
REPORT 

on 

UNDERGROUND WATER AT "WINGAROO" FIVE MUE 
LAGOON DISTRICT . FLINDERS ISLAND 

1. IN':rRODUCTION 

TOhe oproperty of Wingaroo is 5i tuated in the Five 1e 
Lagoon district in the north-eastern part of Flinders Island . 

The property includes the beds of two large 
lagoons whioh however, have been oomp1etely drained . 
The beds are now utilised for grazing oatt1e and to a 
sl,ight extent for agriou1tural purposes . The draining 
of the lagoons removed the only 100a1 supply of surface 
water for watering the stock. To provide suoh a supply 
numerous wells have been sunk in the vioinity of the 
lagoons, but the quality ot the water obtained was 
not oonsidered suitable . During the writer's visit 
two bore holes were sunk to give further information 
on the geological struoture and the underground water. 

11 . TOPOGRAPHY. 

Between Patriaroh Inlet and North Point there is 
a straight traot of low-lying, sandy ooast . The low 
lying oountry extends inland to the west and south 
as 0. gently undulating plain. The north- western margin 
is formed by the granite hills of the Gin Bottle , 
Mts . Blythe, Boyes , &0. The southern boundary is 
fonned by the hills and mountains between Mt . Arthur 
on the west ooast and the E8~rlar~hs on the east 
ooast . Pare1le1ing the shores of Marshall Bay, a 
low range of hills fonns the we~tern boundary of 
the plains . 

The drainage of the plains is to the east and 
north by means of small streams forming tributaries 
of Foo Choo Creek, Arthur River &0. These streams 
espeoia1ly the smaller ones only oontain running 
water during and after periods of heavy rainfall . 
The drainage system is an ineffioient one as is 
evident from the number of shallow 1a~oons inter spersed 
o~vr the plains. 

The plain has a general level not exceeding 50 
feet above sea level. The surface rises to the 
west and south as it erges into the foothills of the 
bounding ranges. The hills forming the western boundary 
riaes to hei ghts of 400 feet, but there is a gap at 
the north and not more than 200 feet abore the sea . 
The °mountains to the north-west and south rise to 
heights ranging up to 1,000 feet and more above sea level . 

111 . G OLOGY 

The oldest rocks on Flinders Island are the 
slates and quartzites occurring around Brougham 
Sugarloaf and the hills fo~ing portion of the southern 
boundaq of lain. They rlSemble similar rocks in 
north-eas~e~ Taaman1 a and are , therefore, referred to 
the C bro-Ordowioian system. 

The remaining high hills and mountains (excepting the 
r14ge parallel ~o rehall Bay ) are composed of granite . 
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This rook intrudes the slates and quartzites as 
does the Devonian granitic rooks of north-eastern 
Tasmania. It 1 •• tailar in struoture, texture (ooarse 
to medium in grain)., and a1neral oomposition (quartz, 
felepar and biotite1 and is regarded as bAing referrallle 
to the Devonian series of intrusions. 

The hills on the we.tern side of the plain have 
numerous outorops of lime.tone on them. Very- few out­
orop. of rooks oocur on 'Ule plains,- but such outorops 

.as do exist oonsi.t of thin bed. or lime.tone. The 
only other souroe. of information as to 'Ule geologioal 
struoture of the plain. are ths wells, bore-ho.lea and 
numerous low cuttings in drains. The information 
together with that o~ed from other parts of lI'lindere 
Island suggests that there oocurs a series of sands. 
olays and thinly bedded limestones. 

Apart from the rising ground to the hills to the 
west and south-west ~e highest parts on Wingaroo are 
two ridges QQ8 of wbiob a.ours between the two drained 
lagoonlt and the other oooure east of the eaetem lagoon. 
The.e ridges are :to.ed mainly of clay as far as oan 
b. judge' b7 the 8U"t"aoe. On the ridge east of the 
eastem lacoon a small quarry- exposed a thin bed of soft 
eartbT 1im •• tone. 

At oertain looalities e.g. west of the westem 
lagoon, south of the east em lagoon, and in a traot ~­
to t mile east of the eastem lagoon. solid outcrops 
of limestone ooour. These oan be traced for considerable 
distances in the dmin outtings &0. but generally appear 
to give plaoe vinen followed horizontal~ to olayey 
bede oontaining nodules of limeatone. !h1e 1. apparen\ly 
a chamoterietio of the thin beds of 11m •• tone and 
would aooount for the d1fferent nature of the limea~ 
at the quarry- refe~d to above and alao for the faot' 
that only nodul •• -. clay were enoountered in No.2 
bore-hole (to be de'oribe. below). 

Apart from the olay ridges and the limestone out­
orops tbe 8lUt ... 1. oeeupied by sandy 07 gritty soU, 
01' the al11l'Y1.ulR i .t the la,ggons and creek beds. Of the 
well. IIWIlI: on -. property Noa. 1,3, and 4 were aunk 
from the floor 01 the lagoon and passed through 
peat, ol.q and gl'aveUy olay to interseot a layer of 
tlne grey1sh sand about 8 feet below the surfaoe. The 
Not. 2,5 and other wells and exca1rations though.;not 
sunk trom the lagoon eventually enoountered the fine 
greyieh sand. It was evident therefore, that it 
oocurred under the surfaoe in many 100alit1es. In 
o~er to oonf1~ the deduotion from Geologioal e~denoe 
that 1t oocurred under the surfaoe generally, the No.2 
bore-hole waa sunk from the summit of the clay ridge 
on the eastern slde of the eastern lagoon. as it was 
oon.idered that beneath the olay ridges was the only 
likely plaoe whe~ 1t would not exist. 

The No. 2 bore-hole was sunk from the h1ghest 
point of the Clay ridge some 25 chains south of the 
Wingaroo homestead, The summit of the ridge was 26 
t.et by level su~ey above the floor ot the lagoon. 
The strata passed through were 
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::fEET -
0-1 
1-4 
4-5 
5-6.5 

6.5-8 

8-12 

12 ... " 13-18 
18-22 
22-23 
22-24 
24-27 

27-29.5 
29.5-31 
31-33 

Sandy soil. 
Brownish ola,.. 

calcareous nodules. Blaok clay with white 
Brown sand. 
Yellowish-brown sandy clay (with one'piece 

of a sea shell?) 
Calcareous olay giving place to white eartly 

limestone 
Dark Claley sand. 
Dark sandy olay with caloareous nodules. 
Clay and sand. 
Clay 
Sand 
Sand becoming coarser 'with quartz pebbles up 
to ~ inoh diameter 
GraTel with pebbles up tOG inch 
Clay and sandy clay 
Fine e;reyish green sand. Consists of fins 
quartz grains of darker minerals and small 
broken pieces of sea shells 

Water was encountered in the sand and the sand 
also ellMred the casing. 

The sand was identified by JIlr. C. J. Robinson, 
the Manager of "Vingaroo, 8S being identioal with 
that enoountered in the wells.. It aleo agreed in 
leTel with that met with under ~e lacoons It was 
quite evident, therefore. that the fine sand (locally 
termed sluTr,y) extends throuehout the area (at a 
height about 12 feet above sea level). 

The only seotion of strata below the fine sand is 
that given in the No.1 bore-hole. The tine sand was 
passed through and then altenlating beds of tine sand 
and ooarse sand containing almost perfect sea shells 
were passed through to a depth of 78 to 80 feet. 
Between 65 and 68 teet there was a bed of compact fine 
white sand. 

The shells obtained included the following genera 
and speoies (the shells are very similar to, it not 
identioal with, the existing ones on Tasmanian beaohes 
and 80 the existing genera and speoies are used with 
attaohed notes when there is any differenoe from the 
existing shells) • 

FROM 10 TO 55 FEET. 
Ouspidarla exarata. 
Maroia corrugata. 
Oetrea. 
Pecten or Ohumlys. 
Sigapatella oalyptraeformis (?t 
Glyoymeris. 
Peotunoulue (This shell does not oocur on the Tasmanian 

beaohe •• It somewhat resembles ?;IoCoyii). 
::fROM 55 TO eo FEET. 
Dos1nia (flatter than 
Dil"aricella owningi. 
Nugulana orassa. 
Cla.usinella placida. 
Marcj.a. 
Glyoymerla. 
Cardium 

present apecie •• ) 
Cancellaria. 
Veroonella tasmaniensiB. 
io:assarius tasmallicuB. 
Conus anemone. 

Glycymeris or l'ectunculus. 
PUeinus novae hollandae 

Cantharidus fasciatus. 
Sigapatella calyptraeformis. 
Polinices conicus. 
Turritella Gunnii (?) 
Dentalium. 



The following shells were obta~ed from the 
surface near limestone outorops from which they had 
apparently weathered out. 

Marcia. 
Nassarius. 
Pyrazus. 
Amphipeplea. 
Ameria. 

It is to be noted that a larger form af funeria 
is livin,"; in the fresh water lagoons at present. 

The above shells generally resemHe or are 
identioal w:I.th living species w:I. th the exoeption 
of the Peotunoulus and pectunculus like forms of 
Glycymer1s, the flatter form of dosinia, and the 
dentalium. The ~eneral assemblage of the shells 
suggests a Recent to Pleistocene age but the 
Peotunculus and Dentali~ possibly suggests an age 
ranging back to Tertiary. In this connection it 
is to be noted that R.M. Johnston describes the 
following fosails from limestone from Hea"r~ Valley 
near the Patriarchs. 

Pectunculus 
lfueula. 
TUl.'I'i tella 

CainozoicuS. 
tumida 
of. T.lIarburtonii. 

Johnston: regarded these as establishing a 
Tertiar,y age, but stated that further examination 
was necessar,y. 

1V. UNDERGROUND NATjiR SU?PLIE§.. 

After the .ra1ning of the lagoons, it became 
necessar,y to develop supplies of water for watering 
the stook. The general ab.enoe of other surface 
supplies and facilities for oonservation of surface 
water necessitated the development of the underground 
wa1:er. Several wells were sunk and water being met 
with at shallow depths, the problem appeared to have 
bHen solved. However, it VIas found that the quality 
of the water deteriorated and affected the oattle. 
Moreover the quantity was not suffioient in summer 
to keep up a regul.ar supply for the stock. The 
problem as to quantity could have been solved by 
Sinking more wells, but in view of the wlsatis~actor,y 
quality this was not a solution to the problem. Deeper 
sinking of wells could not be attempted with 
ordinar,y methods f owing to the nature of the fine sand 
and lack of knowledge as to methods for sinking in 
such ground. 

This was the position at the tLrre of the writer's 
visit. A brief geologic~',l survey estL,bl1shed the 
geologioal structure and this was confirmed by No.2 
bore hole. An examination of existing analyselil up 
till that time proved that the qual! ty of the water 
was deteriorating as regard the content of dissolved 
mineral substanoes. Examination of the wells re7ealtd 
other deleterious substances, 



A. PO§§IBLE SUPPLIES OF Y'\f!?jj,ri"rl.()Ul~j) .. i~TJR 

As the shallow underground water was uneatislactory 
a8 regards quantity and quality. the only other 
possible souroe was ~ water oocurring at greater 
deptha, There wae eT81'7 posnbil1t7 of wch 
occurring, but it was dou_~ as to whether there 
would be aQ7 difference in quality and quantity and 
alao as to whether the upper waters oould be shut 
off. Aocordiqgly Ho.1 bore-hole was sunk to teat 
the possibll1tes. In addition to tllat in the upper 
layer of fine sand other wppl1es appear to !:&ave 
been met with at approximately the following depti1s-
20, 35. 48, and 78 feet. At times the well waw 
qU1 te dry and during one night no water enie:red the 
hole and it is therefore obvious, that the casing 
had shut off the upper waters teruperarily if not 
permanently. Generally the supplies from the upper 
levels were not large, but the supply obtained near 
the bottom gave pumping teets of at least 100 gallons 
per hour from a depth of 20 feet. It was, there­
tore, deemed advisable to test this supply ae 
regard!'! . quality over a pEriod ot severdl months to 
asoertain if any alteration ocourred. If the supply 
proves satisfactory then supplies can be obtained 
from this depth at other points throughout the 
property. 

D. QUMTIJ.'Y 

As stated abvve, pumping tests proved that 100 
gallons per hour could be taken out of the hole 
Yli thout loworit,g the _ter level below 20 feet. If 
greater quantities were pumped the level would be 
lowered and this would permit supplies to enter 
the hole a.t a greater ra1ie. When pumping trom the 
hole for use. the pump would be taetalled at a depth 
of 50 to 70 feet and it is certain that pumping 
could be carried out at a rate greater than 100 
gallons per hour. As to how much the pumping rate 
could be increased can only be determined by testing. 
':.'hen detennined. i't would be advisable to set the 
pump to work at a rate calculated not to lower 
the water level below the pump • 

C. QUALITY 

13, 

The general effect of the dissolved mineral substances 
is as follows. The content of total solids 
regulates the quality in that it determines the 
amount of salts taken by the animals in drinking 
their daily amount of water. A certain amount of sal til 
C&ll be dealt with, but Jver that it becomes dangerous. 
The ohlorides and sulphates are the most plentiful 
salts and of these the effect of the sulphate. (SOdium 
and ma.~'les1um) 1s muoh the greater. Alkaline ca.rbonates 
{SOd1.~"Jjl.re b;:;d but the carbonates are mostly present 
as bi-olirbonn.tes of magnesium and ca.lcium. A water to 
be of good qu~lity must, therefore, be low in total 
solids &2ld all s-uts but particuhrly :If sulphates 
and alkaline carbaaates. The requirements of different 
classes of stook var,y oonsiderably with the different 
01&8Ses(in the flllOW1ng order - sheePt cattle (grazing) 
horses at grass 1 horses (in work) tlDd milking cows 
sheep being oapa e of drinking waters with greater • 
am~unis of dissolved mineral. substances and horses 
an m lkine cows thos. with least. Limiting ti 
t::a~~s:~~a should be obtainable from the Agri~~~ral 



The shallow wells were sunk early 1n 1929, 
and the water appeared to be of suitable quality for 
watering tho dair,y oattle. Samples were taken and 
analysed at the laboratories of the Departments 
ot ~riculture in Tasmania (28/2/29) and Victoria 
(20/!!/29). 'rhese were generally similar, but the 
samples analysed in Victoria showed a higher content 
of dissolved mineral substances. As a result of the 
Tasmanian analyses it was reported that the 
water from the Noe. 1.2, and 4 .ells was suitable for 
stock, but that from No.3 was dangerous if used for­
lone periods. As a result of the Victorian analyses 
it was stated that the water from No.2 well should 
not effect stock and that :fIbe remain'" should affect 
stock in order of their mineral content,No.3 beine 
quite unsuitable for dair,y cows and Nos. 1 and 4 
not being recommended for this purpose, but being 
suitable for Grazing stock. 

~urther analyses were made in TaSmania on 25/6/30 
when it was reported that No.2 was unfit for stock, 
while No. 4 was doubtful, but that .the water from two 
new shallow wells (near No.5 and No.6) was fit for stock. 

The results of usuage of the water indicated 
that it was detedorating in quality as j,udged by its 
effect on the steck. The analyses of 25/6/30 appeared 
to verity this as judged by the amount and nature of 
the dissolved lI1inerel substanoes. These ohan:.;es can be 
seen :from the table of analyses for lfos.2 and 4 wells • 
i!owever. the ana1ises of saJllples taken during the writer's 
visit and shown under headings of 5/12/30 prove that 
the conception of progressive deterioration does not 
entirely ex.,lain the chanGes in composition of the 
water. The No.2 well water shows only (\ slight inorease 
in total solids and ohlorides with a considerable 
reduOjiOn in sulphate in comparison with the analyses 
of 25 6/30. The No.4 well water shows a content of 
total solids similar to those of 20/2/29 and 25/2/29, 
f.~d a oonsiderijble improvement as regards chlorides and 
sulphates. 

There are two main factore to be considered in 
oonnection with the quality of the water viz. the water 
is encountered at shallow depth and rain water oan 
readily percolate to such depths, and the question 
of the distribution of the rainfall throughout the 
year. The better quality o:f the water when the wells 
were freshly dug is probably due to the faot that the 
upper layers vf the water were rainwater that had 
pe:roplated from the aurtaoe and had not properly 
mixed with and beoome part of f. the water in the 
sand bed. These would enter ~. well first but as 
puaptng oontinued and this water table was lowered, the 
water from lower 187ere began to enter the well without 
any dilution from the purer overlying water. 

The variation 1n the composition of the ,0[0.4 
well is probably only explainable by the di£ferent 
p~riods of the %ear at which samples were taken. The 
sample of 25/6/30 was taken af'ter a period of Yerr. low 
rainfall between January and June while that of 5712/30 
was"taken after a period of much greater rainfall (e.g. al EaUta the nearest station with a comple-ce series 
o publ1~hed data onlY' 645 points fell in the first six 
mfoinths oJ. tae year while 1316 pointe fell in the :followin ve months. g 
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The water from I~0.2 well is largely used fer 
the dairy oows and if the oows have suffered ll1 
oondition it is probably due mainly to "he water from 
t:1is well. Judged by the dissolved mineral subsk.nces 
this wa.ter would be suitable for sheep anti gr2.zing 
cattle and probably also for dairy c~ttl8. 

The content of dissolved solids as revealed by 
the earlier analyses does not form the or~y criterion 
for judging the quality of the water. On visiting 
the wells it was l'ounu.thu t all the older wel.Ls smelt 
strongly of hydroged sulpftide. Moreover the pipes 
Vlere being corroded rapidly and also all metal work was 
blackened by the water. I' W'"dS obvious, therefore, 
that the hydrogen sulphide was attacking the iron and 
probably forming ferrous sulphide which would (),ccount 
in some part at least for the dark coloration of the water. 
It would appear that the presence of the hydrogen 
sulphide and the felTllQ8 sulphide wou~d have a harmful 
effect on the cattle equivalent to if not greater 
than that of the dissdUed Bolids. Further information 
on this matter should be sought from the Agricultural 
De~artment. It should be noted that the analyses of 
5/12/30 show small amounts of hydrogen sulphide. These 
do not necessarily represent the true content as the 
tae has so many opportunities of esoaping from solution 
and passing into the atmosphere. 

The analyses of the water from four depths in the 
No.1 bore hole show that the' quality was ~v1ng 
with depth. The water from the greatest depth was 
generally similar to those first obtained from the wells 
when firot dug. In one important point viz. oontent 
of sulphate, it is a much better vmter. 

The :10.2 bore-hole water 1s of pc,;,r quality. This 
is probably due to the faot that being under a ridge 
of clay the rain water does not have auoh ready a.ooess 
to it, as in the lagoons and the water obtained, therefore, 
represents the real quality of the water in the sand 
layer at this place. 

No economioal means exist whereby tne content of 
dissolved mineral :3ubstanoes (mainly sodium chloride 
and maGnesium sulphate) oan m reduce'" 

As regards the hydrogen sulphide, however, every 
effort shoulrl be made to prevent it acting on the metal 
work and to remove it from the water. 

It would be advisable if possible to refrain from 
using iron pipes in casing the bore-holes. This, however, 
a.ppears impossible unless large holes were sunk and 
oement or wooded pipes without metal work were put down 
inside the metal casing and the latter withdrawn. 
The best method of attacking this problem appears to 
be that of using. iron pipes coated \vith tar, bi-tumen, 
cement or some ~oh material whioh will oompletely 
cover the metal work and prevent the water attaCking it. 
It ~ht be possible to use this oasing while sinking 
the bOre-holes or alternatively to use ordinary casing 
and then insert the lined caeing inside the other which 
would be withdrawn either before or atter (dependUtg 
upon the nature of the ground) the insertion of the lined casing. 

.-



1t" The pump itself could be of acid resisting material 
and the pump rods and delivery pipes should be of material 
not acted upon by hydrogen sulphide or of metal work 
co~ted with the cement etc. referred to above. 

'l'hese precauti0ns would tend to deliver. tile hydrogen 
sulphide ilater at the sUI'face witho':1-t it hav~~g CLttached 
::-leta1 work ;.;.nd formed ferrous su1),ude etc. unce at the 
surface it would be easier to keep the water away from 
;nctal by nsing cement tanks, trou:;h~ etc. As so~n as the 
"', ter was delivered at the surface ~t IIou1d be aevisab1e 
~0 let it run over cascades 1:1 orJer to a11o',v th~ hydrogen 
su1pt.ide :,as to pass out of solution by evaporat~on into 
the atmosphere. This would J;reat1y reduce the amoUc'"lt in 
solution and if it was found necessary tc I'educe it fu.rther, 
aeration (pumping of air through the water) would be found 
to be effec'~ive. 

If it is found impossible to eliminate the formation 
of ferrous sulphioe, filtering through se~d beds would tend 
to remove so,::l1e. This, however, need only be necessary if 
it were found that the content of ferrous sulphide was 
harmful. In eaneral, filtration would have little or no 
effect on the water except possibly removing the ferrous 
sulphide and any organic matter. 

oO."CT. ,HeNS & REOO;:r,:S1:H'ATION:J. 

The eeneral descriptiom given above state fully the 
c Jndi tions and proiJlc!",Jo existing in COIIDE'ction ;"i tc UD.der­
ground water supnlies at '!lingaroo and the following recomm­
endations are laade in connection therewith. 

(1) The sUPiJly cbtained at the bottom of No.1 borehole 
sllOuld bE! thorouGhly tested out. As fal' as possible. the 
casing should be co(;.ted with tar, bitUfJen etc .• , the pUl!lp 
should oe of acid resisting material, and the pump rods 
and pipes either coe.tcd or be of material (wool>, celYlent 
etc) not acted upon by hydrogen sulphide. As soon as ;;he 
water is delivered to the surfEce it should be passed 
over cascades and aerated if necessa~y and all pipes, 
tani:s, trou:;ho etc. e,bould be COQto( (if :.;;rIde of metal) 
or constructed of ceIilent. 

The supply should then be used for the stock and its 
effect noted and samples sent in at intervals of a month 
for analyses. ('llhese tests could perha)8 be made with the 
existing casing eme: an ordinary pUlllp utc. but with all 
surface arra.n.p;elUel1ts as described above. This would of 

course involve the fOI'lll£Ltion of ferTons sulphide). 

If the tests ,royed that the water retained its 
qual! ty and "!Us also satisfactory E8 to quanti t.y &c., then 
other bo:':'elio.LeG 001111 be sllnk to tap thio oup;)l;y at 
other pc'rts of the )ropcrt,Y'. 

Thi(; water is of good quality at present and is partic­
ularly low 1£1 sulphates and is well worth the above :IJ:lrestlgatl.cma. 

(2) The total solids in No.4 well do not 8e6m to be the main 
faotor in det~rminiag the quality of the '7ater, as they are 
generally sirrul~r to those when the water was first tapped. 
Moreover, the cnlorides and s'\llphates 8.1Jpear to have de­
creased in quantity. It must be refllemb~red, however, that 
this may be as stated above due to tile tiue of the year 
at which the samples are taken. 

'.' It would .l?robably be worth while, however, '~O clean out 
tLJ.s \,e11 or sJ.nk another near it and line it with cement or 
~onor~tI and take all the precautions in the well as in the 
t~:-Jl e. The~hjlUJr'p the water and thoroUGhly cascade it and 
This ,oul~r=i:~ b~nte~~:~r~~e~b~~~t~~, su~acthe installation. 
periodical a."lalyses a t t d . cC .J.on 0 • e cattle and 
found Pcssible to Obt!i~ ~ :Ui~~~r:' D ~sla inresul~ it m~ght be 

Mines Department, HOBART 

7th January, 1931 

"uPP .f thJ.s VicJ.l1ity. 

(Sgd) P.13. NYE 
GOVERN ENT GEOLOGI0T 



ANALY§!§ QF UlDERGROUID WATiRB. WINGAROO 

(expreBBBd in part. per million) 

CONSTITUENTS No. 1 Well No. 2 Well No. 3 Well. 
28/2/29 20/2/29 5/12/30 I. 20/2/29 28/2/29 25/6/30 5/12/30 28/2/29 20/2/29 

Total. Solida 1714 2480 1624.0 1640 885 5714 6058.4 5143 7610 
8102 16.0 30.4 
Fe 0.1 0.3 
A1 2.0 2.4 
Ca 107 88.6 57 114 425.9 436 
Mg 93 72 53.' 30 5.7 114 192.2 300 72 
Na 486 N.D. 404.4 H' • ..D • 327 1914 1345.9 1414 N.D. 
Cl 807 900 534.6 80 ; 433 2257 2508.5 2128 3880 
S04 328 560 271.' 50 119 743 485.6 1300 480 
B2S Nil 9.82 

C03 Nil 171.2 Nil 571 428.8 Nil 

Boo3 280 210 670 
Volatile 80.4 642.0 

N.D. - not determined 

• 



OONSnTUEft~ 
No. 

28/2/29 20/2/29 

Total Solid. 1714 2490 
8i02 
1'e 

AI 

Oa 2'1t 
Mg 93 186 

!fa 486 N.D. 
Cl 807 1000 

S04 328 900 

H2S 

003 
HOO) 720 
Volatne 

4 Well 

AlilLYSES OF UNDBRGROURD WATERS. WINGAROO 
(expressed in part. per million) 

25/6/30 5/12/30 
Near No. 5 Well 

25/6/30 
No. 5 Well 
5/12/30 

3286 2224.0 2000 2148.0 
28.0 17.6 
1.4 0.2 

18.0 1.1 
57 261.6 15.6 

143 53.2 57 34.8 
1014 383.4 387 130.6 
1986 685.4 514 904.7 

205.7 328 316.8 
2.8 Nil 

86 316.4 99.6 

<:!53.2 714 24.4 

N.D •• not determined 

No.6 Well 
25/6/30 

251 

94 
86 

49 



CONSTITUENTS 

otal Solids 
S102 
Fe 
A1 

Ca 
Mg 

Na 
Cl 
504 
C03 
H2S 
Volatile 

ANALYSE OF UNDE .. GROUND WATERS, WINGAROO 

(expressed in parts per million) 

No . 1 Bore Hole 5/1V30 No . 2 Bore Hole 5/12/30 
20 feet 35 fee t 48 feet 78 feet 

3900.0 2332.0 2036.0 1796.4 4532.0 
92.0 73.6 50.4 34.4 21.0 
2.3 1.7 0.3 8.0 4.2 
4. 4 1.7 1.8 2.5 83.6 

337.3 283.0 217.2 214.4 270.0 
111.8 67 .2 62 .0 48.9 108.3 
819.0 381. 4 386.1 318.8 1090 .1 

1521.6 698. 8 658 . 0 598. 3 1884. 8 
333.3 292 .1 222.4- 16.5 246. 9 
353.6 314.0 289.2 346.0 344.8 

7.02 16.84 8 . 42 4. 21 9.82 
320.4 216.4 149.6 208. 4 395.2 

I • 


