
1983/2. Soil salinities at Port Arthur 

P.C. Stevenson 

Abstract 

A twelve-hole drilling programme at Port Arthur has shown that 
the earth materials close to some buildings comprise soil profiles 
developed on 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 of 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 soil 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 solution 
by means of a pHox conductivity meter. The results are expressed as NaCl 
in mg/l 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 soil 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 HC0

3 
being more prominent than Cl. 

[25 January 1983] 
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Figure 1. Location of boreholes, Port Arthur. 5cm 
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Figure 2. 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: 

~ Brick fragments 

~ EW Triassic sandstone 

~ Clay 

1&1 Mottled clay 

~ Locally mottled clay 

[0Il EW dolerite 
,'-'< 

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, peorly 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 
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123 

WitII' Not. -.. lIIpl. Ind .. its 

U50 Undillributldll .. pl. 
22 J.n. 80 W.llr Iowl 50_ di.IINr. 
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Mltlrill cll .. ification 
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In 6ro,hic ~ m.tlri.ls oro 
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No "~II'.C' 
"n" •• 111 

-"'.111 Wltor o""'ow. 

SlIndird p •• __ 
blow co.nt for 300 ••. "",bois co.IIII.ot for loch P"lect. 

Moimr. COIItnt 

D Dry. IlOb lid fnoI dry. 

M M.ist. .. "" WIIor .. hind 
wile ...... Idi ••. 

W Wit. "" Wlllr 00 h.nd 
wIIlft "lIlOldin •. 

U liquid limit. 

PI. Plutic lillit. 

PI Pluticily Indo. 

... M > PI. - Moil!. lIoill." COIllnt 
." ..... th •• til. pJastic Ii.it. 

Cored borehole log 

CIA-lift 

III Coun. ulld. 

H III"" withdrown. 
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50" loll 

100%1011. 
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S SolI. 25 - 50 

F ArM. 50-100 

St Stiff. 100 - 200 

VSt Vlry Iliff. 200 - 400 

H H.rd. > 400 

RI Fri.WI. 
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1 L .... n is r •• ghly oqu;".I.nt t • 
• ponnllllility of 1 X 1 0 -. mm /IIC. 

Wllth.ring Strlngth point 100d _foh 

Fr 

SW 

HW 

EW 
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Hi.hly weith,,". 

Ext,,1IIIy -"'orod. 

index I .... (M ., 

EL ExtroIIIlly low. e 0·03 
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EH Ext .. meIy high. >10 

Natl, X on I .. il t.1I .... It 
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L Lull. 15 - 35 
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TASMANIA DEPARTMENT OF MINES I'll( 5cm 

ENGINEERING LOG - BOREHOLE "' ... 1 of 1 

projtct 
PORT ARTHUR RESTORATION 

I . South-west of Asst. Surgeon's cottage 
OCIlian 

ca-ordinat's See Figure l. 
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5cm 

TASMANIA DEPARTMENT OF MINES borth,l. no. 12 

ENGINEERING LOG - BOREHOLE shott 1 of 1 

project PORT ARTHUR RESTORATION loceti,. South of Chaplain 0 s Cottage 

co-ordinates 

R.L 
inclin.tion 
b.aring 

a' 

see Figure 1 

vertical 
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drill typo Gemco 210A 
drill method drive tube, auger 
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drill fluid water 

... tori.1 
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APPENDIX 2 

Chemical analysis of water sample 

Registered No. 814173 

pH 6.4 

Conductivity (~S/cm) 560 

Item mg/l 

C0 3 nil 

HC0 3 280 

CI 50 

SO. 26 

SiO. 44 

Ca 14 

Mg 20 

Fe <0.1 

Al <0.2 

K 0.8 

Na 105 

Hardness - permanent Nil 

- temporary 115 

Alkalinity as CaC0
3 

230 

Total dissolved solids 105 

Locality: Borehole 12, Port Arthur 

Analysis by Department of Mines laboratory, Launceston 
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