
1983/20. Site investigation for a proposed stormwater line, 
Lampton Park, Prince of Wales Bay, Hobart. 

Abstract 

R.C. Donaldson 
D.J. Sloane 

Investigations along part of a proposed stormwater pipeline 
route at Prince of Wales Bay, Hobart, have shown that unrippable 
rock underlies the route at shallow depth, requiring expensive 
methods to reach the planned excavation depth of eight metres. The 
area is a former embayment of the River Derwent, subsequently used 
as a landfill site some 15 to 20 years ago. 

Alternative pipeline routes are mainly underlain by uncon­
solidated materials consisting of fill, and sand and clay deposits; 
only minor blasting may be required for excavation. The indication 
of a water table at between three and four metres depth in an area 
close to the present shoreline may affect excavation stability. 

INTRODUCTION 

The Glenorchy City Council requested geological advice along the 
final section of a proposed route for a 2100 mm diameter stormwater line 
terminating at Prince of Wales Bay, Derwent Park [EN247574j. Advice was 
sought on the nature of materials and excavation conditions likely to be 
encountered to a depth of at least eight metres below the existing surface 
in the vicinity of the Lampton Park sports grounds. 

The initial investigation involved a seismic refraction survey 
supplemented by an auger drilling'programme to confirm the geophysical 
results. Based on these results, the Council proposed two alternative 
routes, designed to skirt around the basement high found to exist along 
a section of the original route. An additional drilling programme was 
undertaken to determine subsurface conditions along these routes. 

SITE GEOLOGY 

Lampton Park was formed as a result of the dumping of fill into the 
head reaches of Prince of Wales Bay some 15-20 years ago. The positions 
of the pre-fill shoreline and the more prominent morphological features 
of the original topography were obtained from interpretation of old aerial 
photographs (1947) and are depicted in Figure 1. 

The Hobart sheet of the 1:50 000 Geological Atlas Series (Leaman, 
1973) shows Tertiary basalt occupying the western shoreline of Prince 
of Wales Bay, with Jurassic dolerite on the eastern shoreline. The fill 
has since obscured the boundary relationship of these rocks, but it would 
appear that the pre-basaltic Tertiary silt and sand deposits in this area 
extend beneath the fill and abut the dolerite to the east. Recent alluvial 
deposits associated with the creek that originally entered the bay at this 
location are probably also present and underlie the fill. 

Although the exact boundaries and thicknesses of the various rock 
types beneath the fill at Lampton Park are not known, the Council has 
records of the amounts of fill placed. 
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SEISMIC REFRACTION SURVEY 

Survey details 

Control for the survey was provided by a series of survey pegs. 
marking the proposed route across Lampton Park. 

Six seismic spreads were fired using a twelve-channel Nimbus 
seismograph. Both hammer and electrical firing methods (seismic 
boosters with electric detonators) were employed. All spreads were fired 
from both ends and in the middle. Geophone spacing was set at 5.0 m when 
using explosives, and 3.0 m for the hammer spreads. The locations of the 
spreads are shown on Figure 1. 

Survey constraints 

The major survey constraint was the limitation on the amount of 
explosive charge that could be used without unduly disturbing the surface 
of the hockey fields, yet acting as a sufficiently large energy source to 
attain a good seismic record. In most cases, this resulted in a compromise. 

Depth determinations of velocity layers were calculated using a 
combination of critical distance, reciprocal, and time intercept methods. 
Due to the stepped nature and asymmetry of several of the velocity plots, 
there was some variation in depth at a particular point, depending upon 
the interpretation method used. Thus depth determinations should be 
regarded as approximate only. 

The survey aimed only to provide seismic velocities as a general 
guide for the interpretation of the depths, and as a guide to the nature 
of the subsurface materials with respect to ease of excavation. 

Interpretation of seismic velocities 

Basically, only two velocity layers were distinguishable, although 
an intermediate velocity was recognised in some spreads. The time­
distance (velocity) plots range from the highly asymmetrical case with 
stepped and inverted slope segments in the higher velocity layer, to an 
essentially symmetrical plot. The asymmetrical plots, with their 
correspondingly apparent velocity differences in the faster velocity layer, 
are due to the sloping and uneven interface of the bottom refractor 
(fig. 1). 

The overall correlation of the depth and velocity ranges recorded 
on the sections of overlap,where both hammer and explosive methods were 
employed,was good. 

The interpreted velocity section (fig. 1) shows a variable thick­
ness of material with velocities of 350-450 m/s overlying a faster velocity 
layer averaging between 2800-4500 m/s. The lower velocity surface layer 
is considered to represent largely unconsolidated fill material; the 
higher velocity layer is interpreted as slightly weathered to fresh bedrock. 

The suggestion of an intermediate velocity layer of 800-900 m/s in 
some spreads was based on information from two, or at the best, three 
geophone points only. The existence of such a layer, if real, probably 
represents the more consolidated sections of fill and/or extremely 
weathered bedrock. 
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DRILLING 

Based on the interpretation of the seismic results, with the prospect 
that much of the final 100 m section of the proposed route would require 
blasting during excavation, it was decided to check the accuracy of the 
results by drilling a series of shallow auger holes either to the proposed 
excavation depth or to refusal on bedrock. 

Nine holes were drilled; detailed descriptions of materials 
encountered in each hole are appended and their locations are shown in 
Figure 1. 

Three auger holes (1, 2, and 5) proved sufficient to confirm the 
geophysical interpretation along the original proposed route; the depth 
correlation between the geophysical and drilling results was of the order 
of 1.0 m or better. 

Two alternative routes (fig. 1) were then proposed by the Council 
in an attempt to avoid the necessity of having to blast during excavation. 
These routes, although longer, were chosen to skirt around the basement 
high by following the pre-fill basement shoreline (fig. 1), which would be 
at about the required final excavation depth. Drilling control was 
required to ensure that these routes did not extend too far beyond the 
pre-fill shoreline, where difficult excavation conditions associated with 
the underlying estuarine mudflats of the old bay might be encountered. 

The drilling results suggest that very little blasting, if any, will 
be required during excavation if route 3 is adopted. Unfortunately, Hole 6 
was unable to penetrate the fill, and with bedrock in Hole 4 being 
encountered some 2.5-3.0 m above the required excavation depth, some hard 
rock conditions may be encountered in this area. However, the pre-fill 
surface slopes to the south in this area, thus lowering the reduced level 
of the pre-fill basement. 

From the results of Holes 2 and 9, between 1.0 m and 1.5 m of hard 
bedrock may also be encountered near where the pipeline finally terminates 
in Prince of Wales Bay. 

The log of Hole 7 shows that estuarine mud and silt deposits may have 
been encountered at 6.0 m, suggesting that the pre-fill shoreline is in 
fact to the west of this location. 

In contrast to the majority of holes, Tertiary sand and clay deposits 
were found underlying fill at 2.5 m in Hole 5. These materials are likely 
to persist further back along the route to the west. 

EXCAVATION CONDITIONS 

Much of the final 100 m section of the original proposed route would 
involve blasting, based on the fact that the upper seismic velocity limit 
of rippability for dolerite or basalt is of the order of 2000-2500 m/s. 

With respect to routes 2 and 3, the drilling has confirmed that the 
proposed excavation would be predominantly in material comprising either 
fill or Tertiary sand and clay deposits. Seismically, these materials 
have low velocities and can be readily removed by bulldozer or traxcavator 
with little difficulty. 

The ease of excavation of the basement rock that is anticipated to 
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occur along sections of the route will depend largely on the frequency 
and attitude of discontinuities in the material. 

The design of the proposed cut will require consideration, for with 
a projected excavation depth of between 6.5 m and 8.5 m in largely 
unconsolidated materials, and with the prospect of a water table situated 
at about 3 m to 4 m depth (Holes 2 and 9; 3 and 8), stability problems 
could eventuate if water table conditions are not taken into account. 
Water was not recorded in other holes either during augering, or on 
completion of the hole. 

CONCLUSIONS 

Much of the final section of the original proposed route is underlain 
by rock at depths as shallow as 2.5 m below the existing surface, and would 
require extensive blasting to attain the required excavation depth of 
approximately eight metres. 

Excavation of alternative routes 2 and 3 should mainly be in 
unconsolidated materials comprising fill, and sand and clay deposits. 
Minor blasting may be necessary along small sections of these routes. 

Standing water levels recorded in several of the drill holes indicate 
a water table at between 3 m to 4 m depth over the final section of the 
route; this will affect the stability of the excavation. 
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TASMANIA OEPAJITMENT OF MINES 
APPENDIX 1 

EXPlANATION SHEET FOR ENGINEERING LOGS 

Borehole and excavation log Scm --, 
Plnmltion WitII' Not .. -simpl .. Ind tilts Matlrill cllssification 

123 

I
Na~nCl U50 Undistributed IImpl. Based on Unifi.d Snil 

22 Jln, 80 Wlter IIVII 50_ dil .. IIt,. ClI .. ifiCllion Syatl •. 

"111111111 

_ mU1l1 

... dill shllWll. 0 DillUrMd IIlIIpll. In 6 .. phic ~ .Ittrills I .. 
"p .. llnted bj cl.er cantrillin. Wlter inflow. N SlIndord plnllramller symboll canllll.nt far nell pro,.ct. blow caunt for 300 .... Wlter outflow. 

Moilturl CORm 

0 Dry, Ilib Ind fHI dry. 

M Moist. .. me WIler .. hind 
wilen _ ....... 

W Wet. me WIler .n hilld 
when ... a .. din •• 

LL Liquid li.it. 

PI. Plillic lilllit. 

PI Plisticity Indu. 

It!. M > PI. - Moist. llllillu .. Clllent 
...... , tMI the pilltic li.it. 

Cored borehole log 

enl -lift 

III twng ulld. 

H Bam! withd,..l. 

Ruid lass 

Nola .. 

50" lou 

100" I .... 

N* SPT + IImpl •. 

C.UistiIlCY hind Pln.trom.ter 
(lel'l) 

VS V.ry IGft. < 25 

S Soft. 25 - 50 

F Fi,.. 50 -100 

St Stiff. 100-200 

VSt Very Iliff. 200 - 400 

H Hlrd. > 400 

~ Frilbl •. 
Natll: X an lao illllt relult - il .. ngl of relultl. 

LuglOIlS 

Lug_ unitl (pL) Ire I mlliure 
of ,oct mill p_IIbility. Fa, 
I 48 to 74111m dilmeter borehole 
1 Lu ... n il defined II I .. t. of 
10 .. III 1 litre PI' motre per minute. 
1 Lu ... n il roughly equivollnt to 
• permll~ilitv .f 1 X 1 0 ., mm / SIC. 

Wuthlrillg Strlngth point I •• d -r.h 
index " •• IIM .) 

Fr Frelh. EL Eltrllnlly low. < 0·03 

SW Slightly Wlltherod. VL Vlry low. 0·03 - 0' 1 

HW Highly Wlothered. L Low. 0·1 - 0·3 

EW EItroIlllly wuthon4. M Mldium. 0·3 - 1 

H Hitlh 1 - 3 

VH Very high. 3 - 10 

EH Ellrellllly high. >10 

Nett: X OR I .. il till mult. 
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Density index 

" VL Vlry 11011. 0-15 

L LoOII. 15 - 35 

MD Medium dlnll. 35 - 85 

0 Denll. 85 - 85 

VD Vlry Dinse 85 - 100 

Grlphic log 

No core. 

Rode lublllnClI rep, .. ented 
by cleer. cant,"ting symbols 

"';. canlillint far IIch projlct. 
.~:.: . . ' . -.:.:.;. 

Significant defects 

SignifiClnt dofocts shown .rephiClIIy. 
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TASMANIA DEPARTMENT DF MINES · 

ENGINEERING LOG - BOREHOLE 

prajoct PROPOSED STORMWATER PIPELINE 

co .• rdinl'" Refer Figure 1 

R.L 8.0 m 
inclination vertical drill fluid 
burin. -

Triefus 
Auger 

None 

Scm _no. 
1 

PRINCE OF WALES BAY, HOBART 

holt __ * 31 March 1983 
hoi. cOIII,llttd 31 March 1983 
drilltd by B. Cox 
lonlll by R. Donaldson 
ch1cb4 by D.J. Sloane 

i Illi '="' -' ~ I :11 ::.-, .... _".''''.,L . ' ___ II Itructurt. gtOIogy 
I Ii .- ..... ~ ·11 1Ii!. pIaticity -::::.. __ lit .j I ~. 

I " Ii! ~ .. j o:;c: 

I~:...:.I "" .cy "ANU r1ne to 1, aarK gre ~~!'=tp:p:~!£~m;=~ 
I CH . ,. CLAY - high plasticity, ,~~, M ,F 
I ., ;' , sand fine to medium. > ,-

, ~ PLiSt I-- _ __ _ __ gradational boundary __ _ i-
_~ GC lro, "'"y GRAVEL - gravelly CLAY: fine, 

~ ~ .~ .y, clay of high plasticity, 
~~ CH Isome fine to medium sand. Gravel con 
~; Ic; c<-c of fragments of weathered D [Fr 

2-V/ l"nlQ~;te? 

REFUSED AT 2.3 m in S.W.-H.W. 
IDC'LE.RI~.~~E - fine-grained, green-grey, 
I, strength. 

-

-

-

-

-

20-7 

FILL? 

--_.-

-

-

-
-

-

-

-

-

-



TASMANIA DEPARTMENT DF MINES -

ENGINEERING LOG - BOREHOLE 

projoct PROPOSED STORMWATER PIPELINE 

eo-.rdin.111 Refer Figure 1 

R.L 8.2 m 
indin.tion vertical _0, 

.J 

driH"" 
drill_ 

drill fluid 

Triefus 
Auger 

None 

_eri.1 

Scm _no. 2 

PRINCE OF WALES BAY, HOBART 

hole _"0* 31 March 1983 
h.l. eoM,lttH 
drillod by 

IonM by 
chtckod by 

31 March 1983 
B. Cox 
R. Donaldson 
D.J. Sloane 

1 

i iii! -. pIaticity",.nido _1Ctoriatia. 
cMMr, ..... ., Iftd minor COM""""" 

atructurt. glO~ 

GRAVEL: to 
b,:e,'-t)rc)wn, rounded to sub-rounded 

of high plasticity, some fine to 
sand. Some cans, tin, wire, 

and timber. 

GRAVEL - gravelly . CLAY: fine W 
green-grey, clay of high 

~l.as'tj.cj.ty, some sand. Gravel 
weathered rock and mineral fr-agmen1_s 

D 

REFUSED AT 6 .0 rn IN H'W's,~~~~~:l~ 
grained, green-grey, low 
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TASMANIA DEPARTMENT OF MINES ' 
_ ... 3 

ENGINEERING LOG - BOREHOLE .hoot 1.1 1 

projO<t 
PROPOSED STORMWATER PIPELINE 

IKlti •• 
PRINCE OF WALES BAY, HOBART 

co-ardin.t •• 

R.L 
indin.tion 
buring 

Refer Figure 1. drill typo Triefus holt __ CIt! 

drill IOIIhod Auger holl COIII,'I1'" 
7.9 m drilIod by 
vertical drill fluid None fItpd by 

.­.... pta. , .... 

chlcbtl by 

.. tlri.1 
.. typo, pIooIici1y or ""ido chorO<toriltics. 

ccMur •.... dIfy and .inor comptMfttl. 

CH , brown, 
sand fine to medium, some fine 
Igri.vel. 

--4'-~ CH lly CLAY: high plasticity, 

2 

grey-brown, gravel fine to meQ~.umlt 
some sand. Some metal, glass, 

Very little return beyond 3 m. 

REFUSED AT 6.9 m. 
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TASMANIA DEPARTMENT OF MINES ' 
_no. 

4 

ENGINEERING LOG - BOREHOLE 

pl1joct PROPOSED STORMWATER PIPELINE 1_.. PRINCE OF WALES BAY, HOBART 

co-ordinat .. Refer Figure 1 driH typo Triefus hotl CIII .. ncad 

R.L 6.8 m. 
indin.tion vertical 
boori"ll -

drill ooothoII Auger hole ''''plet" 
llrillfluiol None 

.. t,ri,1 
iii! __ pIooticity or P*1ido "'oroctoriltico. 

coIoar. ---, .... mi .... _-" . 

lIrilloolllr I""" IIr 
,hock" IIr 

f-- CH '1y CLAY: high plasticity, grey M 
~ Ito brown, gravel fine to medium, some < 
I-- . ...:1 some metal, tree bark, wire I PL 
f--1_,--
'--.,--
>--
I--

2 _I--
I-­
I-­
I-­
I--3_>--
I-­
I--

~
IGC -I-I - ~ lly CLAY: fine 

4~ 10 IlOt~ leA green-grey, clay of high 
VI CH fP' .s~'-'~ • some sand. Gravel cons·:'ls1~~~S 

~ fof weathered rock fragments. 

II 

31 March 1983 
31 March 1983 
B. Cox 
R. Donaldson 
D.J. Sloane 

structur •• geology 

FILL 

-
.; 

-

-

-' 

-s= REFUSED AT 4.8 m IN H.W . A.... _ 

IOOl.ERI'I'E • 
t . 

- -

- -

- -. 

- . .-
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~I TASMANIA DEPARTMENT OF MINES · 
_ ... 5 

ENGINEERING LOG - BOREHOLE 

projm PROPOSED STORMWATER PIPELINE 1000tiH PRINCE OF WALES BAY, HOBART 

a.-ordin.l.. Refer Figure 1 

R.L 6.6 m 
inclin •• ion vertical 
buring 

7 

.r 
I • 

drill t"o Triefus 
drill 11,,1104 Auger 

drill fluid None 

_,ri." 
JOiI t"o, pluticity",.niclo choroctorilliCl, _. -, IIId 1ft ... __ • 

, grey to brown 
sand and gravel, some metal, 

baen.,r, wood fragments, bottles. 

CLAY: high plasticity, mottled 
yellow-brown to grey-brown, some 
fine sand, becoming more clayey 
with depth. 

TERMINATED AT 6 .4 m - REQUIRED 
IoEP'rH 
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holo __ coti 31 March 1983 
holl compl.ted 31 March 1983 
drilled by B. Cox 
leaotl by R. Donaldson 
chlCl<od by D.J. Sloane 

Itructurt. geology 

FILL 
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AND -
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TASMANIA DEPARTMENT DF MINES · 
Scm _III. 6 

ENGINEERING LOG - BOREHOLE 

projoct PROPOSED STORMWATER PIPELINE 1_" PRINCE OF WALES BAY, HOBART 

ct-Ofdinltn Refer Figure 1 

R,L -
indinltion vertical -At -

c 

I 'j I. "- _etrll ~ 
all .... pIa. 

i ! il a II • ,at. 
-l ", '" 

;. 

-

-

-

-

-

-

-

-

-

driH "" 
drilllMlhool 

drill fl.id 

Triefus 
Auger 

None 

hili .. _ ............ ""_ 7 April 1983 
hoi. co .. """" 7 April 1983 
drillOll by B • Cox 
I ...... by R. Donaldson 
c_"'by 

"""'.ro, gooiogy 

I I 

NINE ATTEMPTS WERE MADE TO AUGER I 
THROUGH THE FILL, MOST HOLES TERMlNAT 
ING AT DEPTHS OF 1.0 rn OR LESS. 

HOLE 6 FINALLY ABANDONED . 
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TASMANIA DEPARTMENT OF MINES · 
I .. 5cm _no. 7 

ENGINEERING LOG - BOREHOLE 'hott 1 of 1 

prejoel PROPOSED STORMWlITER PIPELINE locoti.. PRINCE OF WALES BAY, HOBART 

co·.,dinltn 

R.L 
inclinltion 
buring 

Refer Figure 1. 

7.3 m. 
vertical 

I-.,n-I ~ 

= t t 

drill"" Triefus 
drill method Auger 

drill fluid None 

.. tlrill 
Ail -. pIaticity If ,.nidi chorlCloristics. 

coIooor. -, .,., .. inor _-',. 

hohl COIII •• ncH 
hoi. completed 
drilled by 

logged by 

choebd by 

CLAY: high plasticity, brown < 
fine to medium, some sand. PL 

2 

3 

4 

5 

6 

7 

metal, porcelain, textiles, etc • 

: high plasticity, black, some 
to medium sand, some gravel, 

+--iClH p,rg,mi.c odour. 

to above, except clay returns 
~nmI·~('ni't,ed with oily substance. 

TERMINATED AT THE REQUIRED 
OF 6.8 m. 
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R. 

Cox 
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TASMANIA DEPARTMENT OF MINES · 
Scm _III. 8 

ENGINEERING LOG - BOREHOLE ,hoot 1 of 1 

prajlet PROPOSED STORMWATER PIPELINE PRINCE OF WALES BAY, HOBART 

co-ordinltll 

R.L 
indin.tion _OIl 

Refer Figure 1 

7.8 m. 
vertical 

-

7 

CH 

driM.". 
drill_ 

drill flvitl 

Triefus 
Auger 

None 

_orill 
soil."., ,....icily .. ,.,tide chorlCloriotica. 

coMur •.... 1Iary .. minor component •. 

SAND: fine to medium, brown 

CLAY­
and grey-brown, gravel fine 

ImE,di.um, some sand, some bottles, 
Ip"pe,r, tin etc . 

Similar to above, however, very 
little return below 3.0 m. 

1ayey GRAVEL - gravelly CLAY: fine, 
Iqlce,en-qrev, clay of high plasticity, 

fine to medium sand, gravel 
of fragments of weathered 

NEAR TO REFUSAL AT REQUIRED 
OF 7.7 m IN EXTREMELY WEATHERED 
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7 April 1983 
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Itructurl. '"~ 
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TASMANIA DEPARTMENT OF MINES · _ ... 9 

ENGINEERING LOG - BOREHOLE 

projoct PROPOSED STORMWATER PIPELINE PRINCE OF WALES BAY, HOBART 

co-ordinlt .. Refer Figure 1 

R.L 8.2 In 

indinltion vertical 
buring 

..... J 
umpio&. 

~ 1 tnt. ... 1 c Ii. 

7 

dri"~ 
drill .. _ 

drill fluid 

Triefus 
Auger 

None 

_"i.1 
_typo, ,uoticity",.rticIt __ IIiea. 

colour. --, "'" Mitior __ L 

GRAVEL: fine-medium, grey­

hole __ CIMI 7 April 1983 

hll, ,..,pltted 7 April 1983 
drilled by B. Cox 
1011'" by R. Donaldson 
,hock,d by 

Itructurt. geology 

FILL 
> and black, clay of high 

pl.as:ti.ci.ty, some fine to medium sand, PL 
wood chips, metal, paper etc. 

little return below water table W 

ADHERING TO AUGER FROM BOTTOM 
COMPRISED: 

high plasticity, black, some 
to medium sand, trace gravel. 

REFUSED AT 6.7 m ON BEDROCK? 
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