ing RL of the drill hole collar to show a general tendency towards increased^I
depth* of weathering with height above river level. This feature is also
apparent on the cross-section (Plate 4) which is derived from both the drilling

Iand seismic results. Additional information on depths of weathering near the
surface in the western zone was obtained from costeans G, H, J, K, and L.

TABLE 1^ I

Depths of weathering in drill holes on west abutment and in river bed. I

DRILL HOLE^COLLAR RL^DEPTH TO BASE^DEPTH TO FRES'
(feet)^OF HIGHLY TO^ROCK (feet)

COMPLETELY
WEATHERED ROCK

^(feet)^ I

I

I
I

I

* For inclined drill holes the depth shown is the vertical depth from the surface,

^

not the slope depth. Depths are to the nearest foot.^ I

DG3 1945 0 0

DD7 2008 5 14

DD8 2062 9 >38

DD9 2092 10 >36

DD4 2098 0 32

DD6 2127 15 37

DG2 2141 5 76
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Eastern Zone 

In the eastern zone of weathering, in the sheared zone on the upper
part of the east abutment, weathering is deeper than on the west abutment;
outcrops are sparse and small. The seismic results indicate that the depth
of highly and completely weathered rock ranges from 3 to 6 m. The drill
core and costeans, however, indicate that weathering is irregular, particularly
in the grey adamellite immediately west of the fault zone. Zones of highly
weathered rock are found in drill holes DG1 and DD5A at depths of more
than 30 m. Weathering in the pink adamellite as seen in drill hole DD5 is
more uniform than in the grey adamellite and is mostly moderate. Variable
weathering was also encountered in drill hole DD10, which was drilled at a
low angle (30 0 ) in an attempt to gain undisturbed samples of highly weathered
rock for strength testing. However, the quality of the samples was unsatis-
factory. The hole was not logged.

The seismic results in the eastern zone of weathering (Dolan, 1972)
show that the highest velocity refractor is at a depth of about 18 to 24 m.
However, there is no close correlation of this refractor with the drilling
results, since highly weathered rock may occur down to 35 m (vertical depth)
as in drill hole DG1. Further drilling is needed in this area to test the
seismic results and to determine more exactly the effect of the fault on the
weathering profile.

ENGINEERING GEOLOGY

DAMSITE FOUNDATION PREPARATION 

Preliminary designs by CDW (October 1970) envisage an earth and
rockfill dam about 67 m high with a curved axis as shown on Plate 2. The
following notes outline the foundation preparation and treatment that will
be required before placement of the dam.

Removal of Overburden and Weathered Rock 

Before laying the earth-core and filter zone, all soil and highly to
completely weathered rock should be removed, and the surface of the sound rock
cleaned of loose material with a high-pressure water jet. On the lower part of
the west abutment and along the river overburden, not more than about 50 cm
thick covers fresh rock. In much of this area large rock outcrops are present
and only the removal of loose boulders will be required. On the upper part of
the west abutment the seismic results indicate that soil and highly to completely
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weathered rock is about 1.2 m thick; it contains loose boulders and tors,
some of which are partly buried, and these will need to be removed. On the
lower part of the east abutment west of the shear zone the outcrop mapping
and seismic results indicate that there is from 0 to 3.5 m of soil and highly
to completely weathered rock with loose tors and boulders that will need to
be removed. On the upper part of the east abutment, in the shear zone, the
drilling and seismic results indicate that soil and highly to completely
weathered rock averages about 4 m thick; however, the irregular distribution
of weathering in the drill holes and costeans indicates that the thickness of
unsuitable foundation material in this area varies widely. Additional drilling
or augering and possibly seismic traverses are recommended on the upper
part of the east abutment to determine more accurately the amount of soil
and highly to completely weathered rocks that will need to be removed.

Preparatory work on the rockfill zone will require the removal of
all soil, large boulders, and completely weathered rock, so that the rockfill
will rest on a foundation of moderately weathered rock. Highly weathered rock
in narrow zones need not be removed, but large areas of such rock should
not remain. The depth of material to be removed will in places be a little
less than for the earth-core and filter zones, particularly on the upper parts of
each abutment. Care will be required in all zones to ensure that large outcrops
remaining on the prepared surface consist of firmly emplaced in situ rock;
all other material must be removed, and this may include rocks of large
dimensions.

Shaping and Dental Treatment 

The treatment of the foundations for the earth-core and filter zones
requires that the final surface should be shaped in such a way that no voids
will remain between earth core material and the foundations; it should also
be shaped so that a firm bond can be attained between the earth core and the
foundations. On the lower parts of the abutments, large outcrops with smooth,
steep joint faces will require shaping to provide a rough surface for better
adhesion and to ensure that slopes do not exceed 2:1; some of the more
massive outcrops in and close to the river may require similar treatment.
Much of this treatment will require the removal of rock by blasting; however,
infilling of re-entrant voids with concrete will probably be needed in places.
Dental treatment, involving the filling of all open joints, will be necessary.

On the upper part of the east abutment, zones of highly weathered
rock, including the main fault zone, will require excavation and backfilling
with concrete. The depth of excavation will depend on the condition of the rock
encountered in the zones, the condition of the surrounding rock and the width
of the zones.
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Grouting 

Blanket and curtain grouting will be required. Curtain grouting 
will be required along the axis of the dam to beyond the spillway and saddle 
dam and for some distance beyond the dam on the east abutment. Blanket 
grouting will be required within the entire area of the core zone foundations. 

The exact lateral extent and depth of the grout curtain cannot be 
predicted at this stage without further drilling. Water pressure testing of 
drill holes (Plate 4) indicates that the lower limit of open-jointed rock is 
probably at about river level (RL 1950 feet) under the east abutment, and 
somewhat higher under the west abutment where drill hole DG2 apparently 
reached the zone of tightly jointed rock. The negligible water losses in 
drill hole DG3 indicate that there is no zone of open jointing under the 
river bed. 

Water pressure testing of the drill holes indicates that grout 
consumption generally will be low. The greatest permeabilities were 14 and 
10 lugeons in sections of drill holes DD5A and DGl respectively. Both of 
these results were obtained from test sections close to the major fault and 
indicate that a shatter zone of open jOints occurs in the shear zone adjacent 
to the fault. The fault itself is at least partly filled with clay and would be 
less permeable than the adjacent rock. An approximate indication of grout 
takes is possible from a comparison of permeabilities and grout takes at 
Bendora Dam (Hill 1964). For the blanket grouting average takes of less than 
10 cubic feet of cement per 100 square feet of rock surface can probably be 
expected and for the curtain grouting average takes of less than 0.5 cubic 
feet of cement per lineal foot of grout hole. However in making comparisons 
allowance must be made for the different rock type at Bendora Dam. Grout 
takes for the blanket grouting will probably be less than for the curtain 
grouting because joints near the surface are filled with clay or weathered 
material. 

There is no possibility of serious leakage from the reservoir other 
than at the damsite. The shortest leakage path is on the east side of the 
reservoir area through a saddle near the proposed borrow area for earth fill. 
It is about 1.5 km long and no structures which would provide a leakage path 
were detected. 

SPILLWAY 

A possible location for the spillway crest is in the centre of the 
saddle on the west abutment (Plates 2, 3 & 4). Alternatively, the spillway 
crest could be placed in the knoll east of the saddle or at some location 
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between the saddle and the knoll. As the proposed top water level of 2150
feet is more than 10 feet higher than the crest of the saddle, a small
saddle dam will be required if the spillway crest is placed on the knoll. An
earth and rock dam would probably be the most suitable.

• Two drill holes, DG2 and DD6, and several seismic traverses (Dolan,
1972) and costeans were designed to test possible spillway alighments. Drill
hole DG2 intersected slightly to moderately weathered rock at 1.8 m. DD6
intersected slightly weathered rock at 4.5 m overlain by moderately to highly
weathered rock; the greater depth to sound rock in DD6 is probably related
to weathering along a small shear zone, since outcrops of slightly weathered
rock occur close to this hole.

The seismic results indicate moderately weathered rock at depths
between 1.2 and 2.7 m; depths are greatest in the depression north of the
saddle and least on the ridge to the east of the depression. Costeans G, H
and J (Plates 3 and 7) revealed moderately to highly weathered bedrock
from 60 cm to 2.5 m below the surface. Costean K (Plates 2 82 7) at the lower
end of the proposed spillway revealed soil and scree up to 3.5 m thick and
Costean L (Plates 2 & 7) did not reach rock at 1.8 m. Costeans G, H, and J
revealed no sign of a deeply weathered fault zone extending northeast from
DG2.

In most places the spillway will be satisfactorily founded on slightly
to moderately weathered rock; deeper excavation of pockets of highly and
completely weathered rock and backfilling with cement may be necessary in
places to provide a firm foundation. Generally foundation excavations would
have to be deeper in the depression north of the saddle than on the ridge
east of the depression. However, large tors of fresh and slightly weathered
rock would have to be removed on the ridge. The exact alignment, length, and
design of the spillway structure requires further investigations; however,
the proposed top water level indicates that a smaller crest structure could
be built on the knoll than in the saddle. The final alignment will depend to
some extent on geological conditions, but will also have to be a compromise
with engineering requirements, such as gradient and direction of water
discharge.

The discharge area of the spillway may have to be treated in some
way to avoid excessive scour of the soil and scree at the base of the steep
slope north of drill hole DD6. Seismic traverses ee' and pp' indicate up to
6.5 m of soil and scree; much of the soil and scree is visible in costeans
K and L.
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II DIVERSION TUNNEL 

The route originally proposed for the diversion tunnel in the east
abutment followed seismic traverses RR' and QQ' (Plate 2). Most of this
route would be in sheared rock, and a tunnel in such rock would probably
need considerable support. The structural interpretation shown on Plate 2
and also in cross section on Plate 4 indicates that pink adamellite, similar

I to that found at a higher level in DD5, would be encountered along much
of the route. The inlet portal of this route would be in sheared rock.

Another route, proposed in 1970, lies in the grey adamellite on the
lower part of the east bank west of the shear zone. The grey adamellite is
stronger than the pink adamellite giving better tunnelling conditions, but for
this route the inlet portal would lie in the rockfill zone of the dam, and would
therefore require an inlet structure about 30 m long as a shield around which
to place the rockfill (see Plate 2). Another disadvantage of this route is that
the tunnel direction would almost parallel the foliation and a major joint
system, both of which strike at 165 ° ; this parallelism could result in some
overbreak. However, this tunnel route would be about 270 m long compared
with 400 m for the original location. Another advantage is that the inlet
portal would be in sound rock instead of the soft, decomposed, and strongly
sheared rock exposed in Costean F.

Groundwater inflow into a tunnel in the grey adamellite is not
expected to be large. Measurements of groundwater levels in drill hole
DD5A indicate that in no place would the water table be more than 6 m above
tunnel level. Therefore any water inflow could be expected to diminish fairly
rapidly as the water table is lowered around the tunnel. Water losses in
DD5A and groundwater levels indicate that the maximum initial water inflow
per 30 m of tunnel in the grey adamellite is likely to be less than 25 1 per
minute.

CONSTRUCTION MATERIALS

Rockf ill 

A rockfill quarry site has been selected immediately upstream of
the clamsite on the west bank (Plate 2). The proposed site was investigated
by drill holes DD7, DD8 and DIN and 6 seismic traverses. The drill holes
encountered fresh or slightly weathered grey adamellite at depths between
4.2 and 11.5 m; overlying the fresh or slightly weathered rock is a zone of
slightly to moderately weathered rock which in turn is overlain by up to
3 m of soil and highly to completely weathered rock. The seismic results
(Dolan, 1972) indicate fresh to slightly weathered rock at depths between 4.5
and 12 m, and up to 1.5 m and soil and completely weathered rock. The average
depth to fresh or slightly weathered rock from the seismic results is about 8 m.
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Both drill holes and the seismic results indicate that there is a
general increase in depth to fresh rock with height above river level.
Although the depth to fresh or slightly weathered rock is greater than
desirable, much of the moderately weathered rock would probably be
suitable for rockfill, provided it is mixed with the fysh rock. It is
estimated that this site could provide the 900 000 m of rockfill required.

Earth-Core Material 

Thirteen areas were tested for earth-core material by augering and
percussion drilling (Plate 1). The results are contained in a report by the
Department of Works Central Testing and Research Laboratories (Report
No. 73) and the following notes are based on the conclusions in the report.
The most promising source is Area 1, about 1.2 km east of the damsite. The
material consists partly of alluvium and3partly of decomposed adamellite.
It is estimated that there are 400 000 m of materSal, which is considerably
more than the required amount of about 230 000 m . A major disadvantage
of this area is that it is outside the reservoir area and would not be submerged
when the dam fills.

Area 4, near the west abutment of the proposed dam also contains
suitable material; however, the amount of material in this area is less than
the total volume required. Other areas, which are all within the reservoir
area, and which possibly contain suitable material, are Areas 7, 8, 10 and 11.
The thickness of material in these areas, however, is not great and a large
surface area would have to be worked to provide sufficient material. Also
some of the material in these areas contains unweathered biotite mica which
may hinder compaction. The remaining areas are either too small or do not
contain suitable material.

Filter-Zone Material 

Crushed rock from the rockfill quarry is likely to provide the most
satisfactory source of filter zone material. However, possible deposits of
river gravel along the Gudgenby River near the damsite could be investigated
as an alternative.

Concrete Aggregate 

Coarse aggregate could be obtained by crushing rock from the
rockf ill quarry. Pyrite and chlorite are known to be present in small amounts
and tests would be necessary to determine reactivity with cement. Sand for
fine aggregate could be obtained from sources presently being worked along
the Murrumbidgee River or from the numerous small deposits on the Gudgenby
and Naas Rivers. Resources along the Gudgenby River have not been proved.
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SEISMICITY 

Seismic activity in the Canberra region is fairly common but of low
magnitude, generally not exceeding 3 on the Richter Scale (Cleary, 1967);
greater magnitudes have, however, been recorded near Gunning. Two tremors
between 1958 and 1961 with epicentres close to the Murrumbidgee Fault are
shown by Cleary; these tremors recorded magnitudes of 2 1/4 and 2 3/4. The
Murrumbidgee Fault lies 1.6 km east of the clamsite at its closest point.

C • NCLUSIONS

1. Most of the site is geologically suitable for the construction of an
earth and rockfill dam; some constructional problems may be
encountered from a major fault and shear zone on the east bank.

2. Foundation preparation and treatment will require the removal of
overburden and highly to completely weathered rock. Depths of this
material generally range from 0 to 1 m on the west abutment and
from 0 to more than 4 m on the east abutment. All overburden and
highly to completely weathered rock will need to be removed for
the earth-core and filter zone, but for the rockfill core some highly
weathered rock in narrow zones need not be removed. Some shaping
and dental treatment in the core zone area, particularly near river
level, will be needed. Both blanket and curtain grouting will be
required; grout takes should not be large.

3. The proposed location of the spillway on the west abutment is
geologically feasible, but further investigation will be needed
to determine its exact alignment. The discharge area may have
to be treated to avoid excessive scour. A small dam in the saddle
will be required.

4. The more favourable route geologically for the diversion tunnel is
in the grey adamellite on the east abutment west of the fault zone
rather than along the original route in the shear zone following
seismic traverses RR' and QQ'.

5.^Sources of earth core material and rockfill have been proved close
to the clamsite. Some small deposits of sand for fine aggregate have
been noted along the Gudgenby River but the quantity required will
have to be proved. A suitable source of filter-zone material has yet
to be determined.
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FURTHER INVESTIGATIONS

Further investigations at the design stage of the dam will be
required, and should include the following.

1. Additional drill holes should be put down along the dam axis to
confirm that the proposed alignment is the most suitable. These
holes should be located to give more information on foundation
conditions, particularly on the east abutment, and so that the
required depth of the grout curtain can be determined by water
pressure tests. Further investigations on the amount of material
to be removed on the upper part of the east abutment are also
required.

2. The most favourable alignment for the spillway should be selected,
based on present information, and further investigations designed
to confirm its suitability or otherwise.

3. A decision on the alignment of the diversion tunnel should be
followed by drilling at the portal sites and possibly at other points
to determine the suitability of the alignment and to give., more
information on expected excavating conditions and support require-
ments.

4. As both rockfill and earthfill requirements have been proved no
further investigations for these materials are required.

5.^Systematic mapping and testing of sand and possible gravel deposits
for filter-zone material and fine aggregate should be carried out
along the Gudgenby and Naas Rivers within the storage area of the
dam.
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APPENDIX 1 

DEFINITION OF SEMI-QUANTATIVE DESCRIPTIVE TERMS 

Bedding

Laminated
Thinly bedded
Thickly bedded

Grain Size 
Coarse-grained
Medium- grained
Fine- grained

Hardness of Rock
Hard to very hard

Moderately hard

Soft

Joint Spacing
Closely spaced
Moderately spaced

Widely spaced

Percussive Strength of Rock 
Strong to very
strong

Moderately strong
Weak

Weathering of Rock 
Fresh
Fresh Stained

Slightly weathered

- Less than 10 mm thick
- 10 mm to 100 mm thick
- More than 100 mm thick

- 1 mm to 4 mm in diameter
- 1/4 mm to 1 mm in diameter
- Less than 1/4 mm in diameter

- Impossible to scratch with a
knife blade

- Shallow scratches with a knife
blade

- Deep scratches with a knife blade

- Joints spaced less than 15 cm apart
- Joints spaced between 15 cm and

90 cm apart
- Joints spaced more than 90 cm apart

- Cannot be broken by repeated
blows with a hammer

- Rock broken by 3 or 4 blows
- Rock broken by 1 blow

- No discolouration or loss in strength
- Limonitic staining along fractures;

rock otherwise fresh and shows no
loss of strength

- Rock is slightly discoloured, but not
noticeably lower in strength than the
fresh rock
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Moderately
weathered^Rock is discoloured and noticeably

weakened; N-size drill core
generally cannot be broken by
hand across the rock fabric.

Highly weathered^Rock is discoloured and weakened;
N-size drill can generally be
broken by hand across the rock
fabric.

Completely
weathered^- Rock is decomposed to a soil, but

the original rock fabric is mostly
preserved.
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APPENDIX 2 

GEOLOGICAL LOGS OF DIAMOND-DRILL HOLES
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o.t 10°, pClI'"Clllet ~ 0 
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APPENDIX 3A 

METHOD OF WATER PRESSURE TESTING AND COMPUTATION

■
Water pressure testing, whereby water is introduced under pressure

into a section of drill hole and the water loss measured, was carried out in
all drill holes except DD7, DD8 and DD9. Testing was done in 20 foot sections
down from the highest level the packer would seal in each hole. Pressure in
the test sections was maintained by a mindrill pump capable of delivering
water at a maximum pressure of 150 pounds per square inch. All testing was
done using a mechanical packer.

In the computation sheets the field results are reduced to give water
losses in gallons per minute per foot of drill hole, and to give the effective
pressures in the test section. Rock permeabilities are also calculated. The
method is adapted from the Snowy Mountains Authority Engineering Geology
Manual.

The water loss (t), in gallons per minute per foot of drill hole, is
obtained from the formula:

kh
t -

where k = a conversion factor, theoretically derived, which allows
for leakage paths at the ends of test sections different
from those at the centre of test sections.

h = the leakage rate in gallons per minute

i = the length of the test section in feet

The effective pressure (s), in pounds per square inch, is obtained
from the formula:

s=d+p-q-r

where d = the gauge pressure

q = the loss of pressure in the supply line

r = the loss of pressure in the packer
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The calculation of the water column pressure (p) depends on whether
the slope depth in feet to the water table (1) is greater or less than the slope
depth to the test section (a)

If 1<a the formula used is

p = 0.44 sin 0 (1+m)

where G = the slope of the drill hole in degrees

m = the slope height of the pressure gauge from the::
collar of the drill hole

If 1>a the formula used is

p = 0.44 sin 0 n

where n = the length of the supply line.

The pressure losses in the supply line and packer depend on the
rate of water loss in the test section. To obtain these pressure losses
graphs derived from calibration tests carried out at Corin Dam site
(Best, 1969) were used.

The water losses at the respective effective pressures were used
to determine, from a graph, the joint permeabilities in lugeons.

To compute the approximate leakage of ground water into the diversion
tunnel the following procedure is adopted. The leakage per foot of drill hole
at the effective pressure in the test section is converted to the leakage that
would occur from the groundwater pressure at the roof of the tunnel. It is then
multiplied by a factor of 1.6 which, in a 10-foot diameter tunnel, gives the
leakage per foot of tunnel for a 100-foot long section of tunnel.

The factors for different diameter tunnels are given in Snowy
Manual but source of calculations not mentioned.
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WATER PRESSURE TESTS ANGLE FRO,. HORllONTAlI9Ij.D _____ DIRECT10N_2J~ _____ R_l.OF COLLAR.-2I1tL_~eet __ SIZE OF HelE _ N... _____________ 0.G-.2 

REDUCTION OF FIELD RESULTS LOCATION .£.l7.g_l..b~_S_If1)..2. _________ PACKER TYPE _..me.chCLf\i,"-CLt ___________ DRill LOG REF ________ --- _. -- BHEET2. OF'2. 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH !cOW-oRS'CN SLOPE SLOPE lit L!NGTH WAT~R FRICTION LOSSES EFFECTIVE WATER REMARKS 
DATE CF TEST FACTOR C!:PfH TO 3AUGE TO a S1Z! OF COLUM"i TEST 
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BUREAU OF MINERAL RESOURCES, GEOLOGY ANO GEOPHYSICS 

WATER PRESSURE TESTS 

REDUCTION OF FIELD RESULTS 
SECTION TESTED TIME OF 

DATE 'FROM TO TEST 

(ft.) (fl.) (min.) 

a b c: 

15/b./70 7'~ -.27~ 5 
S 
S 
S 
S 
S 

11/&''''0 "10'0 1;0'0 S 
S 
S 
G 
S· 
S 

G~~ 
...... 

(p.s-i.) 

d 

5 
~ 

'0 '0 
lit 
I~ 

to 

'0 
~ 
2.0 
:lD 
:Jo 

WATER METER READINGS 

START 
. (galls.) 

e 

0'0 
0·0 
0·0 
0·0 
0·0 
0'0 

FINISH 
(oalls.) 

1-\2. 
H2 

:u; 

PR~ECT _I.ENN.ENL -DAM.SJT_E ___ . _____ .. _. __ . ___ . FEATuRE ..west _B.Qn~_nur Proposed D~ ~isl HOLE NO. 

ANGLE FRON HORIZONTAL 181--"'iO _._ DIRECTION _3J.~ _ .. _ R.L.OF COLLAR . __ 2_o.Q B_ feet. __ SIZE OF HeLE --.. N. .- I o. D. 4-
LOCATION ..EUL-~25~n."01L _____ ._ __ PACKER TYPE _m.e~hot,iCQ.L _ ORILL LOG REF. __ - SHEET J OF ,_ 

WATER LEAKAGE LENGTH ~.:oN SLOPE SLOPEH't L~NGTH WAT::R FRICTION LOSSES EFFECTIvE WATER ~ REMARKS 

LOSS RATE CF TEST FACTOR DEPTH TO ~AUGE TO asiz~ OF COLUM'IO C TEST LOSS SEALING pqOPERTlES.""TER 5UPPL', 
SECTION (a 20' of STANDING C~LLAR SUPPLY PRC:SSIJRE SUPPLY PA KER PRESSURE 

(;.p.m.) (Ill NXhOll1 WATER I" (1t.1 LINE (p.s.i.) LlNE(psi) ·(ps.i.) (p.s.i.) (g.p.rn.perfl) TYPE II CAPACITY OF PU .... ETC. (OOIiS.) 

f - e' = 9 % = h b - 0= i k * t m n II + Q. r * d + P - q - r k x 'Yi 

-
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0·0 0·0 30 0-01, 
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0·7 ,.2.. 
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t------+---'--+-----;---+_----+------+---~---- ~ ----- - -- -- - ----- -- ---I'---t---~--- - ~---;..c"''-I' 1---.-- - ---- --;--------11----------------

-' .- .-t---- -----+---1\--- - ---- .... 
t-----_+---+_----1---~---~---~------_t_----_+-----+_----- -. -- -- ,------ f-- .. - --f------ - . -- .-. 

t-----_+----+_---~---;_--;_-----;_-----+-----+---------- --.. -1-'- .-- -. - -'-' - -- -------+-----+---- ---.- .-----
1------+-- -- -.--t-----,.-. ---- ----- .. - - -.----+-----~!---- - +----.--;--------------
'--~_:-'--___,_,__';__------L_,_~..L--_..L------...I-------....L-__:_:__:_...J. ---- . --- . - .-- .-. -' -- .- - - -- ,....:.- ~- - ---------:::cc-:.-.... -..,-l:--------'---------'-------------___,-* Values are read Irom approproate correctoon graphs. + I I t ~ a, p : 0·44. Sin e. (e • m). II t;;> o. p - 0·44. Sin e. n. FIL ( No _.1 S" 5.1 8 1_6/ q]_9 .. _ __ _ _ _ _ _ _ _ M (Pf. 107 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _~I;:~~e~T __ .PR~S'TJ;______ ____ __ _ ______ FEATURE"d JlooXnfrlr-Pl-0-p_o_$ecl OAth A~is HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (e, __ "'5~ __ OIR~CTlON _r..g_~ _ _ R.L.OF COLLAR_llS_CL fHt- _ SIZE OF HeLE _ ~ ____ --- 0·0.5 
REDUCTION OF FIELD RESULTS LOCATION ~l~l2Jl.2..~ aS1q.~ _______ PACKER TYPE --'ltec.ha.n.iCAl _______ DRILL LOG REF. ______ -- - --- - -- SHEET _l OF~ 
SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH CONVatS'ON SLOPE SLOPE HI LENGTH WAT~R FRICTION LOSSES EFFECTIVE WATER REMARKS 

DATE TEST PRESSURE LOSS RATE 
OF TEST FACTOR CEPrH TO ~AUGE TO 8SIZ~ Of COLUM"i TEST 

LOSS SEALING PROPERTlES.*ATER SuPPl'r FROM TO START FINISH SECTION (i 20' 0' STANDING CCLlAR SUPPLY PR~SSI)RE SUPPLY PACKER PRESSURE 
(11.) (ft.) (min.) (p.ILi.) (galls.) (galls.) (goIlS) (g.p.m.) (tr.1 NlC hole) WATER ('f. (ff.) lIttE (p.s.i.) UNE(psi.) (p.s.i.) (p.s.i.) (g.p.m. perft) TYPE 11 CAPACITy OF PU.,P, ETC. 

a b C d e I 1- e 'g o/c ' h b - c : i 
k • t m n p+ q" rot d+p-q-r k X ~i 

''2'2./&.1711 '0·0 :10·0 S S- 0·0 0·0 0·0 0·0 '20·0 1·0 b'1 0 '2D 1·0 0·0 0·0 7 0·0 
~ 5 0·0 0·0 0·0 _.0-0 -- - - - IN ~ .. .l 0·0 0·0 .T 0·0 Per-mf2o\)·, hti= 
~ 0-:-0 

- ----
O·D 10 . 0·0 0-0 0-0 0·0 I--t1 _ 0·0 - zen> ---------- ._-1--'---

C; 10 0·0 /'J-o 0·0 0-0 0·0 0·0 --12 ____ 0·0 f- -
S I~ 0·0 0-0 0·0 0·0 0·0 0·0 ., (')·0 ---
S IS 0-0 0-0 0-0 0·0 0·0 O·C> 11 0·0 ---

12"I"f-iO- 30·/ 5"0-1 ~ 20 0'0 0·0 o-D 0-0 "2.0-0 1·0 1,1 0 /"0 "2·0 1).0 o·n '1"2. n·o " S '2.0 O· t) 0-0 0'0 0·0 1",_.1 D-O 0-0 2~_ 0'0 
~ '2.'1; ·o.l) 0·3. 0-:1J1 O·OR (}on l).n 2.7 0·0 
~ '2.~ Q·:tt -"'7S 0-"37 0.07 0-0 0.0 '2.7 0·0 Pe .. m~n},·,li1"" 
S :f0 0'0 O·b~ a-I.:! 0·\ ':J O-n 0.0 __ ll 0-01 ~ 1 lugton 
5 3'0 b- b':J 1-2.~ 0·1J2 o·,? 0-0 ~n 1l_. 0·0\ 
5 2.5 .0-0 (J..1..~ 0-2.~ o·oc; C').n 0.0 1.7 0-0 
5 '2S 6-=is o-s O-'2S o-os 0-0 0·0 1.7 0-0 
S 1.0 0-0 0-0 0-0 0-0 O-l) 0·0 

- ~~ 0-0 
5 '10 a-a 0-0 0-0 0·0 n.o 0.'" 0-0 

2'K7i:ho 4.CI·~ lte ... 3 S 20 0·0_ 0·25 0-25 0·05 20-~ '·0 71 0 bO 2·0 0-0 0-0 2'2 0-0 
5 20 0·25 D-5 0'25 0·05 N .. ocl 0-0 0-0 1.'2. 0-0 
S 3§ 0·0 2·0 2·0 0·. 0-0 0-0 3~ 0-01 
5 35 2·0 It·O '1·0 0·1t- 0-0 0-0 37 0-0'2. Pel"mpah;ritv 

---- 5 --~-- 0·0 t- 2''31 2·38 O·~g 0-0 0-0 S1 0-02 ) I U I)@.QIJ"" __ ---"--
0·47 

- I--

Oio-- ___ iL_ -J S 50 2·39 /t·75 2·37 --- ------- J-=-CL j):0l, -------
1--- ~ 3§ 0-0 0·'25 0-25 0·05 0-0 0-0 __ 1--~::7 0-0 

5 35 _0·25 0·5 0-2S 0·05- - ------- 0-0 f-_(2:CL ___ '37 __ 0-0 
. ------ . --.-- . - ~.- - 1-------- - --.-.-------- .. 

S 20 0·0 ~:JL _ Q-!L .Q,-O~ __ 
-- - - -- --- -------- --_.- _~-O 0-0 22 __ 9-_0 -------

5 20 0·'3. 0·25 0"2 0·02 0-0 a-a 21 0-0 

- . -

----- ----

---\--- -- I--
----1---1------'--r--
._-- "--- --- \-. --f-- -- 1---

- -

-- --- r---- --
---- '----- -- -- -----1--- ------

._--- -- - --- -- -- ----- -- - -- - -- --- -- ----- -
- -------,:- ----- ----* Values Ore read from appropriate Correction graphs. + If t "" a, p , 0·44. Sin e. (e • m); If L:> a. P' 0·44. Sin e. n. M(P') :07 



BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT _l:EJ~ N EN-T ORM_SJTE FEATURE ~ B!lllkJ1f!CU'~t"Op~s_e_ci _ O4M R){iS HOLE NO 

- .--. --- ------
WATER PRESSURE TESTS ANGLE FROM HORIZCNTAL (6l_1t..S-~_ DIRECTION _I O~ __ RL OFCOLLAR-2IS0J..aeL_ SIZE OF HCLE_....hI ___ - DO.5 

REDUCTION OF FIELD RESULTS cOCAnON ..EL~.2.8~S31f2._ - . -- PACKER TYPE ~chQllic.caJ ___ . • ___ DRILL LOG REF. __ . - -- - - SHEET 2 OF;t 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH ,,=~ON SLOPf SLOPE H"[ LENGTH WAT~R FRICTION LOSSES EFFECTIVE WATER REMARKS 
DATE fR£SSURE 

CF TEST CF.prH TO :;AUGE TO 8SlZE OF COLUM'" TEST 
FROM TO TEST START FINISH LO!:S RATE 

(.20' of PRESSURE SUPPLY PACKER PRESSURE LOSS SE ALING PROPE RTIES, WATER SUPPLY. 
SECTION STANDING ceLLAR SUPPLY 

(It.) (ft.) (min.) (p.s.i.) (golls.) (galls.) (galls.) (g.p.m.) "I.) NX hole) WATEq(ft 'If.) LINE (p.S.i.) LlNE{ps.i.) (ps.i.) {p.s.i.l (g.p.m. per I I) TYPE a CAPACITY OF PUMP, ETC. 

a b C d e I 1- e = 9 life = h b - 0= i k ~ t m n p' q" r· d+p-q-r k X ')'i 

2sh/7o 70'2 QO·2. '5 15 0·0 2·2S 2·25 0· ... 5 20·0 J·O 7? 0 ilO 2'0 0·0 0·0 27 0·02 --
S 1S 2·25 ",,5 

- '2-'2$ _~· ... S .- ----r- N rocl 0·0 0·0 17 0-02 
.. ~ 35 '1-88 2:;"- . --". - . -

0-03 0-0 0·58 0·0 0·0 37 -----------
S 3S 2,-81 S-'2.5 2'37 0·r,.7 -- 0·0 0·0 ~7 0·02 Pet-~eAh.i1:d)---
5 35 S-"2.1i "7-&3 2·3. 0· ... 8 0·0 0·0 ~7 0-02 2 11l8101'l1 . _____ 
5 5S 0·0 .... ·0 It·o 0'8 0·0 0·0 S7 o-o~ --.--
5 55 "'0 '·0 4.·0 0·8 0·0 0·0 5_' O·O~_ -~ 
5 3S 0'0 2·2.5 2·25 O·ItS 0·0 0·0 37 0·02 ; 

5 35 2-25 .·S 2·25 0·1t5 0-0 0·0 37 0-02. . ; 
- -- -------J -----

5 , 
"1S 0-0 I'S 1·5 O-:J 0'0 0'0 27 0·02 

5 1'5 
- '1--- ------

'2S I- S' 3'0 0'3 0'0 0-0 1.7 0'02 -----
~ 

-
2,,//,/70 tt8·, 10'-' Ii 30 0-0 .0'0 0'0 0'0 20·0 1·0 25? 0 'fa 7·S 0·0 0'0 3.7-~ . 0:0 ---

5 30 0-0 0'0 0-0 0'0 IN .. ael 0-0 0·0 :17·5 0-0 
S 1.0 0'0 1.·25 2·25 0·".5 0·0 - 0-0 ~7'S 0'02 
S Ito 2·15 "'-5 2·25 o·ItS 0'0 ().O ,,7·5 0-0'2 ~et'tneg.~il i~ 
S 80 0-0 . 2~75 2·75 O·sS 0-0 0'0 ,,·S 0-03 < I Il18fQll 
S '0 2'15 5'S 2·75 0·1i5 0·0 0-0 17'S 0-0:5 
5 1.0 0'0 1-13 1-13 0·23 0·0 0-0 &7'5 0-01 -1---- ----
S 60 1-\3 2'25 ,- 12 0·22 0·0 ().O ",. Ii 0-0, 1-----.--------
S 30 0·0 0-0 0-0 0·0 0'0 0·0 ::r7-S 0-0_ r-- -
S 0·0 

----
0;0 31·5 30 0-0 0-0 0·0 0-0 0-0 

f-- -- .. -.~-

--- --1---::..--- ._--- :=25 __ -------_._- -----
2ft/i/70 '0'1· 0 130·" 5 25 0·0 I-SI I'~I 0·3" 11-;;'-- 1·0 0_1.. -C? 110 7-S 0·0 0·0 I-_O·~t2 ___ ---.-- .. -----~-. ----

S 2S 3'_~ til !"Ocl 
-- --- ---- --

1'8J . __ t:t1.._ r_O.3b --1---- 0·0 0-0 2S 0'02. __ 1---------_.----
- - S so 0-0 S·S U H, 0·0 0·0 sCi 0·05 

S So -S-S . 11-0 S·s ,·1 0'0 0-0 '~I) 0·0..5: Pt ~.uhiJit I- e~_ I~. __ 
S 7S 0-0 11·5 11-5 2·3 0·0 0·0 15 0'11 3 __ ._ 
S 75 II-S 23-0 n-s 2·]' 0-0 0-0 7S 0_'11 - ----------
S so 0·0 s-s 5'S 1" ___ ----- 1--- 0-0 0·0 iO 0'05_ 
S SO 5'S 11'0 5'S '.1.. __ 1-- 0-0 0-0 .~--I-()'OS __ r-- .- -----.-- .. '--
5 25 '-75 

_. 
0·0 '·75 O·:rs._ 0·0 0'0 '25 0'01 1-- ---.... -... 

5 25 l'lS _l'S 1'75 
. --" - -.---~--

--_._- 9_~..5 __ - -- -_._-- -- -----.~ "-- ---- 0'0_ 0-0 __ ---~~ O·o~_ - --- ------_._--_._-.-
----- . --- -- - ---- - ------- --- - .. _---- ._-- 1------ c-c-----. -" ---------

- ----1----. ._---_._- ---- ---- --- - --------
-_. __ .-1---,- -- ----- 1---- - --- - -----r----- -.--" - -.- ---_.- ---

.- -------- - --- - - .-~----- f-. -- ----- ---~--- ----- t---.- -- c---- -- -- - . - .- ._. 

. __ .. - -- 1-----. ---- .--1------ -- "--- - - -- . --- 1------ - ---- --.- .- -. _. - ---- -- ---
-

- . - - - -- --+- - - - .. _--- ---- --------_. -------- .. - - --- - - ---- - - _. - +- - . -- -* Values ore read from appropriate corre.r:tlon graohs +11 t :!;:a,n-0·44.s.ne. (e'm), ,f ~/c ~-O·44.s,ne.n. 
FILE No 15~/RIj,ICff!O M(Pf) 107 



BUREAU OF MINERAL RESOURCES,GEOLOGY AND GEOPHYSICS 

WATER PRESSURE TESTS 
REDUCTION OF FIELD RESULTS 

PROJECT __ T-ENNENL ___ llBtLSJJ'E.. ____ .__ _ ___ __ _ ___ __ FEATURE.Ecas:t B.onk_nou"_Pt-oposeol [)am 
ANGLE FROM HORIZONTAL (61_lt.5

e_._ DIRECTION _'O-,,.~ R L OF COLLAR.-2IS"o. __ ~ut ___ S'ZE OF HCLE __ N_ 
LOCATION ~1.82--SJlJ.'3"1. ____ . __ . __ PACKER TYPE __ Olechanical DR'LL LOG REF. _. 

R",is I HOLE NO. I 
--ID.D.S I 
-- I SHEET 3 OF 3. : 

LEAKAGE LENGTH ~!CN SLOPE SLOPE Ht L~NGTH WAT~R FRICTION LOSSES EFFECTivE WATER I REMARKS 1 
CF TEST FACTOR DEPTH TO ;;AUGE TO aSIZE OF COLUM'< TEST LOSS 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER 
DATE FROM TO TEST PRESSURE 

(fl. ) (ft.) (min.) (p.s.i.l 

a b C d 

30/,;170 129·S 'I,.a·5 5 21i 
S . 2S 
5 SO 
Ii SO 
S '1S 
5 7S 
S- So 
5 '25 

1/7/70 lfl.b·3 Ibh'"3 ~ 5"0 , So 
.~. 

7S 
S 1S 
S 100 '- I--
5 100 _. 
~ 125 
5 115 
~ 100 
S 15 
S S'o 

._-1--

f-

._-

START 
(galls.) 

0'0 
22·25 
0·0 
~"-2S 
0-0 

31-75 
0'0 

'JI-:n 
0-0 
0·0 
0·0 

.-

FINISH 
(gol!s.) 

'l~-2S 

"' ... ·S 
2"'25 
52·S 
3"75 
L"l·25 
3'-38 
~L-"'s 
31'7S 
'2"-2.5 
22-'25 

LOSS 
(galls.) 

22·2S' 
2:2·25 
1b'26 
21.·25 
3'-75 
:i,-s 
38·11 
";18-31 
31-75 
21.·25 
21·25 

1-----+---__11__- --~--4_--'_f---_+---._+----

RATE SECTION 1.20'of STANDING Cr.LLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE SEALING PROPERTlEs,WATER SUPPLY 

(g.p.m.l ift.) NXhole) WArERlftJ Ift-' LINE (p.S.i.l LlNE(ps-i.) (p.sj.l (p.s.i.l (g.p.m.perfll TYPE II CAPACITY OF PUMP ETC 

--
1071 

.--- -
0·'2'1 

---------
"..".~ '20·0 "0 0 ,so 33',0 O'S' o-S 82 -----
",·",s N t-ocl o:S O·S Il. 0-11 --
5·15 O·~ O-S 107 0·11, -

S-25 o·s 0·5 107 0·'1~ P~t-mf!Gb; lit ... 
"'3S' 1·0 1'0 -i"3'J _ !-~·32._._ S' I. ."'!' 

- --- 1------
1»'3 1·0 _':..Q.._ 131 1?.:.~~ _ 

0.1 

--1----- _. __ ._-" -_._-- --- f..-- -. - . - --_ .. --- ---
7·bi I· !i 1-0 15.5-5 0''38 
'7-~7 1·5 1'0 ISS'S 0':11 
~'35 1'0 ,·0 1:11 0·32 
~'2S 0-5 O-s 'Q~ O'2~ 
4o· ... S o·s 0-5 SlL __ 0·22 i----='--

-- -_. 

-- 1----- --- ----.------.----
-- ------ ._._.-

-~- -- + --.- - -_ .. _- -_._. -_._- -' -- _. -- --- ' ... - _._---_._-_ ... _-

.. __ . +----. --_.- --- .- -_ .. ----
. -- .- -. --- - 1--._--.- - ---- -- - .-. 

----. -- --.-- -- - ----1-.. -. -- --' _._._----_._---
1------_I_----~1__----~--_4~--_+_------+_--~--+_-----41__----------f____-----~---+-~---4-----~----~~----_+_------_+_------4_-------------------

----r----_+_--·--+---~e-----~-------~----·-+------+_------~------~----------------~ 
~----~-----+----~I----+-----~-----+-------+------ - .'- --- --- - 1--'-- -- .-- ---~------+------~------~------+------------------j 

---.-.-- ---.- -------t----~--I_--__lII__--I-------+-----I----.f-----~--------_I 

1------_I_----~------~--_4----_+------_I_-----_I_------~------.-r___ ---.---~--_4-~_4----_*------+_----_+-------t_------t_------r_--------------~ 

1------l---_4---+-_+--_+----l----~-----+_---- ----- --.--.-f---t---_+---- -.---1---- -- ---1-.------+----~-------------

----- --- ----1-------1----- ----
. --- - --- ------.-+--~ . --~--.-_lI_--__I----_+_----+_----+-----~--.---- _._----_. -

---.-.f__----+----- -1__-----+--------------.--.--4-----lI-.----

• values ore read from appropriate corre<:t1on graphs. + If t ~Q-: p; O.44.-s-;;;-e-:-~;,,), i~-o-,P,O~4:-s-in·-e-. -'n.L-----'------lS-S-;---b.'------'--·----'-------M-(--P-f)-(-O7-'--
FILE: No _ R I ,/.q8~ .. _._ . _____ _ 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _TJ;"!liJ:t'l1:' __ ...D9tlSl'LE. __________ . _ __ _ _q:ATURE ~t J3Cll'l knur Pt-.o p.o,e!:l.~ ~_.R ~is HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HCRIZONTALle,_ItS:~_ DIRECTION_Q...c(~. __ R.L.OF cOUAR-.-2SLJ2-f.e..d. __ SIZE OF HCLE ~ _______ . _ D.O.SR 
REDUCTION OF FIELD RESULTS LOCATION .J; '-' D.LS' __ fa..lS~ ____ PACKER TYPE ~hoo.icol __ - _____ O~ILL LOG' REF· 1_ - - SHEET J. oF3. 

SECTION TESTEO TIME OF GAUGE WATER METER REAOtNGS WATER LEAKAGE LENGTH ~kON SLOPE SLOPE Nt L~"'GTH WATER FRICTION LOSSES EFFECTiVE WATER REMARKS 
OATE fREssURE LOSS 

OF TEST C~PfH TO ~AUGE TO ~ S'Z~ OF COLUM'I; TEST 
LOSS FROM TO TEST START FINISH RATE 

SECTION (;20' of STANDING C'7.LLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE 
SEALING PROPERflES.WAfER SUPPLY. 

(ff.) tIl.) (min.) (p.II.i.) (galls.) (\lOlls.) (qoIIS.) (q.p.m.) IIti NX 1'I00e) IIIATEQl'I.' (1f.1 LINE (p.6';.l LINE(psi.) (psj_) (p.s.i.) (g. p.m. per It) TYPE 8 CAPACITY OF PUMP, ETC. 

, a b C d e f 1- e = 9 o/c = h b - a = i k" e "' n p. q¥ r* d·p-Q-r k • '/'; 

2011.170 1"7'0 :n·o s 10 0-0 0·0 O..a 0 .. 0 10·0 '-0 Ib1 0 20 5'·0 I 0·0 0-0 -'S_ I- .-9~jl_ - --- -- ----- -----f 5 10 0-0 ~.~---- 0·0 9'0 N t-o~ __ :_.0·0 _ __ ..J)~ __ lS-''"''-''r _-.0.:.0 ___ -1 
0-0 -- o-=-is;- -- -- - --.- r-- - .-- -- - -.--- -_._--.-

5 20 O·~. O-OS 0·0 0-0 _,5' ____ ,_p'O Pe;m~biT,T.i_~-~ ~~ S 20 0-25 0·5 O·~S O'-OS -- 0-0 . ..:..0...:0. -2.5. __ ___ O'Q __ I 

~ 30 1-0 2-5 0-5 0-' 0-0 ...0.:0.. __ __ 3J; ____ ._0'01 ___ ~._ L.lll.,!8-o n___ ; 
S :to '2.-5 "3-0 0-5 0-, 0-0 0·0 _li __ __ o-_() L - -- ------ - - -_. 

S" 2.0 3'S ~-~~ 0-\:1 0-03 0.0 f)-O '2.$ --_Q:CL -------- -- -- --.------
5 1.0 :t·b~ 3-~3 0.0 c>o 0-0 0-0 '1$ f-~--- - ._- -- . _ .. - . _.- --------
5 -'0 ·3-1,3 '3' &.3 ·0-0 c>0 0-0 ().O .-~-~ ---.Q.:.Q.. -_._- -- --- -
5 JO 3·&'3 '2' ,,~ t)-O 0'0 0-0 0-0 __ J_5.... _ _ .0_-.<2. __ . ---_._--._- .- --- _. 

------c----- ---.- . --------.---- -- - . - - ---
21.11,110 "37-0 57-0 S' 2.0 0-0 O-~I 0-31 O-O&. ·20-0 1-6 I~ '? 0 ~o 5-0 0-0 0-0 __ 25 __ r-O:D- - - ._----- - - ._- . --

5 '2.0 tFJ.1 0-:11 0-0 o.a IN I"tId 0-0 . __ 0-0 __ I- _.2.s._. __ __~'.o __ -- - -._-- - ---- -- '- --
S 20 i'F31 0-:11 0-0 0-0 0-0 f---O.:O __ _-'-5 __ --():.Q.- -
5 30 1'0 ,.,~ 0·75 tHS" 0'0 I- O-CL ___ :lS,- - . __ 0-0) -Pe~me~b;,lii~--·~ 
S '30 1'1S '2-S 0-75 O-IS 0-0 0-0 _:r~ ___ __ 0-0) ~ I JU!eOn 
~ 40 "3-0 ']- If" O-flB 0-1S1 .----f---- f----- r--..o~- 0-0.-: __ 45 0-01 .. -. . --- - '-- ---
S ,,"0 -So"~ "'-7S 0-'7 0·\7 0-0 f--~ -4-~ __ . 0'01 . - -- _.-- .. - .. ---
S 3D S"O C-" 0'0 0-0 f----. ----- t--Q.-.o. __ __ J):Q .- :r~ 0'0 
t :rO s-O S';O 0-0 0·0 --- ._-- -- -- 0'0 __ .P-Q_ :IS 0-0 
C; 21') ;--0 15'-0 0·0 0-0 .-----r-. 

--O~ ___ M __ .~- 0-0 .- ----
S '2.0 S-o h-O 0'0 .0 .. 0 --_. ----.- --_.- -- .. _0_;0.. . __ 0:0 2S 0-0 

1-----1-: -- ------ - .. - "- . --- ~- -- - - -- - ._ .. - -

2'1/"/70 S1-0 71,-5 5 2S 0'0 1-7S 1-7~ O-'3S l.!:.S_ . J.:_O _ .iii?" ,-..Q- -- ~l,lJ __ - _7:.S _ 0-0 ().o 32-5 0-0'1 

1-- S 2.~ 1-75 :r-2S I- S .0-3 __ ._ ----- IN_~ -- -- 0-0 I- __ 0'0 3'2,.S __ _ 0-0'1. 
S 2.5 __ 3-2.5 bo-S 1-2~ 

r---
_. Q:1.5 0-0 I--~- -..12-L ___ P ~J)-'. --

S 2.5 ft-S S-o '-0 -. 
J)-2. __ ---- 0'-0- .-0.:0.. I---;r'l--S -.- _ 0-01. 

S :Ie; /'0 2-7.5 '-75 0-3S > 0-0 0·0 4-'2. -S 0-02._. _. ---pe ... me~bilj~ --s 3S g-75 10-0 1-"2.S o.'~S_ - 0-0 0-0 ~:.L _O~o.L , ____ J _ l\l~on --
S -:Is. 10-0 JI-oS '-S' _0-3 __ ----- ------ -_._-- '---- ---- ----- 0-0 Q..~_Q It-'2-S ~-02. - - ~ --- -f--- ..... - - --
S 'lS' II-S 1'2-75 '~25 0-25_ --- -_._---- - ----_. -----I-~O_ .O:.Q _ _ 4'l:S_ 0:0' - ---_. ---
S So ,g·o '7-~3 2-1,3 O-s..~ - --- ----- 0-0 . __ O-(L . S'7-S __ .o~03 - -- .-"--- --- -- .- r-"----
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