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1983/23. Geological investigation of the Remount Refuse Disposal Project

A.T. Moon

Abstract

The proposed Remount Refuse Disposal Project inveolves the
placement of garbage in a valley north-east of Mowbray. The project
area is underlain by dolerite of Jurassic age and sediments of
Tertiary age. Subsurface conditions have been investigated by
eighteen test pits excavated by backhoe.

The presence of an effectively impermeable B horizon of high
plasticity clay divides 'perched groundwater' from 'confined ground-
water'. If this B horizon clay is left intact, leachate will be
largely confined tc the perched near-surface system which discharges
into the existing creeks.

An average of 0.3 m of soil suitable for f£ill occurs above
the B horizon. Most drains are located in readily excavated material,
but dolerite outcrops and boulders may he encountered in parts of
the site.

INTRODUCTION

The Remount Refuse Disposal Project involwes the placement of
garbage in a valley [EQ128171] north-east of Mowbray. Garbage is to he
covered daily with earth and creeks flowing onto the site are to be
diverted around the tip. When the tip is completed, stormwater falling
on the tip will alsc be diverted. Leachate from the operation is to be
collected and piped to Launceston's sewerage system,

In May 1983, the Launceston City Engineer requested the Department
of Mines to undertake geological investigations for the project. The
field investigation was carried out between 14 and 17 June 1983. Work
consisted of the mapping of the site area on a scale of 1:5000 and the
excavation and logging of eighteen test pits. The writer was assisted in
the field by R.N. Woolley.

This report presents the results of the investigation and discusses
the feasibility of the project from the geological point of wview.

RESULTS OF INVESTIGATION
Geological setting

Part of the tip site and most of the higher area surrounding the tip
site (fig. 1) is underlain by dolerite, which intruded older rocks during
the Jurassic period. During the Tertiary period the area was flooded and
infilled with lake deposits (siltstone and clay in the project area).

It has been assumed that the siltstone encountered in the bottom of
some of the test pits is of Tertiary age although there is a possibility
that it is much older and pre-~dates the dolerite. Marine deposits of
Permian age occur in similar geologicl situations in the Tamar Valley.

Since the deposition of the lake sediments, faulting, erosion, and
weathering have been the dominant geological processes. The dolerite ex-
pesed at the surface is weathered and residual soils have developed over
the whole area. The ironstone nodules occurring at the north and south
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end of the site were probably formed close to a land surface during the
Tertiary period. Slope deposits, consisting of dolerite fragments in soil,
have formed at the base of slopes. Recent alluvium (marsh and creek
deposits) consisting of organic silty clay has accumulated in flat valley
bottoms. These deposits are thin and have been partly removed by excavation.

The Tamar Valley is divided intc blocks by north and north-westerly
trending faults. Most of the faults initially developed during the
Jurassic, but many were also active during the Tertiary. Most of the
fault blocks are gently tilted towards the west. Some of the subsurface
boundaries between the dolerite and the Tertiary sediments in the project
area are probably faults.

Surface conditions

The proposed tip occupies a north-west trending valley which is
drained by a tributary of Newnham Creek. The valley is bounded to the north-
east by steep slopes (up to 20°) underlain by dolerite. Creeks drain this
slope and converge in the valley. Drainage from the wvalley is through a
small narrow gorge cut through dolerite (fig. 1).

The steeper slopes surrounding the valley are covered by bush.
Dolerite fragments occur at the gurface cloge to and downhill from outcrops.
The dolerite outcrop boundary is often marked by a break in slope. Below
this break, the slope is flatter, rock fragments are less common, and there
are no outcrops.

Most of the valley is uhderlain by Tertiary sediments with well
drained gentle slopes (less than 5°). Rock fragments are less common and
some of the land has been cleared. The valley floor, into which the creeks
drain, is flat and subject to flooding. The area has been disturbed in
places by excavations and there was ponded water in some areas at the time
of the field investigation.

The site has been used as a testing range by the Australian Army.
Circular depressions (often water-filled) up to three metres diameter
occur on the south-facing slope close to Test Pit 4. Some of these may be
craters caused by explosives and/or impact of projectiles. Objects reported
to be parts of anti-tank rockets were found north and east of Test Pit 11.

Subsurface conditions

Subsurface conditions at the site were investigated by digging test
pits with a backhoe. Summary logs of the test pits are given in Figure 2
and detailed logs of each test pit are given in Appendix 1. Eighteen test
pits were dug, numbered 1 to 11, and 13 to 19. Test Pit 12 was planned and
surveyed but not excavated because it was close to some unidentified metal
cylinders, later reported to be anti-tank rockets.

The soil horizons referred to in the final column of the test pit
logs represent a commonly used descriptive terminoleogy. It should be
noted that this classification system involves some interpretation and
other workers might produce slightly different results.

DISCUSSION

Groundwater and leachate control

The most important cbservation from the test pit logs is the presence
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of a B horizon consisting of high plasticity clay in all of the pits. The
B horizon has an extremely low permeability and would be expected to provide
an effective barrier to the downward migration of leachate or the uypward
flow of groundwater from more permeable underlying material.

Groundwater was cobserved above the B horizon in five test pits.
Test pits 3, 4, and 13 all occur near the base of a steep slope north-
east of the tip site. The presence of these seepages close to the surface
indicates that rain falling on the slope only infiltrates as far as the
B horizon and then flows downslope on top of that horizon. A very small
amount of the rain which falls on rock outcrops may infiltrate into open
joints, but observation of the cuttings in dolerite along the Bell Bay
Railway indicates that joints will be tightly closed below two metres.
The seepage above the B horizon in Test Pits 6 and 8 is probably due to
the flow of water from the slope scuth-west of the tip. The water above
the B horizon is described as 'perched groundwater’'.

Groundwater occurred below the B horizon in four test pits (5, 9,
10, 11) in the flat valley floor. This water is described as 'confined
groundwater', as upward migration is restricted by the effectively imper-
meable B horizon. This groundwater was observed to flow out of clayey
gravel or out of fissures within high plasticity clay.

The perched groundwater flows downslope generally less than 0.5 m
from the natural surface. The water eventually enters the creeks through
the creek sides and floor and flows out of the wvalley as surface water in
the main creek. Perched groundwater flow-lines are parallel to the ground
surface and flow rates would fluctuate widely. Rapid flow cccurs ater
heavy rain and there would be little or no flow during periods of drought.

The confined groundwater would alsc enter the creek system by upward
flow from below. Flow rates are likely to be low, but less affected by
climate. Apart from in the creeks, there is likely to be little mixing of
perched and confined groundwater. Once in the creek water can be
contreolled by the leachate treatment system.

As far as control of leachate water is concerned, it is essential to
leave the B horizon, high plasticity clay, intact. This will ensure that
the leachate will behave as the perched groundwater does now and collect
in the creek system below the tip. If this is done there should be very
little mixing of the leachate and the confined groundwater. Should any
confined groundwater become contaminated it will eventually leave the
valley through the creek system. Provided that the leachate treatment
plant is in operation there is a negligible risk of contamination of ground-
water away from the tip site.

It is assumed that monitoring of the quality of surface and ground-
water has started and will be continued on a long term basis.

Fill

Regulations require that the refuse be covered daily with suitable
fill and it is econcmically desirable that as much fill as possible be
cobtained from the tip site.

The test pit logs indicate that an average thickness of 0.3 m of
silty clay topsoil, and clayey gravel or silty gravel soils coverlie the
B horizon. The thickness varied from 0.1 m to 0.8 m, These soils should
be suitable for £ill. If an average thickness of 0.3 m of scil is stripped
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from an area of 50 ha, it will provide 150 000 m?® of fill. As stated
earlier it is essential that the B horizon not be remcved during the
stripping process, as it provides an impermeable base for leachate control.
It is desirable that the stripping is done in stages so that the top of the
B horizon is not exposed for long periods and allowed to dry cut. Drying
of the high plasticity clay would cause shrinkage cracks and increase the
permeability of the horizon.

Excavation conditions

The project will invoclve the excavation of a number of surface and
subsurface drains as part of the water and leachate control systems. Most
of the tip area is underlain by materials which can be excavated by a
backhoe or larger plant, although the Massey Ferguson 50B backhoe with a
600 mm bucket met refusal in several test pits at depths of 1.6 m and
greater (Appendix 1).

Excavation in areas of deolerite outcrop and large boulders may
encounter difficulties in places and some blasting may be required. The
leachate treatment site was not investigated.

CONCLUSICONS

The Remount Refuse Disposal Project is considered feasible from the
geological peoint of view. It is considered possible to control the
leachate from the site without contaminating the groundwater. If the
effectively impermeable B horizon clay is left intact the leachate will
collect in the present creek system which flows to the leachate treatment
site.

Soil above the B horizon may be stripped and used as fill, Up to
i50 000 m® of fill may be available from the tip site. Most drains may
be excavated by backhoe, but dolerite outcrops and boulders may require
blasting.

[27 June 1983]
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TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penetration
123

111 No resistance

ranging to

— refusal

7

Water

5cm

I.‘_

326

Notes - samples and tests

uso

22 Jan, 80 Water level

Water inflow. N
Water outflow.

Undisturbed sample.
50mm diameter.

Disturbed sample.

Standard penetrometer
blow count for 300mm.

. SPT + sample.

—3]
Material classification

Based on Unified Soil

Classification System.

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

Moisture content Consistency N — Density index
(kPa)
D Dry. looks and feel dry. Vs Very soft. < 25 VL Very loose. 0-15
M Moist, no free water on hand ] Soft. 25 - 50 L Loose. 15-35
when remoulding. F K 50 - 1 ;
W Wet, fres water on hand m. -100 MD Medium dense. 35 - 85
when remoulding. St Stiff. 100 - 200 D Dense. 85 -85
. A VSt Verystiff. . 200 - 400 VD VeryDense  85-100
PL P!ntfe.lliml. H Hard. > 400
Pl Plasticity Index. b Friabl
. M>PL - Maist, moisturs content 7 i
” greater than the plastic limit. Notss: X.en h' fu ot result
= is range of resuits.
Cored borehole log
Case - lift Fuid loss Lugeons Graphic log
: Lugeon units (pl) are a measure
Casing used. No loss of rock mass permeability. For No cors.
2 46 to 74mm diameter borehaole
50% loss 1 Lugeon is defined as a rate of Evm:l‘ subml:cas‘ _reprusu;teld
: g clear, contrasting symbols
| Barrel withdrawn. /| 100% loss. loss of 1 litre per metre per minute. consistent for each “prnjm.
Vi 1 Lugeon is roughly equivalent to
/J a permeability of 1>X10 * mm/sec.
Weathering Strength point load strength  Significant defects
index |s so (MPa)
Fr Fresh. EL Extremely low. < 0-03 Significant defects shown graphically.
Sw Slightly weathered. VL Very low. 0-03 - 01 \
5 Joint.
HW Highly weathered. L Low. 0-1-0-3
'-ﬂ
EW  Extramely weathered. M . Medium. 0:3-1 SRESAS dte.
H High 1-3 Crushed seam.
VH  Very high. 3-10 Infill seam.
EH Extiomely high. 10 Extremely weathered seam.

Note: X on log is test result.

23-8



TASMANIA DEPARTMENT OF MINES
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excavation no. 1

ENGINEERING LOG - EXCAVATICN sheet 4 o 1
projet  REMOUNT REFUSE DISPOSAL location  L_AUNCESTON
co-ordinates S12 S40-4mE exposure type  Pil pit commenced 15" June €3, 90D
5417 456 - 9mN equipment  Backhoe , Me._;;uj Sond pit completed 1S Tune 953 G-200m
RL 68-6m 508 , 600mm buckel logged by Alan Moo
excavation dimensions operator 8. Efrchell checked by R. Donaldson
bm x Obm x 3‘1ndeaf>
s ) .| hand
% |=| | notes [metres| 2 |S_ material |28 l;l.::t‘:;
S |E|Z| samples. 2 %'E soil type: plasticity or particle characteristics, 5;2 2>| kpa structure, geology
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TASMANIA DEPARTMENT OF MINES excavation no. 7

ENGINEERING LOG - EXCAVATICN e PR |

project  REMOUNT REFUSE DISPOSAL location LAUNCESTON

co-ordinates 512 621+ 9 mE exposure type Pi- pit commenced 15 Jume 1§43, 7300~
5417507 1mN equipment  Backhoe , Massay Ferguson pit completed 5 Tune 953 (0-CD
RL 62:-2m 508 , 600 mm bucker logged by Alan Moo
excavation dimensions operator checked by 2.D a
b x 0-Eon x 33 degp B Sldoutt a-pes
H | hand
% |z| | notes |metres| 2 -.%.5 material |22 m,’,'
= § -E samples, 2 |EE soil type: plasticity or particle characteristics, 52 -E':a- kPa structure, geology
2|3z ess | ; E|T|E2% colour secondary and minor components 2g|ge
123 & S| 5|5 £8|88 =888
T T B Orgonic Growelly Sty CLAY, rey, 10 s ——
= §§ -7-"a1\ #M’M"Z“M,mﬁﬁ : JM:SE: |¥L . 1
2 - GRAVEL; |idhl rowe( L 4
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TASMANIA DEPARTMENT OF MINES excavation no. 3
ENGINEERING LOG - EXCAVATION sheet 1 of 1
projet REMOUNT REFUSE DISPOSAL location LAUNCESTON
co-ordinates S12 699-6m £ exposure type  Pil pit commenced {5 Jung K§¢3, 10-00e—
5 417557 Tm N equipment Backhoe , M““‘j Fergusont pit completed 18 June HE3 10°30ae
Mo e 508 , 600mm buckek logged by Alan Maoa
excavation dlrrlensmn% M. Wil 2_3‘1“': operater o Etchell checked by 2 Donal biro
= | hand
2 |<| | notes | metres .§ material _|zE g::tt.r;
s (2 E samples, 2 é% soil type: plasticity or particle characteristics, 5;.3 §;_- kPa structure, geology
2 |3|2| tests |, E|T E.’.‘ colour secondary and minor components S o
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TASMANIA DEPARTMENT OF MINES o excavation no. J}
ENGINEERING LOG - EXCAVATION sheet 4 of 1
project REMOUNT REFUSE TDISPOSAL location L AUNCESTON

co-ordinates

512 540-4mF
5 417 456 -9 m N

exposure type  Pib
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pit completed 15 TuneE MS3  (/-d0 v
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A vt g 64’2 ™ 505 6000«-\ buckelr logged by Alen Moo
excavation dimensions operator 8. Ei" hell checked by ®. Donaldrea
L x0-Gm x [+6m Jeap
3 | hand
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TASMANIA DEPARTMENT OF MINES excavation no. &5

ENGINEERING LOG - EXCAVATION : et 1 of 1

5
|,‘_ cm >

project REMOUNT REFUSE DISPOSAL location L AUNCESTON
co-ordinates a8 11735 AME exposure type Pil- pit commenced (5 June 153, (-CDo-
54173712.5m N equipment  Backhoe , M“""‘j E"ﬁ"“"‘ pit completed 15 June 9¥3 30~
e 595 508 , 600mm bucker logged by Alan Mow
excavation dimensions operater o v (o il checked by R. Donaldtonr
b x OBn x 31 desp
- . Im;‘d
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG — EXCAVATION

420

excavation no. 6

sheet i of 1

project

REMOUNT REFUSE DISPOSAL location LAUNCESTON

RL

co-ordinates

Si12670-0mE
547 322-2Z N
59:-8m

excavation dimensions

exposure type Pil-

equipment Backhoe , Musuj rﬂ'y.nsaﬂ
508 , 600mm buckel

operator o | U

6m x 06m x 3'|m desp

pit commenced 15 June 153, |30
pit completed 15 Tune 953 12 noew
logged by Alan Moo
checked by R. Doaaldson.
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TASMANIA DEPARTMENT OF MINES excavation no. '7
ENGINEERING LOG — EXCAVATION i . 1
project REMOUNT REFUS E DISPOSAL location LAUNCESTON

RL

co-ordinates

excavation dimensions

4 Bp x0-6m x f'?M.de

512 87244 pa E

5417 290 [m N equipment Backhoe , Mas a0
69-0m 508 , 600 mm buckelr logged by Alan Momn
operator 8. E*’C"\ll.u checked by R DO‘\Q_‘AJ‘gn_

exposure type  Pil-

pit commenced 15 June 1§83, 12—

pit completed (5 TJune 983 (-30p—
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TASMANIA DEPARTMENT OF MINES =i excavation no. &
ENGINEERING LOG - EXCAVATION oot 4 ot 1
projet REMOUNT REFUSE DISPOSAL location LAUNCESTON
co-ordinates S12 695-9m E exposure type  Pib pit commenced 15 Juwe 1§%3, |30~
5417 1582 N equipment Backhoe , Massay G pit completed 15 June 953  2.00—
RL 58:lm 508 , 600mm buckeF logged by Alan Moo
excavation dimensions operator checked by R. Donalelson.
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TASMANIA DEPARTMENT OF MINES excavation no. Q)
ENGINEERING LOG - EXCAVATION ot 4 ot 1
project REMOUNT REFUSE DISPOSAL location L_PAUNCESTON
co-ordinates 512 732 -3 mE exposure type  Pil- pit commenced 15 Juwe 1§83, 7-00—
5 417178 s4m N equipment  Backhee , Masg Sond pit completed 55 TJune 983 Z'30p—
wl R L 508 , 600mm buckel ogged by Sans Mawn
excavation dimensions operator ) checked by gl ds
bm x O06m x 32m Jea.P 8. Efchell Saldtan.
s | hand
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TASMANIA DEPARTMENT OF MINES excavation no. {0
ENGINEERING LOG - EXCAVATION shest 4 of 1
, | sroier  REMOUNT REFUSE DISPOSAL location  LAUNCESTON
co-ordinates 512 824 Tm E exposure type  Pil- pit commenced 15 June 1§€3, Z- 30—
5 417 226-2m N equipment  Backhee , Ma_‘guj ;‘9-5‘5..4 pit completed 15 June 953 3 Oop—
RL . 6749 m 508 , 600mm buckel logged by Alan Mot
excavation dimensions operator o Etchell checked by R. QDonaldron.
Sm x 0-bam = 2'4‘M AQ.P
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TASMANIA DEPARTMENT OF MINES excavation no. 11
ENGINEERING LOG - EXCAVATION sheet 1 of 1
project REMOUNT REFUSE DISPOSAL location L AUNCESTON
co-ordinates 5 (2 733'6 mE exposure type  Pil pit commenced IS June §¢3, 300
5417 293 7mN equipment  Bachhoe , Massay pit completed 15 June 953 330/~
RL 61-8 508 , 600mm buckek logged by Alan Moo
excavation dimensions operator 8. Eh checked by 3D aldson.
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TASMANIA DEPARTMENT OF MINES —] excavation no. [2

ENGINEERING LOG - EXCAVATICN - e 1 of 1

projet REMOUNT REFUSE DISPOSAL location LAUNCESTON

co-ordinates 512 3(&-OmF exposure type  Pil- pit commenced | June 1§83, 3:00pm
5417 236-4m N cquipment  Bachhoe , Massay Ferguson pit completed (6 Tuwe M53 3-3op—
o 508 , 600mm buckel logged by Alan Moo
excavation zms:mo ol g de operater @ o4l oU checkedby R Donaldfon.
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TASMANIA DEPARTMENT OF MINES excavation no. | /4
ENGINEERING LOG - EXCAVATICN sheet 1ot 1
project REMOUNT REFUSE DISPOSAL location  LAUNCESTON
co-ordinates 513 2451 mE exposure type  Pil- pit commenced (6 Juné 1§43, Z-36,u
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s g.‘-: samples, 2 :‘f:-‘;_ soil type: plasticity or particle characteristics, S52|2>| KkPa | structure, geology
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TASMANIA DEPARTMENT OF MINES excavation no. |5
ENGINEERING LOG - EXCAVATION shest: 1 o 1
projet  REMOUNT REFUSE DISPOSAL location LAUNCESTON
co-ordinates S13 (64 Tm E exposure type  Pil pit commenced |4 June 1§43, Z-0Op—
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TASMANIA DEPARTMENT OF MINES excavation no. lé
ENGINEERING LOG - EXCAVATION . sheet 1 of 1
projet  REMOUNT REFUSE DISPOSAL location LAUNCESTON
co-ordinates 513 03| -2mE exposure type  Pil- . pit commenced [6 June §¥3, 12°0p—
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ENGINEERING LOG - EXCAVATICN
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excavation no. [7

-shul i of 1

project

REMOUNT REFUSE TDISPOSAL location LAUNCESTON

co-ordinates 75!2 968 "bm E
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exposure type  Pil-
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TASMAN'A DEPAHTMENT UF MlNES excavation no. fs
ENGINEERING LOG - EXCAVATIGN - sheet 1 of 1
projet REMOUNT REFUSE DISPOSAL location L AUNCESTON
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excavation dimensions operator ; checked by R D l :
gl P e ali g B. Etchell onaldgon
= | hand
5 || | notes [metres| £ [5_ material ol | - ‘,::l:f:,'
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