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INTRODUCTION

Mineral Resources Tasmania (MRT) initiated a project
to investigate the effects of waste disposal on
groundwater quality in Tasmania. The project was
funded by MRT and the Natural Heritage Trust (NHT)
and included a number of sites for detailed study. The
Chapel Street and Jackson Street waste depots at
Glenorchy were two of these sites.

The Glenorchy City Council provided additional
funding for the project at both sites, by meeting the cost
of all contract drilling undertaken as part of the
investigations.

The objectives of the investigations at the Glenorchy
waste depots were to:

� Determine the geological nature of the host
materials;

� Identify the depth of the water table for
development of a hydrogeological model;

� Examine the quality of the groundwater with
respect to leachate generation and migration; and

� Indicate potential future monitoring and/or
remediation options for the sites.

SITE DESCRIPTION

Site history — Chapel Street

The Chapel Street waste depot (fig. 1) was in operation
between 1975 and 1985 and was re-opened for a short
period between 1996 and 1998. No basal clay liner was
engineered at the site during either stage of filling.
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Abstract

Groundwater quality near the waste depots at Chapel Street and Jackson Street, Glenorchy, was investigated
by Mineral Resources Tasmania and the Glenorchy City Council. Both landfill footprints are located on
Permian sedimentary rocks and Jurassic dolerite, which contain heterogenous fractured bedrock aquifers.
Groundwater quality at the toe of the Chapel Street landfill footprint is elevated in chloride, ammonia,
manganese and total petroleum hydrocarbon fraction C10–C14. Migration rate will be related to the fracture
widths within the aquifers. No evidence of major groundwater contamination was identified around the
Jackson Street landfill. Geophysical surveys have identified the extent of the Chapel Street waste depot and an
area of partial clay capping. Saturation level of fill material within the Chapel Street landfill has on-going risk
management implications relating to stability and the local urban environment.
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Figure 1. Locations of the Glenorchy waste disposal sites.
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Figure 2

Geological map of the Chapel Street–Jackson Street area, Glenorchy.
(Map produced using 1:25 000 scale topographic and geological data).

See following page for map legend.



The Glenorchy City Council has, at various stages,
constructed engineering works at the site, including:

� A leachate collection drainage system that
discharges to sewer;

� Stormwater diversion drains;

� Capping of selective areas of the landfill; and

� Passive landfill gas venting infrastructure (Plate 1).

Site history — Jackson Street

The Jackson Street waste depot was in operation
between 1985 and 1996 and from 1998 to the present.
Stormwater diversion drainage has been constructed
at the site. Leachate is collected through various pipes
that feed into a sump at the toe of the landfill, which
discharges to sewer. Progressive clay capping of the
landfill has been occurring for the last five years.

Site management

The Glenorchy City Council
manages both sites, which are
licensed by the Department of
Primary Industries, Water and
Environment (DPIWE). In the
last decade Council has
undertaken a pro-active
approach to management,
identifying issues that may
represent an ecological risk and
potential ly result in

environmental harm. The construction of engineered
infrastructure has been undertaken to manage the
stability of the Chapel Street site. An approach to
leachate management by leachate minimisation
(including appropriate disposal for treatment) has
been undertaken at both sites. The GCC has
demonstrated a professional approach towards best
practice environmental management over the last
decade.

Geology

The geology of the Chapel Street–Jackson Street areas
is shown in Figure 2. This map was initially produced
using geological data from the Hobart 1:25 000 scale
MRT geological map sheet. The basic map was
modified slightly by new observations made as part of
this project near the landfill footprints.
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Plate 1

Passive landfill gas venting
infrastructure installed at the

Chapel Street waste depot.



Both landfill footprints are located on Jurassic dolerite
and Permian rocks. A faulted, reactivated contact
exists between these two main lithologies. Areas of
Quaternary alluvial deposits, derived from the
Jurassic dolerite and Permian rocks, exist beneath and
in close proximity of the landfill footprints.

Cuttings in the southwest corner of the Jackson Street
waste depot indicate that at least two intrusions of
magma were associated with the emplacement of the
Jurassic dolerite.

Hydrology

The Chapel Street waste depot site is located on a
tributary of Humphrey Rivulet which discharges into
the River Derwent at Elwick Bay, approximately three
kilometres northeast of the waste depot.

The Jackson Street waste depot site is located on
Littlejohn Creek, which discharges into Humphrey
Rivulet about 1.5 kilometres northwest of the waste
depot.

Australian Bureau of Meteorology rainfall station
094030 (Hobart Botanical Gardens) is the closest
rainfall station to both sites, with an average annual
rainfall of 571.4 mm. The chart of average monthly
recorded rainfall is shown in Figure 3.

INVESTIGATION METHODS

Borehole drilling, installation, and test pitting

Seven monitoring bores (CS2000/1-3 and JS2000/1-4)
were auger drilled by MRT between 26 and 27 June
2000 for this project (fig. 4). These 120 mm diameter
holes were dril led to identify any shallow
groundwater in the materials overlying the bedrock.
Fifty millimetre PVC casing and slotted screens with
bentonite seals were installed in each hole.

Four additional bores were percussion drilled by KMR
Drilling Pty Ltd between 28 and 30 May 2001 (Plate 2).
All four second phase boreholes were 165 mm
diameter and 100 mm PVC casing was installed. All

bores and pits were logged in accordance with
AS1726-1993; engineering logs are presented in
Appendix 1.

Nine test pits were also excavated at the Chapel Street
waste depot using a GCC 20 tonne 320B excavator. Test
pits CSTP2001/1, CSTP2001/2 and CSTP2001/3 were
excavated to help target the drilling of borehole
CS2001/2. Test pits CSTP2001/4 to CSTP2001/9 were
excavated to test the engineering integrity of capping
materials used in the western area of the Chapel Street
landfill footprint. Substantial volumes of landfill gas
vented from these test pits. Engineering logs and
photos of the test pits are presented in Appendix 2.

No groundwater was encountered in the MRT-drilled
boreholes CS2000/1, CS2000/2, CS2000/3, JS2000/1,
JS2000/2 and JS2000/3. Some moisture was observed
on the faulted contact section of borehole CS2001/2.
Groundwater was encountered below ground level in
bedrock at 4.5 m in JS2000/4, 18.0 m in JS2001/1, and at
32.0 m in JS2001/2. Plate 3 shows the water strike
during the dril l ing of bore hole JS2001/2.
Groundwater was encountered in bedrock at 5.0 m
(CS2001/1) below ground level at the toe of the Chapel
Street waste depot.

Flow encountered during the drilling of JS2001/1,
JS2001/2 and CS2001/1 indicated that the
groundwater in these boreholes was unconfined.
These boreholes were developed on 1 June 2001; Plates
4 to 6 show the development of each respective
borehole.

Groundwater was encountered in test pit CSTP2001/1
at 0.5 and 1.5 m, with flows of 0.005 and 0.036 l/s
respectively. Groundwater was also encountered at
1.4 m within the waste fill material in test pit
CSTP2001/4.

Between 29 and 30 May 2001 vandals destroyed
boreholes CS2000/1, CS2000/2 and CS2000/3
(Tasmania Police offence report number 105395). All
future investigation work at this site should take into
consideration expected vandalism of infrastructure.
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Figure 3

Average monthly rainfall for Australian
Bureau of Meteorology rainfall station

094030, Hobart Botanical Gardens.



Figure 4

Locations of environmental monitoring bores installed at the Chapel Street and Jackson Street waste depots.
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Plate 2

Drilling bore hole JS2001/2 on 28 May 2001.

Plate 3

Initial water strike during the drilling of bore hole
JS2001/2 on 28 May 2001.

Plate 4

Developing bore hole JS2001/1.
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Plate 5

Developing bore hole JS2001/2.

Plate 6

Developing bore hole CS2001/1. Note discolouration of water compared to Plates 4 and 5.



Geophysical investigations

As part of a postgraduate study undertaken by
N. Truchanas, an EM31 geophysical survey was
conducted over the Chapel Street waste depot. The
survey measured ground conductivity at an
approximate depth of three to six metres. The EM31
image (fig. 5) shows the bedrock as being
non-conductive (blue) compared to the landfill
materials (green, red and white) . The high
conductivity zone on the eastern side of the landfill
footprint relates to an area of clay capping. The green
zone to the west of the main landfill footprint is an area
of very shallow fill material possibly being recharged
by groundwater.

HYDROLOGICAL MODEL

Groundwater occurs in fractured aquifers within the
two consolidated rock types that underlie the landfill
footprints. Jointing within these rock types provides
fracture porosity that assists in the movement of
groundwater. The orientation and width of the joint
patterns influence the flow rate and the flow vectors
within the groundwater system.

Vertical jointing allows groundwater recharge and
sub-horizontal joints provide additional groundwater
storage capacity. Jointing is heterogeneous in most
cuttings in the area of the waste depots. Platy thermal
jointing exists in the initial 5 to 10 metres of the dolerite
adjacent to the faulted contact with the Permian
sedimentary rocks, while the Permian rocks have been
contact metamorphosed by the dolerite in the vicinity
of the contact. The nature of the jointing associated
with the contact appears to create an hydraulic
boundary between the two rock types. Outcrops of the
contact and the engineering log of JS2001/2 indicate
that the attitude of the boundary varies at least 10°
from vertical laterally along the contact. Fracture
spacing and orientation is also heterogenous vertically
and horizontally along the contact.

The aquifer properties for fractured Jurassic dolerite
and Permian sedimentary aquifers (from Hofto, 1990)
are shown below.

Groundwater bore Groundwater quality

yield (l/sec) (TDS ppm)

Jurassic dolerite 0.03–1.0 500–1000

Permian sediments 0.25–1.0 100–2000
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Figure 5

EM31 image of Chapel Street waste depot (image by N. Truchanas, School of Earth Sciences, University of Tasmania).



Groundwater occurs within the fill materials (most
likely perched on the bedrock) as well as in fracture
storage and related flow. Because of limited data, no
detailed piezometric surface map has been attempted
for this site. Existing data implies that unconfined
groundwater within the bedrock trends northeast to
easterly beneath both landfill foot prints. Possible flow
directions from the Chapel Street landfill have been
examined in slightly more detail (Ezzy, 2002). The
nature of materials in hole CS2001/2, and observed
spring locations from the waste fill material, imply a
complex groundwater hydraulic system across the
Jurassic dolerite/Permian contact. Spring discharges
from the fill may be associated with up-slope saturated
fill and/or natural springs that were buried by the
landfill construction process.

GROUNDWATER CHEMISTRY

Groundwater samples were collected from holes
CS2001/1, JS2001/1, CS2000/2 and JS2000/4 at the
end of purging each bore on 1 June 2001. Plate 7 shows
the sampling of CS2001/1. Table 1 summarises the
groundwater sampling capacity of the bores installed
during the investigation.

All yielding bores (except JS2000/4) were sampled in
accordance with Australian/New Zealand Standard
AS/NZS 5667.11:1998 on 5 June 2001. One additional
surface water sample was collected from a spring
emanating from the fill material at the Chapel Street
waste depot (this spring was also sampled on 4 June
2001). The chemical signature of leachate was
established by sampling the leachate line at the Chapel
Street waste depot. A final water sample was collected
from the base of test pit CS2001/4 on 22 June 2001 to
confirm water chemistry in the fill.

Analytical Services Tasmania (in accordance with
relevant Australian and international standards)
carried out laboratory testing of all the surface and
groundwater samples. The laboratory reports are
presented in Appendix 3.

Groundwater values for pH ranged between 6.5 and
8.0 while conductivity ranged between 1170 and
5590 �S/cm. Analytical results for surface and
groundwater samples are presented on site maps in
Appendix 4. Figures 6 and 7 are cation Ternary plots
for the results of surface and groundwater samples at
both the Chapel Street and Jackson Street waste

Tasmanian Geological Survey Record 2002/11 9

Plate 7

Sampling bore hole CS2001/1 at
the completion of developing the

bore on 1 June 2001.

Table 1

Summary of the groundwater sampling capacity for bores installed during the investigation.

Bore Total depth (m) Depth water struck (m) Current status

CS2000/1 1.5 No water Destroyed by vandals

CS2000/2 2.0 No water Destroyed by vandals

CS2000/3 1.7 No water Destroyed by vandals

CS2001/1 13.0 5.0 Secured groundwater sampling point

CS2001/2 28.0 No water (moisture between 6.5 to 8.0) Secured groundwater sampling point, however may

not always make water

JS2000/1 1.7 No water Dry hole

JS2000/2 2.5 No water Dry hole

JS2000/3 4.0 No water Dry hole

JS2000/4 4.7 4.5 Secured groundwater sampling point

JS2001/1 23.0 18.0 Secured groundwater sampling point

JS2001/2 35.0 32.0 Secured groundwater sampling point
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depots. Tables 2 and 3 compare the analytical results
against international standards where a
guideline/emission value is stated by the relevant
standard.

Chapel Street landfill

Water within the fill, the leachate line and the leachate
spring all had high conductivity, TDS, chloride,
magnesium, sodium, iron and manganese
concentrations. Groundwater sampled from CS2001/1
had a similar chemical signature, including total
petroleum hydrocarbons. This implies the migration
of leachate from the fill material into the Permian
sedimentary aquifer down gradient of the landfill. The
water strike one metre above the bedrock in CS2001/1
could indicate that migration is occurring in the base of
the Quaternary alluvium as well as within the
fractured aquifer system.

Jackson Street landfill

All three bores sampled at the Jackson Street landfill
showed no sign of groundwater nutrient enrichment.
Bore JS2000/4 contained slightly high sodium, which
is most likely associated with groundwater sourced
from Jurassic dolerite at shallow depth (see fig. 7 for
related Ternary plot). Some degree of hydrocarbon
contamination is also present in bore JS2000/4. The
drop of pH between the two samples from bores
CS2001/1, JS2001/1 and JS2001/2 may be a result of
the water being oxygenated from the air lifting process
during development of the bores.

CONTAMINATION ASSESSMENT

Chapel Street landfill

Interaction between the bedrock aquifer and perched
water within the waste fill may be occurring as either
recharge and/or discharge directional flow.
Groundwater at the toe of the landfill (seen in
CS2001/1) is degraded by the migration of leachate
from within the up-slope fill material. This is also seen
in the EM31 image of the site (fig. 5, green area at the
toe of the landfill). Surface water within the landfill
footprint is outside selective guideline limits.

Geomorphological features exist in the landfill
footprint that are indicative of land instability.
Saturation of the fill could promote instability within
the fill material.

Jackson Street landfill

The Ternary plot (fig. 7) shows high magnesium
concentrations for all bores at this landfill. This is
considered an overprint of the natural dolerite
groundwater signature (Ezzy, 1999). No target
contamination indicators (e.g. chloride, ammonia and
iron) were detected in the area of the Jackson Street
landfill. It should be noted that a cluster of local bores
(except JS2000/4) on the cation Ternary plot (fig. 7) is
distinctly different to the statewide averages for these
rock types. This may imply a natural geochemical
groundwater signature, or a distinct change in the
bedrock aquifer chemistry due to the migration of
highly mobile ions from the fill. The total petroleum
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Figure 6

Cation Ternary plot for surface and groundwater samples
at the Chapel Street waste depot.

1 – CS2001/1 (05/06/01); 2 – leachate line;
3 – leachate spring (05/06/01); 4 – CSTP2001/4;

5 – leachate spring (04/06/01); 6 – CS2001/1 (01/06/01); 7
– average of all MRT groundwater records for Permian
sediments; 8 – average of all MRT groundwater records

for Jurassic dolerite.
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Figure 7

Cation Ternary plot for groundwater samples at the
Jackson Street waste depot.

1 – JS2001/1 (05/06/01); 2 – JS2001/2 (05/06/01);
3 – JS2001/1 (01/06/01); 4 – JS2001/2 (01/06/01);
5 – JS2000/4; 6 – average of all MRT groundwater

records for Permian sediments; and
7 – average of all MRT groundwater records

for Jurassic dolerite.



hydrocarbon signature in JS2000/4 may also be
sourced from materials in the landfill.

PRINCIPAL CONCLUSIONS

The conceptual hydrogeological model for Chapel
Street and the related water storage within the waste
fill has implications relating to the on-going
management of the risk of stability at the site.
Saturation of the fill material should be monitored on
an on-going basis, as significant volumes of perched
water may accumulate within the fill material.

Degradation of groundwater has occurred at the toe of
the Chapel Street waste depot. The extent of this
contamination plume is unknown, although the flow
rate within the Permian rocks may be as high as
0.1 m/d. The EM31 image in the area of the landfill toe
supports the presence of a plume emanating from the
site.

No current evidence suggests that there is major
groundwater contamination associated with the
Jackson Street waste depot. The total petroleum
hydrocarbons detected in JS2000/4 require further
investigation.

On-going monitoring of water levels (particularly in
the fill material) and groundwater quality is seen as a
high priority at the Chapel Street and Jackson Street
waste depots.

FURTHER WORK

Future monitoring of microbiological water quality
parameters would provide further information on
groundwater quality at the site. Monitoring of existing
and additional hard-rock boreholes, combined with
selective surface water sites, would allow a greater
understanding of the extent of water quality
degradation related to the Chapel Street waste depot.

Background bores are still required to define the local
groundwater chemical signatures in the Jurassic
dolerite and Permian rock aquifers (and also give
greater control on the interpretation of groundwater
flow and related gradients). The appropriate siting,
drilling, installation and pump testing of a number of
monitoring bores within the waste fill material is
required to determine the volume of saturated waste
fill (and related hydraulic head) and the calculation for
a storativity value for the fill material at Chapel Street.

Pump testing is suggested for all yielding bores.
Permeabilities calculated from the pump tests,
combined with interpreted groundwater gradients,
could then be used to estimate the extent of the
contamination plume associated with the Chapel
Street waste depot. A three-dimensional model should
be constructed of any identified migration of
contaminated groundwater from the site that is
considered to present an ecological risk to the adjacent
environs. Modelling of the plume should consider the
design and related hydrogeological hydraulic
properties of the Tolosa Street reservoir. The extent of
natural attenuation should be calculated and
calibrated against on-going field data.
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Appendix 1

Engineering logs of boreholes
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EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Cored borehole log

No resistance

ranging to

refusal

1 2 3

Penetration Water

22 Jan, 80 Water level

Water inflow

Water outflow

on date shown

Notes — samples and tests

U50 Undisturbed sample
50 mm diameter

Disturbed sampleD

Standard penetrometer
blow count for 300 mm

N

SPT + SampleN*

Material classification

Based on Unified Soil
Classification System.

In Graphic Log materials are
represented by clear contrasting
symbols consistent for each project.

Moisture content

D Dry, looks and feels dry

Moist, no free water on handM
when remoulding

when remoulding
Wet, free water on handW

Liquid limitLL

PL Plastic limit

PI Plasticity index

e.g. M>PL — Moist, moisture content

greater than the plastic limit

Hard

Very stiff

Firm

Soft

Very soft

Consistency

F

VSt

H

St

S

VS

Stiff

: hand penetrometer

Fb Friable

50 100–

200 400–

>400

100 200–

25 – 50

<25 (kPa)

Notes: X on log is test result

is range of results

%

Density index

VD

D

MD

L

VL

Very dense

Dense

Very loose

Medium dense

Loose 15 35–

35 65–

85 100–

65 85–

0 15–

Smooth irregular

Smooth planar

Rough irregular

Rough planar

Fracture description

SL

SP

RP

RL

Lugeons

Lugeon units (uL) are a measure

of rock mass permeability. For a

46 to 74 mm diameter borehole

1 Lugeon is defined as a rate of

loss of 1 litre per metre per minute.

1 Lugeon is roughly equivalent to

a permeability of 1 x 10 mm / sec.-4

Casing used

Barrel withdrawn

Case - lift Fluid loss

No loss

100% loss

50% loss

Graphic log

No core

Rock substances represented

by clear, contrasting symbols

consistent for each project.

Fresh

Slightly weathered

Highly weathered

Extremely weathered

Fr

SW

HW

EW

Weathering

Notes: X on log is test result.

index 1 (MPa)

Strength

EH

VH

H

M

L

VL

EL

Extremely high

Very high

High

Medium

Extremely low

Low

Very low 0.03 0.1–

3 10–

0.1 0.3–

1 3–

0.3 1–

< 0.03

>10

point load strength Significant defects

Significant defects shown graphically

Joint

Sheared zone

Crushed seam

Infill seam

Extremely weathered seam

-4

5 (50)
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Auger

Rotary

Nil

27 June 2000

27 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
CS 2000/1

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

M StCLAY - black, humic

55 520441 mE
5255894 mN

M S
L

CLAY - medium plasticity, light grey, silty,
hornfels siltstone and sandstone fragments

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en
1

.0
m

et
re

N
.R

.F
.S

.*
sc

re
en

End of hole due to auger refusal at 1.5 m

7
m

m
G

ra
v

el

N
/S

D S
L

CLAY - medium plasticity, light grey, silty,
hornfels silstone and sandstone fragments

OH

CL

CL

Soil A horizon

Quaternary alluvial
deposit

Quaternary alluvial
deposit

Auger refusal most
likely due to boulder in
clay matrix

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

* Nylon Rock Fabric Sock

Checked by Mr Adrian Waite
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Quaternary alluvial
deposit with

dolerite and Permian
sedimentary rock

boulders
of

Quaternary alluvial
deposit with dolerite
and Pm sedimentary
boulders

Quaternary alluvial
deposit with dolerite
and Pm sedimentary
boulders

As above

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Auger

Rotary

Nil

27 June 2000

27 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
CS 2000/2

M FCLAY - black, humic, 40% orange clay
mottles

55 520427 mE
5255883 mN

M S
L

CLAY - medium plasticity, light brown, sandy,
30% dolerite, sandstone and siltstone fragments

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en
1

.5
m

et
re

N
.R

.F
.S

.*
S

cr
ee

n

End of hole due to auger refusal at 2.2 m

7
m

m
G

ra
v

el

N
/S

M S
L

CLAY - medium plasticity, grey, sandy silt,
20% dolerite, sandstone and siltstone fragments

2.0

M F
MD

CLAY - medium to high plasticity, orange,
5% dolerite fragments

CLAY - high plasticity, dark brown, 5% grey clay
mottles, 5% dolerite fragments

M St

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

D
Sample ID

4

D
Sample ID

5

Soil A horizon

Auger refusal most
likely due to boulder in
clay matrix

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

OH

CL

CL

CH

CH

Checked by Mr Adrian Waite

* Nylon Rock Fabric Sock
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CH

CL

OH

Quaternary alluvial
sediments

Quaternary alluvial
sediments

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Auger

Rotary

Nil

27 June 2000

27 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
CS 2000/3

M St
D

CLAY - black, humic

55 520408 mE
5255869 mN

M St
D

CLAY - high plasticity, black, 10% dolerite
fragments

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en
0

.5
m

.S
sc

re
en

End of hole due to auger refusal at 1.7 m

7
m

m
G

ra
v

el

N
/S

M F
D

CLAY - medium plasticity, brown, 40% dolerite
fragments

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

Soil A horizon

Auger refusal most
likely due to boulder in
clay matrix

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Checked by Mr Adrian Waite
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CH

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

Air

29 May 2001

29 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

0.5

1.0

1.5

1 3
CS 2001/1

D H

55 520429 mE
5255894 mN

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en

S
an

d
p

ac
k

2.0

3.0

2.5

3.5

4.5

4.0

CLAY - high plasticity, olive, dolerite, siltstone
and mudstone chips

M F

B
ac

k
in

fi
ll

OH CLAY - black, humic
D

Sample ID
1

D
Sample ID

2

Quaternary alluvial
deposits

Quaternary alluvial
deposits

Checked by Mr Adrian Waite
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

29 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

5.5

6.0

6.5

2 3
CS 2001/1

W FCLAY - high plasticity, brown, dolerite and
mudstone chips

6
m

et
re

1
0

0
m

m
1

m
m

sl
o

tt
ed

sc
re

en 7.0

8.0

7.5

8.5

9.5

9.0

MUDSTONE - grey, brown and green alternating
layers of siltstone and sandstone

W

S
an

d
p

ac
k

SANDSTONE - grey W

Air

D
Sample ID

3

D
Sample ID

4

D
Sample ID

5

Quaternary alluvial
deposits

CH

Permian rocks

Permian rocks

Checked by Mr Adrian Waite

55 520429 mE
5255894 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

29 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

10.5

11.0

11.5

3 3
CS 2001/1

6
m

et
re

1
0

0
m

m
P

V
C

1
m

m
sl

o
tt

ed
sc

re
en

12.0

13.0

12.5

End of hole at 13.0 m

S
an

d
p

ac
k

B
ac

k
in

fi
ll

B
ac

k
in

fi
ll

Air

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Checked by Mr Adrian Waite

(As sheet 2) Permian rocks

55 520429 mE
5255894 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

0.5

1.0

1.5

1 6
CS 2001/2

M FCLAY - high plasticity, grey and green,
5% rock chips

55 520349 mE
5256055 mN

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en

S
an

d
p

ac
k

2.0

3.0

2.5

3.5

4.5

4.0

DOLERITE - medium grained D

B
ac

k
fi

ll

vertical

Air

D
Sample ID

1

D
Sample ID

2

CH FILL - material
disturbed by road
construction

Checked by Mr Adrian Waite
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

5.5

6.0

6.5

2 6
CS 2001/2

MDOLERITE - brown, gravelly, hornfelsed
mudstone

6
m

et
re

1
0

0
m

m
P

V
C

1
m

m
sl

o
tt

ed
S

cr
ee

n

7.0

8.0

7.5

8.5

9.5

9.0

MUDSTONE - hornfelsed, light grey, 10%
brown gravel

D

S
an

d
p

ac
k

Main contact zone

vertical

Air

D
Sample ID

3

D
Sample ID

4

Checked by Mr Adrian Waite

(As sheet 1)

55 520349 mE
5256055 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

10.5

11.0

11.5

3 6
CS 2001/2

S
cr

ee
n

12.0

13.0

12.5

S
an

d
p

ac
k

B
ac

k
in

fi
ll

B
ac

k
in

fi
ll

B
en

to
n

it
e

13.5

14.0

14.5

MUDSTONE - hornfelsed, grey D

vertical

Air

Checked by Mr Adrian Waite

55 520349 mE
5256055 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

15.5

16.0

16.5

4 6
CS 2001/2

17.0

18.0

17.5

B
ac

k
in

fi
ll

B
ac

k
in

fi
ll

18.5

19.0

19.5

MUDSTONE - grey D

vertical

Air

Checked by Mr Adrian Waite

Permian rocks

55 520349 mE
5256055 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

20.5

21.0

21.5

5 6
CS 2001/2

22.0

23.0

22.5

B
ac

k
in

fi
ll

B
ac

k
in

fi
ll

23.5

24.0

24.5

vertical

Air

Checked by Mr Adrian Waite

(As sheet 4) Permian rocks

55 520349 mE
5256055 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Chapel Street waste depot Chapel Street, Glenorchy

Percussion

Down hole hammer

29 May 2001

30 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

25.5

26.0

26.5

6 6
CS 2001/2

27.0

28.0

27.5

B
ac

k
in

fi
ll

B
ac

k
in

fi
ll

End of hole at 28.0 m
Hole drilled on 29 May 2001
Installation occurred on 30 May 2001

vertical

Air

Checked by Mr Adrian Waite

(As sheet 4) Permian rocks

55 520349 mE
5256055 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Jackson Street waste depot Jackson Street, Glenorchy

Auger

Rotary

Nil

26 June 2000

26 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
JS 2000/1

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

M StCLAY - black humic

55 520610 mE
5256637 mN

M StCLAY - light brown, silty, dolerite fragments
up to 60 mm (travertine skins 2 mm) recovered

C
em

en
t

B
en

to
n

it
eN
o

sc
re

en
1

.0
m

et
re

N
.R

.F
.S

.
sc

re
en

End of hole due to auger refusal at 1.7 m.

7
m

m
G

ra
v

el

N
o

sc
re

en

D StCLAY - medium plasticity, white and grey, silty,
30% brown clay mottles

OH

CI

CH

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Quaternary alluvium

Reworked Quaternary
alluvial deposit

Quaternary alluvium

Checked by Mr Adrian Waite
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Auger

Rotary

Nil

26 June 2000

26 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
JS 2000/2

M LGRAVEL - orange, weathered dolerite

55 520636 mE
5256654 mN

M VstCLAY - medium plasticity, black, dolerite
fragments up to 80 mm recovered

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en
1

.5
m

et
re

N
.R

.F
.S

.
sc

re
en

End of hole due to auger refusal at 2.5 m

7
m

m
G

ra
v

el

N
o

sc
re

en

M VstCLAY - medium plasticity, dark brown,
5% orange and black clay mottles

2.0

2.5

vertical

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

Quaternary alluvium

Quaternary alluvium

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Fill - Road baseGC

CI

CI

Checked by Mr Adrian Waite
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CL

CI

CL

CL

CL

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Auger

Rotary

Nil

26 June 2000

26 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
JS 2000/3

M LGRAVEL - orange, weathered dolerite

55 520643 mE
5256646 mN

M VstCLAY - low plasticity, light brown

C
em

en
t

B
en

to
n

it
e

N
o

sc
re

en
2

.0
m

et
re

N
.R

.F
.S

.
S

cr
ee

n
4

x
1

5
0

m
m

sp
ac

ed
5

m
m

h
o

le
s

End of hole due to auger refusal at 4.0 m

7
m

m
G

ra
v

el

N
o

sc
re

en

M VstCLAY - low plasticity, black

2.0

2.5

3.0

3.5

4.0

CLAY - low plasticity, black, dolerite fragments
up to 55 mm recovered

M Vst

VstMCLAY - low plasticity, dark brown

CLAY - medium plasticity, dark brown M Vst

vertical

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

D
Sample ID

4

D
Sample ID

5

D
Sample ID

6

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Fill - Road baseGC

Checked by Mr Adrian Waite

Quaternary alluvium
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Auger

Rotary

Nil

26 June 2000

26 June 2000

Mr Shane Heawood

Mr Andrew Ezzy

0.5

1.0

1.5

1 1
JS 2000/4

M LGRAVEL - orange, weathered dolerite

55 520665 mE
5256621 mN

D SCLAY - medium plasticity, mottled orange-brown

C
em

en
t

B
en

to
n
it

e

N
o

sc
re

en
2
.0

m
et

re
N

.R
.F

.S
.

S
cr

ee
n

4
x
1
5
0
m

m
sp

ac
ed

5
m

m
h

o
le

s

End of hole due to auger refusal at 4.7 m

7
m

m
G

ra
v

el

N
o

sc
re

en

M StCLAY - low plasticity, black, humic, slight
hydrocarbon odour

2.0

2.5

3.0

3.5

4.0

CLAY - medium plasticity, light grey, silty,
40% mudstone chips

D Vst

StDCLAY - medium plasticity, light grey, mudstone,
dolerite, sandstone and siltstone fragments

CLAY - medium plasticity, mottled orange-brown,
5% dolerite fragments

M S

4.5

CLAY - medium plasticity, light grey, silty,
40% doleritic gravel

M S

CLAY - medium plasticity, light grey, silty,
40% mudstone chips

M Vst

WMUDSTONE - grey

S.W.L.
26/06/00

vertical

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

D
Sample ID

4

D
Sample ID

5

D
Sample ID

6

D
Sample ID

7

D
Sample ID

8

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Quaternary alluvium

Sample ID numbers refer to samples
in MRT core shedstored

Fill - Road baseGC

CI

CL

CI

CI

CI

CI

CI

Permian rock

Checked by Mr Adrian Waite
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CH

CL

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

0.5

1.0

1.5

JS 2001/1

M StGRAVEL - d clayey,ark brown, dolerite cobbles
and boulders

55 520644 mE
5256644 mN

M Vst

C
em

en
t

B
en

to
n

it
e

B
ac

k
fi

ll
ed

N
o

sc
re

en

CLAY - high plasticity, black humic

51

3.5

2.0

3.0

2.5

4.5

4.0

MUDSTONE - grey, weathered

CLAY - medium plasticity, orange, dolerite
gravel recovered

D

M St

vertical

D
Sample ID

1

D
Sample ID

3

D
Sample ID

4

Quaternary alluvium

Mudstone boulder in
Quaternary alluvium

Quaternary alluvium

D
Sample ID

2

Quaternary alluviumGC

Checked by Mr Adrian Waite
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

5.5

6.0

6.5

JS 2001/1

DMUDSTONE - light grey

55 520644 mE
5256644 mN

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

N
o

sc
re

en
52

8.5

7.0

8.0

7.5

9.5

9.0 Possible fracture zone
at 9 metres (damp)

M

vertical

D
Sample ID

5

D
Sample ID

6

D
Sample ID

7

Permian rocks

Checked by Mr Adrian Waite

(As sheet 1)
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Air

vertical

D
Sample ID

9

D
Sample ID

10

D
Sample ID

8

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

10.5

11.0

11.5

JS 2001/1

N
o

sc
re

en
53

13.5

12.0

13.0

12.5

14.5

14.0

M

D

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

MUDSTONE - light grey

MUDSTONE - light grey Permian rocks
Possible fracture zone
(damp)

Permian rocks

Checked by Mr Adrian Waite

(As sheet 2)

55 520644 mE
5256644 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

15.5

16.0

16.5

JS 2001/1

N
o

sc
re

en
54

18.5

17.0

18.0

17.5

19.5

19.0

MUDSTONE - grey W

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

6
m

et
re

1
m

m
sl

o
tt

ed
S

cr
ee

n

Major

Air

vertical

D
Sample ID

11

D
Sample ID

4

Permian rocks

Checked by Mr Adrian Waite

(As sheet 3)

55 520644 mE
5256644 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

20.5

21.0

21.5

JS 2001/1

55

22.0

23.0

22.5

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

6
m

et
re

1
m

m
sl

o
tt

ed
S

cr
ee

n

End of hole at 23.0 m

Air

vertical

S
am

p
le

ID
n
u
m

b
er

s
re

fe
r

to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

Checked by Mr Adrian Waite

(As sheet 4)

55 520644 mE
5256644 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

0.5

1.0

1.5

JS 2001/2

D
Sample ID

1

D
Sample ID

2

D
Sample ID

3

M FGRAVEL - light brown, angular rock fragments

D

C
em

en
t

B
en

to
n

it
e

B
ac

k
fi

ll
ed

N
o

sc
re

en

SILTSTONE - light brown

71

3.5

2.0

3.0

2.5

4.5

4.0

CLAY - medium plasticity, light grey, orange
clay mottles

M F

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

Fill - Road building
material

CL Weathered Permian
rocks

Permian rock

Checked by Mr Adrian Waite

55 520528 mE
5256487 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

5.5

6.0

6.5

JS 2001/2

D

MUDSTONE - light yellow

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

N
o

sc
re

en
72

8.5

7.0

8.0

7.5

9.5

9.0

D

MUDSTONE - light brown

D
Sample ID

4

D
Sample ID

5

D
Sample ID

6

Permian rock

Permian rock

Air

Checked by Mr Adrian Waite

55 520528 mE
5256487 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Permian rock

Permian rock

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

10.5

11.0

11.5

JS 2001/2

N
o

sc
re

en
73

13.5

12.0

13.0

12.5

14.5

14.0

D

D

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

SILTSTONE - w
light brown

hite, 40% medium plasticity
clay mottles

MUDSTONE - brown, 5% light grey clay

Air

vertical

D
Sample ID

8

D
Sample ID

9

D
Sample ID

7

Checked by Mr Adrian Waite

(As sheet 2)

55 520528 mE
5256487 mN
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CH

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

vertical

Permian rocks-
weathering possibly
due to water flow on
fractures

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

15.5

16.0

16.5

JS 2001/2

N
o

sc
re

en
74

18.5

17.0

18.0

17.5

19.5

19.0

MUDSTONE - light brown D

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

CLAY - high plasticity, orange, 10% grey
mudstone chips

M F

Permian rock
D

Sample ID
10

D
Sample ID

11

Checked by Mr Adrian Waite

(As sheet 3)

55 520528 mE
5256487 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

20.5

21.0

21.5

JS 2001/2

75

22.0

23.0

22.5

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

MUDSTONE - siltstone,light grey, 40%
light brown

D

23.5

24.0

24.5

N
o

sc
re

en

vertical

Permian rock
D

Sample ID
12

Checked by Mr Adrian Waite

55 520528 mE
5256487 mN
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

25.5

26.0

26.5

JS 2001/2

76

27.0

28.0

27.5

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

SILTSTONE - light grey M

28.5

29.0

29.5

N
o

sc
re

en
6

m
et

re
1

m
m

sl
o

tt
ed

S
cr

ee
n

vertical

Permian rock
D

Sample ID
13

D
Sample ID

14

Checked by Mr Adrian Waite

55 520528 mE
5256487 mN



Tasmanian Geological Survey Record 2002/11 42

S
am

p
le

ID
n
u
m

b
er

s
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to
sa

m
p
le

s
st

o
re

d
in

M
R

T
co

re
sh

ed

MINERAL RESOURCES TASMANIA

ENGINEERING LOG - BOREHOLE
Project

Co-ordinates Drill type

Drill method

Drill fluid

Hole commenced

Hole completed

Drilled by

Logged by

su
pp

or
t

R
.L

.

de
pt

h

gr
ap

hi
c 

lo
g

material
soil type: plasticity or particle characteristics,
colour, secondary and minor components.

notes metres

Borehole no.

Sheet           of

w
at

er samples,
tests

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y

de
ns

ity
 in

de
x

structure, geology

Location

R.L.
Inclination
Bearing

cl
as

si
fic

at
io

n
sy

m
bo

l

pe
ne

tr
at

io
n

1 2 3

Jackson Street waste depot Jackson Street, Glenorchy

Percussion

Down hole hammer

Air

28 May 2001

28 May 2001

KMR Drilling Pty Ltd

Mr Andrew Ezzy

30.5

31.0

31.5

JS 2001/2

77

32.0

33.0

32.5

2
-

3
m

m
tr

ip
le

w
as

h
ed

sa
n

d

55 520528 mE
5256487 mN

SILTSTONE - l clay high plasticityight grey, 20%
orange

M

33.5

34.0

34.5

6
m

et
re

1
m

m
sl

o
tt

ed
S

cr
ee

n

End of hole at 35.0 m

CLAY - medium plasticity, l clay
mudstone

ight brown, 10%
light grey nodules, 10% light grey
recovered

M F

CLAY - high plasticity, l siltstoneight brown, 10%
brown-light grey

W L

vertical

Permian rockD
Sample ID

15

D
Sample ID

16

D
Sample ID

17

CL

Weathered Permian
rocks possibly due
to palaeo-flow along
fractures

Permian rocks-
weathering possibly
due to water flow
on fractures

CL

Checked by Mr Adrian Waite
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Engineering logs and photos of test pits
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/1

1 1

55 520351 mE
5256029 mN

Mr Andrew Ezzy

Glenorchy City Council

28 May 2001

28 May 2001

320B 20 tonne Excavator

0.6m

0.6m

2.8m

0.5

CLAY - high plasticity, brown D St

Refusal on grey mudstone at 0.35 m

CH

checked by Mr Adrian Waite

Reworked weathered
Permian rocks
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/2

1 1

55 520350 mE
5256037 mN

Glenorchy City Council

28 May 2001

28 May 2001

320B 20 tonne Excavator

0.6m

0.6m

3.3m

0.5

CLAY - medium plasticity, g brown,rey and
10% dolerite cobbles

M F

Refusal on grey mudstone at 1.5 m

1.0

1.5

Minor
(flow 0.005
l/s )

Main
(flow 0.036
l/s)

Flow of water across
bedrock surface at base

of unconsolidated material

CL

Mr Andrew Ezzy

checked by Mr Adrian Waite

Road materials
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/3

1 1

55 520345 mE
5256054 mN

Glenorchy City Council

28 May 2001

28 May 2001

320B 20 tonne Excavator

0.6m

0.6m

3.2m

0.5

MUDSTONE - grey D

Refusal on grey mudstone at 1.1 m

1.0

CLAY - high plasticity, dark grey M F

Road base

CH

Mr Andrew Ezzy

checked by Mr Adrian Waite

Reworked weathered
Permian rocks



Tasmanian Geological Survey Record 2002/11 47

Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/4

1 1

55 520039 mE
5255989 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.6m

0.5

CLAY - black, humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M F

1.5

W

W

WASTE fill - refusedomestic

WASTE fill - domestic refuse

Water sampled and for metals, nutrients,
total petroleum hydrocarbons and other general
parameters

analysed

Pit venting very large
volumes of landfill gas

End of hole in WASTE fill at 1.5 m

OH

CL

Soil cover over main
clay capping

Main landfill capping
cover

Mr Andrew Ezzy

checked by Mr Adrian Waite
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/5

1 1

55 520052 mE
5255940 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.5m

0.5

CLAY - black, humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M F

WWASTE fill- domestic refuse Pit venting large
volumes of landfill gas

CLAY - high plasticity, green

End of hole in WASTE fill at 1.3 m

OH

CL

Soil cover

Main landfill capping
cover

CH

Mr Andrew Ezzy

checked by Mr Adrian Waite

M F
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Main landfill capping
cover

Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/6

1 1

55 520010 mE
5255968 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.8m

0.5

CLAY - black, humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M F

DWASTE fill - domestic refuse Pit venting large
volumes of landfill gas

CLAY - high plasticity, mottled grey and brown M St

1.5
End of hole in WASTE fill at 1.5 m

OH

CL

Soil cover

CH

Mr Andrew Ezzy

checked by Mr Adrian Waite



Tasmanian Geological Survey Record 2002/11 50

Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/7

1 1

55 520064 mE
5256016 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.7m

0.5

CLAY - black humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M

DWASTE fill- domestic refuse Pit venting large
volumes of landfill gas

CLAY - high plasticity, black M F

F

End of hole in WASTE fill at 1.3 m

Main landfill capping
cover

OH

CL

Soil cover

CH

Mr Andrew Ezzy

checked by Mr Adrian Waite
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/8

1 1

55 520103 mE
5256063 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.5m

0.5

CLAY - black humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M

DWASTE fill - domestic refuse, dark grey soil Pit venting large
volumes of landfill gas

CLAY - low plasticity, black, dolerite fragments
up to 12 mm

D Vst

F

End of hole in WASTE fill at 1.3 m

Main landfill capping
cover

OH

CL

Soil cover

CL

Mr Andrew Ezzy

checked by Mr Adrian Waite
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Chapel Street waste depot Chapel Street, Glenorchy

CSTP 2001/9

1 1

55 520131 mE
5256104 mN

Glenorchy City Council

22 June2001

22 June2001

320B 20 tonne Excavator

0.6m

0.6m

3.7m

0.5

CLAY - black humic M L

1.0

CLAY - medium plasticity, light brown,
sedimentary rock fragments up to 7 mm

M

DWASTE fill- domestic refuse, dark grey soil Pit venting large
volumes of landfill gas

CLAY - dark grey, various rock fragments
up to 8 mm

D Vst

F

1.5

End of hole in WASTE fill at 1.6 m

Main landfill capping
cover

OH

CL

Soil cover

OH

Mr Andrew Ezzy

checked by Mr Adrian Waite
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Analytical Services Tasmania — Laboratory reports
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Appendix 4

Analytical results on site maps
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