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1983/2. Soil salinities at Port Arthur
P.C. Stevenson

Abstract

A twelve-hole drilling programme at Port Arxthur has shown that
the earth materials close to some buildings comprise soil profiles

developed or: dolerite, and fill. The measured salinities are not
high.

INTRODUCTION

A short drilling programme was carried out at Port Arthur during
September 1981 at the request of National Parks and Wildlife Service. This
drilling was intended to show what earth materials were close to the
foundations ¢f some of the buildings and particularly the saline (NaCl)
content of the soils.

Twelve holes were drilled at the locations shown in Figure 1. Drill
log diagrams are shown in Appendix 1.

The salinity of the soll samples was tested in some boreholes at
0.2 m intervals, This was done by dispersing 10 g of soil in 100 ml of
distilled water and measuring the electrical conductivity of the soluticn
by means of a pHox conductivity meter. The results are expressed as NaCl
in mg/1 of mass of clay and are plotted in Figures 2 and 3.

Most holes did not show any free water, but Hole 12 struck water
which stood at 1.2 m below surface. A sample was taken for analysis
(Appendix 2).

DISCUSSION

The materials drilled in the boreholes appear to consist of soil
profiles developed on dolerite which have been overlaid, and in some cases
truncated, by fill and extraneous scil usually identified by brick or
sandstone fragments derived from building.

The salinities measured are not high. The values oscillate between
300 mg/l and about 1000 mg/l in fill, but are usually about 400-~500 mg/l

in normal soil profiles,

The one water analysis shows a total dissolved solids content of
400 mg/l with HCO, being more prominent than Cl.

[25 January 1983]
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NaCl/mass clay (mg/1)

300 400 500
1 1 !

Kaolinite, tr. montmorillonite, tr. illite (M-H.C.)

Kaolinite, tr. montmorillonite (M-H.C.)

Illite,
kaolinite (M.C.)

Kaolinite,
montmorillonite (M-H.C.)

Salinity testing of soil samples, Port Arthur boreholes.
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APPENDIX 1

Port Arthur drilling

Logging of boreholes has been carried out in accordance with the
'Explanation sheet for engineering logs', but with the modifications
noted below.

Graphic log symbols: Symbols used are as noted on the explanation sheet,
with the additional symbols below:

A 4| Brick fragments

EW Triassic sandstone

E Clay
I

Mottled clay

Locally mottled clay

/\7| EW dolerite
/A

Colour: Where followed by code number, soil colour is in accordance
with 'Revised Standard Soil Colour Chart, 1971'.

Materials: Other abbreviations used are:

F, M fine, medium grained; sand only

WS, PS well, poorly sorted; sand, gravel only
‘trace' 0-5% visually estimated

'some’ 5-12% visually estimated
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TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penetration Water Notes - samples and tests Material classification
123
= i uso Undistributed sample Based on Unified Soil
J!T o pasisign 22 Jan, 80 Water level S0mem diomater. Classification System.
ranging to on date shown. p Disturbed sample. In thphi:d L:g mltlrillsm:.r:tj
Water inflow. N Standard penetrometer represented by clear co ng
T e o ﬁ't.hf S00mm. symbols consistent for each project.

N* SPT + sample.

Moisture content Consistency AP Density index $
(kPa)
D Dry. looks and feel dry. Vs Very soft. = 25 VL Very looss. 0-15
M Moist, no free water on hand ] Soft. 25 - 50 L Loose. 15-35
remoulding. ; 50 )

W Wet, fres water on hand Firm. - 100 MD Medium dense. 35 - 65
when remoulding. St Stiff. 100 - 200 D Dense. 85 - 85

U Liquid limit. VSt  Verystiff. 200 - 400 VO VeryDenss  85-100

PL Plastic limit. H Hard. > 400

Pl Plasticity Index. Fb Friable.

eg. M=>PL - Moist, moisture content Notes: X on hq i test result

greater than the plastic limit. == i range of results.

Cored borehole log

Case - lift Fluid loss Lugeons Graphic log
. Lugeon units (pL) are a measure
Casing used. No loss of rock mass permeability. For Ne core.
a 46 to 74mm diameter borehole
50% loss 1 Lugeon is defined as a rate of Ey“'i ’"h’t":“:t."l"‘“m"
. s clear, contrastin H
—{ Barrel withdrawn. /] 100% loss. loss of 1 litre per metre per minute. consistent for mh%fvm':c!
/ 1 Lugeon is roughly equivalent to
/) a permeability of 1< 10 mm/sec.
Waeathering 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. 0-03-0-1 \
' Joint.
HW Highly weathered. L Low. 0-1-0-3
EW  Extromely weathersd. M Medium. 0-3-1 | eand nge.
H High 1-3 L""'«.,. Crushed ssam.
VH Very bigh. 3-10 ] Infill seam.
EH  Extromely high. =10 ] Extremely weathered seam.

Note: X on log is test resuit.
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e 5cm

ENGINEERING LOG - BOREHOLE
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE
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borahole no. 2,

shaeat / of /

project FRT ARTHR RESTRAT 10N

location ,C///a/y Frdon; £3n W of WE amts; /dn aad fgm wall

co-ordinates  S<e ﬁ‘jure /

drill type Oemco 2/0A '
drill methed $omrm v Boomun. drive fade

hole commenced §.¢. £/
hole completed 7. ¢/
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TASMANIA DEPARTMENT OF MINES boeshele . 5
ENGINEERING LOG - BOREHOLE shost /of /
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TASMANIA DEPARTMENT OF MINES

] ENGINEERING LOG - BOREHOLE
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TASMANIA DEPARTMENT OF MINES sial —— borshole no. 5~

ENGINEERING LOG - BOREHOLE e s o

project 2RT" ARTHUR location AS YLORL, /- SMN oF NW Grrer -

co-ordinates 511 Lontg drill type  (Cauncs ,1!54 - hole commenced & & J/
drill method E
SR rill method 5acm xc @i, Ave frbe hole completed .G, f/

Cheaw drilled by .
inclination /2% ca{ drill fluid Nome T Tﬂ:l.ld by f.:f %

bearing . checked by

hand
penetr-
ometer
kPa structure, geology
«2S88

notes |metres

sampl
tests iy B

penetration

support

water
density index

material
soil type: plasticity or particle charactaristics, é% %
our, secondary and minor components. E B

classification
symbol

h
graphic log

R
dep

paric Sitty SIND , dak b [(1vR T/ £) mang  |M L= || 1] || [PRuuisc T Soil hoein
Fave 1775, soun - e 4otee pri 41k fmpmats| M0 =
flcde [ocatl, abmslant|ip fo /Saum) G @ty 1o Jnck
grawtd belas 01w, lisqwalf pik ansl cremom bl
Troee clag. X tracnkty, I st it fue ot amies] D v | derastat b vt

o025 E—\ 57 | S0, dult yatlns avage (10 7/7), F-#, 005, sett- | pa | 5%
| (s, hgisihencih; sma vE datk sumenty,  |< L
= |G| ansk e ait focatly phsdant puf ortiope dow P
- Cretso. SRS b1l Froguents (Gugules, up # 250
Gravttly D | Miasily redolied bty 4/6)
M grars aus rk /F‘FJMM gocs
e freakle
R
It ey dux pacehes o gryni At (7'-5“/0’/1),%('2
ks, prasty oy Suagn, W [Eiy ||| (860 0
siniidy, yelipnih 4rra(100RSTP) ik aiaflfes aniel 1 Sl Aariias
pacekes 4 baa (10921/4) . datmi (1 % 2omm ) Luelyed A~
/:ad,_ M,’fm Ve mff J'E-:f/fdn-n Tulridie
AM.?’:«IQ_M, ;.m-’/‘ull,;h Py
ACLNE plart iy gands clag,
ke o wbirne. Drue hide refennd, pritudl, a
et
4

. ey pasked by alipet
S Cmy el Ertpuails Ay s chwn,: Sakt Jans ascal
5‘;“ ;zdf/m JrOguinly vye o 20min.. Arrichly
o 4 :5___ K

l* o|Cidy, matod Lk $en (7594 1/3), Gellinn, brman

cXn )

¥
%

: :5‘1
9

Tt
B
g >

- 24 na

B < BB

Q
“Q
1

ta

FILL

|

BV ZLHTE P TUIHE O=2-Tisen

g:ff"’ Free ?

NN

DV BAX

[

2.5

SO A A RS AN SNSASNSSNSNSN

R e R T

=14
LN
il ]

1

opuse

»
Q

(1oyRs7f) e avn Blusk 770 Larend (i fodoim )|

A

Arpll love revers
o e

hiiphy p lettiidey. Blins P, acasilyy ark ofive
Stan(25 3/7 ) arcadls makteer anth sellasik
St [oym 578 ), UL roticm plmud [FGrs Tince
Unken. ik as 18m )2 1o rfladly iondtionibfimn

e — — — — — — —— — — a—

ChAT, Mol gressnds, Gotuy (7. Gog /) feckos! 2K
N\ A, s F arafdarnt Jlorpes? Lagh plarkieids;
Belns 2. by, butnndy, st btma [2.Stpaly) vieaddy
Sttiich Py (7-S674/1) b b plasfieiks, gradus !

all7m to EW rexlukd D2 BUTE
Orup tude mferss 1o EL) AMASE 2 2-Tin. 1

i Al

¥ AY (aupntey csdegtathen;
pov i

el R i o A e U BT | ) T §

L A ' L I L il 1 L l 'l A L L l '} L Il L l 1 '}

2w1d



i 12/19

; 5cm
TASMANIA DEPARTMENT OF MINES o - borshole no. &

ENGINEERING LOG - BOREHOLE i Sl
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borshole ne. 7
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TASMANIA DEPARTMENT OF MINES e —> borsholeno. O

ENGINEERING LOG - BOREHOLE doot 1 o

project PORT ARTHUR RESTORATION location North side of Asst. Surgeon's Cottage_
co-ordinates See Figure 1 drill type Gemco 210A hole commenced ~ 14/9/81
drill methed  3rjve tube and auger  hole completed 14/9/81
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inclination vertical drill fluid logged by P.C. Stevenson
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

e 5cm |
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borahole no. 10

shest 1 of 1

project PORT ARTHUR RESTORATION location SOuth-east corner of Asst. Surgeon's
cottage
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TASMANIA DEPARTMENT OF MINES

5
f— an —

ENGINEERING LOG - BOREHOLE
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5cm

TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE
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borshole no. 12

sheet 1 of 1

project PORT ARTHUR RESTORATION Ncatian South of Chaplain's Cottage
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APPENDIX 2

Chemical analysis of water sample

Registered No. 814173
pH 6.4
Conductivity (usS/cm) 560
Item mg/1
co, nil
HCO, 280
cl 50
S04 26
sio, 44
Ca 14
Mg 20
Fe <0.1
Al <0.2
X 0.8
Na 105
Hardness - permanent Nil
- temporary 115
Alkalinity as CaCo, 230

Total disscolved solids 105

Locality : Borehole 12, Port Arthur

Analysis by Department of Mines laboratory, Launceston
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