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1980/40. Groundwater investigations at Swanwick near Coles Bay
W.C. Cromer

Abstract

Groundwater at Swanwick occurs in unconsclidated sediments
occupying a small basin-like structure bordering Swanwick Bay and
bounded by Devonian granite and Jurassic dolerite. The aquifer is
a clean guartz sand capable of yielding small but useful amounts of
moderate guality water from its upper level. The range of salinities
encountered was 250-6710 mg/l of total disscolved solids. Maximum
gpear bore yield was 27 I/min (350 gph).

An artificial lake excavated below the water table is a feasible
proposition, and would also supply water for gardens to a proposed
subdivision. The possibility of septic tank contamination cannot be
definitely assessed at this stage. Drinking water for the subdivision
should be obtained from surface dams.

INTRODUCTION

In July 1978 the Department of Mines reported briefly on the
possibility of obtaining groundwater at Swanwick [FP022384] where Swanwick
Holdings Pty Ltd 1s developing the property for subdivisional use. Parts
of the land have already been sold, and about 15 ha fronting onto Swanwick
Bay (fig. 1) will soon be subdivided. The initial Mines Department report
suggested that groundwater might be present in the unconsolidated sediments
in the area, and in August 1980 the owners requested that further investiga-
tions be made on the proposed subdivision to establish whether suitable -
groundwater existed for private use.

The area to be subdivided is generally flat or undulating, and marshy
in places. Parts have been artificially drained. Most of it is only about
a metre above mean sea level, and forms the seaward end of a shallow valley
sloping gently north-west to Swanwick Bay. As a result, septic tank approval
for individual lots may only be obtained by raising the land surface to
provide about 1.5 m of permeable soil above the water table. Swanwick
Holdings intends to do this by levelling a 300 m long 6 m high sand dune
on the property (fig. 1) and by creating a shallow fresh-water lake adjacent
to the dune. The company asked whether the lake could be a suitable water
supply for the subdivision, or whether septic tank effluent from the lots
would contaminate it.

FIELD WORK

During the period 23-24 September 1980 sixteen augered drill holes
were completed on and adiacent to the proposed subdivision. The drilling
was done to establish the geological succession in the area, and to locate
possible water-bearing horizons. Logs of all bores are listed in Appendix
1. ©On 25 September 1980 some of the holes were pumped by spear-bores, and
two water samples collected for analysis. The analyses are presented in
Bppendix 2. Details of spear bore installations and pumping rates are
included in the log sheets of the relevant holes.

All the bore holes were levelled relative to approximate high water
mark in Swanwick Bay. Relative levels are accurate to within 50 mm.

Results of the drilling are summarised in geological cross-sections
of the area (fig. 2).
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Sketch map of northern part of Swanwick Subdivision, showing
locations of augered bore holes and section lines.
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GEQOLOGY

Granite and dolerite

The subdivision is bounded on both sides, and underlain by, crystal-
line basement rocks. Devonian granite crops out to the north and north-
east of the Coles Bay Road adjacent to the property. The granite is in
places overlain by a variable thickness of residual soil composed mainly
of clayey granitic gravel and gravelly clay with minor amounts of silt and
sand. The soil contains rare indurated sandstone and chert fragments in
places.

The headland at the southern end of Swanwick Bay, and its extension
south to Hepburn Point, is composed of Jurassic dolerite. Dolerite is
exposed at the original Swanwick homestead and surrounding paddocks, and
at sea-level in cliffs and shore platforms south of the existing sub-
division.

The contact between the granite and dolerite trends south-east from
Swanwick Bay, is obscured beneath residual dolerite and granitic clayey
soils, and is part of a much larger structural feature extending along
most of the eastern coast of Tasmania. On a local scale, the boundary
between the dolerite and unconsolidated sediments is marked by a break of
slope at the southern end of Swanwick Bay; a similar but more obvious
break of slope marks the boundary between the same sediments and granite
east of the bridge and weir at the northern end of the bay.

The present investigations were restricted to a narrow basin-like
structure stretching 700 m across the mouth of Swanwick Bay, and extending
about 500 m up the shallow valley to the south-east (fig. 1).

Unconsolidated sediments

On the basis of the detailed logs of the sixteen drill holes, the
unconsolidated water-bearing sediments of the area form a shallow basin-
like infilling resting at shallow depth (about 10 m below HWM) on imperm-
eable clay or basement rocks (fig. 2). The sediments are considered to
be Quaternary in age. In Figure 2 tentative correlation lines have been
drawn and each unit lettered for discussion purposes.

Unit e. This is a stiff, mottled yellowish brown and greyish brown clay
cropping out in the valley behind Swanwick Bay. It is correlated with clay
intersected in Holes 2, 3, 4, 9, 10 and 12 beneath younger water-bearing
sediments and is therefore assumed to be the oldest unit. The clay is
probably a partly transported or residual soil developed on the dolerite,
since it abuts against dolerite to the south and apparently contains no
weathered granite component. The stratigraphic relationship between Unit
e and the adjacent residual granitic soils near the Coles Bay Road has not
been investigated.

Unit e dips seawards beneath younger sediments (fig. 2). It is
relatively impermeable and is hydrologically the confining bed for the
overlying water-bearing sediments.

Unit d. This is the area's main aquifer. It does not crop out but in

bore holes it is a distinctive unit of grey or yellowish grey fine- to very
fine-grained well-sorted quartz sand. In places it contains fine-grained
quartzite gravel and clay horizons or lenses.
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From Figure 2, Unit d is a basin infilling up to nine metres thick
and extending to about 8-9 m below HWM. Since it contains minor fine
gravel and clay horizons, and no shell, it is probably fluvial in originm.
It wedges out at either end of Swanwiek Bay, where it overlies granite(?)
(at the northern end) and clay {(Unit e, at the southern end}.

Unit ¢. Unit d is overlain by, and in places apparently interbedded with,
a thin but distinctive bed of olive-black or brownish black fine- to very
fine-grained shelly sand or shelly silt (Unit ¢}. In places, Unit ¢ grades
to a sandy or silty shell bed. It varies in thickness from 0-1.6 m, and

is probkably an estuarine deposit formed in a gquiet backswamp subject to
intermittent marine incursions.

Unit b. This is probably a sub-unit of Unit a. It is restricted to a
narrow zone beneath the isolated sand dune (fig. 1). Since it is slightly
coarser grained than the owverlying aeclian sand and contains sand sized
shell fragments, it is regarded as a beach or near-shore marine deposit.

Unit a. This includes the large sand dune in the centre of the study area,
the narrow, low aeolian dune sand bordering Swanwick Bay, and the thin
capping of aeolian sand which covers the area between Swanwick Bay and

the property access road.

HYDROLOGY
Surface hydrology

The main shallow valley falling to Swanwick Bay has nc permanent
creek, but runoff is collected in at least three waterholes. Excess water
spreads out over the marshy area between Holes 1 and 5, and discharges
via an artificial drain to its natural mouth on Swanwick Bay. At the time
of the survey, water tables were low and the marshy areas dry. The water
levels and salinities in waterholes 1 and 2 (fig. 1} were respectively
-0.6 m, 1000 mg/1, and +0.45 m, 1450 mg/1.

The marshy area north of the Coles Bay Road has also been artificially
drained. A low weir has been built on Swanwick Bay where the marsh dis-
charges. Most of the dvain was dry, but brackish water (25000 mg/1) extended
inland 50 m past the bridge over the road. It has been reported that this
area is flooded when heavy rains coincide with high tides.

An area near Holes 10 and 1l receives surface runoff from slightly
elevated land near the entrance to the property; this is where Swanwick
Holdings intends excavating the artificial lake. A drain extends along
the side of the adjacent sand dune to Swanwick Bay.

The brackish water in the northernmost drain is in hydrological
continuity with the groundwater. In contrast, the water levels in the
waterholes at the other end of Swanwick Bay are separated from the perma-
nent water table in the nearby sediments by impermeable clay.

Groundwater hydrology

A permanent water table exists in the sandy sediments (Units 4, c,
b and a) seawards of the heavy dashed line in Figure 1. At its landward
limit, its maximum elevation is approximately equal to HWM. At the coast,
the elevation is between 0.6-0.7 m below HWM. It therefore exhibits a
seawards gradient of about 1:200 or 1:300, but these are average values
because water levels in individual holes vary and are locally influenced
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by the drains. Groundwater movement is either to the coast (where it
discharges between low and high water mark) or to the artificial drains.

Between high and low water mark; the water table and the underlying
groundwater share a brackish zone of mixing with seawater. The approximate
relationship and attitude of the transition zone is indicated in Figure 2.

The main aquifer in the area is Unit 4, which contains unconfined
groundwater with salinities ranging from about 250 mg/l1 (at the water table)
to more than 6400 mg/l (in Hole 4 at the coast). In general, salinity
increases with depth.

Spear bore testing

Spear bores were installed and pumped for short periods in Holes 4,
11, 12 and 14. Details of spears, depths and salinities are included in
the log sheets of the relevant holes in Appendix 1.

The testg show that the aquifer is capable of supplying water to
spears at useful rates - up to 27 I/min (350 gph).

Groundwater quality and results of water analyses

Two pumped samples were submitted for chemical analysis. Results are
shown in Appendix 2, Both waters are slightly acidic, very hard, and not
unexpectedly of the sodium chloride type. Both are probably the result of
salt water mixing with infiltrating rainfall, since although less saline
than sea water, the relative proportions ¢of major constituents are similar
to sea water. For example, water from Hole 4 is slightly deficient
relative to sea water in Na, Cl and SOy, but is enriched in Ca, HCO3; and
Mg which are derived from shelly material in the aguifer,

Similarly, water from Hole 12 further inland is strongly enriched in
Ca, HCO3 and Fe at the expense of Na and Cl (the relative proportions of

which, however, remain similar to that of sea water).

In summary, the salinities measured in varicus hcoles are:

Hole Water table salinity Highest salinity
measured
(mg/1) fmg /1)
1 300 -
2 2250 -
4 500 5000 {later analysed at
6710)
5 340 -
10 1500 -
11 400 2500
12 250 1100 (later analysed at
1460)
14 - 3500
15 5000 -

Generally, the groundwater is unsuitable for domestic drinking. It
may be suitable for gardens in sandy soils, provided the water is pumped
from the upper levels of the agquifer. This will reduce the maximum yields
from spears, which should perhaps be installed no deeper than about two
metres below high water mark. Spear yields can then be expected to be

40-6

é/&g



7/628

less than 10 I/min. Water table salinities are lowest adjacent to
artificial drains near Holes 1, 5 and 12, Private lots in these areas may
be able to tap small but useful amounts of moderate quality groundwater.
Other adjacent areas have poorer qualkity water at the water table, but
these too may be suitable for gardens (for example, near Holes 10, 11 and
12).

ARTIFICIAL LAKE

The proposed lake will be used for recreational purposes and possibly
as a source of water for private lots. It will be perhaps 2 ha in area,
between Holes 10 and 12 and extending near the access road and Coles Bay
Road. It will be separated from these voads by a residential strip about
50 m wide. Swanwick Holdings intends to raise the level of these perimeter
blocks (and all other blocks) about 1.5 m above the water table. The
proposed depth of water in the lake will be about one metre.

The lake will in effect be a large diameter well, and except for minor
surface runoff, will contain only groundwater. Since the present water
table is approximately at HWM, its construction will involve the excava-
tion of about one metre of dry sand and one metre of saturated material
{Unit d) over its surface area. Accordingly, the base of the lake should
be clean, fine-grained, yellowish grey sand. The water in the lake may
be discoloured and pale yellow.

Since the lake will intersect the upper levels of Unit d, the water
quality will probably be suitable for irrigating gardens. Water table
galinities in Holes 10, 11 and 12 were 250 mg/1, 400 mg/l and 1500 mg/1,
so it is difficult to predict the final lake salinity.

Whether the lake will be subject to bacterial contamination from
septic tanks along its eastern perimeter cannot be predicted. Provided
septic tank effluent is discharged in dry sand at least one metre above
the water table, contamination will be reduced. Private lots on the
western side of the lake which discharge effluent to the coast should
have no effect on the lake. The overall effects of septic tank effluent
can only be assessed by monitoring the lake water after the scheme is
operating.

[30 October 1980]



APPENDIX 1.
Geological logs, Swanwick.
Locations are shown in Figure 1, and cross—-sections in Figure 2.
The logs should be read in conjunction with the accompanying explanation

sheet. Borehole 16, at the southern end of the subdivision, is not
included in Figure 1.
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TASMANIA DEPARTMENT OF MINES

e 5cm

ENGINEERING LOG - BOREHOLE

- borehale no. —7

sheet / of/

project S vHNMMLK

co-ordinates f&uu/
RL L 4S5 A Hwnf

drill type  7A/EFLS
drill method A Aonc.

hole commenced Z 3.4 fo
hole completed 27. ¢- @
drilled by £ Cox

inclination Lzg77eA drill fluid AeAE logged by W.CRIMER
bearing - checked by
s hand
® g notes |metres| 2 |: material § |
‘E Eg L % : g soil type: plasticity or particle characteristics, ég E Z| kPa structure, geology
2 tests |, E colour, secondary and minor components. -2 2
Z 5|8 EHEH P
7] CL| Clay, mmben yellurik s (toves/s) dan | M |2 |]] -
y 42 5-,‘,‘,‘ yedn v (10)R5))  mstonds o |y ]
“ﬁx ' gl ,/gﬁ'a]; S S 0K gralSel v k
’) / - " d 21
r/ § — M‘f“'“"‘"“‘) MIWU(M‘M Y
t/ ' = M(“")-QIMM»;M ]
// § = y
2 =
] //(ed/ga-af Jm/rﬁ.du’- /IW' :
- .
—‘ -
] j
: !
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TASMANIA DEPARTMENT OF MINES

e 5cm

-—

] I:mlwh no. g

ENGINEERING LOG - BOREHOLE

shest 7 of /

project S AN

‘location /Vear &Cetr sy, | 75 m W f‘lﬁ?

co-ordinates  Sop Ay

drill type 74 (6F0S
drill method foc g sy

hole commenced 2 7-¢- £
hole completed 2 7.4. £

RL /[ P2m AN Wwnm drilledby 2 oy

inclination y&e77c 4L drill fluid A~ onE logged by L., feomic

bearing L3 checked by

hand
'E g notes |metres| 2 g material og E'g Semeter
g . < [ ——— — 3 .

i) il masmeremmee BRHE ] e

/’ ' CL | CLAY, mathed gelinent, fyma [1oyasfh) s o ||l 3

4 ‘; Jryrsb qellos ot 10Y2 57, g schitll - :( 1

v ) ! gl ,m, T dhnd ;o padihecd |, 1

b 3 ’-_n hapt crm - ancndd shod PL 7

k/ y e -

/] - _.- ]
4 Ae Sgocn wi K lay ot du; hindiiy )
1 # rifusel ]
i L
] :
] ]
] f
. ]
] .
3 4
{ -
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TASMANIA DEPARTMENT OF MINES e Som

ENGINEERING LOG - BOREHOLE

borehole no. ?

shest / of /

project S wANMICK

tocation SPuu VW JhHe§ au, S, E/ank o Soumt At -

co-ordinates  f2e Ludpe
RL /46w Bynps

drill type 7R/EFUS
drill method Aucs€ Apie

hole commenced Z 7 . 7. 77
hole completed 2 2. ¢-Jo

drilled by /KL cox
inclination @774 drill fluid Aow & logged by v/, cot s
bearing - checked by
hand
% |c| | notes |metres| = | material 4 gi ol
%E utr::‘l:l, =2 | % mm pllnlcnvw:mldt characteristics, éé § E kPa structure, geology
| r, secondary and minor components. i
2 §|E)2 HEH

{15 5P| S2nD, dutl yellpoisk - (10yas73) Fws | O | ]! b
| q ety N 77 MQ Are C pualf e prous i
/;-- 4 ..“::'-'- 4
// / "'.-;_.;."'% 114 M Cey— "‘“]“7 j)’m 4% f £ )
b » :-f-_i b /ll&( 2.7 4 W ﬁﬂ-w//th(f/fjm 2 1
iht =Gk | sren (1ovs]r) Tace rve rumdes dytanks i
| ,// .% . =il | pekbles; e, o4 2, 7o Al yelins (25513) i
/1 == Spigly CAY  agtHlen wndl Preg: & €-T1 % |
A = B | A fly (25677L) wplacy, mn i
AR Gllps 3-bm Sr0ldecs fp Gellnnik amnpe !
1] § &4 Maker ol Ayl ]
I w .
rq :2 |
1
f/jl - .
* AUe S/ ppert 4= 2FY Cloy f 7. P _
] Aty o rifimt ]
| i )
| : p
4 j
j :
- -
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG

5cm

fe—

— BOREHOLE

borehole no. /7

sheet 7 of /

project S lAA/WICK

location 75 ANVE 4 Aife 9

co-ordinates ,Qg g

RL O-32 y AHvrt

drill type 7AEFLS
drill method AuceR ALl

hole commenced Z 3. #- ¢
hole completed 2 3. ¢ po

Sl driledby 2 cote
inclination 4Ze77c. 2. drill fluid MeavE logged by 4/, et
bearing - checked by
= hand
"é 5| | notes {motres = Ei material & § penetr-
Ll gli [l momomssse EHET ] o
123 2 §|E| ' e HEHE
i b |, 55| e | oD, durt yotins (25v45), mathen <ot |41] L] -
§ | sediik; 13| | gettare boma (25 578), #0-£ s - ]
4 /500 ngfA- s 4
y (i |10, qetlanst geey (3-S5, Ferg WS - Spuns ~
’ e R P ]
’ T ]
A~ 2 -T.';- . —-.
/’ - = CAAY., kot hlen Srey st Hrt (54 #/1) auiat ped Vst 4
/’ = Jity (N2 ), ekl frace sanst, fine pravd an | gy :
L1 1 MM%WMM%M@# ]
b 3 19kt et presy (756 7/1) tusthlen wltt s .
) LY ™ Srequk Apve (7.5 Y's72) .
j Hole shpppet 4t 3 Fux . Very bt bl 1
4 .
“ 1
] ]

B\



5cm

TASMANIA DEPARTMENT OF MINES b — borhole no. //

ENGINEERING LOG - BOREHOLE

sheet / of /

R\T

project SwwAruwrek

location b2k, St 'f%l,&,,ln/, 7250 MVE 4 hele [0

co-ordinates ocl uia

RL O 2Uaa A#tps

drill type 7R LAV
drill method ALLH ALiL

hole commenced 2 5. -8 ¢
hole completed 23. p.3¢
driledby  £.%)\

LT

(17 576 ) puot dutl yelln:(2-sy 613 )’- F-mrf, WS,
Podug to Saie| black (2-ry3/)r)

inclination JZ#77cm & drill fluid  Awns logged by .
bearing - checked by SCE—
hand
) £ notes |metres material £ ::,'.t'?,-
5 samples, soil type: plasticity or particle characteristics, ES|8> kPa structure, geol

& |2[3] tests 53 co'm. secondary and minor components. §'§ 3% ka

= £5 |58 |xs888

TAND | adites suet aHCaden Ggellard bma | M| L& |

h %
*

A 1 1 i l 1 L 1 1 I 1 L 1

"

SAND, preey (5 #(7), £ S, <tk Frace obetlt

w Ll

Cedy (leun?) Slack (10yR711) apae, d

|t — —y — —— ——

Clagay SN , gegy (FY#/1), M~C, 57b, ,
Sedii £ €20 o yellanid foey (3-5Y/;)
EWS. bu places prastas to ey clacy.
Hew: G, sy to yetlanik jro (357 1)
At K At fiuw, e C. st suisd
charent -

S s o o el Speniypt ey |5

N

“

'

L L L L

1

~

FUSSST G N ) LN WU, T Wy VN YA A W Y

Al shapenas Eiw [(—S79m)

NITE " Sipewr Jehied fo2-8us . punssrl o
120544 (@ Lftuiw) bpr 20mine. s ekl
Misihly, ceandl o pah yolthy afhs
10MRS . Satpuirg ot Lol of Py sy
= 2ve :u’/[

Mok fakle Saliinits wcesparcel alie
dilliy (ant Kisfurbiog aputer) bo
ag = fo0o u}/-( .
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TASMANIA DEPARTMENT OF MINES b sem —]

ENGINEERING LOG - BOREHOLE

borehole no. /7

sheet / of /

project S ANMCK

location /2w W IW AL, b A . £ rre o Sl dtne

co-ordinates Ser mao drill type  7ArEFUS hole commenced 2 7. 7. Jo
drill method 46 ? /s, hole completed 2.2.9. §o
RL C-/3m driledby 2 cox
inclination s8ervedl drill fluid APAVE logged by w.CRIMER
bearing — checked by
X hand
'g £ |_| notes metres| = gl material ;] ::,:t“.','
QUL IEEY L - -§§ S —
123 = S| & |8 02Sg
111 s - {5 cp (Sl ctutt yettnnss. sma (10vR115), smatip o | M | L [[] ]
’ Sy i |Smases Hask (ryv&3)r), £ ws ;
A | |l e catinily 1 ]
i Kowglh: e B
= Tl | gestanid pey (20v7)), 2 05 i
LA NS i A i s ”@/ PSS S i
! [0-4mn)| 2 0 .
o [2 {000 1
5 R _ : .
4 —_— z = ..'.: :':.: 7]
| | B 4 '-f’-; 2 > 2 - — j
i x" Llayey MWD |, sreq ($12/1), 25, A, aridd - 1
4: p Nt |fmce ¢ daar o Fue guarsi provel T
1.4 ¢ 3 Ucaginnal patchesr o ottt stll/ i bt 3
1 Wl |2y Sy By, ot fosr(g | '
! E| (4 deat i aa (35 ~
| ST | P (7Y El) auer Hisé jreg (T004/2) cany
v Gndles 7 pay (N1/0) £ tof saw N 3
: Ahce fues :
“_ AN ol ab St [ — £ 7a) i
1 350 gl (A 7o) . Ak puifiatly ]
3 hutdy, closnsl fo pak yellnr 7imee g
y Auspusdden (Ldls(Dhon) . Jaloniks i
. /P00 wg/< |
: ki ekl Puliikef meamnn afliq N
1 OUebliiy (Bwet clirfurSiy apuder) fo y
: Fu. = o “'7/‘( . :
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5cm

RN

TASMANIA DEPARTMENT OF MINES -~ = bwrla 0. /F
ENGINEERING LOG - BOREHOLE -/ 4/
co-ordinates SCe wnmp drill type  7R¢ EFus hole commenced 2 3. 7-§2
drill method HycsR ree hole completed 2 3. 7. po
RL S92 4 AHwrt drilled by R.Cox
inclination je772,4¢. drill fluid A& logged by . CRm1ER
| bearing - checked by
|
! hand
| E notes |metres| g material = 'g :;:::'I'-
g g -E samples, 8 i .5%' soil type: plasticity or particle characteristics, e;g E .E' kPa structure, geology
b a tests ;! § s |2 r. secondary and minor components. §§ i g3§§§
I 1 "’1 St | S, sngiok yettns man (covmsts)vaws, | D [VL]|! 1
A ] ...". .- —_— ] — — =
| 5 [rkivg st O-tm T Sphé etimrdl ‘ﬂ-n(/m L i
i § es || G68, padlig betes S o dutd yellns orovge .
| g § (Y| |(omrts). 7ae mv. s ahett fagunts i
v 3 g =' Selns 3 Tue.  [Hghtly Crsacr (#, wS) Luk 1
/ % - i Ul frogutedi 5t — 6.5 ;
! d i z_d " -
| A 15
|‘ ¥ i; 2 .q":‘a -
v e G i
A 1 2 .
A 42 | =:. .‘-'. 5
LA - <] \ =
. T ]
{55 ]
g 425 4
’ 17 - % i
d f—( .:'.‘.'. o
A b i
| , 14 :
A ® E 'g . e )
i { A M B
| g ";"'Q. . ]
b ks Bl o mo oo o o i fd ]
| / _, US| SR, eyt qlline b (10412), £ wis, ]
| ’ 7N | skt e cnst tuce ekt (49 fo 25 §
| ’ Jozi| | sy 6 etk fr (.074;) 4kl s C 3
T - ' et s, aus then 1o ol Jo’c.wﬁr,m;/j) i
: -2 5::'.::,‘:: st bropssd, Xatd init R 26l 4 P - |
| 4 __:';'-.'. & §bim, @r fw 64— Vil i
| b r
l e PN b '
‘ b 9“: Hole Sppa 1t Lhuit o auugess, 120 (-F200)| |
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

- 5 cm >

borehole no. /4~
sheet / of /

project

SwAvmic K

“location JMM ana an £ stle o (Mo Bty Ripdd

co-ordinates  S<e sly?

O/ Fuw Ak tity

drill type  7RVEFUL
drill method AU6E¢ Pt

hole commenced 24-9 Ko
hole completed 2.4 -¢- {0

RL drilledby 4. Cox
inclination jzzor, 4z drill fluid AJoAE logged by /. comes
bearing - checked by
hand
® || | notes |metres| 2 % material 'g .','.'..':{'.',"
gE ;w |2 .,;.g soil plasticity Nn‘llﬂlcll characteristics, 5;55 ; .E kPa structure, geology
* 2 o 3 'E 3 rmnduyl minor components. g§ e
TTME Fr 2R |ads carr , vey Zart G (75023 oy (7 |72 || :
{ ¥ bue iti, /NA‘/'“‘?‘ /
||l 10 , gy (10V4).), E WS, Fnce vt e '
i 23
4 w3 :
M n - —
’ R | S [N, ot Hack (75Y2/5.), VE MS e pitt 7 1
A fﬁ MM fRguuends (e A /St ), Swiny # .
’ @a Clayey S, sheky, .aa’ Awee ol fwed
Al M e | - T | ot e Aoy 2 HAise Sies )
’ sre | 3R E
i et o NS |nD. Srmanit blant 4 Lack , oppu, AL i
E :":“;:’ -/;-a/aé( #mwﬂﬁm 1
) Brl | gar fme pplrily frosl . -
i Re M, gplort. prey (35Y's7)), 6 s, & 4
f -ﬁl’-/s‘ -t i |fledded itk ont wolby Quarfiil; prasad - -
f ] ]
) (04-'") 3 _' i
f b 55 )
i - . :
j = 15 SHn), yellaned Py (2.5 /), M—C, A5 ]
_.':','.: It AR Fuep s Mﬁww&'{yémni §
Z 215 | B palT el Mt e gl k
i 7 | "-.i:‘-. _-.
LA _:-:,:-'_ a
A 4 :' 3
. J - ::: -
~ | i fogal bk P2 ~Fm), 1
|| o gt = onco) i -
7] NiTE: Spear Fo G, pliypes ok 20w gt 1
: (1854 fuusw) . Hplosuily Bsvo g/l - 1
o '
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: s 5cm g .
TASMANIA DEPARTMENT OF MINES borehole no. /2

ENGINEERING LOG - BOREHOLE shoot / ot/

N

project S AHINMCK huﬁnn/?/@mfym[m 7/ M/%? ool
co-ordinates §<o isn? drill type  7R/EFUS hol i 24.2-Fo
d:ll method Abl” Puic. n:|: ::::‘: 29 ; . ig
RL O (Fma A drilled by £ . cox
inclination y4r7eatt drill fluid  VeVE logged by 41/, CRomlER
bearing - checked by
- « | hand
: notes (metres| 2 .§ material 3 .E :;.:t‘:r-
;E u'l:.p'lu, i 5:% soil type: pliﬂl:.itrof:lﬂ'idc characteristics, gg §§' kPa structure, geology
E s . § _§ ur, secondary and minor components. -E'§ §|os22s
; H PNy prpp sy s (O]
1| Ls Vil [0, aie dack (5v31), £ s, fatee s
i Nt /_“-.f?:} tun wetl Rognal? (oo /tmw). ZukiRl
i X m e 4':2 1513, tilty %o 4ol [¥(05-F) otk
|| Plowmd 150 |ty e aun atty ctig pusses, et
' ‘74 V50 | by Aell fogsianl. Apus vigasic it
/ 2 o
v -2 @_f‘
/ fai
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, 145 000, i s Loy 10, pegi _
/ x| re vl (a-sy 7, st yellono (357 413) anw 1
g -, ikl | papert yellaw (35Y7/2) VEF w1 Mear ]
’ Tix|  |rme, Aace c tow S li guarli .
, feal | gt ﬂ
j e Jox :
P 'L;t'-v'.f 7
/ o5 ]
g e o8 =
4 145 :
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

[ 5cm >

borehole no. /6

sheet 7 of /

R

project

StAnwICl

location Vs ek st F (F oudl o pribesty -

co-ordinates S€e uAly

RL  Agomrx. /25w At

drill type 7R ¢ EFUS
drill method Qusgq s,

hole commenced 2.¢. ¢. fo
hole completed 2 .2. Jo
drilled by g .cne

inclination 2.7z drill fluid Ao logged by o - e ER
bearing ol checked by
. « | hand
5 g notes |metres| 2 [£ material ] :,'n".t':','
§ S‘E sampls - ‘E %g sail type: plasticity or paniidl characteristics, 5 § Eg kPa | structure, geology
1:3 a H : g g . secondary and minor components. -E§ -E 53§§§
{iilse | omo, smpit s Crsvr76), s, ety | 2 VO[T 0 ysr
155 | ottt gl (1RSY 2y 000 e M )
B :
g 2= .
3 ]iéﬁigt Cllayey 00, Gogeih I8 (Ss7t), Sraddug 4 |$# ABAL, g
3 =l ity 5 0y coty, wanih(5v5/s) k. e
Lu ) g
3 B | attls oo rhesls f poprok S (YEL) e Py -
IS .E Zuat yetlurd bma (2-ry5]4) )
R 4 2 # lorktz & g
\ = Lty 27 s, o mocinkd 4 ) 1
A 3 gt aondy (LAY, At brnn (2592/8) P~ 1
A “+ -
y |
A
F4 e Sgpent ol € -Tha - y
: ]
’ ]
]
=
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APPENDIX 2

Water analyses from Holes 4 and 12
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45

Fild No. ALE £, + 70 minnkF
TASMANIAN DEPARTMENT OF MINES e 802387
WATER ANALYSIS Surtace sample ?

Groundwater sample? Y&5
Project S LyfAnn CK  Leaton Setainiu A - SEE mAP
Coordinates 7% FPO2539F Date sampled: 237 9. Fo Date analysed: Z4-./7. §0
Sampled by: V. € - CRAmIER Analysed by: Dgwl. Ales, Laumcer i
Samping condiions (o bchdt e gptar bppe. Tomimnkd afec | Landowner and addres (it appicable) ‘ b
iy Statfct, ar (§ Nl luninke. Somtanics HetPines pry.«rD (T-84m,
- » ot (Rl £0.80% STL, Auacesran | T 5
DR Ak yelins Odowr A8 Zmelt Tuste retls
conductance
M — Eh — Temperature (°C)  — m a5 ) Pooo
Tubidity A Precipitates — Other —
LABORATORY ANALYSIS Previous chemical analysis available? we
mgl | megd | %mes | Date -
Carbonate (CO0,) . i & Lab. ref. number 2
Bicarbonate (HCO;) fo |73/ | 062 | bacteriogial analysis available? wo
Chloride (CI) 240 | g1 4 | 43.0 | ovate -
Suptate (50, 439 | 9-/7 | 429 | b g mber a
Silca ($i0,) r0 - - HARDNESS SCALE
Cacum (Ca) 257 |r2s2 | ¢-1m rro; . c‘:‘fﬁ 4o ’
Magnesium (Mg) 268 |2r2r | 997 Moderately Hard 61 —120
Hard 121—180
Iron in solution (Fe) o3 - - Very hard more than 180 v
Aluminium (Al) 2 722 e-40 IONIC RATIOS
Potassium (K) I4 277 |o€r |cawm= 059 C: total = . 4£7
- 1750 |76-7 |3577 | Mol .36 S0, o= 2.0 €
Total dissolved solids (TDS) 70 |212.3 NeCl= O 87 $i0,: total =
_ e, /870 SUITABILITY
Temporary hardness as CaCO0, £& a=no problems, b= doubtful, ¢ = excessive
Alkalinity a5 CaCO, & DOMESTIC ~ DRINKING
Other
Total dissolved solids & pH & |
Total hardness c Iron s
ki 6- / Chloride c Sulphate ra
Specific conductance ( pS/cm at 25°C) )?ao ) "
Sodium A Magnesium
_— ok yedne | oy a
.
e e DOMESTIC HOT WATER CYLINDER
% ditference in anion and cation meq/| .7
" Total dissolved solids c Chloride c
Remarks . 5
4;4;14%&1‘44«1« W(ﬁ& Cakainty o =49 | o ey
dm WM d’ {P .at/( W m AGRICULTURAL USE Suitab
stloholh - hiflly Tle st K CE wsbosol ofi Ve Ghwd
buSuiSBby for Qs usc ckisaf Lerfain Stecke Saboly cless (C1—C4) | C4 c
Sodium class (S1—84) | . c
gl -
Percent Sodium 69.5 c
Sodium adsorption ratio |/ 8-5" c
Residual sodium carbonate |4/ [ a




!
1

X7/28

fied No. A& /2, +domMmg
TASMANIAN DEPARTMENT OF MINES g §02386
WATER ANALYSIS Surface sample ?
Groundwater sample? Vi€
Poict (TN WICK loation (&£ MAL,; Swpwwick BAY
Courdinates Lagme. FP 26 788 Date sampled: 2 Y. 2. Po Date analysed: 2.4 - (0. §O
1700000 Thett : Frayeshef | samped by, WV € - CROMER Malysed by: Do/ Ao, La et
Sampiing conditions (o /feckat Frm  fpeas Jm,?m...}.,(-_;w Landowner and address (f applicable)
sty Started, ok 27 (1€ Motk Sk herDinGSs 27y <10 . (7.8 9N
2. Qo 572 LguaCesTorn THS-
Fild cheerabons oo Sele yedlow oo STIphE Hy S suel. Tt f/ipht
Specific conductance
Mo - B - Temperature ('C)  — (uS/em at 25° ) 2200
Tubidty  A/2Ae Precipitates - Other 77RCL Awe Saud
LABORATORY ANALYSIS Previous chemical analysis available? Mo
m/l | mean | Nmen | Date i
Carbonate (CO,) Hil - - Lab. ref. number -
Bicarbonate (HCO;) 237 | /87 | 3.9 | Bacteriological analysis available? )
Choride (C) 637 1796 |40 | Date - :
Sulphate (S0,) 25 | 2.4 |49 Lab. reg. number -
Silca (5i0;) V7 & HARDNESS SCALE
(Total hardness as Calcium Carbonate)
Calcium (Ca . i
o oy |22 |49 Soft 0—60 mg/!
o & e |/ il =
Iron in solution (Fe) ok - Very hard more than 180 v
Aluminium (Al) % 223 |e7 IONIC RATIOS
Potassium (K) V2 026 |06 |camg= 049 Ck total = 2. 40
Sodium (Na) 7+ | /503|352 |Mettd=0-35 S0, total = 0.0
Total dissolved solids (TDS) /2o | 44.3( Na:Cl= O 88 $i0,: total =
PAURGSE S s Oy 278 SUITABILITY
Temporary hardness as CaC0, 76 a=no problems, b= doubtful, c = excessive
Ny 3 560, 76 DOMESTIC  DRINKING
Other
Total dissolved solids ] pH | & |
Total hardness e Iron Fod
- £2__{ e e | 4|
Specific conductance ( pS/cm at 25°C) 2 ooo e " é
pucaad Lol yel| oo a
T
— Bk DOMESTIC HOT WATER CYLINDER
% difference in anion and cation meq/! 73
D : b Total dissolved solids |~ Chloride I3
A S lhfhhy cotnun auel accic Mol Cl/akaiinity rati =§-4 | ¢ o a-b
Jalie Grpurtlindis o Fhe Sedum cliopit frpe, AGRICULTURAL  USE :
Arbh puhodill Calecun J/Mnm;m, hent, Value m
hogh in iom . i o aabumé SHK mdggmatly R 8
tuikible for Arwerc clnubeg, busuboblt v T ey 6
ok anbic cyfindees, Spt proibibly putclle B o - 7/ | & |
107 yehug Gerans i sandy Spils. Sodium adsorgton rato | §. & 4
Residual sodium carbonate |4 ¢ / a
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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
- Uso Undistributed sam Based on Unified Soil
1T No resistance 22 Jan, 80 m"'n""' 50mm diameter. v Classification m.
; on shown. p Disturbed sample. In Graphic Log materials are
ranging to ; :
, Watar inflow. N Standard penetrometer  gPEON'EC 0 Eleat contrasting
e I Water outflow. blow count for 300mm. Colour: Colours accompanie
N* SPT + sample. by code are based on Revis
Standard Soil Colour Chart
1971.
Moisture content Consistency hand o " Density index
: )
D Dry, looks and feel dry. 'H Very soft. < 25 VL Very loose. 0-15
M Moist, no free water on hand S Soft. 25 - 50 Loose. 15-35
when remoulding. F R 50 - 10 .
W Wet. Sonsiilrien bend irm. -100 M Medium dense. 35 - 85
when remoulding. St Stiff. 100 - 200 D Dense. 85 - 85
L Cieid Sl VSt  Verystiff. . 200 - 400 VD VeryDense  85-100
PL  Plastic limit. H Hard. > 400 GRAIN SIZE (sand range ?nly)
Pl Plasticity Index. ] VF Very fine M medium
S Rt Fb Friable. F Fine C coarse
. M>PL - moisturs con ; i
eg grester then the plastic limit. Notes: X on log is test result SORTING

Cored borehole log

Case - lift

== is range of results.

WS, MS, PS: well-, moderately-

and poorly-sorted.

Note: X on log is test result.
40-28

Huid loss Lugeons Graphic log
. Lugeon units (pL) are a measure
Casing used. No loss of rack mass permeability. For —
— 2 46 to 74mm diameter borehole ik s i
0838 1 Lugeon is defined as a rate of Substances represente
2 by clear, contrasting symbols
|| Barrel withdrawn. loss of 1 litre per metre per minute. istent for sach project.
- - 100% less. 1 Lugeon is roughly equivalent to A —
7 a permeability of 110 mm/sec.
Waeathering Strength point load strength  Significant defects
index |s o (MPa)
Fr Fresh. EL Extremely low. < 0-03 Significant defects shown graphically.
SW  Slightly weathered. VL Very low. 0-03 - 0-1 \
i ' ; ; Joint.
HW  Highly weathered. L Low. 0-1-0-3
EW  Extremely weathersd. M Medium. 0-3-1 -] Sheared zone.
H o High 1-3 L‘* Gntied sy
VH  Very high. 3-10 .
EH  Extremely high. >10 ) Extromely weathered seam.
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