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SUMMARY 

A proposal to excavate a 4i-mile-long tunnel for a . sewer to 

service the northern suburbs"ofCanberra is being considered. The 

tunnel would begin near the COIIlI]lonwealth Avenue-Parkes Way traffic 

interchange, and would run in a general westerly direction toa point 

near Coppins Crossing. Geo'logical1D.8.pping and diamond drilling indicate 

that the tunnel would be'in Ordovician and Lower Silurian ,sedimentary 

rocks between Commonwealth Avenue and Black Mountain Creek,a~d in 
; 

Upper Silurian volcanic rocks between Black Mountain Creek and .the 

outlet portal; the boundary between the sediments and the volcanics 
'j' • 

is formed by the Deakin. Fault •. The sediments consist·,.Q~~folded beds 

of sandstone, siltstone, shale, siliceous shale and chert; they. are 
c~t by several faults. Sandstone occurs under Black Mountain; . the 

i 

other sedimentary rock types are mainly east of Sullivans Creek. 

Some interbedded sandstone, siltstone, ~hale and chert occur 

immediately east of the Deakin Fault on the western slope of Black 

Mountain. 

Diamond drilling and seismic refraction surveys indicate 

that in areas of shallow cover the tunnel would be in weathered rock 

which would require support ranging from rock bolts to steel sets. 

Under Black Mountain and the elevated area west of the Deakin.Fault 

the tunnel would be in hard, strong, fresh rock in which little or 

no support would be required. Across Sullivans Cre~! where tunnelling 

conditions are expected to be difficult, it is proposed to place the 

sewer in a trench. Almost. the entire tunnel will be below the water 

table arid slight to moderate 'I'fc1ter inflows can be expected. Overbreak 

in the tunnel will. be minimal in~ fresh rock but some overbreak can be 

expected where the rock is weathered. Investigations ·.to select the site 

of the outlet portal, near Coppins Creek, indicate that sui.tablerock 

occurs at tunnel level at about chainage 800 feet. A suitable location 

for the portal west of Sullivans Creek is indicated at about.chainage 

11100 feet. East of Sullivans'C~eek it is recommended that; the trench 

be extended east to about chainage 19700 teet where sui tabla rock for 

the portal is indicated. The three shaft sites between d"bnmonwealth 

Avenue and Sullivans ... C.reek are-considered satisfactory; all. would .be 

in wea.thered siltstone. Iti"s recommended that the proposed. shaft at 

Black Mountain Creek be located in the dacite tuff at the site of drill 

hole D.D. 2. 
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INTRODUCTION 

In October, 1966, a request was received from the COlIll)lOIlwealth 

Department of Works for geological information on a proposed 4!-mile-
I . 

long tunnel for an outfall sewer to service the northern suburbs of 

Canberra. The proposed route started near the junction of.Commonwealth 

Avenue and London Circuit, and followed a line beneath. the Australian 

National University and the southern part of Black Mountain .. to a point 

near Coppins Crossing (see Figure 1 and Plate 1). West of.Black Mountain 

two alternative routes were considered, one running nearly west and the 
j 

other south-west. 

A geological investigation (Henderson, 1965) was carried. out 

during April and May, 1961. It indica ted that difficul.ttunnelling. . . 

conditions could be expected in areas of low cgyer beneath Sullivans 

Creek, at Black Mountain Creek, and near the Hotel Acton.-. Each of the 

two proposed alternative routes west of Black Mountain appeared 

practicable. Augering, diamond drilling and seismic refraction .work 

were recommended to provide more information on tunnelling conditions. 

To reduce the difficulties indicated in the geological 

investigation, and to avoid cultural features such as roads, the 

tunnel route was amended to that shown on Plate 1 of this report. 

The tunnel would begin at a point immediately east of Commonwealth 

Avenue, near the Commonwealth Avenue - Parkes Way traffic interchange 

and would emerge at a point about i of a mile east of Coppins Grossing. 

From the end of the tunnel the sewer would follow a surface route to 

a treatment works located downstream from Coppins Crossing. 

• 

• 
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INVESTIGATION METHODS 

GEOLOGICA.L MAPPING 

The m,a..pping that was done during the preliminary investigation 

(Henderson, 1968) was e?Ctended to provide further information along the 

amended route. In addition, a plane table survey was carried out-in the 

outlet portal area, and a tape and compass survey on.Black.Mountain. 

Trenches on the east slope of Black Mountain and east of the Hotel Acton, 

and cuttings along·the new hospital road were also mapped. 

SEISMIC INVESTIGATIONS 

Seismic refraction survey.s were carried out along. the tunnel 

line to determine the depth pf weathering in areas of low cover. 

Initial surveys during 1968, by P.Eo Mann of the Geophysica-1Brancl;l of 

the Bureau, consisted of one traverse in the outlet portala-rea, four 

at Black Mountain Creek and one on the east slope of Black,Mountain 

(traverses KK', FF', 00', mI', JJ' and 111, Plates 2 to 4). In April, 

1969, F.J. Taylor, of the Geophysical Branch of the Bureau, made five 

traverses at the outlet portal to test possible alternative alignments 

of the tunnel in this area (traverses .M', BB', CC", DD' . and. Em' , 

Plate 2). In July, 1969, a private organization, Soil Mechanics Ltd, 

of Huntingdale, Victoria, made several traverses between the east slope 

of Black Mountain and Commonwealth Avenue. 
. . i 

DIAMOND DRILLING 

Diamond drilling was carried out from May to July, 1969, 
by a drilling team from the Snowy Mountains Hydro-Electric Authority. 

Two drilling rigs were used, with NMLC size triple tube core barrels 

and split inner tubes for maximum core recovery. Twelve holes were 

drilled, each to a depth of' ab"out five feet below the lowest practicable 

invert level of the proposed tumrel. Holes were drilled to-test; 

proposed portal and shaft locations and to give an indication of tunnell­

ing conditions. water pressure testing, to determine the p~rmeability 

of bedrock, was carried out in all except one of the holes. The drill 
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core was examined and described as drilling proceeded; . drill logs 

are included in Appendix 2. The core was photographed in the split 

core barrel in the undisturbed state; it was also photographed 

later in the core boxes. The core is held at the Department of Works 

store at Kingston, A.C.T. 

AUGERING 

During June-July, 1969, twenty-two auger holes were drilled 

along the tunnel line, five in the outlet portal area, two at Black 

Mountain Creek, and fifteen between the east slope of Black Mountain 

and Commonwealth Avenue; a Gemco power auger was employed for the work. 

Each hole was drilled to refusal, and samples were taken at ten-foot 

intervals. The holes were logged by an officer of the Department of 

Works. 

PHOTOGEOLOGICAL ANALYSIS 

~'S-impson (1968) carried out a photogeological analysis 'of the 

area crossed by the tunnel route to identify the positions of any 

fract~re zones and significant directions of weakness. 

PHYSIOGRAPHY 

The proposed tunnel will be driven through an area which can 

be divided into three topographically distinct units. West of Black 

Mountain the country is undulating, and slopes are gentle to moderate 

(Plate 1)., On Black Mountain slopes are steep, and the elevation ri~es 

to about 500 feet above the general level of the surrounding countryside. 

East of Black ,Mountain the land surface is flat to gently undulating. 

The Molonglo River (partly flooded by Lake Burley Griffin) 

drains the entire area shown on Plate 1. From a mature stage upstream 

from the Canberra City area the river becomes increasingly entrenched 

westward towards its 'conf+uen~e with the Murrumbidgee River about five 

miles downstream from Coppins Crossing. The main tributaries shown on 

the map are Coppins Creek, Black Mountain Creek and Sullivans Creek. 

The straight course of Black Mountain Creek is due to structural control 

by the Dea,kin Fault. Lake Burley Griffin is a man-made lake. formed by 

the Scrivener Darn;- it"<'floods the former river valley to an R.L. of 1825 

feeto 
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REGIONAL GEOLOGY 

The regional geology, shown on Plate 1, is mainly as interpreted 
II 

by Opik (1958). The following paragraphs give a brief description of t 

the stratigraphy and structure of the rock units to be crossed by the 

proposed tunnel. Notes on weathering and groundwater are included. 

STRATIGRAPHY 

Lower Ordovician 

The oldest rock unit in the area is thought to be the Black 

Mountain Sandstone. No direct fossil evidence for its age has been 

obtained; however, it appears to be older than the Pittman Formation 

whose age has .been established by fossils as Middle Ordovician.Tqe 

Black Mountain Sandstone is therefore assigned to the Lower Ordovician 

but may possibly be older. 

The unit consists of bed~ of fine-grained, quartzose sandstone 

up to 5 feet thick, with occasional shale interbeds not more than 6 inches 

thick; it crops out extensively on Black Mountain and is exposed in 

cuttLgs along the Black Mountain road. On the south-~ast slope of Black 

Mountain a trench. exposed two beds of laminated shale, each with a vis­

ible thickness of 50 feet, stratigraphically below the main sandstone 

body. This shale had previously been mapped as State Circle Shale of 

Lower Silurian age. 

The proposed tunnel line passes through the Black Mountain Sand­

stone between the South Black Mountain Fau~t and the Black Mountain 

Fault. A diamond drill hole, D.D.10, on the east slope of Black Mountain, 

penetrated Black Mountain Sandstone (see Plate 4 for location of drill 

hole arid. Appendix 2 for geological log). 

Middle Ordovician 

Between the Black Mountain Fault and the Deakin Fault the proposed 

tunnel line passes through the Pittman Formation which is of Middle Ordo­

vician age. The Pittman Formation consists of interbedded sandstone, silt­

stone, shale and chert; individual beds are up to 4 feet thick, but thick­

nesses of up to 200 feet of one roc~~y occur as, for example, in the 

Belconnen area. Outcrops occur along the tunnel line immediate~y west of 

the Black Mountain Fault (see Plate 3). The Pittman Formation was pene­

trated by diamond drill hole D.D.3. 
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Upper Ordovician 

The tunnel line passes through the Upper Ordovician Acton 

Shale between Sullivans Creek and the Acton Fault. The rock which 

crops out immediately east of Sullivans Creek i.s a laminated slaty 

siliceous shale; it was penetrated in diamon< drill holes D.D.6 and 

D.D.12 (Plates 4 and 5). Interbedded siltstone and shale were found 

in diamond drill hole D.D.11 (Plate 4); they appear to overlie the 

siliceous shale, probably conformably. 

Lower Silurian 

East of the Acton Fault the tunnel line crosses the Lower 

Silurian Riverside Formation (Plate 5). Three diamond drill holes, 

(D.D.7i D.D.8, and D.D.9) penetrated clayey siltstone in beds up to 

one foot thick. This rock is exposed in cuttings along the new hospital 
..... ~~ 

road and was mapped in trenches ea£t. of the Hotel Acton. In one cutting 

along the new hospital road there is some limestone. West of the Acton 

" Fault, Lower Silurian State Circle Shale was observed by Opik in the 

foundations of University House. He interprets this occurrence as part 

of a small wedge that rests unconformably on Ordovician rocks; it is 

bounded on the east ~y the University Fault. 

Upper Silurian 

Outcrops of the Upper Silurian Mount Painter Porphyry occur between 
II 

the outlet portal and the Deakin Fault. Opik interpreted this unit as an 

intrusive sill but recent petrological work indicates that it is, at least 

in part, a welded crystal tuff of extrusive origin. The rock is massive, 

dark grey or green-grey~ and coarse-grained; it is of dacitic composition 

and consists of crystal grains of quartz, feldspar and minor amounts of 

altered mafic minerals in a matrix of devitrified glass. 

Quaternary_ 

Colluvium, probably mainly of Pleistocene age; covers the lower 

slopes of Black Mountain. It consists of soft, poorly consolidated silty 

clay containing angular to sub-rounded fragments of sandstone. A diamond 

drill hole, D.D.5~ on the east side of Black Mountain penetrated 63 feet of 

this material before reaching bedrock. Most sandstone fragments are a few 

inches or less in diameter, but one block encountered in D.D.5 was one 

foot nine inches across. 
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Alluvium occurs along the tunnel line at Black Mountain 

Creek and at Sullivans Creek. Along Black Mountain the alluvium 

consists of silty clay containing varying proportions of gravel; it 

appears to be up to about 30 or 40 feet thick. The alluvium at 

Sullivans Creek consists of silty clay possibly with some gravelly 

horizons at depth. 

STRUCTURE 

The rocks along the tunnel route are folded and faulted. An 

interpretation of the structure is shown in cross section on Plate 6. 

The followinp paragraphs describe the nature of the folding and 

faulting. Notes 'on jointing are included. 

FOlding 

Bedding attitudes in the Black Mountain Sandstone show consider­

able local ,variations in strike; dips are generally less than 45 degrees. 

There appear to be no well defined fold axes which can be located on 

thema,p ai:though a complex s~~line is indicated. A stereographic plot 

of poles to bedding suggests a fold system with axes plunging east-north­

east. A minor anticline was exposed in a trench close to diamond drill 

hole D.D.10. 

Beds of the Pittman Formation immediately to the west of the 
strike 

Black Mountain Fault/north-south and dip about 45 degrees to the east 

(~late 3). Towards the Deakin Fault bedrock is covered by soil and scree 

and the attitude of the bedding is not known. No structural information 

was found that would either confirm or disprove a supposed anticline which 
11 

Opik (1958) shows between the Deakin and Black Mountain Faults. 

The Upper Ordovician between Sullivans Creek and the Acton Fault 

is exposed only near diamond drill hole D.D.6 (Plate 4), where it dips 

steeply south-east. The structure of this area is not evident on the 
II 

surface. Opikis map shows a syncline and an anticline, both complicated 

by drag folding; his information was presumably derived from excavations. 

East of the Acton Fault, in the Riverside Formation, opposing dips 

in exposures along the new hospital~\'\road suggest an anticline plunging 

south; its axi$' would pass through the tunnel line close to diamond drill 

hole D.D.7 (Plate 5). Trenches east of the Hotel Acton revealed bedding 
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of very variable attitude. The predominant strike is slightly west 

of north, and the dip to the east suggests that this area is on the 
II 

eastern limb of Opik's Acton Anticline. The diverging attitudes 

probably occur on minor folds, subsidiary to the main structures. 

Faulting: 

Several major faults cross the tunnel line and separate rocks 

of different<geological ages (Plate 1). The Deakin Fault, east of 

Black Mountain, separates Upper ~ilurian Volcanics from Ordovician 

and Lower Silurian rocks. The western block has a downthrow of at 

least 4000 fe~t. The fault is concealed by soil and scree in the area 

of the tunnel line. 

On the western slope of Black Mountain the Black Mountai_n 

Fault separates the Pittman Formation from the older Black Mountain 

Sandstone. Another fault, the South Black Mountain Fault, forming the 

south-eastern limit of the Black Mountain Sandstone, is thought to occur 

between Sullivans Creek and diamond drill hole D.D.5. The eastern side 

of the fault is downthrown. 

Separating the Riverside Formation from the Acton Shale is the 

Acton Fault which forms the eastern boundary of the Black Mountain Horst; 

the downtl:J.f,9.w to the east is about 3000 feet. The University Fault 

branches from the Acton Fault near University House. The downthrow is 

to the west and the displacement is probably about 500 ,f.eet. 

Other minor faults probably cross the tunnel line; however, they 

are not expected to affect significantly the overall structural picture. 

Jointing 

All rocks along. the tunnel line are jointed. In the Black Mount­

ain Sandstone 282 joints were measured along the Black Mountain Road. A 

stereographic plot of the results (Henderson;' 1968) shows that, apart 

from bedding plane joints, there are two principal joint ,directions, . ' 

one averaging about 107°/700 S and the other about 0320/750 E. 

I 

. ~ 0 0 
• Th:a:t l.S, strike'l 107 true, dip 70 south. All bearings in this report 

are true bearings. 

.. 
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Joint spacing, except in shear zones, is generally greater 

than six inches, and ranges up to more than three feet. Some joint 

orientations in tfie other formations were measured, but no predominant 

joint directions can be predicted because insufficient readings were 

taken to provide statistically significant results. 

Joint spacing in the bedded sedimentary rocks is related to the 

thickness of bedding. Sandstone generally exhibits more widely spaced 

joints than finer grained, thinner bedded siltstone and shale. In the 

siliceous shale of the Acton Shale the bedding plane joints are at few 

places more than 1~ inches apart and generally give the appearance of a 

slaty cleavage. 

Joint directions in the volcanics between the outlet and ~ack 

Mountain Creek are probably nearly random, taken overall, but principal 

directions would occur at any particular place. This supposition is 

based on joint measurements in volcanics in the Belconnen area. A near­

vertical system, striking slightly west of north, is apparent in the 

vicinity of the proposed outlet portal. Measurements of joint spacing 

in outcrop& along the tunnel line and in the drill core indicate that, 

except in shear zones, joints are probably spaced between six inche~ and 

two feet apart; however, in places they could be more widely spaced, as 

seen in outcrops near Coppins Crossing. 

WEATHERING 

Weathering occurs in all rocks along the tunnel line; the nature 

and depth of the weathering depend mainly on the particular type of rock. 

The degree of weathering of the bedrock, as determined by drilling, 

augering and seismic refraction, is shown in cross section on Plates 7, 
8, . and 9. 

In the area underlain by volcanic rocks, soil and completely 

weathered bedrock extend to about 5 feet, and highly weathered rock to a 

maximum depth of about 40 feet. The completely weathered rock consists 

of grains of quartz in a matrix of brown clay; it has the mechanical 

properties of a soil. The highly weathered rock consists of quartz grains 

in a brown soft and weak matrix of decomposed feldspar and other minerals. 
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Below the highly weathered zone the rock is moderately 

'weathered. Grains of quartz ~nd white feldspar are visible and occur 

in a brown matrix; the rock is moderately hard and strong. Below a 

depth of about 90 feet the rock is no more than slightly weathtlred 

except near faults such as the Deakin Fault where the seismic results 

indicate weathering down to a maximum depth of 140 feet. 

Within the weathered zone the degree of weathering may not be 

uniform. In places residual masses of less weathered and even fresh 

rock are surrounded and underlain by moderately to completely weathered 

rock. The 'residuals range in size from boulders to masses several feet 

across; some of them appear at the surface as outcrops and tors. 

The observed depth of weathering in the sandstone and shale on 

Black Mountain ranges from 46 feet in diamond drill hole D.D.3 to more 

than 100 feet in D.D.10. The depth of weathering in interbedded sand­

stone and shale, as determined by seismic refraction methods, is not as 

predictable as it is in the more homogeneous volcanic rocks, and there 

is no close correlation between drilling and seismic results. 

The siliceous shale i~ resistant to weathering and commonly 

appears to be only slightly weathered at the surface, such as near 

diamond drill hole D.D.6. However, open joints in this rock have allowed 

access of groundwater, 'and slight to moderate weathering is observed to 

the bottom of D.D.6 (60 feet 4 inch-'es). 

The depth of weathering in the siltstone of the Riverside Forma­

tion is not known, as the seismic refraction survey did not pick up a 

deep refractor in the area. The drilling indicates that moderately to 

highly weathered rock extends to at least 70 feet. 

GROUNDWATER 

Below a level, which varies in depth from place to place, all 

intergranular spaces and open joints are filled with groundwater. This 

leVel is known as the water table. The intergranular porosity of the 

fresh rocks is low.:...to extremely low in all rocks, consequently the spec­

ific volume of groundwater stored is a function of fracturing and weath­

ering. 



.. 

11. 

The position of the water. table along the tunnel line is 

indicated at several places 'from the water level measurements made 

in the diamond drill holes. Between Commonwealth·Avenue and diamond 

drill hole D.D.10 the water table ranges from about 25 to 50 feet 

(R.L. 1825 to 1855 feet) above tunnel level (see Plate 9). The water 
I 

table is high along most of this section of the tunnel route because 

joints are sealed with, clay, preventing lateral percolation of water' 

to lower levels. In the open-jointed sandstone-west of the South 

Black Mountain Fault, and in the siliceous shal,e immediately west of 

the Acton Fault, the water table is at a greater depth below the surface. 

In the siliceous shale immediately east of Sullivans Creek the depth to 

the water table is small because it is controlled by ~he level of Lake 

Burley Griffin. 

The water table under Black Mountain Creek is about 30 to 60 feet 

above tunnel level (R.L. 1825 -to 1855 feet, see Plate 8) 0 In the outlet 

portal area (Plate 7) the proposed tunnel is at or above the level,of the 

water table for a short section in f~om the portal; however, the wate!r 

table rises above tunnel leve). to the east. 

Between the outlet and Black Mountain Creek and under Black 

Mounta~n there is no direct information on the position of the water table. 

However, general groundwater conditions in the area (Burton, 1967) suggest 

that the water table would be approximately as shown on Plate 6. 

ENG1NEERING GEOLOGY 

TUNNELLING CONDITIONS 

Rock Strength 

The strength of the rock material depends on the rock type and 

the degree of weathering or other alteration. Definitions of terms used 

in reference to rock strength and rock weathering are given in Appendix 1. 

The depths of weathering in areas of shallow cover along the tunnel line 

are shown in Plates 7, 8, and 9. The strength of the rock mass as a whole 

depends on a combination of rock type, weathering and the presence of 

structural discontinuities such as joints,- faults and shear zones. 
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The dacite crystal tuff which occurs west of the Deakin 

Fault is very hard and strong where fresh to slightly weathered. 

To excavate it close drilling and blasting would be required. 

Moderately weathered dacite tuff can be excavated by light drilling 

and blasting, and finishing done with pneumatic power tools. Highly 

weathered rock can generally.be excavated by earth-moving equipment 

such as a back-hoe. The completely weathered rock has the properties 

of a soil. 

The drilling indicates that most of the dacite tuff at tunnel 

level is fresh; weathered tuff occurs in areas of low cover near the 

outlet portal and the Deakin Fault. Joints are generally moderately 

to widely spaced. Any wide shear zones that may be present and which 

would seriously reduce the strength of the rock mass, are not exposed 

in outcrop. Some shearing and quartz veining, which may be associated 

with faulting, is evident in outcrops at about chainage 8000 feet; the 

exposed bedrock, though altered, remains h.ard. Seismic results· 

indicate an increase in the depth of weathering near the Deakin Fault; 

there, the rock is probably strongly sheared, closely jointed and 

seamed with clay. 

The massively bedded sandstone under Black Mountain is probably 

fresh and very hard; it would need to be broken from the tunnel face by 

close drilling and blasting. The thickness of the sandstone beds 

generally ranges from about one to five feet, with occasional thinner 

beds. Joints are moderately to widely spaced from, say one to five 

feet. Minor shears a few inches wide were observed at several local­

ities. The strength of the rock mass would be reduced slightly by thin 

shale interbeds which are known to occur throughout. 

Interbedded sedimentary rocks occur in two places along the 

tunnel line: siltstone, sandstone, shale and chert between the Deakin 

and the Black Mountain rault on the western slope of Black Mountain, 

and siltstone and shale between Sullivans Creek and- the Acton Fault. 

Their strength is reduced by the occurrence of weak beds, and of thin 

and closely jointed beds within the harder and thicker strata. 

The rocks between the Deakin and the Black Mountain Faults are 

expected to be unweathered·at tunnel level -except for a short section 

near the Deakin Fault. Drilling and blasting will be required to break 

the rock. The shale beds are comparatively soft and many beds are thin 

and closely jointed; these two factors should result·in a higher drilling 

rate, and smaller explosive charges than in the dacite tuff and Black 

Mountain Sandstone. 

• 
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Record 1970/61. 

Ch. 00 - 800 feet 
(Trench) 

Ch. 800 - 1000 feet 

Ch, 1000 - 2100 feet 

Ch. 2100 - 9600 feet 

Ch. 9600 - 10400 feet 

Ch. 10400 - 10920 feet 

Ch. 10920 - 11000 feet 

Ch. 12580 - 17400 feet 

Ch. 17400 - 17800 feet 

TABLE 1. Tunnelling conditions, based on tunnel in""rt at R.l. 1770 feet at outlet portal 

(This 1table-, g;ivcs the conditions to be expected generally. In all'sections structural defects rmy l'%"oduce narrov zonescf 
of poor tunnelling conditions). 

ROCK TYPE AND DZGR1!S 
OF ',2AT!!ERIJIG 

DACITE CRYSTAL TUFF, 
codera tely to highly 
veathered 

D~CITE CRYSTAL TUFF, 
slightly to coderately 
weathered 

D~CITE CP.YSTAL TUFF, 
fresh to slightly weathered 

D~CITE CRYSTAL TU?F, 
passi bly a s..,U amoUnt 
of rhyolite, fresh 

DACITE CEYSTAL TU?F, 
fresh to slightly vea thered 

DAcn:: CEYSTJ.L TU?F, 
moderately weathered 
Fault zone' at about 
eh~ 10920 feet 

mTERBEDT)ED S1P.DSTO:1E, 
SllTSTC!j3, SHALZ AllD 
CH::?T, moderately 
weathered 

mT::P~DED SAlTDSTONE, 
SIlTSTOHZ, SHALE JJTD 
CE:l!T, fresh. 
Feult zone at about 
Cha1mge 1 2580 feet 

SA;lDSTOJIS vi th a fev thin 
sbs.le interbeds, fresh 

SAliDST()!;Z :JTI) SE.<~E. 

slightly to codera tely 
weathered 

ROCK ST?.EDGTH 

Soft, weak 

Moderately hard and 
strong 

&..rd, strong 

Hard, strong 

liard, strong 

Y.oderately soft and 
weak to moderately 
herd and strong 

Modera tely herd and 
stroilg; soft, weak 
shele beds 

l!odera tely hard and 
strong to herd, strong 

&..rd, strong 

y'oderately bard and 
strong 

OVERBREt..K 

Slight to =edera te 

lIostly slight 

Hostly slight 

Jo!ostly slight 

Moderate 

Moderate 

Slight to moderate 

Mostly slight 

Slight to moderete 

SUPPORT 

Steel sets 

Rock bolts, a fev steel 
sets locally 

No sup~ort e%cept for 
a few rock bolts locally 

Rock bolts, a few steel 
sets locally, particularly 
ch:unu;;e 10,200 - IO,4CO 

Steel sets 

Steel sets' 

Rock bolts, possibly no 
support in places 

No support e%cept for a 
fev rock bolts locally 

Steel sets, possiOly only 
rock bolts towards Ch. 17400 

Bottoc of trench at or above 
vater table 

Slight to coderate, up to about 
4 gall/cdn. per lOG-foot length 
of tunnel initial inflo'.. ?.apid 
decline, with tecporury increase 
after heavy rain 

~ioderate up to about 3C geU/cdn. 
per loa-foot leOo-th of tunnel 

Hoderate, about 20-60 gell/:rln. per 
ICC-foot length of tunnel 

;:oderate, about 18 gall/cdn. per 
lOG-foot length of tun=el 

~ocerate, about 18 ball/cin. ~er 
IOC-foot length of tunnel 

Hoderate, about 8 gall!:oin. per 
lOG-fcot length of tunnel 

i';oderate, about S-12 gall/nino per 
1 CC-foot length of tunnel 

Eoderate, about 10-20 gall/nino per 
loa-foot length of tunnel 

Moderate, about 10 gaU/Din. per 
l00-foot length of tunnel 



Rec.I970/61 

Ch. 17800 - 18330 feet 
(Trench: ~. t=el ) 0 

Ch. 18330 - 18810 feet 
(Trench) 

Ch. 18810 - 19220 feet 
(Tunnel or Trench) 

Ch. 19220 - 19680 teet 
(Tur~el or Trench) 

Ch. 19680 - 19850 feet 

ab. 19850 - 20770 teet 

ab. 20770 - 20970 feet 

ab. 20970 - 21290 feet 

Ch. 21290 - 24218 feet 

ROCK TIP:: AND D::GRE:E 
OF \;::.\THSRmG 

SOIL ;.ND SCRr:::: 

AlLFVIlY. 

SIlH2CC: 2H:-LE, 
slightly to ~oderetely 
weathered (at t~el 
level) 

I::'l'~~::>:3D SIITS'.(C:iE 
.. ::1D Sr.J~:::, ~ode:rately 

weathered (at t=el level) 

l!iT:sP.B!:II":;:!) SIlTSTOF.Z 
AIID Si-J-LE, fresh to 
slightly weathered 

~iT~B3DDEJ SI1?STONE 
JJTD SRaE, sliehtly to 
~oderately ;:eathered. 

Fat;.lt Zone at about 
c!minage 20770 feet·. 

sIlIcrors Slll-lE, 
slightly to !!!odera tely 
lfeethered." 

SILI<scrs ~F_t.~3, 

freeh to sl ightly we" thered 
Feult Zone at ebout chainage 
21290 feet 

snTSTC1Z, coderately to 
highly wea thered 

TABLE 1 (cont.) 

ROCK STRENGTH 

Soft, weak; Bcree i_~_ 
weakly c"",,,nted and 
stands in high verti==! 
faces 

Soft, weak 

Soft, .. ·;ea.k 

Eodera tely hard snd 
stroIl8 

Eoderately soft and 
weak 

}:odera tely hard, "eak 

Soft, "eak; soil-like 
in place.-~ east of DD 9 

OVERBRUK 

Eoderate 

}!oderate 

I:oderste 

>!oderate 

Hoder..te 

Moderate 

Full side-sup~ort of 
trench 

Stael sets, me"sh if 
tunnelled 

Steel sets if tunnelled, 
20'-30' of unco~~idatea 
cat erial would need 
to be be ttered 

Steel sets or rock bolts 

Steel sets 

Steel sets, cesh 

Steel sets, !!!esh 

Steel sets, possible need 
for forepoling end spiling 
east of DD 9 

Probably slight 

t'nknown 

Slight to moderete 

Slight, less tCan 1 &,ll/~ino per 
100-foot length of tur.nel 

Slight, less than I gall/~ino per 
lOO-foot length of tunnel 

SliGht, leos than 1 gall/~in. per 
100-foot length of tunnel 

.l·!oderate, "bout 12 gall/"'ino pe!" 
lOO-foot length of tunnel 

roderate, about 7 gall/!:dn. per 
100-foot length·of tur.nel 

Slight, less than 1 gail/cin. per 
lOO-foot length of tunnel 



• 

1 

13. 

The siltstone which occurs east of the Acton Fault is expected 

to be very weak throughout because of deep weathering, close jointing 

and numerous clay seams. Tunnelling could probably be done by means 

of pneumatic tools or mechanical equipment that can excavate soft 

rock. Light blasting may be needed in some places. 

The siliceous shale east of Sullivans Creek is slightly to 

moderately weathered; it is moderately hard, broken by closely spaced 

joints and tends to split easily along the laminations to form slaty 

fragments. The siliceous shale west of the Acton Fault is mainly fresh 

to slightly weathered at tunnel level; it is hard but closely jointed. 

The siliceous shale is expected to act as a fairly ham ':,ock in drilling, 

and the drill may tend to be jammed frequently by broken fragments. 

Breaking out of the rock in blasting will be facilitated by the close 

jointing. 

·OVerbreak 

Overbreak depends on the strength of the rock and on the orient­

ations of bedding planes, joints and other planar defects. It would be 

a minimum in fresh, tight-jointed or unjointed rock where the strikes of 

the planes of parting are nearly at right angles to the tunnel line. 

However, where intersecting joints and bedding run parallel or near 

paral~el to the tunnel line, some overbreak could be expected, even in 

fresh rock. 

A photogeological analysis of lineations in the dacite tuff 

(Simpson, 1968) suggests a prominent joint direction south of the tunnel 

line ranging in strike from70 to 100 degrees; north of the tunnel line no 

preferred joint direction is evident. The prominent joint directions 

south of the tunnel line would be nearly .parallel to the tunnel, and, if 

encountered in the tunnel, may cause some overbreak. However,. the 

moderate to wide spacing of joints indicates that overall there should 

be little overbreak in the dacite tuff. 

In the Black Mountain Sandstone the photogeological analysis 

shows no preferred trend of lineations. However, measurement of joint 

directions in cuttings along the Black Mountain Road indicates preferred 

directions of about 107°/700 S and 0320 /75°E. Bedding attitudes vary 

widely and in some places the strike is parallel to the tunnel line. 
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The direction of the tunnel line through most of the Black Mountain 

Sandstone is 090 degrees which is close to the joint direction 

striking at 107°degrees. Therefore in some places the directions 
I 

of bedding, jointing and the tunnel may be similar, and some over-

break can be expected. 

In. the sedimentary rocks west of the Black Mountain 

Fault there is .no indication of preferred joint directions. Bedding 

strikes almost at right angles to the·tunnel line; dips are commonly -. 
less than 600

• 

Overbreak in rocks weakened by weathering will be 

greater than in the fresh rock. This will _:pArticularly be the case 

in the weathered rock which occurs at tunnel level east of Sullivans 

Creek. Overbreak will be greater in rocks which part readily along 

bedding or joint planes. In the brittle siliceous shale, bedding and 

joint planes are closely spaced and tend to be open; overbreak is 

expected to occur in this rock. 

Support 

Support would be required for the tunnel where rock is 

liable to fall from the roof or walls. In general fresh rock would 

not require support unless the orientatiQn and spacing of joints and 

bedding planes were such that unstable or poorly supported blocks we~e 
I 

present in the tunnel roof; in this case rock bolts would be needed. 

Steel s~pports would probably be needed in closely sheared zones. In 

the fresp. dacite tuff, ':~d probably in the fresh Black Mountain Sand­

stone, little, if. any, -~upport will be. needed in the tunnel,_ other than 

in fault and shear zones. In the closely jointed.si~~ceous shale bolts 

and mesh will probably be needed to prevent small fr~~ents fallin~'._::.E:.'-
·~f·J: . 
:~ '-- -from. the roof. 
';:L ',.' .. t,,'\' , 

Slightly 'Weathered·· -rock would be almost as hard. and 

strong as the- . fresh- rock. Where' it is verging on moderately weathered 

its strength, though reduced, would be sufficient to ensure stable 

walls and roof in the absence of structural breaks. However, in most 

types of rock, weathering gives ri?e to clay minerals which tend to 

coat, or form the walls of joints,- faults and shears. This decreases 
',;": : 

the frictional resistance and diminishes the support of blocks of rock 

in the walls and roof that are bounded by joints, faults or shears. 

Weathering also tends to reduce the cohesive strength across bedding 

planes. As a result increased support is needed by way of rock bolting, 

r 
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and locally of steel sets. Clay is likely to form or accumulate in 

joints in the weathered bedrock except where very siliceous types of 

rock, such as the Black Mountain Sandstone and the siliceous Acton 

Shale, occur. 

Moderately to highly weathered rock would probably 

need steel supports throughout. 

The length of tunnel which would require support has 
I 

been estimated from the rock conditions indicated by the drilling and 

seismic work. About 25% of the tunnel would require full steel 

support and about 20% would need rock bolts and perhaps a few steel 

sets locally. The remainder would be in hard, strong rock which 

would require no support except possibly some local rock bolting. The 

sections of tunnel where support would be required are near the outlet 

pcrt~l, under Black Mountain Creek, near the portal on the west side of 

Sul_.lvans Creek, the whole tunnel between Sullivans Creek, and Common­

wealth Avenue, and locally elsewhere where structural defe·cts have 

produced narro~ zones of rock or unstable ground at tunnel level. A 

summary of probable support requirements is given in Table 1. 

Inflow of Groundwater 

Except for a short section near the outlet portal the 

tunnel will be below the water table throughout, and wet conditions can 

be expected. Estimated inflows from place to place along the tunnel 

line are summarized in Table 1. The rate of water inflow will depend 

on the height of the water table above the tunnel and on the permeabil­

ity of bedrock. The total inflow will depend on the amount of water 

stored in joints above tunnel level.· The rate of inflow will tend to 

diminish as the reservoir is draiQed. Water pressure testing of drill 

holes was carried out to give an indication of bedrock permeabilitiesj 

the results are shown in Appendix 3 and on Plate 10. In the several 

types of bedrock along the tunnel line, the rock material is virtually 

impermeablej the observed permeability is due to fractures in the rock 

mass. Permeabilities in ten-foot intervals of drill hole range from 

zero to more than 500 feet per year (40 lugeons). 
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In the Canberra area, in a normal season, groundwater 

levels are highest in October-November and lowest in June-July_ 

Consequently inflows into the tunnel would tend to be greatest about 

September-January and least in the early winter. As the level of the 

water table varies only a few feet in the course of the year the 

seasonaJ. affect would be most marked where the water table is only a 

few feet above tunnel level. In these areas, also, the decline of 

inflow from the initial inflow will tend to be greatest; on the other 

hand inflow into those sections of tunnel with low cover will tend to 

be most sensitive to heavy rain. 

In those drill holes where relativel~t~~ter losses occurred 

it appears that there are a few open joints, represented by broken 

zones in the drill core, along which most of the water loss took place. 

The rate of water inflow could be reduced, if necessary, by grouting 

the joints. 

Estimates of volumes of water flowing into the tunnel are 

derived from water pressure test results by a method explained in 

Appendix 3. Table 2 shows the estimated inflows into a 100-foot length 

of tunnel near those drill holes where considerable water losses 

occurred. 

Table 2.Estimates of flow of water into tunnel where water 

water loss was high in drill hole. 

Drill Hole 

D.D.2 

D.D.3 

D.D.4 

D.D.10 

D.D.12 

Estimated flow of water into 
100-foot length of tunnel in 
gallons per minute, for R.L. 
of tunnel as shown in plans. 

18 

8 

19 

12 

12 

Approximate height of water 
table above tunnel in feet, 
as measured immediately after 
drilling. 

60 

30 

30 

25 

25 

In other drill holes tested, but not shown on the table, the indicated 

water inflows are less than one gallon per minute for a 100-foot length of 

tunnel. The water table at D.D.1 is below tunnel level; if it were say 30 

feet above tunnel level the inflow into a 100-foot length of tunnel would 

be 3 gallons per minute. 
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The greatest inflows are expected to occur where the water 

table rises to a maximum height above the tunnel. This occurs between 

the outlet portal and Black Mountain Creek where tbe wate" table is 

estimated to rise to 140 feet above the tunnel at the highest point. 

The bedrock along this section is dacite crystal tuff similar to that 

in diamond drill holes D.D.1, D.D.2, and D.D.4. From the water inflows 

calculated for these three drill holes, at the respective heights of 

the water tablE: above tunnel l~:'rel, it is estimated that the initial 

water inflow, where. the wate] table is 140 feet above tunnel level, 

will be between 40 and 100 gallons per minute, for a 100-foot length 

of tunnel. 

Under Black Mountain the water table is not expected to rise 

more than about 40 feet above tunnel level. From the water inflow 

estimate for the tunnel near drill hole D.D.10, which is in Black Moun­

tain Sandstone, it is estimated that the maximum water inflow into a 

100-foot length of tunnel under Black Mountain would be about 20 gallons 

per minute. 

Water losses in drill holes D.D.6 and D.D.11 east of Sullivans 

Creek were negligible. However, only one 10-foot section in D.D.6 and 

two
i

If>.D.11 were tested ,hich is probably insufficient for a reasonably 

accurate indication of likely water flows in this section. Moderate 

water losses occurred in D.D.12 in the Acton Shale near Liversidge Street, 

and an estimated 12 gallons per minute would flow into the tunnel at this 

point. 

East of the Acton Fault there is a possibility of encountering 

limestone which may be cavernous. In this case a large inflow of water 

could occur. However, water losses in the siltstone encountered in 

drill holes D.D.7, D.D.8, and D.D.9 were small, and, unless limestone is 

present, theysbuuld be indicative of water inflow to be expected in this 

section. Cavernous limestone was encountered inthe foundations for the 

Secretariat Building, near the National Library, and limestone occurs 

in the Canberra Hospital peninsula. (See Plate 1). The nearest exposure 

of limestone to the tunnel line occurs in a cutting along the new hospital 

road. This limestone does not show any signs of solution and its project­

ion along the strike of bedding does not cross the tunnel line. There 

may, however, be other concealed ~imestone lenses along the tunnel line. 
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PORTALS 

As well as an outlet portal for the tunnel near Coppins Creek 

a portal will be needed each side of Sullivans Creek, where it is 

proposed to place the sewer in a trench. The following paragraphs 

describe the bedrock conditions at the portal sites. 

Outlet Portal 

The proposals for the tunnel provide for an outlet portal at 

about the centre of the area shown on Plate 2. At the present (December, 

1969) ~tage of planning, a tolerance of about 20 feet, between R.L. 1'(60 

and R.L. 1780 feet, is permissible in the invert level. Investigations 

undertaken to select the site included two diamond drill holes, five 

auger holes and six seismic refraction traverses. The proposed tunpel 

line follows seismic traverse AA'; traverses BB', -ec' ar\.(f Kk;---:~~~-- placed 

along possible alternative routes. 

The site for the portal was selected so that, on the one hand 

there is sufficient cover of sound bedrock east of it in the ttinnel,and on 

the other hand there is a minimum depth of cover west of it where the 

sewer would be placed in a trench. Bedrock in the portal area is dacite 

crystal tuff; Plate 7 shows in vertical section an interpretation of 

weathering ,,Zones along the proposed route. A suggested elevation of the 

tunnel is sh9wn with a portal at about chainage 800 feet. The exact 

location of the portal would depend on ccnditions revealed by the excava­

tion but, it is expected, shculd'be somewhere between the positions of 

auger hole A.23 and diamond drill hole DoDo1o 

Auger hole A.27 was put down to test the site of a possible 

alternative location for the portal. The tunnel line for this portal 

site would follow traverse CC' and join the original tunnel line at the 

intersection of traverses CC' and AA I. No advantage is seen in "this 

alignment however; the auger hole penetrated to 47 feet in weathered 

bedrock, and the seismic traverse CC' indicates that fresh bedrock is 

no closer to the surface than along the originally proposed tunnel route. 

Portal West of Sullivans Creek 

Diamond drill hole D.D.5 was sited east of Clunies Ross Street, 

where it was hoped to be able to locate the portal so that no diversion 

of the roadway would be necessary. However, D.D.5 penetrated soil and scree 

to a deptl{'of 63 feet, and soft highly altered mUdstone for a further 3 
'; . 

feet; this indicated that a portal east of the road would be in unconsol­

idated material. 

, 
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Another drill hole, D.D.10, was then drilled west of the road; 

it penetrated interbedded sandstone and shale beneath only a thin over­

burden of soil. The bedrock is soft down to about 35 feet; below this 

most of the core is moderately hard and strong, although there are 

several intervals of soft rock, generally shale. The change to harder 

rock at 35 feet agrees with the results of a seismic traverse along the 

tunnel line. The seismic results indicate that the depth to hard bedrock 

increases·to the east and that the hard bedrock surface approaches tunnel 

level at about chainage 17700 feet. To have a portal in reasonably hard 

bedrock it would therefore be necessary to place it at, or west of, chain­

age 17700 feet. 

Portal East of Sullivans Creek 

Diamond drill hole D.D.6 was drilled at the intended location of 

the portal east of Sullivans Creek. However, drilling revealed very 

broken siliceous shale in which it would probably be difficult and costly 

to establish a portal. 

An alternative scheme was suggested by the Department of Works 

engineers in which the trench would continue across the flat south of the 

Research School of Physical Sciences, and a portal would be established in 

the slope south of the Department of Geophysics and Geochemistry. The 

trench would follow a line slightly south of the originally proposed tunnel 

route. 

Drill hole D.D.11 was put down to test the alternative portal site.­

It revealed siltstone and shale weathered to a depth of 53 feet. The 

drilling and the results of a seismic traverse indicate that a portal could 

probably established near D.D.11 or up to 50 feet west of it; a portal at 

this locality would be in stronger rock than one near D.D.6. 

SHAFTS 

It is proposed to put down several shafts along the tunnel line, 

to provide access, and later ventilation, along the sewer line. Present 

proposals envisage three shafts between Sullivans Creek and Commonwealth 

Avenue, one near Black Mountain Creek and possibly one about half way 

between Black Mountain Creek and the outlet portal. 
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Between Sullivans Creek and Commonwealth Avenue diamond 

drill holes D.D.?, DoDo8 and D.D.9 were put down at proposed shaft 

sites; all revealed moderately to highly weathered siltstone. Excav­

ation at each site can probably be accomplished without blasting. 

D.D.? and D.D.8 both encountered very soft rock; in D.D.9 the drill core 

is harder and there is less clay along joints. The walls of the shafts 

will need to be supported. 

The tunnel line near drill hole D.D.? is not the one thut was 
originally chosen. The original site for a shaft and for DoD.? was 
in the middle of a deposit of fill covered by dense shrubbery. The 

drill hole and shaft site, and the tunnel line were consequently moved 

to the north. 

Diamond drill holes D.D.2 and D.D.3 were sited at two possible 

locations for a shaft near Black Mountain Creek. D.D.2, west of the 

creek, encountered dacite crystal tuff; and DoD.3, east of the creek, 

encountered interbedded sandstoheand shale of the Pittman Formation. 

The dacite tuff in DoD.2 is weathered to a depth of ?6 feet (for log 

see Appendix 2)e The walls of a shaft would probably need support down 

to at least 45 feet. Close drilling and blasting would be needed in 

the fresh rock below ?6 feet. 

At D.D.3 bedrock is covered by soil and scree to a depth of 28 

feet; below the overburden soft siltstone and shale occur down to 80 feet. 

A shaft here would require support down to at least 80 feet. Conditions 

for a shaft therefore appear better at the site of drillhole D.D.2. 

Further, the depth to tunnel level at this site is 20 feet less than at 

D.D.3. Possibly an access ramp will be constructed instead of a shaft. 

For this purpose rock conditions, topography and location of water­

courses are more favourable at D.D.2. 

A shaft half way between Black Mountain Creek and the outlet 

portal would be in dacite crystal tuff. On geological grounds the loca­

tion of the shaft is not critical. Bedrock is probably not weathered 

below the depth of about 90 feet indicated by the seismic traverses 8.:­

the outlet portal. Support would probably be needed down to about 4~> 

feet as at D.D.2. The fresh rock below 90 feet would require close 

drilling and blasting. 

r 
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TRENCH ACROSS SULLIVANS CREEK 

Across Sullivans Creek (Plate 4), where tunnelling conditions 

are expected to be difficult, it is proposed to place the sewer in a 

trench. The length of trench depends on the location of the portals. 

On the western side of the creek the portal would be either in bedrock 

at about. chainage 17700 feet or in soil and scree at some point to the 

east. On the eastern side the portal would be eithe.r near drill hole 

D.D.6 or farther to the east near drill hole D.D.11 (see "Portals"). 

The western part of the trench would be in soil and scree which 

consists ·of soft, poorly consolidated silty clay containing angular to 

sub-rounded fragments of sandstone. In drill hole D.D.5 the base of the 

soil and scree is 63 feet below the surface (R.L. 1885 feet). West of 

the drill hole the soil and scree becomes thinner, and the bottom of the 

trench for a short section near the portal would be in interbedded sand­

stone and shale (Plate 9). 

Under the creek the trench will be in alluvium. The position 

of the boundary between the soil and scree, and the alluvium is not 

known accurately; the inferred position is shown on Plates 4 and 9. The 

alluvium consists of silty clay with possibly some gravelly horizons at 

depth, as indicated by auger holes put down some years ago further up the 

creek. 

Where the trench crosses the creek a coffer dam will be needed 

each side of it. The banks should consist of impermeable material to 

keep water leakage into the trench to a minimum. 

If the trench is extended east of the creek it will be in silic­

eous shale between about chainages 18800 and 19200 feet. Between chainage 

19200 feet and a portal at about 19680 feet the bedrock is probably mod­

erately ""~"to highly weathered siltstone and shale overlain by up to about 

20 feet of soil which is at least partly alluvium and fill. 

Exavation of the trench will be possible with earth moving equip­

ment in the soil and scree, and in the alluvium. Some light blasting 

will probably be needed where bedrock occurs. The trench will be up to 

70 feet deep and supports will be needed to prevent collapse, particularly 

in the soil and scree, and in the alluvium. 
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Water inflows will probably be slight in the soil and scree, 

and in the siltstone and shale. Moderate water inflows may occur in 

the siliceous shale and if,gravel beds occur in the alluvium. 

SEISMICITY 

Seismic activity in the region is fairly common but is of low 

magnitude, not exceeding 3Y2 on the Richter scale and generally much lower. 

(Cleary, 1967). The ground accelerations associated with the recorded 

shocks would not be sufficient to affect the tunnel and it):3:c"portals • 
"'".".. "~ 

None of the faults crossed by the tunnel line has been active in recent 

times, and any _.future movement is considered extremely unlikely. 

USE OF EXCAVATED MATERIAL 

Fresh dacite crystal tuff excavated from the tunnel would be a 

source of high grade concrete aggregat~ for lining the tunnel and- shafts, 

provided that it could be suitably crll~hed and screened. The rock is 

extremely hard and strong, and is not known to contain any minerals 

deleterious to conci--Wte':'",~e>The sandstone from under Black Mountain could 

also be used for aggregate provided that it does not contain an undue 

proportion of shale. 

r 
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CONCL1JSIONS .AND RECm'IJ'.1ENDATIONS 

1. The investigations carried out indicate that, on geological 

grounds, proposed route for the tunnel is suitable. The route incorporates 

some minor alterations to the tunnel alignment made desirable by the 

results of drilling and surface investigations. 

, 
2. It is estimated from the drilling and seismic refraction 

results that about 55% of the tunnel would be in hard, strong, fresh 

rock where little or no support of the tunnel roof 1vould be needed. 

3. About 25% of the tunnel would be in rock softened and 'Iveakened 

by weathering in w·hich the roof of the tunnel would need to be supported 

by steel sets. Anothe;· 20% of the tunnel would need rock bolts and 

possibly some steel sets for support. 

4. Overbreak in the tunnel would be minimal in fresh rock where 

joints and bedding planes are at a high angle to the tunnel. Some 

overbreak can be expected in rock softened and weakened by weathering. 

In places intersecting planar defects such as bedding and faults joints 

striking parallel to the tunnel may give rise to some overbreak. 

5. Close drilling and blasting would be needed to excavate fresh 

rock. Where the rock is highly Heathered excavation without blasting 

will generally be possible; some forepoJ,:ing may be needed in the ~lOrst 
"!t 

ground. Modera tely ~lea thered rock lvill ~equire light blasting. 

6. Almost the entire length of the tunnel will be below the 

Iva ter table and conseauently wet caridi tions can be expected. T!la ter-... '~~: .. , 
pressure testing of drill holes indicates that .vater flows into 100-foot 

lengths of tunnel will range from almost zero to about 100 gallons per 

minute. 

7. A suitable location for the outlet portal is indicated at 

about chainage 800 feet for a recommended tunnel invert level of 1770 

feet. 
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8. For the portal west of Sullivans Creek suitable bedrock at 

tunnel level is indicated at about chainage 17700 feet. 

9. East of Sullivans Creek it is recommended that the trench 

be extended east along the alternative alignment which passes through 

drill hole D.D.11. Suitable bedrock for the location of the portal is 

indicated at about chainage 19700 feet. 

..:;:e::-' ,', 

10. The three shaft sites at drill hOles\1IJn:~:D:~7, D.D.8 and D.D.9 
, 

are considered satisfactory from a geological viewpoint. 

11. It is recommended that the shaft at Black Mountain Creek be 

located at the site of drill hole D.D.2 rather than at D.D.3. 
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APPENDIX 

DEFINITIONS OF SENI-QUANTITATIVE 

DESCRIPTIVE TERMS 

Grain Size 

Bedding 

Hardness 

Coarse-grained 

Medium-grained 

Fine-grained 

Laminated 

Thinly bedded 

Thickly bedded 

Hard to very hard 

Moderately hard 

Soft 

Percussive strength 

- 1 mm to 4 mm in diameter 

- t mm to mm in diameter 

- Less than t mm in diameter 

- Less thE.n1 ,10 mm thick 

- 10 mmto 100 mID thick 

- More than 100 mm thick 

- impossible to scratch with knife 

blade 

- Shallow s cra tches 11{i th knife bla de 

- deep scratches with knife blade 

Strong to very strong - cannot be broken by repeated blows with 

a hammer 

Moderately strong 

1-Teak 

Joint Spacing 

Closely spaced 

Moderately spaced 

10fidely spaced 

- rock breaks after 3 or 4 heavy blows 

with hammer 

- rock breaks after one blow with 

hammer (includes brittle, fissile, 

friable, plastic and flaky rocks) 

- joints spac;ied less than 6 inches 

apart 

- joints spaced between 6 inches at 

3 feet apart 

- joints spaced more than 3 feet apart 



Tilea thering 

Fresh 

Slightly weathered 

Modera tely ~vea thered 

Highly weathered 

Completely 'tITea thered 

II. 

. '" 
- rock sho~ili.no discolouration or .... :::,,/: 

loss of strength 

rock is slightly discololrred but 

not noticeably lower in strength than 

the fresh rock 

- rock is discoloured and noticeably 

'tITeakened but a 2-inch diameter drill 

core cannot usually be broken by 

hand across the rock· fapric 

rock is discoloured and vleakened to 

such an extent that a 2-inch 

diameter core can be broken readily 

by hand across the rock fabric 

rock is discoloured, decomposed and 

easily crumbles, but the fabric of 

the rock is mostly preserved. Rock 

has the engineering properties of a 

soil. 
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GEOLOGICAL LOGS OF DIAMOND DRILL HOLES 
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l!r S~NDSTONE ho..l""d. Ctnd s. 0+'+ rock IliIT' IIg'l" .Br()~D~~e IGt! pps 
Iq~~ 

Pa,/e 9t'"e-y I mod.. hard ' ' I"-t'l I'i fc [pl 
,Ill ' ' S~NDSTONE 

~ ~I~p ~i 
fres:h Q()cl stt'"o,,~ yoel'l: • ~s", 

~~ 
~ Ipfi lM , '1i1~ 111S'o' ~os 

Pa.(e.9t-ej, soA-,wea.K I-O.~ Ip·!1 I-
SHRLS I?h'o" Broken "Zone 113 

I-

I/~ SHA-LE po.l~ 8'r"e; a.l +CH')~+i'l; ~ h'lj?'j," ~~s~~ 

~, hQt-tl a.,,' soft h)J~, '--' ~ 
ur ... "ef' 2one~ I> loPS 

~ S~NDSTONE ,~ lops 
SS {I-U~ / MAA'. GOl""e'l-en"th 1'1", k 137'.," Sroketl -zone ~!IC >s, ~ 

sha..lt oJ-lered mo.d" colre lenfos 'l"-b" I l:lb':?" 
~11!> )S 

.-s ii m , ...... J Bl""okel"l 'Zones Il~ 
,. ;1 

l~ ~s ~ 
11311'~: 

;i 
, - D( )$ lib 

S. 11,.3' s-y t~~ IP··' 

~ ~ 1u:;I~ !jr-t>ken 
Ipl· 

14-s' g~ 'Zone 

ENP OF HOL..E 1Jr.t;;'8'" 
-

" 

[OAII.L •• - M'o,t!,. C. l!Q!U WATER PRESSURE TEST§ 

'IFEED 1-1 u,.1""':.I1II1", FRACTURe lOG:-~ ~ trectur •• poll' faot of can. ~ fIf cere loa are bIochd 1ft. _OEA rvP£ .. MeChaoica.! 
ICORE,~ Nr11 r. +Hole KDOfNG AND JC)IIfT PLANtS:- AIIQIIIS en.....wlld ,MGtl ... to 0 ,..... nor ... to tbe core aala :SUPPL' UNE ~ tOd " 
+r I::OI;:t,nnD"" tI~hP !VERr'CAL SCAl. • .2QQpRi~ 

IORILL.A 'M 'P<:I. .... r p.1I . I ~!:':. QI"~ 0'. ~ve' "'hf •• 
MCtiOf)S or. i~dlc_d tJUDhicctty tlw ~ ... ,u_ 

3/bl(,'f '" lJ It 4/"; If!"I(,i,jv" r S-S/ ,4-/~ ;.,4-8 REFERENCE sYSrr .. 
[COOIPl.m '20 I b i hq Fa P. Lo c ~1I0 (1/ Sill! I"':"c.' ".WOTt ::lllvPn ,.,.f Hinp .. n,1 , , 
[UlGGED r.. A'.M. I-/pn,.{P.r(nn Res:o J",rpc: -+'In.. nfl, nArt 

l"'AncAl. SCALE If) l'oot· linch .{'yalh" nil P.(] MQO!;/3 
. . 

[COU>UA 
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.. 
~QIUI::f ~C2I.Q~c<LQ QIJIEB!.1. SE\1£Ee HOLE NO. PROJECT 

BUREAU OF MINERAL RESOURCE~, LOCATION aI II'llIERSECIIO~ QE SEISt:llC I~eI1:'E~SES Be' alii D DlL... 
GEOLOGY .AND GEOPHYSICS 

NEB12 QUII EI ~QI:?ISI. (.5 EE !3li:l-Qw") DD4-i 
9.0° GEOLOGICAL LOG OF DRILL HOl.E ANGLE FROM HORIZONTAL D'RECTION . 

l " . rnbQE 1!82Q[::J (Stt::QIllIQ ('o-at::ds) 18b2. ' SHEET --1- Of ...2..... COOROINA TE 5 R.L 

IItOCI( TYPE D£SCR,pnON '. • FI DE:T" tRAC'LAE L~T ~l STRUCTURES. ~;;l WATER 'PRESSURE TEST .~ a D£GAH Of wEATHERING lITHOt..OGY, COLOUA, STRO.GTH, HARONESS, [TC. LOG s~r LOG "'. GORE JOINTS, VEINS, SEAMS, FAULTS, CRUSHED lONES I !i ~ Loss ~ Qollon$ per mlnule per 1001 . gs ~ 
RECOVER ' I:..J . u m u 

p. 
.. NY' 

NO CORE 
C4,'II'I8-

soil o.nd deco,-npowl, 
+vff 

10'0'" -~ DACITE (3r-oW'n , iCOGl"-:se V NMI.C 
lI'II"/Bt-"kJn 'Zone W;i+h 

TUFF .9t"a.ineo. , moderotelj 
V ii1T'\ so.n ~ mo.ter-icti CRYSTI7L v 25 

hiqhl.)l lVeo.th. soft "'net W'eClk ,...ock v 
IS'/r" y' IS" 7" Broken 'Zone ~ 'ff DACrTE Br'oW't1 1"0 pate 9,"ey v qOI 

V '2b 
CRYSTI7L TUFF 91~e€.n, coo.l"'~e ,91~o.·l() ed., v 

20'0'"-
rnoc\el"'o.teIJ' mod. hard o.nd ~tron9 

v r;;;-v 
~OD 

W'€.(.\tiret'ed I"'ock. lenjih 
v 

M~)(. c.ore v 17 

"2", most len.9ths 
v core v r;;;-

2" - b" 
v ~o~ v 
V 'l8 

V 
Jo'o''-

('>I 

V ~ r;:r v ~oc V 
IG 10 p~ 

f') 

V I'S'" 
'2~ v I--g.; () , 1: 

V ~~ 'dO & M V e 
...... 

~. 
'fO( y ~P' i 

V '30 v 
v" 14-1'7" ;r 

70£ 
DACITE P~le ,greJ, COQt'6e ,gr., h~rJ. v G~ ~ , v 

e~ 
j3< p ; :II 

stro".9 I'"ock. Hc,k. core I~~ V CRYSTAL TUFF v /Ii p i M 
51. W'ecx.th. ','q" tn~t GOre I€.~~slru _/0" v 

c:rc 
p j qOG 

I V J..-B'o· p j 

Brown +0 FIe .9t-ej .greet) 
32 

D~C.IIE v 

CRYST~L 1lJFf COCll"'se gr., mod. ha.nAl ('IIoJ. v M 
V qOt 

V 
tnod,~ra.te\~ . ·,wea.K !'Ock. Mox. co~ I~ V 19'1O" I~/.! G~ 

P I 31 
v 13,...t>ken ~ '3 P i 

~ lV'eo.-the.red S", Most core I ~ 1"-4-" V Sb'~" ~.&"q" 'Zone ;;J ~l~ 'i - ~ ~Ol <r 
PI,j . Da.le 9Yey, coarse ·v - JII-DACIT~ gr., .,.. 

v oJ) 

CRYS1HL TUFF ha:rcl., 5t..-o"-9 . rock. M~x ·v bo'o~ . ...,..,.... 'M v 
fresh +0 len.9th I'g-",·most v o po' 

qot 
,cor€. v 01><. 35 

s\f9ht~ ;core len9ths 1+" - ,'2" v ;OP' , v f;:;r. 
weo.the I""e d. v bOi!'!'; M 

v 15 qOt 
, v o • f~ Jb v I!' 

. V 
70'O'L 1:: 

V r-w- M v 17~.'2" 
Bl""oker") qo 

v '20l'le 1 G :l PI"; v [717" t<J'" . 2 
v 

~ S~F~i i":":" v 
~~ V , , pt 

V ICpl 
,y 

go'O" 
3 ....... . , ' . 

.. /lRlLL TV~' EIrJO() Mi"d .... fl 
.. 

WATER !'R(SSURE TESTS !!!/ill 

.fED· l::\¥dt:Q~I~ . FRACTURE LOG:- ........ of ffoctur .. pet toot of CON. Zones of ~ Ia .. GnI.bAoctled.m, PACl<ER TV" ::t'1idtlllli c 0.1 
CORE OARR£L TV..: !.c+rip,le BEOOIIiG AND JOHn: PLAJI£S:- An;tn ON .... aurMI reIattfl to 0 piON nonno" to ttw e .. DI, SUPPLY \.IME-tJ~ 
illbesp'l'r! looet: tube VERTICAL StALE /00 ps i : I i.ac.L 

DAtLLER '(:1. Q~ ik>lLds b: i fIlOJu t •• 91"" CI'. 9(11,19. p,.. ... '" . 

1.11 b Lb~ 
rat uctiOM CU'. ttMllcDtU 9fOpl .. cctl~ bit btooHd.j" strlpa 

COMlENCEO . . PHOTOGRAPli REfERENCE SYSTJ;!! L 
tCMOPLETED '~l~lb; . '* f 0/1 LOCA1IQI'J .flit;" Ptl.4W 1N6.Ji Ale ISS/lith/bit? "LAC •• ...., ..... E ·i:SUI"'PD.' Clf- Minl'!'a 

LOGGED BY G:= ='. ==odet::s;Qo DD .... .r,,~ fi I", . no. {] () d 
VERTICAL StAll f 0 £e 6' I '10 C h £r:arne QQ, , e·,9 tt:fQO/2S , , 

COLOuR 

'. Ret. /Q10!'" ISS/ RI t,'f,b3 (I of 2.) 
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PROJEcT , ~Q~I[! ~QI Q~G:LQ QUIEI3LL. 5E:WEe HOLE NO, 

BUREAU OF MINERAL RESOURCES, LOCATION aT lIS IE B,S ECIIQ DI (')~ ~E:IC;MIC Il$a'i(;'~SES PIA' 

DDlr GEOLOGY AND GEOPHYSICS 8b1 D CD' ~Ee[2 Dun.J.;:I QQ~T1H .. ('ig£ 8t;J.Q~+) 

GEOLOGICAL LOG OF DRILL HOLE ANGLE FROM HORIZONTAL 90° DIRECTION 
I IIB2QDI ,Sil:::Qcnla CQ-otcls) lab2' SfiEET -L. OF i COOROINATES 1:33bQ E I R.L. 

ROCI( TYPE . O"CR'O"ON pt DE:'" tOAC'''''' L~' ~~ STRuCTURES 
",-, WATER PRESSURE rEST 

~ ...... 
a OEGAn OF WEATHERING LITHOLOGY, COLOUR, STRENGTH, HARDNESS, ETC. LOG' SIZE OF LOG ~o CORE - JOINTS, VEINS, SEAMS, FAULTS, CRuSt'l'CO 10NES ~> ws .n Qolloru UfSf mlflule I pef loat 

. CORE RECOVER. . ;';i eg 8 
,- ~.~ 

V gO 0" 

~ ~~\ DACITE Pale 9yej, c.oo.t"se v NHlC 8/ • Bt"oken 'Zone ~ ~Pl i V t--~P( i 
CRVST~l TUFF 9 ..... o.i,., ed, hat"<~ rll"'o'!,9 v Ig~3" I' 4-v ~ ~t"o_ken 'Zone D ~. sp i 

I-ff"e&h to .... ock. MOl(. ~~c cOl"'"e v 
f..'1--- f'i M 

V (~ ~O\ sli9htlJ I efl,9th II q" I rY'od cot'"e v II1R'~" 1'5 P I 
v l::it""o/(en 'zone 

I 

5 weQthet'"ed len.91hs ~"-IO~ Ig8'lo"'-v qo'o" l-
V 1'1 

V ~~ f' i ~o, V o~i .v M b ; v ~siPt i ,= 
()O l-v ofpj I I"1M 

V ~ Bt"o~en Sp!i ~~o~ v 7ft 
"Zone 

V 7 
V IOO'o'!... I ~ V S , 
V 101''2'' 1H) ,j I 

~o 
V ] Broken zones v S .j B 
v- 01/0 ~! ~I j f;:r 

v is ,i .ci\ 
v 1/07'"," Iq 

END OF HOL.E 107 1 4-" 
" - I 

I 

" 

-

-

-

-

-

OAOLL rY"'~, ·Mil'vl. ... t 
~ ~TER ~SSUR~ TESTS 

rEED ~c!I::C!llli!;, .. fRACTURl LOG:- Numl>-r of ',oclurea ~ teot of COtt lOftts of ewe lOU ore bktthd ill. ... eKEo UPE Mec:t\liic:::! 
COR< OAAA£L TVP£ ~~~ ±~~; . BEOOING AND JOINT PlANES:-~ en lMCI.urHi ,.latl." to (I pllII~ ~I to "'- t.ON CIlia SUPPLY LINE bi I:::Qd 

±Ilbe, sp'lij ;===1"" =~== VERTICAL SCALE: lQQPSi '. find:! 
OAOLLER ~. Dzilrllu I ski Figure, QI'Ien Or, oaUV' 1)1'"*"'" 

Id~ LI2'j 
r." ,actio", or. irwllcat'd 9'QPhicolly bv btac. .. ..:I. in .,npa 

COMMENCED 

dlh.'lb~ If- PHOTOGRAPH REFERENCE SYS rEM 
COMPLETED roa. LOCQ-t",ol1 I5SJA/~ / "".1 

alACK.AND WHITE 'BIlteC1J of t:1ioet:g' 
LOGG£D .' ~ 9·~, I:lendel'"<nn Se~ OtiA~i"'lq/ ~o .R.esQt;.!ues filth 00: C! Dci 
V(RTICAL SCAL( I D fe 1.'1:' I i och- frame DO. .. B.9 t1 'jD.IJ:/.!L-

) 

(Zof 2,) 
. COLOUR 

Ret. 1Cf70/f,l I SS I R' "'bl,3 M(Pf) 99 



PIIOJ,eT NOQI~ MOlONr.L() OIJTFALL !=,EWI:::R HOLE NO, 

BUREAU OF MINERAL RESOURCES, LOCATIOIi 5:0 EEEI ~BSI QE CL.Ilt::ll E5 HQS.s .sHEEl, a1 Qt:Jr. 
GEOLOGY AND GEOPHYSICS 

; 

D.D.S E~QEQS:ED Illt:ll~EL !::I~IE (5.s: /; 8.e/.lJl~'''') 

GEOLOGICAL LOG OF DRILL HOLe: ANGI.[ '1l0III HOIIIlONTA~ 9Qo OlllEerlOIi 

eOOllDlliATU 2!I::USe:, 12J:IQt:J '5±t:Qm!~ Ca-Qt:d6 ) R.I... 18 !i:I~ , SHEET I oFL 

.(>c
o

, TV::"HER,.GI DESCR'P"ON r-1 DEP.. t·~~~ ~~LJ~.J~ 5TRUCTU",' "'.TER PIlESSURE TEST Jtillj II D£G"E£ OF LITHOLOGY, COlOVR. STRENGTH, HAR[)IIII[S5. ETC 51Z: OF _!~. JOINTS, VEINS, SEAMS, FAULTS, CRUS"f:D lONES Le:;s lr. ootns. per IfIlnu':l p., tOOl 
COR' 

F~S~113" 
, ' 

No coye 

-
I 

115'0" -5drH'ls"~()np FrQol'l'lpn" :.5 :~ Ib' 

~v'h iTe 5t1nci: INHlC ~ 
do'y Ilq'l,' 

IqOs 
, 18 

I 

~ 

Inteys per-sed SMth·-to(le med. 91",,1110<1 iOo ~ 
.G o'ndstone ha.l""c\ CV'Id:. STf-1)(,l9 +0 .~t, 0 - ~ 

0 ~g fro.3 rnen.ts wectk pC\.\e Sr-e~ C(f\~ ~ 
cVl d.. s a.fl cl.j' brown Y"oc.k. Mo..x. COr-e 

p 
::! 0 ~ day. ~~th 6" (> 13'0'6' ~ 
~ (sod &- scr-ee) L~c\s1o"'e ! q" CQre ~~ 10 In',· ~r 

,0 • f 
10£;7 ~ ;0 "WIWIW. 

~~ 0 ltO'e t!) r-~ 
/;; 

~ 104> 
0 ~i l) 4-7'3 I B/~C)wn clC\Y It-SZ'5"· 

~ I~O ~o'( ~; 10' 
I;~ :~ lH 
;~ :; ~O! 
~0 I X !18 

bo'l ~ 
0° I~t (-). b2' II 

MVIlSTONE ~o.r-k grey, soft W'eo..k !! ~ Ihighl;! altered 01C\.)'~ Y"ock, ~ !hb'b'" 130 

END OF HOLE bb' b ,/ 

-

MLL R" \1"<; !!l!ID WATER PR(SSURE TESTS 
H\JdrO'v\'!(' FRACTURE LOG:- ew"""' of "OCN'" p.' foot 0' CON. lOtI •• of core 10 .. are blOCked in IPACKER rvp£ 

"'EO...., Nl'1LC. tr-i 01 () HODING AHO JOINT PLANES:- ~Ie. 0" ","IU,," r.lollye to 0 pion. ,"",1ft01 to the cor. pia ISU.PL' LINE t;;h"; c.pT\~~ '1I)()OI-' tuhp. VERTICAL SeAL!: 

OR'LL'R, , 11 Po..I--C-P Fu~ur.' ;, .... '" 0_. 9G'ltll' pr .... u' .. 

to ...... cto 2k/b/(,Q 
rut I.c!lonl or. Indlcat.d 9,ophlcOIl. b~ Moe_eel_,'" .tf,PI 

'!< 
:I 55/;116/ b/tOf PHOTOGRAPH REFERENCE SYFfEM 

COIIPLI ,n _~j~'~ FOR. LocQ. hon :;-h J)1lt:t ""':""4, '/11o I.L~,""NO ... 'n Bureoli Ofioeml 
J<I'6:0IltceS film QO, aoL LOGGED G. ~~ H··l-Ip"1~~ 
frame 00 I e.£} MttoS/ rg \IE,neAL SCALE 10 -ree.i I j"l'h 

COLOUR 

Rec. I Cf70/11I ISS/ Rlb/" "If- M(Pf)99 



PROJECT Nn~T~ M()UHJG-Ln nlJTI=ALL S!="\/\/I=() HOLE NO. 

BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS 

LOCATION O~I RID( .. E IMMr;.(')IA-TI=L'IEBST. .. OF SIILLI\7A'NS .. 

CttE.EK A LOt-Jr. PQ()P()SEllTlINNE,l l-INE' (See BI!.loW' DDb 
ANGLE FROM HORIZONTAL q QO DIRECTION __ --,--''--

COORDINATES 3QOg'OE, IIblON (sttQmlQ Co-ants.) R,L !SItS' 
GEOLOGICAL LOG OF DRILL HOLE 

TVPE 

SILl CEO,US 

SHALE 

Gli.9ht1j to 
rnoc!.eI"Cl+e.ty 
W'eCl-th ered 

( 

~ I OE!CRIPlION ~I OE:TH ~RACf~ 1.1!1 I~ STRUCTURES I ~ 
-, LITHOLOGY', COLOuR, STRENGTH, HARDNESS, ETC I LOG I S~R~"I l~G % CORd §I JOINTS, VEINS, SEAMS, FAULTS, CRUSMCO ZONES I; . 

Soil and s't!I'ceotJs 

shale f/"'Q,9ments 

Bl"oW'r) io po-Ie ,91-ey 

1/10 0 e/"'o.tQ \.y hcu"'c\ bvt 
weak rock. l"1a,x. co 

len,gth :JII
• Mos+~ 

broker'l +h,-ovjhout 0.£ 

I'oc.k: f'l-o.ctures ec:tsdy 
o.lo()3 be.ddin,3 ~ncl 
Ij?int plo..n es, BectJ.'I(5 

. ,.~, ;, n,-a!Il:I:I"'brP'bll 
""~, .~ 

5'0" 
N Hl C.")tI .... mffl 

, 0 f o"~' [I[[lD'bH'q"I 

plClIle~ lJ F tD -i" apo.. ... lj 
l,jOlA+' ,1"-2" apart I 

.. ii 
~ 4-0'0" 
~ -t:IIII:ll/I 

B,~,o'. 
I Soft sa.I"Id.!:Tone I' Iltb'4~-

END Or- HOLE 

-

Ret. I Cf70/bl 155/Alb/bb5 

Beddi".,9 at 80° 

bO I It" 

SHEET I OF..L 

WATER PRESSURE TEST 
Loss .~ qollons per mlr'lule per fOOl 

WATER PRESSURE TESTS 

IPACKER TVPE ..Me.c.h.c¢nJ ..... ca .... I'--__ 
SUPPLY' LINE ~t:O.L"'--___ _ 
l",o"cOL SCALE SO PS'I ; I ioch 
Fu~ur.' QIVIII'I ar. QOIoIO' pr.nl,lru· 
rut •• cHon, or. lI\dlccrted .. tClotllcolly b~ btocked_l" 1!tIPS 

PHOTOGRAPH REFERE'!£U~Y T M 

IOLACK, 0" W"ITE But;ecll! o---==~G\I 
J~.eSOU rep S fU1X\-D.O. __ l.LlllO-,ii4..­

.:ft:r::un e no 'I e,gJ::I9.OJt/l1L 
Ico~u. ______________ _ 

M(Pf)99 



"'MeT !:lIQIUI:I ~QI.QI:lIG:L.Q C2IlIEBbl. SElo£:lEg HOLE NO. 

BUREAU OF MINERAL RESOURCES. LOCATION :ZQO EIii5.I: l:lIaSII:I Of: ~EloL I::lCSEII91.. (1080 , 9b!:H:JC> 
GEOLOGY AND GEOPHYSICS eSQ(2QSEO l:ll bI t::I E ~ 1.1 t::IE (S e6 below"') 0.0.7 

GEOlOGICAL LOG OfF DRILL HOt.! ANGLE 'IIOM _IZONTAL ~QO DIRECTION 

COORDINATES 32955 E . I 11:1:1 Q ~I (~1t:aDlI Q eel -Q tcla.) R.L ISSg' SHEET 1 ofl • 
NOCI( TYP£ Of'CA,.nON pi OE:TH tRACT"'" "~T ~I STRUCTURES ffi~ WATER PRESSURE TEST tmI a OEGAE[ Of WEA.THERING LITHOLOGY, COLOUR, STRENGTH, HARDNESS, ETC LOG SIZE OF" LOG ,"0 CORE - JOINTS, VEINS, SEAMS, FAULTS, CRUSI'f[O ZONes i'~ Lllss In Qollon$ per mlnut. pe' fOOl 

,. . CORE RECO~(R 8~ ~ . , 
Red bro .... n c.I Cl,Y 2'0" 

Siltstone Red bl"owf) !V'Ic\. :-..:. :- C~Vl.9 
-FrOjme~~ .!:lellOW' brmm decoO'\pased ~ VI .-. NMLC 0 

Gtnd clo.J M(;\,+eI-'it.\\ , by-oken 
.-. ~ -'-.-. 
-'- :I t hr-ou9ho()\ 
.-. . fa' Q. -.-.-. - r=--'- -.- . -'- 12'1," ~ 
'- 1~11j." ...J 0 

Red- bt'"OW'fl OIlck - z SILTSTONE .-. a--'-
Bl"ol~e.n 

... 
mod.et"o.tel~ :::Je lIow bl"'wt"I 50~+, wea.k 

_.- "Zone 
17' 0" 

-to hi3hlJ rock. Exte.r\.sive~ -'- 11l<"'t" -.-. 
:-..:.. -:- [i ';1," Bl""oken 

M 
weo.+he.~ed bro~e" rn'll'Io..,,~ plo.ceb :zone.. '2 

:-::::-:- 20'o·.!.. -:Zo'!';" 

w·,th clo.~ 
_.-

1'2'2'0" B .... oken 'ZOne 11 ._. 
-'- -:-::7 12.::z'" • 1'2 _.- I .-. 

Bl""oken H -'- zone 
:-: -7 co 1'1 '2.7'0" L5 -'-

:l"'b" 
co '13 M 

Reel. brown CVld a-;:j 
SILTSTONE. _.-

L:l'l11 .-. 
rnoder().-t~lj yellow brown sov., weak .-. 2J,. 

io h!,9hG rock, l"fo..~. c.Ore len3ih 
DIO S 

~ l 'q" ~. T~ 
W'e~thet-ed II" I'h O.t"t c..ot"'e l€I'lj "1hs .- . ~Bf'oken 7.one 0'5' -'- ~ I '-' -'-

1"_4-\ Much broken .-. M -.-
'3''1'0' ~~ .- . 

.... 0(, k. 
_.-
:-:-:- M'O''-
-'- 81"'0k~n "Zone 

fjf .-. 111j -'-.-. 
u::r'b" o ~i 21 -'-.-. 

~ 
_.-

rJ.,' 10' o i"i .-. -'- o s .-. gl""oken _.-
4.7'0" 

zone )~ 0 si 2~ .-. -'- )f .-. 
I ~F~i -'- ~irt :-:::: -:-

:-..:..-: 50'0':" !;O'O" 
l3rohen ~ ~ -'- So'ft." 

zone 
:-..:.-: ~ -.- ops i .-. _.-

6'S'o" o s 30 .-. -'- B ..... oken .-. 'Z.onp.c; 01'< i ;:j -'-.- . Sb' O" o s _.-
)10 los' . ~'l\ 

Beddifl.s ~t 10° '17:::: _.- :II 
.-. bO'O"- hl'l" ..-to- ):t 

~:-:- :=::::J Bl""oken I~ 
qil 

.:ones - b~ i ~ -.-
U,~" 

0 M .-. 
)~ 0 tr _.-

Bl"nken s . 
t-:~ 'Z0J\e.. 0 51 r :Y -'- 1>60 o sj -. ~~ -.--_. 

~b" -'-.-. ./ QI-"O kef} . -"Zon e 
1~ .70'0" ,'f' 

END OF HDt...E 70'0 4 

ORIll TV" Flnlln M' 1M :~I = WATER PRESSURE TESTS 

fEED l::l~dt:Il'llic. " 'AACTURE lOG:- ..... bet' of t'oclu, .. ",' foot of cor •. ZOIIet of c.. 10" ore blOClled in. PACKER TYPE :::B:iCb ani c a \ 

~OE~;~tJ=rt:b~' . HODING ANO ,JOINT P\. ... N[5:- '*'qt.. 0 .. rMG,ureO ,.Iotlwe to 0 plOnt 'Wfl'lGl to "" cor. pi, SUP.lT "'NE ~--t.a.d 
VERTICAL SCALE IQQpsi ; I ioeh 

""'LlER t:1 Qziw:ulshi FII.,Ur .. Qtv.1'I or. oau;. pr."ur .. 

C"" .... CEO s: l"7 I b9 
'u' ',etloll. or. iftdlcat.4 9fOphicOily b, btoc;ked. "' ,ftlp' 

CONPlmO I Q 11 1 b S ff;"POfJ. /JIZ.ItW';"~';Y() IS51111/~Jb5D 
PHOTOGRAPH REFERENCE SYSTEM 

Loco.-flOn 5~e "LAC •• AND WH'TE gUl"l"'al 0+. Hll'Io.t"d.\ 

I.OOOEO BY G,e.t:1
1 

tlenclet;{Ql.l 12.eSl2tl t:ces. .c-;llh f\ f) oil d 
VERT'CAl .CAU 1o ~ee:b I io,,6 £::a..m~.s. t19~trhl 

COLOUR 

Rec. IQ70/bl ISS/ Rlb/bb~ M(Pf) 99 
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I'lIOJECT NOQTI-I MOLONGLD OIJTFALL HOLE NO. 
~,BUREAU OF MINERAL RESOURCES, 

GEOLOGY AND GEOPHYSICS 
LOCATION !50 FEET WEST OF -COMt'10NWEI1LTH AV{;;;N()g 

aLONG PROPOSED TUNNEL LINE:. (S u 8e low~) 

,. ... '" I\"-II'AI LOG OF DRill HOle; 
;" 

A~LE '1ItOM HORIZONTAL 90 co DIRECTION __ --:-__ 

eOORDlljATES "Jltg·;W E _ I Q7 b'S N {Strom loCo -otds.) R.L.J.B.lt"3 I 

:. 

BIAC\-< .sOt \ ano. )o..le C~r-
br-own C!ct~ 

Ib'O' 

ISllTSTONE PoJ~ ~ellow bf-DWn 
:....-::.. NMI r 

--.-
--:- . 

hi8ht~ £oft (wecd-< r-ock, much --- 10'0" Beddi()-9 a.t 3'5" :--: -:-
wecd·h ere cl decomposed. TO c\o..'y. --'----

Mo.)(· ewe 1£'(l3lh 4-" ---
1---
1---
1::-:.--
1---
1:-:: -
1::-:.'-
1::-:-::: 20' 0"-1'-"" .;:. 
1:--..-:-
1-;'-
1,...--
1---
1---
1:-.... -
1---
1-'-
i--- IJo' , ,---,_.-
,-.-
1-'-
1-'-
i-'-
1-·-
1:-:.:-:-
1-
1:-'-
I"';;"': 'to'a" 1-'-
1-'-
1---
1-'-

Bedding CAt 4-0 0 1-'-
1-·-
1-'-
1---. 
1---

15010" 1":"":-

E~\D OF=' HOLE SO 

-

-

!lQill 

FRACTURE LOG:- Numb., of froctur .. p.r foot or cor,. Zon •• of cor. 10$$ or. blacked in. 

I!I[DOING AND JOINT PLANES:- Anlll,. are ""alu,ed r.lotlv. to a pion. I\OrlN)l 10 the cor. a_i. 

ICOMPLETED I 1'7 , b Cf 

ILOGGED (;.~~ ~nr1~Il' 
IVERTICAL SCALE I n fp pi I if) ch 

Ret:. 1'170/61 155/FHb/bb7 

~ 

1]-
i~ 
!...o 

SHEET...l.- OF -L 
WATER PRESSURE TEST 

loss In gallons per mmule per foot 

I~ 10: 

I~ 

!t 
1Vr 

~ 
10 p~ ~ "I"-~t2 rF b r~~ 

I' ~~. r~ V ts 

I ~ l-' ~p p~ 
~D t5 

~ 
~ 
r'l.l 

1'1 

~ 
~. 
II 

~ 

WATER PFSSURE TE~TS 

IPACKER TVPE~ecoq.nical 
SUPPLY LINE ~~~---r--­
IiERT'CAL SCALE 50 p& i : I inch 
FIQuru Qi .... n or. Qauo. pr'.lur" 
Tnt .Slcllons or, Innlcot.d Qraphically by D!ociled· In ~1rlP! 

PHOTOGRAPH REFERENCE SYSTEM \ 

I.L~K.AND WH'TE ...IiJ.LI:::e.ou 01.. I'1loent 
Resoutces fdm no Dod 
{I-'ame no., e-g H9'l4!12 

COLOUR ___ --'-__ . __ _ 

M(Pf) 99 



, 
OIIOJICT blaSII:! ~Q[ c~,Hi:I.C QUIE8L.L SEltlSe HOLE NO. 

BUREAU OF MINERAL RESOURCES, LOCATION 250 EE;;!;J: SCllI:1:! 5:El5I QE I:!QIEI. a!:IQ~/ 8bQblv-
GEOLOGY AND GEOPHYSICS eB.oeOSf;,\l Im::I~5L I..lbl !; (,1£g ar;L.O~ *") D.D.q 

GEOLOGICAL 'LOG OF DAILI;:' HOLE . aliGL[ 'IIOM HQIIIZONTAI. ~WD DIRECTION 

. COORDINATES JlclbOE. 1!230N R.L. 1833 I I SHEET -.L. OF I , 

8 DEGRE~C~' TY~!. I Of'ClI'PT'ON pi .':TH t·~~t'E ~~lJ~EJ~ STRUCTuRES I i ~ I WATER PRESSURE TEST 

~ I 
LITHOLOGY, COlOUR, STRENGTH, HAROfCESS, HC. SIZE ~ _!~. JO"NTS, VEINS. SEAMS, FAULTS, CRUSI'tEO ZONES Loss ,n gallons pet' minute per fool 

CORE 

D~ 

Dark brown clQ~e~ : I~J~ 
I~ soil 

15'0" L 1* claj oncl I Nt'lL£: Yellow browl1 !~ 

silt"tone fr-a9r'f1entS q'b~' I~ 
I~ '- '10'," 

~ SILTSiONE Yellow brown I soH, 1::-::--: '12'0" 'Yello\\( brwn clQ'y 

modet"a+e b/' modet"a.te~ wea.k rock 
I~'-

·13'/j.", 81"oken 'Zone 13 1-·-
1:-:..:.-:- 'it ""ea.' hel"ec\ MCtk'. core len.gth q",. 1-·.,- .,; lin: ,1 Pf~i 
1:--".-

, ~ 
mo!:.t cOre le,,~ths '2."-i,". 1-·- ~o~ 'lifo 1-'-

~ Broken 'Zone 1-,- ~'~P;; FI " '0" 1-'-
, 1-,- ~(~P 91.\ 

1-'-
o ~, 15 

1- - 211-'2" 1-·- j3l':'oken ,one F I:-..i- flt'lS G 1-- ~ 'I'll, 1-·-
1-,- f~ Ib 

; 1--
30'0" 

~t "E r'-
1::7: ~ 

l:I':r", 17 
- 1-- ~',v BrOke~ 'Zone j:1 r'-

1-'."7. Bedding a.t '35" q2\ 
1- -
1-·- 18 

" 1-'-
1-·- 4-0'0"- "P I~' IF 1-'-
1-,- .vpc; ~~ 
I~'- ~ Broke/) (:one lop' 

119 
1-,- ( 

ltt 1-.'-
'~fO~, 1-'- ( ~ll 

: 1-'-
1-'-

/j.q'O" 
1:20 

1-'-

END OF HOLE - Irq FEET ." - . 
\ 

~ 

'-

- , 

~ I 1 
I 

ORIll EIOOD Minrlri mu • WATER- PRE~SURE TEr~ 
.. ,H~,d ..... a ,lie FRACTURE lOG ~- .... ber of rroc:tu'" per 'oot of cor •. loft .. of cor. 10 .. 0,. bloCked In. lPACKER TYPE ~ed; O'IC" 

~::';'he7u~ 
RODING AND JOI~T ~'NIES:- Ano'" 0,. mea,,,,," refoth,. to 0 pia,.. ~I to 'ht core OIl, ISUPPlY l'N! t:J 1::0 d 

VERT'CAl SCAl' SO pS i : I io c b 
F'Qu'" Qlvln 0" GouGe ',....ur •• 

217/bq 
f.at •• ctlon. or, il'ldltoted QloOhic:olly by Dto('lI.ect.~" ,t"PI 

COMPlE' 11./7 i bq 
PHOTOGRAPH REFERENCE SYSTEM [,\ 

I/: Loc. a TIOt1 See Dti.i(~jN411v~ I SS/A/(,JbSO ".(i"". ,"H,TE RUI--p.n' of: I'1lnPhl) 
LOGGED C. A.M !--I PnrlPKI\r, 

Fo(7.. 
. ~st)IJl-ce~ filfY'l flO. and 

VERTICAL SCALE JD +eet~ Jjoch ft::umE DO ~ e.,g t:i9.2'J:/.1'l 
, , I COLOUR 

Ree. IQ70/&1 ISS/Alb/bbB M(Pf) 99 



"'MeT ~nJ M()I at-l(',..Ln C/JTFAI l ~ (;I.VEQ ·HOLE NO. 

~OCATI()Ij 300 fEeT weST OF CLUNIE5 ROSS 5J"gEEr, SLONe;. BUREAU OF MINERAL RESOURCES. 
GEOLOGY AND GEOPHYSICS DD 10 . PROPOSE!) On}N~EL LINE (See 8€j..qw*') 

ANCIU flIOII MOIIIZOHT"L '10'.· OIRECTION_· ___ _ 
GEOI.09.ICAL LQG OF J)AlLL H,Ck.~ 

COOIIOIIlAT~S . 2Q()F?CJ F: 12~5EN(5tt-Jlml n Ln .()t-"d ,,\ u. 'Rlf2 I SHEET L OF .z.... 

SANDSTONE 

fr-qgments 

SANDSTONe: 

moc\.er-atel~ 
to h'l~hl'y 
wQo.the .... ed. 

SHRLE 
highly 

weathet-ed 

BvoV(n to pa.\e 9t--e,:j, INMlC' !;::;1'2'Ti"s;;--.. --"'-'-'B .... o::..:.>k=€'..:....:....-nz=GnI..::-e--t 

Meet. ~r-a.inec~; moe\. ~a.rd'," lIMI ...... ~'boI 
mod weak r-ock. Mo.)(. 

lS.e>r-e lenqth b". : '·llq'ft."-

Petie gyey, soft, W'eak 
r-ock, b!'1)ken o..\titO~ 
+hr-ou'lhou+ a.nd mvch 
decomposed. To cIa.)' 

1'31 ." 

-

, .' 

::::T;Dk~~7~bJendet:SoD+ FOp. . Loc.~ t,O"S ee . Dp."~'~lrr'0 ISS/I11&;.,It'i 
.VE.TIC~L '~LE 10 feet: I inch 

ISS/Rib/libel (I of 2!. 

. ~.m.B..:.=,.!mu~~ TESTS 
~C)(ER TYPE ~_~nl~ol . 

,SUPPLV "NE· N. t"od 
"".TICAL tCALE I oops i ; I in cb 
Flour .. Oi,,'" or. QfN~ Dr,.u", 

_ r .. , "ctlol'l' 011 If,dlecttd OtODhiCo1l't b~ 0t001l4ld·lfI ""PI 
PHOTOGRAPH R£FERENCE SYSTEM 

i"LACk.AND "M'TE BIJrea\l of M;nec,,-l 
ResQurces f;lm DO, and 

~ (mOle nO,.. e.,fJ' M'fQs!;rJ 
Ico~.~· ____________ __ 

M(Pf) 99 



PROJ(CT i::lIOrzII:I I!1QLQt\lG:l.Q QUrE:a/,;L ,SE I::iS,R HOLE 1iI0, 

BUREA~ Of MINERAL RESOURCES, LOCATION 300 EEEI WESI DE CL.!l DIlES Rn~<. S<l:fl.t::EI, el.Ot-,lG, 

D. D 10 GEOLOGY AND GEOPHYSICS 
erW£Q5EQ IL!~l::>II::L L.I~E (Sr::e' 8el;.g~jJ) 

GEOLOGICAL LOG OF DRILL HOLE A!'Gi.E fROM HORIZONTAL ~l(t DIRECTION 

COOllOINATE S 2~Q~!Q E , 11555: bI (S±I::QIll\Q C:a-Qt--ds.) R,L IRgZ' SH'EE!..l... OF ..2-
NOel( TYPE 0£9CR'PT'ON ~~C D<:T" tRAC'- L~T ~I~ STRuCTURES ' 

~~ WATER PRESSURE TEST '~ wW 
I!t. D(GR!£ Of' WU.lt:tERI~G LITHOLOGY, COLOUR, STRfHGTH, HARDNESS, ETC. LOG SIZE OF LOG % qlRE - JOINTS, '1EINS. SEAM9: FAULTS, CRlIS"(O ZONES ~> Loss In oallons per mmute 'per tool 

• . .' CORE RECOVERY I~ 

", 

tr,ght to mediuf'h 
.. ~o~ ~~Irol~en ~Ot'le ~ S~NDnoNE: , , ' NML~ go 10" p..: 5 5 

~3 
sl(ghtl~ to ,gr-ej o"nc\ 'petIe t-ed I'-~ l~ 0 s Itt 

mode I"C\-te!j bl""o'rll'), medium [o.i~e:J.. . , 

I(!~ ~~ 
~7 ~, 'H 

, . s' ~3 
weo.thet'ed " ha.rd.- s-tl-on.,g rOC ' 

t IS 

Mo.x, co\"e. len~~ 1. '17" " ~2" do.j .s:ea.m, f-
qo'o'!... ~"sho.le bed ,~ Ib 

most cOl"'e lengths :r"-IO" : >~ t--
Iql'2';' \ 17 e: ~~ M Broken -Zone p: i O''f" Q3 '0" 

Becldi"j Q.t bDo "6li', r ' I:~ 
/) S N 

,. " rEl~ ~f ~, ~l 

I/odd' 
C3~ ~~'I Ilf 

END OF HOLE JOO ' 0" 

-

: 

-

, , 

, 

-

-

.. . '/ 

-

DOILL TY~ HO\JI" c. 
~ WATER PllESSURE TESTS 

F<ED I::!~d t::C!U~~ : FRACTURE 1.00:- Nurlllbet' of hoetur .. pet'·foot of cort, ZO~I of COt. 10 .. 0" bkaclled in. PAC.KER TYPE B:e:C]; a 0 j col 

CORf: ...... LTY~ -:':1..' ±t::ipl~ HDOING AND "OINT Pl.A-.£S:- Anqlts 0'1 IMIGiurtllf feloth,. to 0 plane normal to 1M ·cor. nl, SUPPL't L;NE ..r:Lro d 
tvbe sph:t iOOet +Uhe VERTlCA L SCALE 2 0 0 psi I io"b 

, DAILLE. 'r1 e~ 1::' e. ! I FIQur •• 91.",n 0" 0010101 pr •• ,u, •• 

COMMENCED Z. I 7 l b 9 
r .. , •• ellona or. indlcattd (VODhjC(JII~ b~ bloclleG In "'IDS 

COMPLETED I ~1~ '/~; , *' , / 
I5S/AI"/t.4-9 

PHOTOGRAPH REFERENCE SY~ 

FOp. Lor. ctt,-o KI See .f) /J.1wj £;"''4/#0 OLRIK,AND wH'TE,f1lJreau oCMinpra\ 
LOGGED BY G:' =:=:[lJ:(;:~1"I :E'S'DUI"'C€h tilm (la, anr.l 
V<RTICAL lCALE 10 ~1!j1±" I iQ"b ,£t:::aooe CQ I e,g, t:l9l0tl!!: 

COlOU.R 

Rec. ,Cr10/t,' rSS/Alb/bbcr (2 of 2) .. . " M(Pf) 99 



PAMCT !::/QBI:!:l tltHCblGoL Q 'CILIl:E:8 L.l. SE~e;1i! HOLE NO. 

BUREAU Of MINERAL RESOURCES, lOCATIO .. 8I3QLII: IliQ EE Iii I Sell/II:!' , QE QE~ DE CrEQet:l~£iI'S ~ND 

GEOLOGY AND GEOPHYSICS 
G:50Cf=IE t1ISn::l BbQt:.Ir· E~QeQsEiQ "Illblr:l E b 61D1E (SeE 8£i-fl': D.O. 1 I 

GEOLOGICAL. L.OG OF oAtll HOLE ANOll '- HOAIZOfiITAl 9 Q 0 D.RECT'ON 

COORDINATES ~Oq!.() ~ l'Iu.DnN (S+yo~ln en'fWd", \ Rc 18SS' SHEET I OF --1-

-,Y!:!- omR'OT'ON pi O['T" tR~~'I. y.c~~EI I~ STRUCTURES I i ~ WATER PRrSSURE TEST 

~ • "I I.tTHOLOGY, COl.OUA, STMNCTI1,I'4AROHESS. ETC. SIZ: OF %' JOINTS, VEINS, SEAMS, FAULTS, CRUS"EO lONES LDss .n Qollons pet IlImule pe' foot 
. CORE 

.~ . ·0· 

NO CORE Nx 
I: 

I 

I 
~ 

10'. I~ - ~ ~ o· 
Inteybedcled Po Ie br-OI.Vn Goft, Iy'eak § INNII'- i~ 

~ t-oc.k. 1'10.)('. COt-€ len.sth ~ 
1-" 

SILTSTONE 
~ g. SHALE. :s". IVfuch bt-oken a.nd ~ ~ h-'Sh Iy , cl eGOrn pos; eel to' cI a.,:) = 
~ IQ'4" ~ 

wea.the.red I Sanclstone.. 'lit 
~ ~ Ii 2s . ~ ~ N~uat-tz~f-t'~~1 
~ ~ ~ ~ 

~ =;;= 
$ 2:1 

~ l:so'o'!. ~ -
~ H :::::::::::!: 
~ 
~ IIbc 
~ l- llS - ~ 
~ ~ ~ 
~ ~Zo 
~ 

Bedd'lrJg at 4-5° 
11CJ : -~ I-

? ltd fl' Ilo 

Inter-bedded. Pole brown, mod. soft, ~ ~ 
SILTSTONE weak rock. MC\~. Coi"~ ~ 14-1.' "-,' ~ ~ 
1 SHALE l~n9+h q", most COf""e § • 14€'qU I" vet-ticQI tyt7. vei" ~ ~ ~jfJ ~" mod e r-aie I'y lengths "/"-5': $. hn ¥~ ~ wect+het-ed . ~ 

1 ':J 'I." . nl: p,li fr ~ ~ 

SHALe:. Dar-k 9t-'e.,Y 1 mod. soft! ~ It ~ ~ 
f'n~sh mod.. str-on.,9 rock. Mo.)(' g Beddin.g a.t b5° I~a 

cOt-e '1 en9+h "0", most-
~ ~ :~ I-
~ 
~ -

~ cor-e. le"..9-+hs '2'.'-8'~ 
. ~\ BYo.kei'\ 'Zone P!iOp' ~ r::=.-::, 

!=::::=:= 
~ Ibs's'" '3 

END 01= HOLE. b5 5' 

-
. 

.' 

i 

! .. ' 

'. .. _ . ,." ". 
10000cc 'TV,"". (i/H, I pc; = WATER eRE' TESTS 
Imo I-l "h .. ,.,) Ii I'. ''''''CTUR[ l.D,G:- Nulftblr of r'oelur" p ... fM1 of cor •. lon •• 0' cor. 10M ort bloc .... ,,,. PACKER TYPE .t1 ec iLa.l 

, ICOR()~;'L, .NMLL.±tlok .00ING AND JOtHT "PLAilI[S;- ~_ •• ,. IMCIIU'''' r.latl", to 0 ,lone ItIOf'If'QI to ftIt CON eni, SUOPCt liN' ...N..t:ad 
h lJi ~ D~~ ~tPf- +~h, VERTICAC SCAC .. J.CW P!.i·' . lin c h 

: IOR,cLtR M, Po rC' .11 I FIQur .. Q'\I,n .,. (101,19' pr ... ut .. 

. 2.ibiJ,q , T." •• cIIOI'lI Of' '!'lalrated 9'opl'llCOIl1 by ~oek"· In ""D' 

; ICOM.cETrO 1 S 17 '! bq --FOA Lo~ a.1'lon 
I 

ISS / II-IL/blf.'f 
. REFERENCE SYSTEM "I 

See OA."'1'N/i';,/D .~:; Br:r;e~ (')~ Minpl'l\ 
. ILOGGEO r; R' M. I-IPt'ld"r!nn 

.. 
~!'il'lul'"ce,t; .film nn Clf'Id 

VERTICAC 5CAC[ 10 (p pi: Irf1r,h fromp nil. pa Mq-:T.D/'ll 

'COlOUR 

- Rec- 1'170/1>1 IS'S/Alb' b7.0 .. \, MtPf)~~ 



IIIIOJICT N()(lT\-.I ~OL61\\(;1 0 O()'r~IKl S~\.!I='O HOLE NO, 

BUREAU OF MINERAL RESOURCE~. 
Loe~T'ON tlQ E!;:EI: ~~.sI QE L.I~ E &5 I tHz: e: S'ir2EET ALQ~G: 

DD 12 GEOLOGY AND GEOPHYSICS 
~IH2eQSEtl rllblh,l!;;b L.I~E (5.!:.1! BelQ~"')' 

GEOlOGICAL LOG OF DRILL HOLE ANGLI 'ROIl HQIIIZONTAI: !t:; 5 0 OIFIECTION Qa8 0 (r:t:l.!eJ 
COOROINATU 3232QE, 12D5QN (Sit:aroln CQ-Qt::c~S ~ R,L, IgRS' SHEET --L- Of Z-. . I 

""C'Y::AT"E~'NGI OESCR'OTlON' , pi OEOT" tR~~"'" ~.C~:£I~ "RUCTURES Ii g WATER PRESSURE TEST jfil Ii DEG!:t(£ . l.ITHOlOGY, COLOUR. STRENGTH, HARDNESS, ETC. SIZ: OF 0,'0 JOINTS. VEINS, SEAMS, FAULTS, CRUSHED ZONES Los& In'oallons per minute! pet' toot 
GORE 

-
Reef bro\V'() c\Cl.y With :~ 

'Y_v_t1.rtz pehb les, .:,~~;? 

let,)' anc.\ sho..le. fl""o.3me'1ts Yb" . 

SILICEOUS SHAL..E Pa.le ,gr€J I brDke/') I I"" mod, +0 hi~hly decol>'\pose.J +0 clo,j Lf'l 1::::- ~ weo.1her-ed pl~ce5 

SIL IC~t)US SH~LE Po.,l, to med'VM 9r-e~ ~ '/4-' 10" 8roke~ ''Zone, 
0. 

mod.et"o.tel~ ~oc\, ha.t-c\, but W'eo.k r-ock I Ib' bot 
~ iweo.thered 111'/'1+-" 

ISILICEoV~ SHALE Med<. gre~ +-0 91-e.et) BI-ej ~2D'o"' 
sI13h+1~ , +0 mod, ho..~cI., bvt weack II :1'1'1" , 

g,...okel"l 'Z one 
lYlocl e.!-~+e..t ,::/. , I"'DC.~ I I ctlY\i0Qtec\ 1'22' b" 

f~ ~ 
W~o.. +he,re. r-I ~1'U.'o·· !2b'O" r~ JS 

~HALE a.- CLA-Y , G"~ "" •. ~.llw c 'I"<"'n""" U'j,'; 5he/lt" "2:Dfl€ c b" w'lde f~ ; fl: 
51 Ll(EOlJS Me(t grej I moJ., ha.rd. . ~o' .- ~ Beddi"-3 '0..+ 70' ~ 

Sl-iR-LE bvt v/eak, 10000'!r')(),Jecl. ~ ~ l5rol<. 137 

sli5h+1j +0 roc.k, Ib: .. k 'Flits. ~ .m:' ~ rr:'Iod.el""Q.telj {'o.s;l..~ a, i00j lQ.lY\l"",t,'OI'l{ F ' [:n'o' . Bi"'()kel'l "Zone 
W'eo..+here d. s~(I..(,£d +i," +0 '3' CI.~o..rt tU'(J' [ I'~. Brokel) 'LOne. 

i 
~j~ 

, ~ 
Iq~ 

~ • 14-
, ~ G(J£I.\"'+~ "",cI.. d~ 

~,' 
L· , 

Meet 3re~, mo~, ho...rd. ~ 
-

~ SIL.ICSOUS 
15"1''1'' grokel'l 'Zone 

SH/'TLF- ' bv-t W'e~k. ,Ia,rnlflo..,-tdl 

~~~ ,si 5Ii3h+l~ I-ocl..t, Rock bpl'lf.s ea.s'li~ W bOl-t shcde Mel.. c.la.y PJ 
-!. 

WeOL"t'ne .... e d. a1ol"l3 ! Cl..1Y\ i () 0.."\' i () f\,)' ~~ >~~t~i i spa..c..eJ. =t ,; - 'lit Ctpa.rT .'1'7" 
pI 

" ~ ISroke" "2011e C c\~ I<lV v 

~ 
i~r: P' -

~ ~~i .1'2 pI 
:~ [; ~~~ p: 

~~ 
~~ 

, 0'0"- ~ :sP' 
113 

'5 tM ';f< 17'tiO" .C p:ii ~,t l,slLIe 60v.s SlI~ , Da.rk. 3rej I m.oc\. ha.rct 1J3'7" .. Broke." '%o",-e ,~ 

tl-es~ +0 bl~h+l~ but weCLk I I a.M'l" q,.te.J. 
' . .., 

7iiP ~. 

w€Octhe...-ed. rock, RDC.k sphis eo.e,'\ b : ~~ 
S<iPS 

I.a.lono-, ICtrnjilil,,1iol'\S Lw'o' It; 
I(; 

, '--
OA,U ~ M,I'1r1..-i I.,' l!2W WATER PIlES5U:7 TESTS 

'.EO I--I~d 1-11 ,1'1" ,.,eTVA! LOO:- MImI_ of froctJl'" p" foot Of ccn. ZOM_ ., eol'l lOA 0f9 blOc'" 'In. .PAC<ER TYPE, ~edia(\j=a! ' 
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1. 

APPENDIX 3 

\'lATER PRESSURE TESTING 

Water pressure testing, whereby water is introdu.~.ed under 
. ,,_t:t-

pressure into a section "of drill hole and the water loss measured, 

was carried out in all drill holes except D. D. 5. Testing 'l'TaS 

carried out at 10-foot intervals down from the highest level that the 

packer would seal in each hole. D.D.5 was not tested because the 

packer would not seal in that hole. In all drill holes, exc~~ D. D. 7., 

D.D.11 and D.D.12, pressure in the test sections was maintained bya 

mindrill pump capable of delivering water at a maximum pressure of 

150 pounds per square inch. In the drill holes where the pump was not 

used the supply line was connected to the nearest 'l'Ta ter main. All 

testing w'as done with a mechanical p§ip,~er. 

In the computation sheets the field results are reduced to 

give water losses in §allons per minute per foot of drill hole, and to 

give the effective pressures in the test sections. Rock permeabilities 

are also calculated. 

The water loss(t/f in §allons per minute per f.oot of drill 

hole, is obtained by the formula: 

t = kh 
i 

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'tmftif/.sections. 
:t1..;.' 

h = the leakage rate in §allons per minute 

i = the length of the test section in feet 

The effective test pressure ~s), in pounds per square inch, 

is obtained from the formula: 

s = d + P - q - r 

where d = the gauge pressure 

p = the water column pressure 

q = the loss of pressure in the supply line 

r = the loss of pressure in the packer 



II. 

The water column pressure (p) depends on the slope depth in 

feet to the water table (1) in relation to the slope depth to the test 

section (a). 

If 1< a the formula used is 

p = 0.44 sin Q (l+m) 

where Q = the slope of the drill hole in degrees 

m = the slop~ height from the collar of the drill 

pressure gauge 

If 1> a the formula used is 

,'~~,~~ 0.44 sin Q n 
where n = the length of the supply line. 

hole to the 

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 Damsite 

(Best, 1969) were used. 

The water losses at the respective effective pressures were 

used to calculate, the joint permeabilitY·if the rock in each 10-foot 

section. The joint permeability (U), in feet per year, obtained from 

the formula derived by engineers of the Snowy Mountains Hydro-Electric 

Authority,is: 

U = h 16200 (1 + 0.825 log 1rf) s iR 

where h = the flow out of the test section in gallons per minute 

s = the effective pressure in the test section in pounds per 

square inch 

i = the length of the test section in feet 

R = the radius of the drill hole in inches 

To use the test data from an NX size drill hole to compute the 

approximate leakage due to groundwater into a 10-foot diameter tunnel, 

located below the water ~~~~le, the following procedure is adopted •. 



III 

The leakage per foot of drill hole at the effective pressure 

in the test section is converted to the leakage that \vould occur at the 

groundwater pressure at the roof of the tunnel. It is then multiplied 

by a factor of 1.6 '\IThich, inal O-foot diameter tunnel, gives the leakage 

per foot of tunnel for a 100-foot long section of tunnel. In estimating 

the flow of '\ITa ter into the tunnel the average rate of wa. ter loss in the 

drill hole at a given pressure is taken. 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _ JJOJLTJi. _11.aJ..em 61-.t2-Jl~': 1I1...L --.1. ~.I!fl._ FEATURE _OOT-.il~~I!L_· ___ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (9)_ "'t5 ~ _ OIRECTION ....Q.8J_°Jrrf.lL R.L.OF COLLAR _ ...le.L5~ ___ , SIZE OF HOLE --Illt!L!; ___ DD I 
REDUCTION OF FIELD RESULTS LOCATION n.5..J~f-r ~~~ ___ PACKER TYPE _~lliQ.tU'-'!.L ____ DRILL LOG REF. ________ SHEET.L OF 1.. 
SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH C:~ON SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 

PRESSURE 
OF TEST DEPTH TO GAUGE TO aSIZE OF COLUMN TEST 

DATE FROM TO TEST START FINISH LOSS RATE 
SECTION (Ii 20'of STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTIES, WATER SUPPLY. 

(It.)' (It.) (min.) (p.s.i.) (golls.) (galls.) (golis.) (g.p.m.) (It) Nl( hO!e) WATER (It] (II.) LIN E (p.s.i.) LINE (psi.) (ps.i.) (p.s.i.) (g.p.m. per It) TYPE a CAPACITY OF PUMP, ETC. 

0 b c d e I 1- e = g o/c = h b - 0= i k* t m n p. q" r* d+p-q-r k x 'Yi 

3'6'69 59'4" 69' .. " 5 10 0'0 0-0 0'0 0'0 10'0 0-9 25? D 60' 8·0 0'0 0-0 .18.0 0·0 G.,,,,~ S61<>"/ 
5 I 0 0-0 0'0 0'0 0'0 '" rot:L 0·0 0-0 J g.o- a·o -- ._-- -
5 20 0'0 .3 -/25" 3-125 o -(,2S 0-0 0-0 28·0 0·0S'ft# 

5 20 3 '/25 6'25 3-125 0'(,25 a'D 0·0 1.8'0 0·08f:. P~~msQ~'I)it" 
5 30 0'0 4-5 4·5 o-g o·a ()-o 311-0 C-(J81 SO .f+.-j ur 
5 30 4-5 e'8"[5 "'·375 0·,n5 0'0 0-0 78-0 0'07g 4- Juaeons 
5" 20 (J-O 3-25' 3 -26' 0-65 f)-a 0-0 2'8-0 0'059 
S 20 3-2.5" 6-5 3-2.5 o-"S- 0-0 a-a 2 8-0' 0'OS9 
.5 .0 0-0 2. -/25' 2. -125 0·"25 0-0 O-D ,1/'0 t) '039 
t) 1O '2-'%5" ... ·'15 20125 <,.-4..,,5 a-a a-o 18-0 0-03a 

-
69'4" 79'4" S 20 0'0 /·0 /'0 t:J·2 /0-0 0·9 b? 0 70' (J.t) 0'0 0'0 20'0 0'016' tiaod St9aL 

5 20 /·0 ?·o 1'-0 0'2 WI',d. (j.f) 0'0 1 0 '0 0·01' 
5 ~(J f)·0 g'/25 ~'/25 t:J -(,2S. 0·0 0'0 :Jo ·0 0·05(;, . P~ ... tneQbil·,-t ... 
5 30 3 -12.5 ~·31S S-25 0"5 0·0 0·0 3" o· 0 0·056 5"0 .ft; lllr: 
5 '10 0-0 4-75 4-75 t:J -s 6 0·0 0'0 1;0 '0 0'08'6 J,. 'Utu~o';'c 
S" 40 4·7S "'-S .., '75 0·9S lJ.a .~ 0-D86 

.. -0·0 0'0 

5 20 0'0 /·5 '·5 0'3 0·0 0·0 "'0 -0 0·027 
5 2 0 '·5 3·0 J - 5 0·3 /)'0 0'0 20·0 0·027 
5 30 O'U ,3·2.5 3·25 0·65 0'0 0·0 "10 ·0 (j,05!) 

~ 30 3· 25_ 6·5 .3' ZS 0. 6 5 n·o 0·0 30-0 0-059 

79'4" lO>R' 0" 5 .~ 0 0·0 2 '12SO 2'/2S 0·425 S-l Q-ILL I-Ir-q? 0 80' J5-0 0·0 0-0 .4c -0 0·043 L1 ~oJ. Sea { 
5 30 2 -/25 . 4-" 5 2 '/25 0·425 ~o"J. 0'0 0·0 ""-5 ·0 0·0_43 

S 40 0·0 2·5 2'0 0-5 0'0 0·0 5'5"0 0·05 
_'i 40 2'S -5'0 2·5 0·5 0'0 0-0 S~-O a·os PP-~-.., Il<h, 1 i"-r" 
5 50 0-0 3 '/25 3'1'2.$ 0·625 0·0 0·0 t..r.; ,0 ", .t")' g 25 r+./v~. 
5 50 3,/25 ,·g75 3·25 0-65 .0'0 0·0 f.5·0 0·065 '2 IUQeon~ 
5 40 0·0 2"25 2· ('25 0-525 0'0 fJ·CJ !is '0 o·o.~~ 

., 

5 40 '·62.5 5· 21\ 2 -(,2,5 0·.1,2.5 0'0 0-0 S~ -a (1'053 
5 30 0-0 2 -LU_ 2. ,,2.5 O'42S 0·0 0-0 4S·0 0'041 

5 .30 2 '/~5 of·25 2-/25 0'425 0'0 0·0 ,,"S·/'") O.04!!J 

. - - -- - ---- _. - -

* values are read from appropriate correction graphs. R.c. I(HO/" • II t '" a, p = 0·44. sin e. (e • m); il t ;> 0, p = 0-44. sin e. n. 
No. J.5SLRJI?/ f?Z2 M(Pf) 107 FILE ----- -------
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WATER PRE$SURE TESTS ANGLE FROM HORIZONTAL(9)_Jj_~_ DIRECTION _____ R.L.OFCOLLAR_Li.8....3..' ____ '·eIZE OFHOLE~_' ___ OD '2 
REDUCTION OF FIELD RESULTS LOCATION _2J.8.15 L..;-la.Lo 0 tL.. __ PACKER TYPE --IY1~lC&IL_-__ DRILL LOG REF. ____ -'--___ '$HEETL OF£ 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE ·LENGTH C:~ON SLOPE SLOPE H1: LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 

flmSSURE 
OF TEST DEPTH TO GAUGE TO 1& 81ZE OF COLUMN TEST 

DATE fROM TO TEST START FINISH LOSS RATE 
SECTION (.20' of STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTlES,WATER SUPPL 

(f t.J (ft.) (min.) (p.s.i.) . (ga"s.) (galls.) (ga"s.) (g.p.m.) (fl) NX .... ) WATER(fI.) (ft.) LINE (p.s.i.) LlNE{p.s.i.) (p.s.i.) (p.s.i.) (g.pm. per ft) TYPE It CAPACITY OF PUMP, ETC. 

a b C d e f f - 9 = 9 9fc = h b -a =i k* t m n p. q* r * d<p-q-r k x 'Yi 
128'5',,9 "2'5" 72' ,,;;" 5 10 0·0 I' a /·0 ()·2 10·0 0·9 q? O· "'7n' ".1) 0·0 1'.)·0 ,,,,, . 0 0-0/ If """del. ~IO",I 

s 10 ,-n ~.o 1 -0 O·L.f--_ i..., ".~I:L .. 0·0 ~·o ,,. ·0 ""01. .. 2l'] o·(] ?'~2S ~." 25 0,"'125 0'''· I'I .• ~ 2.6,'0 t').(]4"7 . .5 . 2. 0 .,.t; 2..5' 'i"·2S ?f.. fS O· ... 2.S fj.f') '", . ,., 2i...o l').nLl "1 Pftt"meD.~i lit~ 
5 ~o 0'0 ~ '1.'1."1 "I·~25 D·725 0-0 n.f') 1"'0 (J'O{,5 . -SO' T+/lIt1' 
/, ~() '{ ·1..2.5 '1-,25 ~-5 0''1 0·0 n·n :n··o n.nl..~ ~. 'UClA.,nif .. 2~ n·", 2'75 "2.·75 0'55 n.t') n·t') '1;"-0 C-050 

v_ 

t:;' lln ?·75 ,t;. S' '2 -75 n·S ."i 0-0 0·(') :2.11. '0 o· tl ... ;.., 
."\" . 1 n n·1') I .. .,. I'S ~-~ 1')."; O··t') 111-·0 l'J .,,? 7 

5 10 , -_'5 <;'0 '·S O·g ·n • .() 0·0 ''''·0 n-02. '] 

II' R-I\ ·"11 7'2 '.1" 112',\" '.r; 20 0-0 2.9·0 29'0 jJ -8 la-a 0·9 1277 . 0 flO' . '''-0 O·.~ . 0·1: :11- 0 0'522 
I: ':10 29·0 ~6·5 '2 7·.11i ' 5·5 !II ro.L C·~ D." ?J ." o -iIIS.5 
5 .. {o 0·0 47· 25' 41·25 !3 '45 I· l) 1·5' 4Cf·!; o·esl 
5 40 47·25 94 - 7S ~7'5 9'5 r ·n , .S::- 4.·5 o .fUrS PpI'MClabilit" 

.. 
: .". 55 '. 0-0 57-5 57-5 1/-5 I' c: 2-5 ~-z-a . 1'035 L."'~ £t 7<1, .. ... "S.'\ 57·S 1/05·1151 14-7 -("'2.5 9'525 '·0 . I'~ "'a.-Ii;' 0,"57 . ~L IUGI!Dft'll 

'i 4('J 0'0 47 ·25 47-25 9'45' /-0 /'-r: 40-S 
oJ 

O-R51 
5 4-0 47-25 84'5 47-25 9'45 ,-n I· !> 14 ,,-s o ·1/s I - -
5 20 0'0 30'0 jo·o 6·0 ().~ n_~ --:fl' 0 0· ... .4-

'5 20 3'0 ·0 (,0·0 30 -0 6·l) 0·C; o·s '3"0 0-" ;,. 
129'("'9 R2'O" 92'0" 5 ~5 0·0 /'375 1-''i1!S 0'27."1 10·0 O-.q 1~71 o. qb .?,,' n·o 1"\·0 3'7 ·0 '0·025 4tJlld. !, ..... I 

0;- 2'1' I-~ 7'> 2'75 /-375 0-27.'\ /II rtxl. 0-0 0·0 -:t7·0 (')·02. ..: 

5 .'fl') (')·0 3 ·,25 ~ '125 0-625 0·0 0·0 6'2·0 6 '05&' 
5 ·"i"0 ~"25 6-~S g·I2.5 0·62.5 0-0 n·o . ~2.·0 o -n!'r~ P@I'",eQ.\'il;t" 
5 15 0'0 4 . 3 75" 4-375 0'i115 n·o 0-0 !i7· 0 0-019 '. 25 (17111" 

5 75 4·.~15 ~'7S 4'375 o-g75 0-0 b·l'] ~7·n 0'0"" 2 r"e"onc 
5 '50 0·0 ~·/"2.5 ~'1~5 0·6"2.5 n./"I 0'0 I,~.(J O·t'I.l('(. 

-..J 

5 15 0·0 1 .!'f i . f'i 0·3 0·0 0,0 .~.,- 0 0'02.'7 

2!J-!f.·~9 .~?' 0" ItJ'} '1'1" !) ? ... ().(J 0·0 (J.t:) O·t:) 10·0 0'9 I2.T? .0 100' ""2-0 O-l) 0'0 137-0 0·0 60001- S<!lQ{ 
~ , .. Q-O 0-0 (j-O 0-0 iAI rtld.. 0·0 n -l'] ."l7 ·n 0·0 

" <;0 0·0 0·62.5 0·{,15 0'/25 O.n D-t:) ~1.·0 O·()II 

5 5(J 0·625 0-815 0·25 0·05 0-0 1'1 .l') '2..0 0'005 PpI'mra.hl lit", 
5' 71f 0-0 O·b2.5 0·"25 0-175 0'0 1'\.0 tr1·o n·n II "(. I 'Ual'Dn 
5 1.;' 0·62." I·:t 5'0 0'725 0'148 (J-O 0·0 9r7·0 1'\.('),,,,- -
.1) 50 ~·o 0-0 o·n 0'0 {\.n 0-0 c,'i-o O·l'] . - -.-~ .-
( 15 0-0 0·0 . 0'0 0·0 Q·O 0'0 37·0 0-0 

* Values Gtle read from. appropriate correction graphs. Rec:. ''''0/.' +11 t :E a. p = 0·44. sin e. (~. m); if t > a, p = 0·44. sin e. n. 
FILE: No. _IS'slRJlJ &.7.3 "-9l~)- _____ M{Pf) 107 . , 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT _J-Jo'&I.!:!_ MtU,QIIi 9.h.Q __ 0 IJT~\,._ ~E W£p. FEATURE ~....Q1'~e-...J:L _ S ~lIFT _____ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (e)_.!UJ~_ OIRECTION _____ R.L.OF COLLAR _l.E.~ ___ , SIZE OF HOLE _ ~ ____ DD2 
REDUCTION OF FIELD RESULTS LOCATION -llB~ € ,-..L3.Loo ~ __ PACKER TYPE _C1.e~~ll~L ____ DRILL LOG REF. ________ SHEET.1.. OF~ 
SECTION TESTED TIME Of GAUGE WATER METER READINGS WATER LEAKAGE LENGTH CONVERSION SLOPE SLOPE H"[ LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 

OF TEST FACTOR DEPTH TO GAUGE TO a SIZE OF COLUMN TEST 
DATE FROM TO TEST PRESSURE START FINISH LOSS· RATE 

SECTION (.20'0' STANOING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTlES,WATER SUPPL'( 

(f t.) (ft.) (min.) (p.s.i.) (galls.) (galls.) (galls.) (g.p.m.) (ft.) NX hoi.) WATER(".) (It.) LINE (p.s.i.) LlNE(ps.i.) (p.s.i.) (p.s.i.) (g.p.m. per tt) TYPE a CAF:I'ACITY OF PUMP, ETC. 

a b C d e f 1- e = 9 glc = h b - 0= i kit t m n p+ q" r* d'p-q-r k x If; 

'-6·l,Q '0'2 ...... I ,&. ' 1'1 " " 2.5 0·0 0·5 0·5 0·/ /4 0·95 '2.7'1 0 , J I)' 12.·0 o·n a·O _~7'0 0·007 Qf)Od..... .s c9al 
r:; 2 .. 0·" , ·0 O·S 0-.:.1 ___ ._-- /II rod 0·0 0·0 37·0 a·at:J7 

- !'i !>o 0 ·0 , ·0 /·0 0·2 0·0 0-0 bJ-O 1'1 -1"1,4 0 ..... _, "a.ba-.t" 
S 3'0 1·0 1'0 / .0 n·2, 1"1_1'1 0-0 67 '0· 1'1-1'114 ~ I lua.;;,., 
!. 90 0·0 ,·Hi , . '2. 5" 0·2.$' o-n (")'0 102-0 -. 

O·n 17 

5 90 1·2. S Z .~ 1·2.~ 0'25 (')·0 a·o 102-0 n·o,..., 
<: £>0 0·0 , '0 '·0 0'2 0'0 0·(') 1:2'0 O·Q\4 
S ~S 0·0 0·5 0·5 0" 0'0 0-0 37'0· a·OO"1 

. 

, 

.. --~- -- -- ---

" Volues ore read from appropriate correction graphs. Rec. Ictl0/bl + II l ~ a. p = 0·44. sin 6. (£ .m); if t ;> a , p = 0·44. sin 6. n. 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _1'1-(L~.T:t:l.- _N O,,-o.l!!.!ibtL _ 0 D T FilL L ~ EW I:(L_ FEATURE _PIUJ PoSED -1iJ:tIJ:.F~ ____ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HOR'ZONTAL(9)_9..0~_ D'RECT'DN _____ R.L.OFCOLLAR_'~:L ____ /5'ZE OF HOLE-.tJ _____ D03 
REDUCTION OF FIELD RESULTS LOCATION ....l.~-t- -L3..2J,.!:!.fl _ __ PACKER TYPE _t:1.fUlIt~L _____ DRILL LOG REF. ________ SHEET 1- OF~ 
SECTION TESTED TIME OF 'GAUGE WATER METER READINGS WATER LEAKAGE LENGTH ~~ON SLOPE SLOPE Ht LENGTH WAT!::R FRICTION LOSSES EFFECTIVE WATER REMARKS 

OF TEST DEPTH TO GAUGE TO a SIZE OF COLUMN TEST DATE FROM TO TEST PRESSURE START FINISH LOSS RATE 
SECTION hi 20'0' STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTIES, WATER SUPPLY. 

(f t.l (ft.) (min.! . (p.s.i.) (golls.) (galls.) (goIIS.) (g.p.m.) (fl.) NX hole) WATER(ft) (ft.) LIN E (p.S.i.l LlNE(ps.i.) (p.sj.) (p.s.i.) (g.pm. per ft) TYPE a CAPACITY OF PUMP. ETC. 

a b ; c d e f f - e = 9 o/c = h boa = i k* C .m n p. q" r* d'p-q-r k.X 'Yi 

1/0-'- - ,q A7'o" Q7'O" 5 25 0·0 Ib'O 1(.'0 .1·2 /0'0 0·9 Sb? 0 gO' 2';-0 o·n 0'0 t;c. '0 0·288 FQlr .\ e",/ 
5 26 Ib·O 3/·75 15-15 3,/5 - I", Y"oJ.. o·n 

~~-. 

0·0 ~() -0 0·284 
Ii SO 0'0 23'/25 23'/25 4·"2.5 O-~ ,.,.c: -YJ..·O a-Alb 
I{ 11"0 2.."3'125 46-75 2.3·b25 4'72.5 O·~ O'~ 7ls.·0 0·42.<; p~~,." eQ b~J ,t~ 
5 15 0-0 2 i-O '2.7·0 S'4 ('I." ~.~ q¥ ·0 0·486 ISO -f'T / ",. 
5 71f "17'0 Of'4 - 0 27 '0 l;'4- 0·5 o·t;: qq·O (J·486 1"2 IUGa~n~ 
5 50 0'0 22 ·5 ?2-I; 4'" o-~ 0·5 14.·0' 0-40b 

oJ 

S 2.t; f)·0 /<=;-0 15·0 .~. 0 n.n 0·0 SD-Q IJ _? .., 

/1-6-69 
, .. .. 

25 -
1/·5 11·5 2-3 '77? 100' 7h:o 0-0 0·0 t'q-O 0·207 f:, orHi. 590./ 37 0 107 0 5 0'0 10'CJ (J-g 0 

5" 2.5 /1·5 1~· 0 II· !i 2'?' '" rtJd. 
("J.I) (').0 5"-0 0'20'"1 

5 50 tJ·O 15·3.15 l!i·::ns 3'015 0·0 0·0 (1/"-0 0--277 
s 50 1'i'·~71\' 31·/2.5 "'i'?~ 3·,5 0·0 0·0 gz..-O 0'284 Pe .... m@o.bil;t'lf 
5 "71\ 0'0 2"2.· .. '1.2.·5 "'5 n.~ o·c: IO.Q-n "".40" .100 n.J;;"(". 
."i 75 22,·t; 44 -1.1\' 22-25 4 ·45 o·S o·S J09-0 0·401 g IIIQfI';'nc 
5 50 0'0 17 ·5 17' _I] _~ ·5 o·['j I"l.;\ Qu,-.O 

... 
tl·3'" 

'i 2..'5' 0'0 ,7 . ., 12 -!J ·2-5 n-n n·n ~q-O. ".,.,,, 

12-b-"9 107'0" 1/7 'n" Ii 2S a·() 1/'1'25 lI'/"2<{ 1'62'S /0-0 0·9 7"L? 0 1 0 36.-0 ('1-,., f)-O ~.t) 0·146 bood. Seal 
~ Z .... /1.1"2.5 16 '0 7·875 /'57S 

.' IN rtJtJ. O-n n·" c;-e-t) (').,.~ .., 
... ~.rl 0·0 1"2·25" /2-25 2.' 45 o·n 0.0 4 .... 0 0-'22. I 

5 60 ,2 . 2.'S' 24-25 /2 -0 2·4 0-0 O-ll q ... ·O O·2.I~ Pe .... m~o.h~ \;t~ 
/:j ~O 0-0 31·25 _~I ·2S ".- 25 tl.~ I.t) 1.'12. -s o '5&.1 t'2.~ 1'1 I.,~ 
5 .''It'l ql· 2 ... "'2.,5 0 ~/' 25 h- 25 ".C; 1 . () 111':t • .co D-S61 "10 uo~on'!: 

.'i "0 0-0 ? .r:.' 2.'i 25-62.5 5'1'25 O·c; 0·5 Q3-0 
... 

0-461 
~ 2.~ 0-0 I." -0 15 -0 3'0 o·n 0-0 5"·(> 0- 2. 7 . 

IR-6-&A 1/1 '0" /? 7' 0" .!$ 25 n-o 10 • I'!." lO-I2.~ 2.-0'".1S ,0-0 0·9 771 .0 J" {J , 31.'0 0.6 O'D ;;q-O' 0-1 ez 
."i' 2.-~ 110·1'2'; 1<'1 ·25 g·11S ('825 1111 r~J.. 0-1) o-n Scr-o (} -1(,4 

."1' 60 0·0 27'11.5 21'/'25 5'''' '25 1')-" .o.c: q"l-f) o -~8f3 Pf>l-mea,bi ht" 

" 60 2.7·125 SS·37.~ 28·2.5 5·65 (?~ n.S: 11:;(·0 0'_"09 I~O 1"1'/"1'. 
5 gO 0'0 34· 75 .'!~·75 6·95 I ·n I·D 1'2.'2·0 0·6'2G. . 1'2. I .. ,. ......... 
s 90 V/·15 69·5 34'75 6·95 , ·0 \·0 1'2-2 ·0 o'b2b 

.., 

5 60 0'0 2.~·37S 29-:375 .'i·67'" n·W: o·S q"f . 0 0'.<:' 29 
5 ~~ 0-0 18'15 1P.·75 g·7S 0·0 6-5 S"A·C: O·:t~R 

_. - . _- _ .. .. _.- -

* Values are read from apprapriote correction graphs .. Rec_ 1'I70/bl + 1/ t ~ 0, p = 0·44. sin e. (e. m); if L :;> a, p = 0·44. sin e. n. 
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I' 

I 

BUREAU OF. MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

WATER PRESSURE TESTS 

REDUCTION OF FIELD RESULTS 

SECTION TESTED TIME OF GAUGE. WATER METER READINGS 

iF'RESSURE DATE FROM TO TEST START FINISH 
(ft.) (ft.) (min.) (p.s.i.) (golls.) (go lis.) 

a b C d e f 

IR-6'6Q 1'2 i • h" /~i' O~ 5 25 0'0 o·rns 
<;- <;I .. 0·875" /·5 

" /-.ro . ".(,) 0'0 

" I:.1l 0·0 D·O 
t; qO 0·0 '0·0 

S ,~ 0 O·() 0'1"1 

" ~o 0'0 (J.() 

S 25 6'0 0·0 

12D'6"9 I~"'"'' 14';:' R
i' c;- '2C;- 0'0 ~ ·/2.5 

.. '\ ~ ~ 3·12.5 {, ·25 
s ~o 0'0 4 ·/1.5 

-'" 60 1.:1 • ,2" R·2.~ 

" qo o·() ',·75 

.~ -qO .t; • 7!'J 1/'5 

It 1.1"1 0'0 -;?'7~ 
-,r ''21; o·() '2.5" 

1 
1 

-- - -I--

* Values· are read from app'ropriote correction graphs.. Re~. IfM
O'I.. 

.. 

PROJECT _NOjX[li _ __ tLo_!..C/JYA,j"iL _ _ il..QJ fibL._ ~1N..EJ2._ FEATURE _&..q£g~D- _ ..5J:I:.19:.E.T __ ._ HOLE NO. 

ANGLE FROM HORIZONTAL (e)_1L~_ OIRECTION ~ _ _ _ _ R.L.OF COllAR_I.9..0£· ____ , SIZE OF HOLE --I'i- __ . ___ 003 
LOCATlON~2.93CLLJ_I~~~_ PACKER TYPE ~ctt.Ji~ ____ :-- DRILL LOG REF. __ ---.:. _____ SHEET 2- OF~ 

WATER LEAKAGE LENGTH CONVERSION SLOPE SLOPE H~ lENGT .. WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
LOSS 

OF TEST FACTOR DEPTH TO GAUGE TO II SIZE OF COLUMN TEST 
RATE 

SECTION (.20' of STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PRO·PE RTlES, WATER SUPPLY. 

(galls.) (g.p.m.) (ft.) NX hOlt) WATER(ft') (ft.) LIN E ( p.s.i.) LINE, psi) (p.s.i.J (p.s.i.) (g.p.m. per ft) TYPE a CAPACITY OF PUMP, ETC: 

f - e : g 9/c : h b - a': i k* t m n p+ q* r * d+p-q-r k x 'Yi . 

()·R75 /")·,'75 /0'0 0·9 771 , o· 130 
, 

'1*-0 . 0'0 n'O Sq·O (,·o/b ilD11!' dost9<>l OfJ 
Q·625' 0'125 __ ---- I~,.cd. 0'0 t'J·o SI:J ·0 0'0;1 ~.,.. 6ot:Jsi 
0'0 0'0 ;';·0 0·0 q:,.·O 0'0 

0,'0 0·0 0·0 0·0 qlf.·O 0·0 . P ...... _ .. 4b;l~t" 
D'O 0·0 0'0 I~'~·O i. I I -0·0 0'0 

n·t') 0'0' 0'0 0'0 12;""-'·0 0·0 
oJ' 

D'O 0·0 0·0 0'0 q .... ~ 0·0 

0·0 0·0 0'0 O·D !;q·O n·Q· . 
_~·'25' 0·62.5 {o·o 0'9 177 0 140' '3"-'0 0'0 n·o C;q·O ~.I'J~t. 

~. 12.5 0'" 2. ... r AI ... .,J. 
.. 

n·n n.t") i:a .n "·o-~ " Pe .. m {'alu r.l" 
4" ?S' 0·8 '2.." O·/"] 0'0 q~.O 0'n74 25' ~T/qr 
""2S ('l.g 2.."\" n·n 0·0 qt,.. 0 0'074 '2 lUG;;'''" ct 

• • 11; • ., S /.,6 1"2."'.0 0"04 
.., 

0'0 0 .. 0 

.... 75· I . 1'6' 1"\'0 I"\.Q 1'2t,..O 0"04 
'. 

il'" 

~. 75 0'75 0'0 (J.Q ql,..O 0'01,9 -
2·5 0·6 O·() 0'0 Sq·O D· tJ4!i 

~ 

r 

- ... -

. . 

" 

_.- --.- - ---

+ If t '" 0 > p = 0·44. sin e. (~. m); if t ;> a.- p = 0'44. sin e. n. 
FILE _[S5-191_Ll~7lf_ (~~ _2.1 ____ M(Pfl107 No. 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT _ N~A.:rtL_Mo.!..P"'6j.,g __ -DJfl.Elf::hJ,_SE""ff!.... ~EATURE ~ML~~ow\Cd"t=I1. ___ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL(9)_~-'>~_ DIR£CTlON _____ R.L.OF COLLAR --'.i...6.z...' ____ . _I SIZE OF HOLE ~ .. ___ ."_ DD4 
REDUCTION. OF FIELD RESULTS LOC~TlON .J..U bO L JJ 82 Q!V ___ PACKER TYPE -.t1 EC.t~_~./!...L~ _____ DRILL LOG REF: _____ ·:--_~ SHEET -L OF~ 
SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH· CONVERSION SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 

DATE TEST PRESSURE LOSS RATE· OF TEST FACTOR DEPTH TO GAUGE TO a SIZE OF COLUMN TEST 
LOSS SEALING PROPERTIES, WATER SUPPL'( FROM TO START FINISH SECTION (iii 20' ot STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER- PRESSURE 

(ft.) (ft.) (min.) (p.ai.) (galls.) ·(golls.) (galls.) (g.p.m.) lit.) NX holt) WATER("') lit.) LINE ( p.s.i.) LlNE(p.s.i.) (p.sj.) (p.s.i.) (g.p.m. per ft) TYPE a CAPACITY OF PUMP, ETC. 

o. b C d e f f - 9 = g 9Jc = h b - a = i , k* t m n p+ q* r* d+p-q-r k X 'Yi 
q-6-6~ _fiC '0" 40'0" 5 \0 0·0 15"' 61.S 15·61.5 3' 1'2,!'i"" 10·0 0'9 S? 0 II- O· ~ .. O 0'0 0·1) ·1"2 ·0 -0.2.,/ c:,ood.. 59 ... / 

10 '" ·62.S ::II ·25" I!')·62.5" 3'/2.5 __ N rod.. 0·0 0·0 I?·D O' 2. It 1 
20 0'" . 2~'S' 28·5 5'9 O·t) c·!; 2.1 ·5 . 0·531 , 
J 0 2!L'i .'19·0 29·5 5·9 0·0 0·5 2., . S 0·531 Pe ... rn~Clb·I'it" .~. 
30 0'0 44-0 44 '0 g·fl o·c: / '.0) '!J'O 0·792 .. .., I ~ oft" I lit'. 
30 44'0 e~·o 44·0 ~'8 O·t; ,." ~tl·O 0'·192 5R I, v 

2 0 0·0 34f'2S 34·25 G-85 o·c; ·1 ·.0 "D'~ 0·6/7 
.., 

20 .Q4·25 "'·375 g4·/25 (, ·1/15 D·S l ·0 1"O'~ 0'("4 
, 0 0·0 19 .. 2.5 19·2.5 3'85 0·(1 o·s tI '!i 0·341 
I 0 19'2.5 38·5 19 ·105 3-85 O'D O'r;' II ·s 0'341 

10-6''-' 1040'0" 50 
. .. 

0 "i 20 0·0 2'·5 :2."5 4·3 10'0 o·g 14? 0 c::;:o' &·0 0'0 o·c; ?!;·s 0·381' Good. f.eal 
20 lr·., 4.~· 0 :21·5 4·3 N rod. 0·0 t).~ -"5·S 0-381 
30 0·0 37'0 ~7·0 7·4 o ·s f·O ~"'·S o·Gh'-
30 37:0 74 ·rJ.5 37·11.5 7·425 o·~ (·0 3'" ·S o ·brae 
40 0'0 37 ·/2.S 37'/2.5 1· 42.5 o·c; l' 0 "'". ·S 0·b611 Pe~k"~t\l 
40 J1,11..5 75·25 38' 12.1 7,(' '1..S .o·c: 1·0 -11-.1#.-. 5 0'6S'b 405-f+ IlIr .... 
40 17'1·15 108'·2.S" 33 '0 l,:b o·~ "0 II-Ir ·S 0·59.q ~'3 U~IP .. t\Jt. 

30 0'0 31-0 31' 0 ·6·2 . o·~ o . 'i' 'IS·o 0·5St!l 
30 13\ ·0 (. (. 7.':; 30· 1 f\ f,·l.s- 0'5 0'S' ~.) ·0 o '~-S4 
30 {'(·75 ~I '5 2~·1-'i $·95 0·5 o-s ~5" ·0 . 0 '5 "1,(, 

2.0 0'0 2.1 ·0 21·0 4·2- 0·0 O·~ 'l~·S o· 378 
70 121·0 42-0 2.1 . (J A·2 0·0 O·s 2~ .!\ 0·31 ~ 

I/o'h'b~ .t:;,' .. 60'0 " 5 o 0 20 0·0 4'7S .q·75 0·95 10·0 o·s ;'1.1 0 1.0' ~·o 0'0 n·n 'lb· 0 O·Ofl b 4oocl... SBQ/ 
2.0 4 ·75 .9·5 4'15 0·95 IN,,,d 0·0 0·0 ?i~ ·0 In·o~b 
30 0·0 10·25 10 ·25 2 'OS 0'0 0·0 -ii.· ri c '11r 5 
30 /0'"2. " 2.0·5 \0·25 2'05 . 0'0 0-0 ·11.'0 0·185 
40 0·0 II·S ".5" 2·'1\ 0·0 0·0 b-h·o. 0·< 01 PeYM\';(" .. bil",t'l 
40 II . 5" 2~'0 11·5 1·3 0·0 o· O. /..1,.·0 0'2.01 .,2.1:; h/uf'. 
30 o .l') . .9·0 g-O I 'S 0:0 o·£) 31. ·0 0'16 '2 . '0. J .. _;: .. _~ 
30 9·0 Ig·o 9·0 /·e 0·0 0'0 "l-~·O 0·1 b 1-

v 
~ 

2.0 0·0 b·5 6·5 t·3 0·0 O·(] '2 ~·o O· I! '7 
20 6'5 1:-l·0 ,"c5 \. '3 0·0 0'0 21.'0 a·11 "7 

. --- -- -- ---- - ----- 1---. 

* Values ore read from appropriate correction graphs. Rec:. ,no/bl + If t '" 0, p = 0·44. sin e. (t +m); if t > 0, p = 0-44. sin e: n. 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _NOJ2..itL.-t111~0]'{6LO _JUT~/H..L-_S~.ffl FEATURE -.!l (1..£ L --.:.J!L L 0 ~ C~L\J.J!.B. __ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL le)_~~~ D',RECTION ______ R.L.OF COLLAR_'_'S D~' ____ , SIZE OF HOLE _N _. __ . __ DD4· 
REDUCTION OF FIELD RESULTS LOCATION --.13.3 bOLI.J18--z"~ ___ · PACKER TYPE _fuc. .. ~~.J.G~~ ___ DRILL LOG REF. ________ SHEET2..0F1 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAK~GE LENGTH C:~ON SLOPE SLOPE Ht LENGTH WAT=:R FRICTION LOSSES EFFECTIVE WATER REMARKS 
DATE fRESSURE 

OF TEST DEPTH TO G~UGE TO a SIZE OF COLUMN TEST 
SEALING PROPE RTlES, WATER SUPPL~ FROM TO TEST START FINISH LOSS RATE SECTION (i. 20' of . STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS 

(ft.) (It.) (min.) (p.s.i.) (galls.) (galls.) (galls.)" (g.p.m.) lft.) NX hoi.) WATERlftl (ft.1 LINE (p.s.i.) LINE (p.s.i.) (p.s.i.) . (p.s.i.) (g.p.m. per It) TYPE a CAPACITY OF PUMP, ETC. 

a b . c d e f 1- e = g . o/c = h b - 0= i k* t .m n p. q" r* d+p-q-r k ~ Yi 

ll.l- 6 - ".9 60' 0" 10'0" 5 30 0·0 1'0 /·0 0'2 /0'0 .0·9 o? 0 ..,0' 0·0 0'0 0·0 1:0 '0 0'018 Good· Se~r 
5 30 "0 2~o "0 O·~_. .. _- tJ rod (l·a 0·0 10'0 0'018 
5 40 0·0 I' S- 1- !) 0'3 

- ·()·o 0·0 4-0·0 0-027 

S 40 I' 5 3-0 l' 5 0·3 ·0·0 0-0 4-0' 0 0'027 
5 SO 0'0 2 ·0 2,0 {)'4_ 0'0 0·0 ~O·O o· O"3~ e"..,mfAb·I';t~ 
5 50 2· 0 ·4'0 2'0 ()-II- 0,0 0·0 S-O·.o 0,03b - 25 ~-t"J'Ir. 
5 bO O·l') 2'R75 2'875 0·575 0'0 0'0 i,O·O a·oS2. ''2, I"'A~~M 
."i 60 '·R7S . 5 -.15_ 2'815 0-5_15 0'0 0'0 ~O·O 0·052 "".-," 
5 Go 5'15 R·625 2 -1175 0-57S 0-0 0-0 ~O·O 0·052 

5 30 0-0 1-0 1-0 . 0·2 0'0 0-0 3D'0' 0- Ore 
!S 30 (-0 2-0 1-0 0·2 0"0 0-0 l()'O a,Olfl 

11·{"·L."J 70'0" Ro'o· 5 30 0'0 5-0 5-0 1- 0 10-0 0-9 O~ 0 $l 0' 0·0 0-0 0·0 '30-0 . 0-09 4oo d... Se,,' 
·s 30 5-0 10-0 5-0 r'n tJ ,.od (J·o 0-0 .:rO-o 0'09 

5 40 0-0 6 ·625 6 ·62.5 1·32.5 0'0 0·0 ~O·O 0'119 

~ 40 ~·A2S I ~'2"i" 6 ·b2.S 1·32S 0'0 0·0 'rO·O _0'JI9 

-~ _Ii 0 0·('> 0·f,'25 IO·b'2.!f Z -/2 5 ~·o 0·6 50,0 1')-191 Pel"'"MtQ.blhT~ 
5 50 10'625 21 -1. 0::; 10'6'15 2 '/15 0-0 0-0 SI)·O o·i01 .100 k/qr. 
S- A'O 0-0 8· 375_ R_·315 J'''1S 0·0 0-0 t,.O·O 0" $/ g JIIQ.@.on~ 
S "10 8· 375 16-75 B·315 l'b15 D'C) 0'0 4-0.0 

.., 
0·151 

5 30 ·0·0 6·2.5 b -2. .. I' :L'i" 0'0 0·0 ;;0·0 CHIS 
- 5 ~o E, ''2.5 /1. #i 1.·25 I- 2." 0-0 0-0 . :IO·O 0·/1 'a '--

"," -'9 eo' 0" qa'l'\" S 25 0'0 . 28-0 2R·O. 5-6 fO·() 0·9 14? 0 qO' ~j,·O o·t; 0·5_ 3'J)·O 0-544 6otld. $"6'''''( --
-.. 2.5 18'0 5"0·0 2'2·0 4'4 N,-.od.. O'S ~·S 3{}'0 0·39b 
.'5" 2.!r . 22·t} 44.t'J ti·o 4·4' O·~ o·s 10'0 0'39'-

'. .. .of 0 0-0 40·62S . /f0 ·62S' ~. 12S" ..t·O 1·0 St,.·C 0·729 Perm·pll.b,ht'V 
.5 5_0' 4-0 '~2S rJ -2.5' 40"H 8'12.5 l .1) r.o 5".-0 ¢-H~ . :l4-5 --F-t- Jfll'. 
5 '1.5 0·0 ~O·O ~o·o /a. a I ,"" ~.ll R7 .C; 0-9 '\··2B I. 

~ -,S so·o 100·0 !'f,,·o 10,0 '·S 1-0 g1-S o·g 
-. oJ' 

5 5'0 0'0 4a·(). 40-0 11·0 1.·0 \·0 54·0 0"'2. 
-' 

S 50 40·0 BD·O 40 '0 'i'0 1 -0 1-0 5'4:'0 0-12 ? . 

5 2.5 0·0 71·0 2~ ·0 4·4- n·s 0-5 ~o -& o ·391. 
~ 1.5 '2.2- 0 44;0 12 ·0 ~ 0-5- o·S :70"0 (') -39{' 

-- - ---- ------

* Values ore read from appropriate correction graphs. Ree. 1'170,., + If , '" 0, p = 0·44_ sin e. (f + m); if L :> a _ p = 0-44. sin e. n. 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _tJOJl...~'rL-_M 0 LO'(VL"btl_ .o..iJIFIt~_ --.-S~ ~ FEATURE ~U~ ~1!_ "'--0 I!L ~(J_"J!.~ _ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HOR"ZONTAL (e)~_Q~_ DIRECTION ___ ~_ R.L.OF COLLAR _ Ld62~ ___ _ I SIZE OF H'OLE _.~ ___ ~ DD4 
REDU~TION OF FIELD RESULTS LOCATION -.l..U~~ .lL8..2 () N _ __ PACKER TYPE -.tf~~~ttl. _____ DRILL LOG REF. ________ 

SHEET 3.. OF3. 

SECTION TESTED TIME OF GAUGE. v.:ATER METER READINGS WATER LEAKAGE LENGTH COF=~ON SLOPE SLOPE lOt LENGTH WATER FRICTION LOSSES EFFECTIVE WATEiR REMARKS 
OF TEST DEPTH TO GAUGE TO a SIZE OF COLUMN TEST 

DATE FROM TO TEST PRESSURE START FINISH LOSS RATE 
SECTION (ii 20' 0' STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTIES, WATER SUPPLY 

'. (ft.) (ftJ (min.) (p.s.i.) (galls.) (galls.) (gallS.) (g.p.m.) (fl.) NX hoi.) WATER (fl.) (ft.) LIN E (p.s.i.) LlNE(ps.i.) (p.s.i.) (p.s.i.) (g.p.m. per ttl TYPE 8 CAPACITY OF PUMP, ETC. 

a b c d e f f - e = g o/c = h b - 0= i k* t m n p+ q* rlt d+p-q -r k x 'Yi . 

'3-6-"9 .90'0" 100'0" !5 "2.S 0-0 ,·'375 1·375 0·275 /0-0 0·13 5"11 0 so' 23 '8 0-0 .:J·o 48-8 0·026 Good.. SeQ,1 

1'\ 2.5 1-3_15 2_'.35 1'375 ~2.J.5 -'- rVrod 0'0 0'0 48-8 0·02.5 

5 'in 0-0 1. __ 5_ . /- 5 0·3 0·0 0'0 7~·8 0'07...1 
5 50 1·5' . ..3.-0 I-S 0'3 0'0 0·0 7.Q":; 0-02. 7 p~. --lb;l~t~ 
5 75 0'0 1'75 (·15 0'35' 0·0 0'0 ·138·8 o-oa2 J 0 -Ft -j l(~ 
5 7S 1·75 3-5 /'15 o· 3Ei 0'0 0·0 98-8 l)·o:3 2 . I IUD-':4h 
5" 50 0-0 1·5 ('5 0·3 0·0 0'0 1:.1. ·8 0·027 - . -: 
5 50 '·5 3'0 l·5 0·3 -

0'0 0-0 73'(j 0-02.7 

5 25 0·0 1·2'5 r·25 0'25 0-0 0'0 -'l8·S O'OZ "2 

."\ 25 /'25 2-5 /'25 0·2..5 0·0 0'0 ,q8-8 n-02.2. 

/7'6·,9 JOO'O" l07',q" 5 2.5 0'0 0'0' ()·a 0'0 7_'.3. 54? (") /00' ~~ 0-0 0. -.1)_ 48-8 _0' 0 GO-Dc1. _~~QI 
5 25 0'0 0-0 0-(') 0-0 N "tvl {).I'\ (')·0 48· 8 0'0 

5 So 0·0 0-0 0·0 0-0 ~·o 0-0 '13' 8 0-0 

5 sa 0·0 0·0 (J-O 0·0 0:0 D-O *1g-8 0'0 Pel-mea.bi J it", 
_5 15 0'0 0'0 0·0 0·0 0-0 0·0 098-8 . 0·0 'Z@t-D 

_5 75 0·0 0·0 0'0 0·0 0'0 0'0 98·8 0·0 

5 So 0·0 0·0 0·0 0·0 0·0 0_'0 'J3·e 0_'0 

5 So 0,0 0·0 O.() _ 0·0 .- - 0-0 0'0 7 fj-e (J'O 

S 2..5 0:0 ()·o 0,0 0'0 f)·0 0'0 4 ~.1l 0'0 

5' 2.5 0·0 0-0 0-0 0-0 n-o 0·0 4ll-S 0-0 -

.- : '. ._. 

_ . 

. 

- - '. : '. .. . , 
'-, 

---- --- -

* Values ore read ·from appropriate correction graphs. Rec. leno,l.. + If t "'" 0, p = 0·44. sin ·e. (e + m); if ~ ;> 0, p = 0'44. sin e. n. 
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BUREAU ,OF MINERAL ·RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _1]{0 (1..I.J1 __ ._/'fQ.L()f'l6~_l:J UT FII/..~-.SL~_ FEATURE ..-fo"r~ ____ · _, _______ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (e)_3.Q~_ OIRECTION_~_~ __ ' R.L.OFCOLLAR_l1lU~ ___ /SIZE OF HOLE--1'I ____ ._ 00' " . REDUCTION OF FIELD RESULTS LOCATION 3.M!lQ~J..L6J.jJJY ___ . PACKER TYPE .l11ic.HItN~ _____ DRILL LOG REF. ________ SHEET J.. 'OF1-

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH C:~ON SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
OF TEST OEPTH TO GAUGE TO aSIZE OF COLUMN TEST 

DATE FROM TO TEST PRESSURE START FINISH LOSS RATE SECTION (i. 20' of STANDING ceLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTlES,WATER SUPPL~ 

(ft.) (ft.) (min.) (p.s.i.l (\lOlls.) (\lOlls.) (galls.) (\l.p.m.) (It.) NX holt) WATER(".! (11.) LINE ( p.G.i.) LINE (p.sj.) (p.sj.) (p.s.i.) (g.p.m. per It) TYPE a CAPACITY OF PUMP, ETC. 

a b C d e f f - e = 9 o/c = h b - a = i k* t m n p+ q" r* d<p-q-r k X 'Yi 

2/- {,-l.9 '2"~" .a,' ,." S 10 0'0 0·25 0-25 0-05 '0-0 0-9 67 0 ~O 
, 

'2·S· 0-0 0'0 {'l-S a 'oos Good.. S4Q/ 
, 

'5 fO 0"2.5 O'S 0- 7-.S O·OS: N('6d. (J-O 0'0 '-2-5 () -005 
)------ --

5 20 0·0 0·375 0-3"15 O' 075 . (J-O 0-0 2"1. .~ 0-007 

S 20 0-375 (J - 75 0-37..5_ 0-075 a-a 0-0 2i-~ C-OO 7 Pet--tneca:b-I rit" 
S- 30 a-a 0-5 O-s 0-1 0-0 0-0 32- S- O-OOB 4 t IUIl£on 
5 30 0-5 f- a 0-5 0-1 "-0 0-0 32-'!; ,() -oog 

..,. 

5 20 0-0 0-25 0-25 0-05 0-0 0-0 , 
2~-S' 0'-005 . 

_Ii 20 0-7,5 0-5 0-21\ 0-05 . 0-0 a-a 2l-S 0'005 

5 10 0-0 (J -/25 o -llS '0-02.5 0-0 0-0 12-~ o~oo 2 
5 '0 0·,:1.5 0-2.5 0-/25 0·075 0·0 0-0 I L-S O-Oc::l2 

f 

\ 

: 

, . 

, 

-
- - ---- --- ---

* Values ore read from appropriate' correction graphs, Rec_ 1.70/bl + If E '"" a, p = 0·44_ sin e_ (e + m); if r.. ::> a I p = 0-44_ sin e_ n. 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT J{tlfl...:1JJ_ -.MOhO ~6.'-0_ 0 uI..F~.J,:.._S.J~--"V C~ FEATURE ~..QP..Q.S.t;:Il. _ S ttftFl ___ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTALleL....9..a.~..:...- DIRECTIDN __ ~ __ R.L.OF COLLAR --' llSlI.!. ____ I'SIZE 'OF HOLE _ ~ ____ rvD I 
REDUCTION OF FIELD RESULTS LOCATI6N.--3.~M~,-:.l~ ~ ~ __ PACKER T.YPE ~~~mL_--,.-__ DRILL LOG REF.~ _______ SHEET L OF-l-

SECTION TESTED TIME OF GAUGE ·WATER METER READINGS WATER 'LEAKAGE LENGTH !c:~ON SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
LOSS 

OF TEST DEPTH TO GAUGE TO aSIZE OF COLUMN TEST 
SEALING PROPE RTiES. WATER .SUPPL~ DATE FROM TO TEST PRESSURE START FINISH RATE 

SECTION 1.20' of . STANDING COLLAR SUPPLY PRESSURE SUPPLY . PACKER PRESSURE LOSS 

(f !.l (ft.) (min.) (p.s.i.) (galls.) (galls.) (galls.) (g.p.m.) If!.) NX hoi,) WATER 1ft,) (ft.' LINE (p.s.i.) LlNE(p.s.i.) (p.s.i.) (p.s.i.) (g.p.m. perft) TYPE a CAPACITY OF PUMP, ETC. 

a b C d e f f - e = g glc = h b - a = i k* t m n p. q* r* d+p"q-r k X '7i 

e· 7 '''9 30' 0" 1"10'0" S 10 0'0 0'0 0'0 0·0 10'0 0'9 10 '0 0'0 A-o' "'4 0·0 0'.0 14'4 o·n ~ood.. Seql 
S 10 0·0 0'0 0'0 0·0 - .. NroJ. 0'(1 0'0 14 ·OJ 0'0 

5 :10 0'0 -e'O 0·0 0'0 (>·0 0·0 Z,q·q (/·0 . P~ ... meo.bil;'t .... ...., 
5 2.0 0·0 O·l) 0'0 0·0 0'0 0'0 2.<=\ ·4 O'(J . 'Z.ero 
5 30 (J·O O'D f'j·o 0'0 0-0 0'0 3"'1'4 6-0 

9-1 -"9 40' 0" SO' 0" ~ '2.0 a-a 0'0 O·f'j 0'0 ID·o 0·9 10'C 0'0 .sc I 4-'4 "'0 o· 0 2 4!J -.q 0-0 U oecl.. S<:Qq) 

5 '2.0 0-0 0-0 0-6 0-0 I tJ roeL 0'0 0'0 2."'-4- 0·0 

5 30 0-0 '0-0 0·0 0-0 0-0 0-0 3~ -'" 0-0 
5 30 o·e (]-o 0·0 o .() 0-0 f).(j 3Q'4 0·0 - .Pf!t"'mAClbil-i't" -5 .,.0 o·(] 0'0 (J·a 0·0 O·D 0·0 .q~'4- <'··0 z.e .. o 
5 .... 0 a·c tJ·(,,) c·a 0·0 0·0 .0, a ~4 -'" 0'0 

S 30 0'0· 0·0 0'0 0·0 0·0 0'0 34 ·4 0-0 

5 15 0·0 0'0 (j·o 0'0' 0-0 0·0 19·4 o·~ 

5 15 0-0 0'0 0'0 0·0 0'0 0-0 (9'+ 0·0 

9 '7-"9 50'0" 60'0" 5 2.e COo 0'0 '.0'0 0'0 {O-o 0'.9 10'0 0'0 &0 
I 

"1·4 0·0 O·n 2.q -4 0'0 o oed.. SI9QI 
5 20 0'0 0-0 0-0 0'0 - N t'Dd.. coo .0 .() Z4-4- 0'0 

5 30 0'0 0-0 0-0 0·0 0-0' 0·0 34 '4 (')-0 

S 30 0'0 0-0 0'0 0'0 0·0 0,--0 34'4 0'0 0_ ..... bait" 
5 40 0·0 0·2.5 0'2.$ O·os 0'0 0'0 44'-4 O' OOS' £ I IUA ... n 
5 40 0-2S 0·,5 0'2!1 0'05 0'0 o·f) A'4·4 .o·oos 

'-I 

6' 3(] (J·O 0'1'1.$ O·I'1.S 0·02.5 0'0 0·0 34'4 . 0- 00'2. 

5 30 0·(2.S O''2S o ·/2.s O'Ol-S 0-0 0'0 .34'4 o-O.~-Z· 
, 

5 2.0 0·0 0'0 0'0 0'0 0'0 0'0 24-4 O'D 

(0'7-"9 ~o'o" 70-0'; S ~o (j·O 0·0 0·0 0-(') 10 ·0 o·q 10'0 L'\ - o' 70' 4'4 ()·o 0'0 34·4 0'<' G (JoeL. Se.q I 
!> 30 (J·O 0·0 0'0 0'0 f'/lYJd. ",·0 0-0 ~4'4 0·0 
5 40 O-(j 0·0 0·0 0'0 0_-0 O·(j 4a--4- ~.f), 
5 40 0·0 0·0 0'0 0'0 0·0 0'0 - 4.4·4 0·0 P~~tne.-.b, \,i" 
5 5'0 0·0 0'1'1.5 D·n.S 0'02.5 0'0 ~'o .s-"l -4- 0'00'2. (, J IUo..h.~ . 
.C; 5'0 0'\'2.5" o ·2.S D'll-$' f)·02.S 0·(') ,.,-'0 "'4-4- /)'DO Z 

.'-1 

.C; 40 0·0 0·0 0'0 0·0 ~.(j 0'0 44·4 ()-~ 

5 4-0 o . ()' 0'0 0-0 ~·o o·() ~.~ 44-4- 0'0 . 
.. 

-~--- -~-- .. 

* Values ore read from appropriate correction graphs. Ree. I"O,It' + If ·t :::: 0, p = 0·44. sin e. (e +m); if ~ :> a. p = 0'44. sin e. n. S 7 M(Pfl107 FILE o .. ' -- - -



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PR~JECT -~~~-~tUOHru..o __ " -.OUE.!f..L~ FEATURE _ ~--ttr L" ____________ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (9)_.9..0~_ DIRECTION _____ R.L.OFCOLLAR_/~a'..~ ___ 1.612E OF HOLE~ __ ' ______ DDS 
REDUCTION OF FIELD RESULTS LOCATION ...1~~~ Q,16S N __ PACKER TYPE ----t'te-CliltNICl't/... _____ pRILL LOG REF. ________ 

"6HEET...1. OF 1. 
SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH. CONVERSION SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIvE WATER REMARKS 

if'RESSURE 
OF TEST FACTOR DEPTH TO GAUGE TO a SIZE OF COLUMN TEST 

SEALING PROPE RTIES, WATER SUPPlY. DATE FROM TO TEST START FINISH LOSS RATE 
SECTION to 20'01 STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS 

(f t.l (ft.) (min.l (p.s.i.) (galls.) (galls.) (galls.) (g.p.m.) (ft.) NX hoi. I WATER(ftl (ft.) . LINE ( P.6.i.) LlNE(psj.) (p.sj.) (p:s.i.) (g.p.m. perf t) TYPE 8 CAPACITY OF PUMP, ETC. 

a b C d" e f f - e = 9 o/c = h b -0 = i -k* t m n p+ q* r* d+p-q-r k x /'i 

"I".~.t.. ? " f)p" ~,' a" ., 
I 0 n·O 0'0 0·0 0·0 10·0 0·9 . A·O 0 "tn' ""C.~ 0,0 0'0 I~'c;" n·o f-.ooJ.. .C;eq/ .. '0 n·n i'\.t'\o n·o c·t') - rJ rod. -

O·f) 13' .S' ·o·l] I --- 0-0 , 
"5 20 ,.,." , -"7.5 "2~ 0'25 0'0 . f). i'\ ?C'.(: C . 02. ~ 
.Ii 20 1·2.-; ?·5 J ·2." n . 25: 0·0 l'I.rJ 7~·.C o·(]~3 P .. ,..~ubil,t'\l 
-~ ~n f)·0 2·«; 2'5 0·5 0·0 n·t! ::t~'.~ n·n4,. 3Sf'f/w -
s :ilo 2'S .or-·O 2 '.5 lI'S C·f) n.;' ~~.~ 11I.n4.~ ':r luci~ol'\~ 
-~ '1.0 n.n "0 ,-0 ().? O·f) n.f) 1~.C a -() I II 

.J 

, 7(J I . " :2 .f') /'0 n.? 1'1.1"1 6'0 .,~:r: 10,01B 
.. " --

< 10 0·0 f)·0 " 0·0 n·o (j.t') n. t) I~·~ O.t] 

S '0 0'0 O'n "·0 0,0 0-0 n·t) 1~5' 0·0 

il·7-f.,,A _~ I • n" 4n' 0" '" 10 0·0 0·0 0'0 0'0 .9'0 0·9 8"0 0 16' ""l~ 0·0 O·(J I·~·!; 0·" 
.c f') n.(j 0'0 (J·O 0-0 III r6tl. 

, 
n·n 0·(') ':7.~ 0'0 Pf''':WI~Q.b; (,t" 

«' 2.0 0·0 0,0 n·o 0·0 0·" 0,0 2,'"1.C;: 0·1') -ze .. o 
>J 

", 20 0'0 0·0 f)·0 (J-O 0,0 Cl'O 2'~·C; 0·0 

, • ., -LQ 4,,' n h .'-0',," ... 10 0,0 " .. ..., (').1'1 (')·0 10'0 D·9 ,g·o 0 '0' It·() (J." ... -'" I.· ... ,..,., 
'f ,n ""·0 0'0 0'0 0'0 

- "'rOd o·n (J'D 14 ·0 0-0 Pf' .. ~eQ.\i,' ;t .... ~ 

.If 20 0·0 0·0 0·0 0'0 0· ... . tJ ·n %4·() o·a -ze .. a 
v 

"' 
I" 

: 

.. 

. 

----- --

* Values are read from appropriate correction graphs. _ Ret'. IfflO/bl + If t "" a, p = 0·44. sin e. (~ +m); if ~ :> a , p .= 0-44. sin e. n. 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _~OR~_tiQL.O~O_~IJ~F .4LL _Sew e-f2- FEATUR'E _SI-tML· ______ ·_, _ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (e)~~_ DIRECTION ______ R'L.OFCOLL.AR_Lt33~ ___ /SIZE OF HOLE_N ____ DD9 
REDUCTION OF FIELD RESULTS LOCATION 3~bO E' -t---l..L2~~_,_ PACKER' TYPE -"ik~t:~"'--_---'_,_ DRILL LOG REF, ___ , ____ ~ SHEET J.. OFL 

SECTION TESTED TIME Of GAUGE WATER METER READINGS WATER LEAKAGE LENGTH ~kON SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER "REMARKS 
PRESSURE 

OF TEST DEPTH TO GAUGE TO aSIZE OF COLUMN ' TEST 
DATE FROM TO TEST START FINISH LOSS RATE 

(.20'0' PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPERTlES,WATER SUPPL 
,SECTION STANDING COLLAR SUPPLY 

( ft.) (ft.) (min.) (p.s.i.) (galls.) (galls.) (galls,) (g.p.m.) (ft.) NI hoi') WATER("J (,1.) , . LINE (p.G.i.) LINE (p.s.i,) (p,s,i.) (p.s.i.) (g.p.m. per ttl TYPE a CAPACITY Of PUMP. ETC. 

a b C d F t t - e = g o/c = h b -0 =i k* t m n, p+ q* r* d+p-q-r k X 'Yi 

~'_1-'9 14'4" :14 '4" .s LO 4"l.f) t")·o o·l') ~·o (0 C)·S S 0 20' '2,'$ 0,0 0·0 12. ·5 0·0 Gt>oc£ SS!?/ 
'.!'i III c)·o 0'0 0'0 0-0 .-- tJ ('oJ. <)-0 0·0 12·.~ 0·0 

."1 2l) 0-0 0·L'1.5, O'I~ O-O'l.~ 0-0 1')·0. 22.S _0:002. i). -. ob;I;"" 
.C:- 2-Il 'O·I'Z.S" . a.'2-S t)-I2..S ,,-o~ 0·0 C) .1)_ l.J.-S 0'002.. <I IVa4Pon 
.£ 30 0-0 D- '2.S" f)-2.,S o·os f)-l) ~) 'S' ~.()(jS 

'. . '! 
0'0 

S ,go t'J-2..& 0-_" () - 2...'\ t')-/')S ()-o D·n AL-S' n·ooS- '. 

S 20 ()·o t') -2.S' (). L.·. () ·,.,s n·,.., 0·0 ?7-S 0'00." 

~ 2..0, 0-"2.S ()-~ 0·l.S O'LJS' /).t') ()'O '2. L'S (!)·l'l0S' 

-~ 10 0'0 (). ll.S' o ·12.S o 'Ol;,S {)-o 0·0 n.-S' t:>'DOZ 
.~ 10 (') ·1l.S l>_'2,..(, tJ-I1.S' ().()~ 0-0· 0-0 IL'S i!)·CO 'Z 

3-7 -(,9 24-'0" __ 3q. ' O" S 10 (JoO 0·0 0'0 0'0 /0 O·g "7 () ~O' 3·S 0-0 o ·a, la·s 0-0 

S to 0'0 0-0 0·0 0-0 111 i~d.. 0'0 0'0 L 3·,s- 0-0 p-, 1~~I\t-..l 
S 2.0 0'0 f)-O f)·0 0'0 c- 0, o -0 z'3-6" 0·0 2~H) 

S" 1.0 O-l) D·l) , 0-0 o·()' ~ '0 0-0 '23-S ~·O 

4 '"1-'~ _~,,' n" . 49'0 
.. 

3" \0 b·O ()·O t:>. 0 0·0 IS 0-8 '2~&, 0 1;-0' I-~ (j·0 0-0 lI'oS' C)·CJ 

5 \0 o-() 0·0 0·0 1)·0 IN i'od. 0-0 0·0 II'~ 0-0 

5 2.l> ()·O {XO 0,0 0-0 tJ·o (J·O 2(-S 0'0 p~, ........ ~ 'Ll~t" -." 2..0 0-0 0-0 0'0 0'0 0'0 f)·O 2.1-6' (J·O 2.C)t-o 

So " &0 0·0 0·0 0'0 b·O 0'0 ()-(J ";I/.S (J-O ... AO 0·0 0'0 O·D 0·0 0'0 0·0 ' 31'5 f)·a 
" 

5; 4-0 f).0 () -0' ~·o 0'0 6·0 0'0 4'1 ·s 0-0 

'S 40 O'D ()·o 0·0 '0'0 ()'(J 0'0 4/'S (>-0 

.' 

-_. ~ - .------- _._-
'* Values ore read from appropriate corr~ction graphs, R~c. IQlO/bl + It & "" 0, p '= 0·44. sin e, (~. m);' if t :> O. P = 0-44. sin e, n. 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT _N ~..1:tI __ t1o~ JihO_ -POT En f,k _ SEW"e;11... _ FEATURE _Pp.Ol"Osro __ P()~TA-I.... __ · ___ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL(e)_gO~_ 1892" I N DD ~O 
OIRECTION _ ~ _ _ _ R.L.OF COLLAR _. _______ SIZE OF HOLE ______ 

REDUCTION OF FIELD RESULTS LOCATION -.! 9 off Dc -+-(~~ $S -.t{ ___ PACKER TYPE _M e ~HI/:N.1~_ltk ____ ·ORILL LOG REF.· __ ~ _____ S~EET -'- OF~ 
SECTION TESTED TIME' OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH ~~ON SLOPE SLOPE Ht LENGTH WATER FRICTION LOS~ES EFFECTIVE WATER REMARKS 

PRESSURE 
OF TEST DEPTH TO GAUGE TO II SIZE OF COLUMN TEST 

DATE FROM ·TO TEST START FINISH LOSS RATE 
SECTION (020-01 STANDING COLLAR SUPPLY' PRE;SSURE SUPPLY PACKER PRESSURE lOSS SEALING PROPERTIES. WATER SUPPL 

( ft.) (ft.) .(min.)· (p.s.i.) (galls.) (galls.) (galls.) (g.p.m.) (II.) NX hOi.) WATER(ft) (fl.)' LINE (p.s.i.) LINE (p.si) (p.s.i.) (p.s';.) (g.p.m. per f t) TYPE 8 CAPACITY OF PUMP, ET.C. 

a b c d e f f - e = 9 9fc = h b - a = i Ii* t m n p+ q* r* d>p-q-r k X Yi 

3-7-(,9 lb' 8" 26' S" 5 5" 0-0 (J-O (J-o <:1-0 10-(1 '0-9 . g.? 0 20' 'l'S (J-O 0-0 g: 'S 0'0 40tJd Silq/ 
5 5 0-0 0'0 0'0 0-0 ___ ~od 0-1)_ D',j . ~·S 0'0-

S 10 O.~O 0-0 0·0 0·0 0-0 0'0 13-r; a·o 
5 10 .t:l ,_0. 0·0 0'0 0'0 '0 '0 0·0. \"3'S 0'0 P~I"1'n.o. b; lit-.. 
5 IS f)·0 

" ·0 0'0 0'0. o ·0 IK'S ()·o ~e .. o_ -0'0 

s- . ,g·s ()·o 's '0'0 0·0' 0'0 0'0 0·0 0-0 

oS 10 0'0 0·0 ·0·0 0'0 a·o 0-0 n-s 0'0 

oS' S- O-a 0'0 0-0 0'0 o '0 0·0 '-5 0·0 

'. 

$f - ., -69 4"1 • "I" .-rQ'_'i" S- I~ ~·o 0-0 0'0 0'0 i2'D O'S .,'1 '0 .00' 2-5 ,,·0 0-0 17-S' 0-0 6 ooc:L S/9GJ 
5 I~ ~·O O'D 0·0 O·n N~ocJ.. 0-0 (}·o 1:7 ·5 0'0 

5 _2.5 (}·o 0'0 ~-o 0'0 Cl '0 0'0 7.7·1; 0'0 

5 2.5" 0·0 Cl·l) ~.() O·t) 0-0 (1·0 2"7-S o·a P"t--mPilbil-tv' 
5 go 0·0 0'0 O·l'l 0'0 ().,j ".~ ~"7'S O'l'l 2R~O 

.5 35 .(J '0 (J-O 0'0 o·~ (']·0 O·t) :3'1-5 0'0 

S' 2.S l)·0 0'0 0·0 0'0 0'_<1 0'0 27-S 0·(3 ., ').5 0'0 0'0 0'0 0·'0 ~·o 0'0 2"1-S 0'0 

5 IS (J·O ll'O 0'0 0·0 t>-O D'O 17·5 0'0 

'-1-'-9 l'rq'~ I' 6~'1I" 5 IS ('J'-n I .~ 11-5 2-~ 10'S O-g b7'1 1.0 
, 

2~ -5 0'0 0-1) ofl -s o-r97 0 
5 '5 "·S ~~-S '2-0 2-4 - ItI;od D·O (J-() 41·S. 0-20b 

5 '-.5_ . 2_3-$ 35-S '/70 -0 2'4 (J.t) 0-0 "I-S 0-20G 
5 ~5 0-0 ",·0 1(,-0 3-2 0-0 0-0 SI -S 0'274 P~ ... m~·Qbilit~ 
5 loS .t. -0 3~-l) .Ib-O 3-2 0'0 0·0 51-S 0-274 ., 150 -k71ff'. 
5 40 O·(J 20-S u-s ~-J 0'0 O·~~ (,I. '0 D- 3SL 1'2. IUQP'~~c; 
:s 4IfD 7b -s 4, -0' 20 -s- 1-' .. 0-0 ~·S ,'~'£1 _O_:'J!f'1 • 

.., 
-

5 2.S i)-a II. -0 I~ -0 3·2 ()·o 0-0 !5"' .C: D-'2.74 .. 
S 2.S ," - 0 32.·(} 11:>-0 3'1.· 0"0 0·0 ~I .c; 0·214 
'S' IS" O·D o-s t( -s . 2-3 0'0 0·0 4/'~ D'197 
5 15 .\: 5 23'0 1/ -5 2-3 0'0 0--.0_ .4.·5 0-197 

17:7-'9 68'1/" 7."L" 5 20 0'0 S -'2.5 5-'25 ,./2S 10 '0 0'9 "7'1 0 70 
. 

30-0 0-0 0-0 50-0 '0-' 0 I Good Se."I ) 
5 20 5-l.25 1/.0 $·315 1'015 1/ r-ad.. 0·0 0-0 .sa -0 a·09? . 

S "iO a·o /2 . .5 12.-5 2'5 o·[) 0·0 70-0 0'225 PR"-MI"Gbiht" 
~ 40 12'5 24·375 II -97S 2.-315' 0'0 0'_0 70-0 .0·214 . ,1,0 -h/y,._ 
5 "0 0'0 '2.0 ·s 2.0 -s ~. I '0'0 0·5 AS 0·3(,9 J'3JUQQtms 
s 60 20·5 "i I 'S 21. -0 4'2 0-0 o-s 'ff-5 .0·313 

.., 
~ 

s "fa ;( 2 -75 22- 7S 4·ss a·a a·s 7f)-O tJ-4 ( -
0'0 -_.- --- -----

5 20 {l·0 Ib·Z5 II. ·2.5 3·~S 0-0 t)·o sa·" 0·2,93 
* Values ore reed from appropriate corr-ection graph.. Rec_ Icno/~1 + If t ~ a. p = 0·44. sin e .. (e 'm); if ~ :>. O. p: 0-44. sin e. n. FILE" No. _ I-s5/JUb/.bao -tLof ~J- --- M(Pt) 107 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT_&QJl.ItL1fQko..t!..QJ"D_~OTFAhb.._~:wE~_ FEATURE _&O~s..eD __ P~L1U ... ___ ·_ HOLE NO. 

ANGLE FROM HORIZONTAL(el_90~_ D,RECT·,ON _____ 
' . WATER PRESSURE TESTS R.L.OF COLLAR -1J1S3z.. ____ I'SIZE OF HOLE ~ ____ • 00 10 

REDUCTION OF FIELD RESULTS LOCATION ...2.1J..Q~§...,. ...1.1.555 ri... __ PACKER TYPE ~C:tt..."'NICItL _____ DRILL lOG REF.~ _______ SHEET20FZ 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH CONVERSION SLOPE SLOPE Hl: LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
DATE PReSSURE 

OF TEST FACTOR DEPTH TO GAUGE TO a SIZE Of' COLUMN .TEST 
FROM TO TEST START FINISH LOSS RATE 

SECTION (ii 20'0' STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALfNG PROPERTlES,WATER SUPPL 

(fl.) (ft.) (min.) (p.s.i.) (galls.) (oalls.) (0011 5.) (g.p.m.) (fl.) NX holel WATER(ft] (ft.) . LIN E . (p.s.i.) LINE (p.s.i.) (p.s.i.l (p.s.i.) (g.p.m. per ttl TYPE "8 CAPACITY OF PUMP, ETC. 

a b C d e f f - e = 9 %.= h b -a = i k* t m n p. q" r* d+p-q-r kx?'i 

18'1-"-9 79'2" 69 '2." 5 2.0$ a·a 10 '18 III 'lS 2' J.s 10·0 0-.,9 b~? 0-1/ 80 . 30'0 0·0 CoO 5~'O 0-194- 4 otJcL S e.:r I 
5 25 10 -75 22.'75' 12 ·0 2-4 tJ,""ol 0·0 0-0 $~·a 0'21(, 
5 6a 0-0 2.b -2..5 2.G·2.S 05"2$ 

._--
0·5 c·s ,q.Q () ·4L3_ pp....,~'1ft ... bilit" 

5 50 2.h- 2. S 54 '$ 2.8' 2.S 5"5 a-S' 6-S 741'0 o·sC)9 1"7 Ct ft! (II'. 
5 75 o·() 42.·,y "'2·5 a-S 1-0 I .~ ·IO'1·S 0·7£5 1 i'~ - ,"- IUllieDnc. 
.5 "IS q.2-S 85'0 42.·S 8'S I·J)_ I:~ IO'2.,S- 0'16s "';.. 

.5 sa (J·o z, .26' 26-ZS 5-2.S 0-_5_ o·s 7CJ ·0 0·473 
.s 2-~ 0·(1 2..0'0 2.0 '0 "J-o o·S d·g 51.-0 1'7' "H, 

1~-1-t.9 90'0· I()o'a u 
5 2S 0'0 12·375 12.'3'15 2·47 S- 10 '0. 0·9 1,71 0 :3 o· 30'0 O·b O·~ 55-0 0·,23 

S 25 12.·~ 7$~_ 13'31S 2" 7S .,. I f\lrocl. "':-1 0·0 0·0 55·0 0'Z41 

5 50 O-a +8-5 48·5 
f!J __ 7 ,·0 t . Jj .., 7'~' O·"'~ fer-tn@a.bilit" 

s so .-'lB·5 B5·{,2.5 '17'11.5 '9'425 ,·0 I'~ 77 '5_ 0'84B . 27 (j rt 7 yr 
5 -,5 O'D SG'ZS 56'25 "."2. oS ,-5 2·Ji i 01 -t) '·nl 22-1, 
S 15 ~'·7..S 1/Z ·S S4' 2.S 1I·2.S" '·S 2·1; 101·0 --/'01 --
5 5"0 0'0 48 ·0 111-0 9'~ 1·0 I-c:t -"7 ·S o·e{,4 -

5 2.S' '0·0 Z(, .t1 26 '0 5·2- O·~ 0·5 5'.q·O 0'4,8 

-

• 

. ( 

-

. 
. . 

. .. 

- - ----

* Values ~He r~od from appropriate correction graphs. Ree.lnO/., + If t ~ a, p = 0·44. sin e. (e >m); i.f t ::> a, p = 0'44. sin e. n. FILE No ..lS.5.lBjj,J b.~O -( ~ -of 2.1_ - - - M(Pfl107 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT _NlJ-R T K_ .t1 <L!:.O N 6l-~ _0 u"\ FA-L..~ ~ ~ e71-_ FEATURE ~...Qf'.!2..S..e:D_ __ F6t2.. rl4~ ____ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL (8)_.9<> ~_ OIRECTION _____ R.L.OF COLLAR_Ie s s ~ ___ /SIZE OF HCLE'_H ____ DO I 1 

REDUCTION OF FIELD RESULTS LOCATION 3Q9.1:.Q£ ~~O.2.l':l ___ PACKER TYPE ---.t1E'C..tt.6~l"At.... _____ ORILL LOG REF. ________ 
SHEET -.l OF i 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH jeONVERS!O N SLOPE SLOPE 'ft LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
OF TEST FACTOR DEPTH TO GAUGE TO Ii SIZE OF COLUMN TEST DATE FROM TO TEST PRESSURE START FINISH LOSS RATE 

(.20' 0' STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEAL1NG PROPERTlES,WATER SliPPLY. 
SECTION 

(ft.) (ft.) (min.) (p.s.i.) (golls.1 (galls.) (galls.) (g.p.m.) (ft.) NX holl) WATER(ftJ (If'> LIN E (p.s.i.) LINE (p.si) (p.s.i.J (p.s.i.) (g. p.m. per ttl TYPE 8 CAPACITY OF PUMP,ETC. 

a b C d e f f - e = 9 9/c = h b - a = i k* e m n p+ q* r* d+p-q-r k X Yi 

124·7 "",q 48'0" S8'0" S- (S ,.,-0 0·0 0·0 0·0 10·0 0·9 ~.(J 2'0 .sO 
, 

4·4 0'0 0'0 19'4 0'0 Q ecd. s~J 
.r> \s (J·D 0·0 C)·o 0'0 - ... I N---;;;Z 1\'0 0'0 \91·4 fJ-O 

!> '2..6" 0'0 0'0 0'0 .o.~ 0'0 0'0 '2.9 '4 0'0 PC! .... rneo bi litv 
_<:t 2..<\ 0'0 1"'\'0 t')·c l)·O 

..., 
/')·0 (J.t') 2.R·4 0'0 zeyo 

~ +S' 0·0 (').(') 0'0 0'0 1'\·0 0'0 "T9 ·4 (J·O 

S tJ-."- 0'0 0'0 0'6 0'0 0 ·0 0'0 49·4 O·CJ 

~'1-"6 s,i's;, I' t..,,' _~ " ~- t~ ,,·n t'\-o 0·0 0'0 10-0 0·9 g·o 4·5 60' ..s-'S' 0'0 (J·o :ZO'a 0-0 
5 IS (')·0 ll·c 0'0 o·~ N,.ocl 0'0 0'0 2.0· ... 0'0 
... 2.5' ()·o O·(J C'l) Q·O c·o 0·0 .~() ·s 0'0 Pe .. meQbilitv 
s 2S 0·0 (J.(J O'n 0·0 (J.(,) ()·o ~o·s ()·O Z8"0 

" _,..0 0·0 o·() o·t:> r>'0 0,0 0,0 5$·S 0,0 
S' .'\0 (J ·0 0'0 0·0 0·0 O·(J 0'0 SS'S 0·0 -

-- ---- -- - - ---~--

* Values ore read from appropriate correction graphs. Ret. IqlO/It' + If £ ~ 0, P = 0-44. sin 8. (e + m); if ~ :> a • p = 0-44. sin e. n. 
FILE ..ISS L bSI M( PO 107 No. - -- -- - -- - --



.. 

BUREAU OF MI,NERAL RESOURCES. GEOLOGY AND GEOPHYSICS PROJECT _1>J~tL-~J2J'! ("\L_~ _OJLL£.I1U-_ ~E'\rJ gfL_ FEATURE ___________ HOLE NO. 

WATER PRESSURE TESTS ANGLE FROM HORIZONTAL(e)_1.5~~ DIRECTlON_~~TI."~ R.L.OF COLLAR _ll 8 5'~ ___ /15IZE OF HOLE __ . _______ DDI2 
RED.UCTION OF -FIELD RESULTS LOCATION ____ . _______ PACKER TYPE __________ DRILL LOG REF. ____ --..:. ___ 

SHE.ET L I)F..3 

SECTION TESTED TIME OF GAUGE WATER METER READINGS WATER LEAKAGE LENGTH C:~ON SLOPE SLOPE Ht LENGTH WATER FRICTION LOSSES EFFECTIVE WATER REMARKS 
!PRESSURE 

OF TEST DEPTH TO GAUGE TO aSIZE OF COLUMN TEST DATE FROM Td TEST START FINISH LOSS RATE 
SECTION (.20'0' STANDING COLLAR SUPPLY PRESSURE SUPPLY PACKER PRESSURE LOSS SEALING PROPE RTI,ES , WATER SUPPL 

(fl.) (ft.) (min_) (p.s.i.) (oolls.) (oolls.) (galls.) (g.p.m_) (It) NX hot,) WATER(fl) (It.) LINE (0.6.i.) UNE(p.s.i.) (p.s.i.) (p.s.i.) (g.p.m_ per tt) TYPE II CAPACITY OF PUMP, ETC. 

a b C d e. f f - e = g .o/c = h b-o =i k* t m n p. q" r* d+p~q-r k x Jyi 

1J7-7-L4 /;/' 1'1" /../'0' .s- _ 20 O-(J 0-0 0-0 0-0 10-0 0;3 o? - 0:- -~O / o -f) 0-0 0-0 20-0 0-0 

-" ~I"I I"I-C 0-0 C-t") 0-0 tV r';e!. 0-0 0-0 ~O-O 0-0 
• 5 --q () O-('J 1-7.'\ 1-'2 S ·O-ZS O-(J 0-0 :'l f)-() a -OZ.3 

5" _~tl 1'2.5" 2.-S /- 2S O-l.S 0-0 0-0 :'ll') -0 0- -0 2.3 P"t-rnf!fthi li"tv 
-" 40 (J-() 9·{'1.s 9·'25 '·92,s . t')·n O-ft ,,"O-D . 0- 17~ If l} fT'7 W'. -

5 "'"0 1.9 .,,"2.S '9 -f) !L~1.s- /'81S o -n {)·o ~o-o 0-/ ('9 q\lIft.~~c: 
_Ii ."?O 0-0 4-0 4-0 0-8 0-" . f)-O 70-" o .<J 1"2- J 

S -::?O 4- -() ~-o 4-0 0-8 tJ·() c-() '3 t). D 0-07 z.. 
.'5" 20 o -('J. 1-~7S {-f175 0-37S' n-n 0'0 '1-0- D lY-034 

'r 20 /-875 3;75 '-B7$" 0-:37$ 0-0 0-0 2.-t)-0 6-0~ 
, 

1,8'7-1.8 1,1' n" 70 '-1,. S _:to 0-0 ~-O '2.-0 ~'4 .9-S O·g 0'1 0 70' 0-0 0-0 f)-a !to'O 0-038 
5 30 '2. '0 4-0 2.'0 0-4 INr".-1 o'¢ o-() -30-0 0·03B 
5 '1-0 0,0 ~ .-5 3-S' 0-7 0-0 o -0 .1;0-0 o.f)," {, 

5 40 ~._c:; "'0 -g. S' ~-7 /)'0 0-0 40-0 O' 0'" P~rm ,a.biJit" ., 
.s .~() 0'0 S'O 0$'0 \ '0 (j.,(J 0'0 50'·0 f)-oSS· . SO -f!1 .luI'_ 
.ot" s() S"() IO'D S' -0 ,.() "'-0 0·0 ~o'() (). OSS-- II. 'ull .. ftnc 
S 40 0-0 3'76 3-7S 0-1~ (>.() o,~ 4-D·O 6 -tn! 

oJ 

S 40 3-75 7-~ :;l-7S 0-7S 0-0 0'0 60-0 0'0-' } -
'5 30 0-0 2.. t.~ 2.'2,5 - O·i-S o-{) o-t) 3D-O 0-043 

." ~o 2..-2_ .. 4 -_c; 2·'2... .. 0-4S 0-0 0-0 -:to-O 0·043 

I ifi·7-l.9 7(')' 6J" ~ I' JO' S 25' 0-0. J -0 1·0 0-2 1/·3 o -9 0 7 -..l2. gO' 0-0 Cl .,-0 C-n .2S-0 0'0/~ ,. :1." Ion '2'0 1-0 0-2 Nt'qd ('J-n a.O '1.', -0 O-Olt. 

-"> -"-0 n-n :2 -'25 2-·2S 0'4S' ()·O 0'0 S 0-0 0·03' 
!) SO 2-26 4-S 2-2S' 0-4S" 0'0 n-O SO-O 0-03& P~ ... mpll hi r.t., 
s 7E> 0-0 3·S 3-$ 0-7 0-0 0-0 "'1S-0 O·oS"b 2.~ f-t7w. 
5" 7~ .~-S 7-0 3-s (j-7 0-" 0·0 7.("-0 0'05(' '1 'UIl'U:~C; 

.5" 
~o 0·0 Z-31S 2-375 0·47.cr 0-0 C; 0 -t, O-O_~R 

-.J' . 
0-0 

" 5" ~o 7 -_~7!; 4--1~ 2-3 IS (J -4 7S 0-0 0-0 50-0 0-038 -
.K ? _'\ n-O r-, -z.-S 1'17 S 0-2,2S 0-0 0-0 ?.5 -n 0- 0 , R 

G: ·2~ 1-12.~ 2-37S' /.2.S" O·2.$" 0- 0 0-0 25-0 0-02. 
5 2S 2.-'315 3-~"2s" / .'2, S" 0-7.S 1")-0 O-n ?S-o 0-02 

;' 

, 
-- - -----~ --- -- --- 1-----

* Values ore read fram appropriate correction graphs, Ru. Iq.,O/., + II , .:; o. p = 0-44_ sin e. (t ,m); if ~ ;;. a. p = 0·44_ sin e_ n, 
FILE No, J.SSLAlfJl ~i.2 1 .of_3.l- _ -_ M(PflI07 , --' 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS PROJECT ^Li 0 gra_ _110 g_010_64.0^0 (0i_Efti---

WATER PRESSURE TESTS^ ANGLE FROM HORIZONTAL I e I^IS ^DIRECTION Alec-True.) 
'^REDUCTION^OF FIELD RESULTS^•^LOCATION 12_32.2L,_^iz_e 50 t-i^PACKER TYPE

-Seko-JeI2.. FEATURE

Lim_s- :

HOLE^NO.

D D 12-

SHEET 2 OF
R.L.OF COLLAR

fl E CFI lini_ic if 1.-
'SIZE OF HOLE^N

DRILL LOG REF. ^ -

DATE

SECTION^TESTED TIME OF
TEST
(111i0.)

GAUGE
PRESSURE

(p.s.i.)

WATER METER READINGS WATER
LOSS

(galls.)

LEAKAGE
RATE

(0.p.m.)

LENGTH
OF TEST
SECTION

(ft.) •

CONVERSION
FACTOR

to 20' of
NE nolo)

SLOPE
DEPTH TO
STANDING
WATER(It)

SLOPE HT
G AUGE TO
COLLAR

(ft.)

LENGTH
Et SIZE OF

 SUPPLY
LINE

WATER
COLUMN
PRESSURE

( p.s.i.)

FRICTION^LOSSES EFFECTIVE
TEST

PRESSURE
(p.S.i.)

. WATER • .
LOSS

(g.p.m. per ft)

REMARKS
SEALING PROPEIVIES,WATER SUPPLY,

TYPE a C.t■PACITY OF PUMP, ETC.
FROM
(f t.)

TO
(ft.)

START
(galls.)

FINISH
(galls.)

SUPPLY
LINE (ps.i.)

PACKER
(psi.)

•b c d e f f-e .g g/c.h b-ani m n p cl.p-a-r •k x lYi

19-7-49 RI' tO" 90' 8 q • R 2C 0.0 7-0^. 7-0^. , 4 6'6' 0 -8 357 0 go' 11 0 0-c O- ó 36-0 0-12 7 6 cod_^Sect 1

$ 25 0.0^. 7-5 
15-0
t2-5
2.5-0

-7.5
. 7-S

: 7-5
1 2 -5

1-S
1-5

2-Ŝ
2-5

• N rezt 0-0
0 -0

0-0
0- 0

0.0 
0-6
0-0
0 - 0

36-0 
34-0
4/ • 0^.

.6 1 - 0

0-136
0.2.2-7 
0 277- 

0-136 ^

Perrneabiliti
-.^_ 100 c't yt

2 ILISBOM

5
5 .
s

25 .
50
5' 0

7-6
0 -0 

l 2-%5
A 75 0.0 16.625 11.-62.5 R-732.5 6.0 -0. 0 86.0 030 2-

6 75 16'4 2-S '33 -25 16 . 67-S 3-32.5 0 - . 00 tr6. 0 0.302.

5 50 0.0 11. S H.5 Z. 3 0.0 0-.0 61.0 0.zoo -

5 5Ø^• ii - c 23- C II. 5 2%3 0 - 0 0- 0 61-0 0.209
5 2S 0.0 A-75 6-75- 1.35 6-0 o-41 36-0 0- 123
S' 2.5 6 - 75 13-5 6-76- I- Rs. 0-0 0-0 36-0 0-123 .

21-7 -69 4a fag" too' 6" if 24- el-el sr-S. . e-.5. .^/• 7 9.8 0-9 b7? 0 100' 22-0 0 - 0 0-o 4.7-ct o • is-4 6.30,1^Seql
5 2 5 8.5 1 70

13-0
8.5

13-0
1.7
2-6

W fat - o - 0
0.0

0-0
(3-0

44.0
72-0-

O- cs5- 6.
0-23e '5 50 o -f)

5 
5

50
15

11 - 0
0-0

2 6 - 0
II -5-

13-0
i7-5-

2 - 4 
3.-6

0-0 
0-6

0 4) 
6-0

12.0
- -0

6-2 39
o-321

Nemec& lity
.- 2 5 ft /yr.

75- 17. S . 36-0 ii -S- 3'.5 ti-o 0-0 47-0 6 - 32 ) 7 ..luseens
,C 0-0 I3-125 13.0.4- 2-626 0.0 o -0 12.0 0-24/

T 5-0 13- as- 26 -7.5 13-125 1.62_5 0-0 0-0 .72-0 0-24 1 
0 0 8 -62-5 8" 6. 7-5 I12-5 0•9 0-0 1.7-O 0 - IS

5 25 8 -62-5 11 • 2.5 8 -67- s L - 1'2-5- 0.-0̂ 0-0 .4.7.0 0-15 9
•

22.7-0 too r o" 10s'5" 5- 25" 0.0 2 2 -0 2Z 0 

21-0

4 -4.
, 4 -4̂

IL • 0

9 ,5 0 ,9 o 0 1^o 1

n1 rvc..1.

0-0 ^0 -5^. 
^0-5 ^- . 

1-0 •

0-5^- 

0 5
2,5

24-.0
24. 0 
4.S.S

0417 

0-417
1-04

6 25 22- 0 44 -0
6- 5 0 0-0 S5-0 -6,5-4-
-5 50A-0 ses----o un -o 55 - 0 ti .0 20 2-c" 4.g..S 1-04 *^.500 fr
5 6o 0 - 0 65-0 65..0 :3-0

,
2. -5 A -0 % 4-5' 1-2 3 4-7 lu.seons

5 60 65-0 (30-0 65-0 13. o 2-5 .3-0 S14-.5 1-7. 3
.5- 50 ..: 0-6 . S5-0 

no- 0

£S 0
A-5-0

11-0
it • 0

20
2.0

2-S
2-5

45
11-5.5

1-04
i-0 45 ,s--o^' „5--,5- - 0

.5 2.5 0 - 0 2$- 0
50 - 0

zs--o
15 - 0

„5- - 0 

5-- 0
az_.5
O'S

 ^0 - 4- -
Os

24- 0
.24,0

0-4 74
0- 4 79- S. 2.5 2,5 - 0

• . .
* Values ore read rom appropriate correction graphs. Rec. 1970 bl^+ If E^a, p . 0.44. sin O. (e .m); if C. >a , p 0.44. sin 0:n^

FILE No.^I S_SjiltbrEt82 ^2^_^M(Pf)107



.BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS^PROJECT —140-R111--___MO.LOW11_0

WATER PRESSURE TESTS^ANGLE FROM

REDUCTION OF FIELD RESULTS^LOCATION AHORIZONTAL (el
2 2 2 01

Ou_i_e_aLl,_
4 5 ^DIRECTIONOgTh'ili

, t2Q3J^PACKER TYPE

SEbl.Eg_ FEATURE

1185

HOLE NO.

00 I 2
SHEET' 3 OF3

.)^R.L.OF COLLAR

14 ICH AN 14/41_.
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NORTI:I MPLO~GlQ .. QUIEALL SEWER 
PLATE 11 

SEISMIC CROSS SECTIONS IN OUTLET PORTAL AREA 
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PLATE 12 

NORTH MOLONGLO OUTFALL SEWER' 
SEISMIC CROSS SECTIONS - BLACK MOUNTAIN CREEK AREA 
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For location of traverses see plate 3 

All traverses done by P. E.Man n of 

the Ge.ophysical Branch of the B.M.R. 

(6600) 

---

I.P. 
GG' 

Seismic veloc ',ty of layer- In 
feet .per second 

9oundol"'Y of hi9h velocit-y layer-

I ntet"section point of trove I"'se GG' 

I55/ A IblbS., 



PLATE13 

NORTH MOLONGLO OUTFALL SEWER 

SEISMIC CROSS SECTIONS PORTAL AREA WEST 
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the B.M.R. Other traverses done by Soil Mechanics Ltd. 
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PLATE 1~ 
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SEISMIC CROSS SECTIONS BETWEEN 
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