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ABSTRACT
North of Stenhonse Bay good quality groundwater was obtained

in the past from shallow wells, Recent drilling has proved the existence
of an aquifer probably yfelding moderate to lerge supplies of fresh water,

INTROLUCTION:

~ The washing of gypsum betbre‘shipment is proposed by Waratsh
Gypsun Company and a groundwater investigatiea for that purpose was made in
the period 15th to 18th Jinuary, 1956, by Mr, Setty then on loan from the
Geological Survey of Indis. He reported that in the viqinlty of the gypsum
works at Stenhouse Bay the prevailing gronndwater conditions appeared to be
such that & large supply sufficicat fbi the requirgments would not be obtain~
able from ome single bore or well, and suggested piping water from an area
approximately 24 miles morth of Stenhouse Bay.

In a basin north of Marion Bay apbroxlmately seven nmiles northeast
of the gypsum works four bore holes:ﬁere‘drilled by the Waratéb Gypsum Company
and pump tested, The outcome of this in;eszigation warranted further research
and this Department wai approached to supply_fn;ther‘advtce on the hydrological
conditions and prospects of obtnining'bore water from the basin or from an
area close to Stenhouse Bay, Aaticipated'rQQQirements were ten million
gallons per annum of water of good quality, a salinity of less than 100
graias per gallon of total dissolved'salts being prefernble. and 500 grains
per gallon being the upper limit of snitabtlity for the washing~of gypsam,

Between 18th and 22nd Fébruaxy 1958 the writer investigated the
southwestern portion of Sonthern-Yopke Péninsula to obtain all available dats
regarding the depth at which fresh wn@er -occurred and the thickness of the

freshwater horizon, Conclnsions were»set out in a previous report in which

.
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twelve test holes were recbmnended. the results of these first dezen heoles
heinq encournqinq $0 thnt in a progress report further drilling was
reco-nended. Finally, a further five bores were drilled after discussion
with Company officers, bringing the total depth of—;he 31 beles drilled to
1063 feet. Sevem other beres with a total depth of 436 feet were drilled
-__for lnndholdern in the district,‘nnd'these proyided-fnrther inportnnt
geological data, | |

Between the 9th eof April and the 25th July. 1958. several visitn
were pnid to the area and pump tests dome on. the beres conpleted.

The work in the area was conpleted on the 27th of July, 1958,

LOCATIOI'S TB!OGIAIH!:

- The investigated area lies merth nnd morth east of Stenheuse Bay
in the Hundred of Warrenben and extends from NMariem Bay to Meeham Hill fnm
the easty and from the eonnt'to n.distnnce-of,leren miles inlnnd. It covers
approximately 60 square miles, a small portion of uhieh is under cultivatien
and in-nne for pnstnre' the renninder’beinq iightly te very heavily timbered,

A line of sand dines lies nlonc tﬁe coast, risinq to 150 feet above
sen'lerel'and in pleces extendinq ininnd as far as one quarter oi one miley the
narrovest point being at. Stone Hut Honestend where their total width does mot
exceed 3 chains. Just north of Marion Bay is a flat surrounded by RuNerous
low ridges representing old sand dunes, cepnrnted by interdune flats or
basins of varieus sizes. This flat is approxinntely nine feet aboeve low tide
level and there is s qenernl rise to the northenstwnrd eullinnting in Black
Rock which is 150 feet abeve sea level. The cantourr as shewn are takea from
a -np with a senle of 2 niles to the inch, produced by E. G-H.S. Department,

In the flnt a saline’ swnnp is joined to the salt lakes and swamp

morth of Stenhonse Bay by an indefinitely unrked narrow lew lyinmg connecting

| arm, pocsibly n potentinl sunmp. nith a nlight eutward bend to the -est.
~With the exception of ‘the main resd from GOrney Point to Stenhouse Bay the
roads nnd trncks ndrth of larion Bny are in poor condition, some not havinq
been used extensively fbr yeara, nnd being fhirly rough over the ridge
cressings, The louer paris of these roads becone water logged nfter heavy

rainfall and are inpassnble.
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'~ The amnmal rainfsll nve:iqeq’sevelteel inches,

SBOLOGYs -

ded exposuies of travertize limestome capping seolismite amd
scolianitic limestone occur in théreoqstal cliff faces learIStelhouso Bay.
The;e receit sediments qverlie basement recks consisting eof graliiic gneiss,
"which is exposed mear the jetty.”‘lqlald ihe :viflable ceoliﬁicnl information
is frem recemtly doistructed bargs; most of whieh‘peletrated the limestene
sedimentsy drillinc being discoitinued Seforo reachilo the underlying recks,
Bargs to the morth ia Sec, GB. however,‘pcnetrated the weathering preducts of
. gramitic rocks and metasediments which are believed to form the basement recks
~ in the ares, In some bores gritty clays were encountered and it may be just
possible that they represeat a bed of Permian gllctal_clqys.’ Such clays
however are not expoesed ir the coastal cliffs aad their'oceurrenco inland is
-;thetefore a matter of cenjecture, ﬁaftleularly as the co-pglents of the clays
vary somewhat with the cemposition of the hlderlyina baoelclt>rockc, which
suggests that they‘uly oriqilate_ftol weathered basement rocksy rather tham

being of glacial origina,

EXISTING BORES AND WEILS IN THE AREAt

The distric® is mot fnlly‘deteloped and in the past small
grouldnnter sﬁpplles only were Reeded for watering steck, There is a mumber
of wells in the Stembouse lpy area propery and just meorth ¢f the coast, which -
yield 100 te 500 gallens per ‘hour of good to oxcollélt quality water, These
wells are between 5 and ten feet deep, dependemt on the surface level, while
Just ihxth of the coastal sand dhnes trenches of two to feur feet depth have
in the past supplied sufficient water forlréqﬁireiénts, The waters esbtaimed
from these wells are excelleat aud snit-ble for domestic purpases, but ia
some cases clearilé thé“iiibor'indAsonetjmcs deepening the wells hci caused
a salinity increase to the péint.where the water has become uaussble for
" human comsumption, It nppetrg that there is a thin herizom of freshwater on
top of salime water belo- lnq'filtanination has oceurred after deepening of

the wells, Further to the north deeper wells exist and the bere er Sectiea 4
. A '
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‘fer example is 30 feei deepy the water levei being appreximately 9 feet,
The quality ef the‘weter is geed, a receet enelysis indicating 124 graias
per gallem of ;etel_lelts,'the fresh water hor;zol being considerably
rhickerﬁil this areeg'_ﬁeteils'et the existing beres and wells are givea
in Teble I, Waratah Gypsum Conpely desired‘the investiqetien of a basin ene
‘.quarter of a mile east ef this bere. Fbur eight inch berea were drilled,
three being te a depth of 30 feet, the most seutherly ole being discontinued
‘et 34 feet. This bore ebteined selile ueters while the other three beres
yielded moderate suppliee ef wutere suiteble for the -ashilq of gypsuu. A
pump test nede en the centrel bore revealed that the salility incressed frem
: 270 greins per qellel ot totel dieeelved seits to 600 grains per gallen after
three deys punping at s rate of 1440 galleas per hour.

These resnlts suggeeted the exlstelce ef e sufficiently large body

| of suiteble water to uarrant further llvestigetiene.

PRELINIMARY DRILLING PROGRAMME:
The resnlte as ebteined from the pnnp test on the first beres

~ drilled by Naratah Gypeun Company shoned that in the basin mertheast of

" Mariom Bay a lerge qnantity of water was available but centaminatien with

saline waters was envieaged. In an eadesvour to deter-ile the exteat and

~ thickmess of the fresh weter horizol and. the eccurrence of saline water at

deeper level, fourteen beres were drilled on eites as shewn on the ecce-pe-y-

ing mep, The bores Ay By c. ald | § situated just nerth of the salt lekes

~ indicate the eccnrreuce ef selile weter ‘close te the surface and possibly

the occurrence of the ealile swanp eest of the main read, nrillilg of bores

D to L was squested in the sene basin as the bores dxilled by Waratah Gypsum

_ Celpany. (eee -ep) 30 that mere dete on the depth at which eeline water eccurs

wonld cene aveilable. All beres were plelled te be celtilued te either an

inper-eeble cley er to seline water, end theee of the letter type weuld be

backfilled to a point nidnay between the depthe at which fresh and salinme
waters were ebteined. The reesen fer thie proeedure was that pump testing

'.the bere heles uould decreeee the preeeure on the saline wvaters below, causing

:ehem te rise and coutandnete the overlying geed-qnelity water, at a point

immediately below the bettom oitthé bere, an eceurrence facilitated by the
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high permeability of the aeoliahi@e nqnifgr..;Prior to the test drilling,
the existence of a pessible clay bed of suffieient thickness which could
act as a seal between the two waters u§s>u§klOUI.

Tﬁe(result: of the drilling.of these bores is given in Table II,

All beres heletrated aeoliaiite and aeolianitic limestone only,
in which tﬁey obtained salime uateri. Ne clays were feund te eccur, and from
the results it was clear that the fresh water horizon ii the immediate
.vieinity of the silt lakes and salime hwaip just east of the main road
was oither-very_tiil o altocethor'ébsent. The bores te the merth fndicated
that the freshwater herizem increases in thickness noi;hu-rd. an example
béilﬁ boré Hy which obtained 37.7';#.1: inter at 9% feet, sheve 405 grain
water at 40 feet, | » | '

A pump test had been preposed to investigate the yield and the
poskible increase of :alilitj after pumping for a short period, but with the
results of these bores to hand further driililq te the merthward was suggestedy

and punp tests were pestpomed umtil such time as more data became available,

EXTENDED (RILLING FROGRAMME AND [RILLING FUR PRIVATE LANDHOLDERS:

Lecal conditions in fact prevented the investigation of the area
north of the basin A, alth§ngh a single bere is sitnated ii that area, aad
the siting of addltionai‘borel was ltlb-hatkrestricted as bores at teeo great
a distance frem the Gypqii iprk; u‘uld be uneconomical, Sites fer the beres
Py Qp R and S were chesen to obtdi; infbrnhtion_both on'the exteat of the
geod water aioa aid it;‘thgckieii.”ald:to iiieitigate‘the possible occurrélce
of clays or decempesed giaiites_fhither.inliid. As private landhelders
hecame aware of the po%entinlc~of_tﬁg aren, requests were received to drill
water bores in their country, and @;éfuiiinférhntion was obtained frem such
beres im Sectisns 61, 8B and 4C. Details of beres O to Ty and all other bores
drilled durimg the preject are given im Tuble III, This table shews that the
bores im Section 8B penetrated basement rocks amd shtained only a small supply
ofAfresh water from granitic rock, ihilo the overlying sediments contained no
recoverable watery the bores being outside the hortheru limit of the fresh
water basine A test bore T te obtain additional data was therefere drilled

te 62 feet; and this obtained no water and penetrated the basement recks,



THE AQUIFER: . |
% The .01d established wells in the area aleng the coast or aleng
“the coastal sand dumes obtained good water after penetrating the travertine
llmestone covering the underlying aeolianites. Deepening of these wells .
rendered them often too saline for domestlc usage. - Recently drilled bere
holes reveal that in the distrlct, aeollanites and aeolianltic llmestone
act.gs~gogd_aquife:sq;thg aeoliani;es being highly permeable as.indlcated by
the small drawdown as‘ show: on l‘able IV, Sinc'; ,;hey outcrop at. the shoreline
L S

it is not surprising that seawater has-access‘ these rock types and that
R

saline water occurs at shallow depth near ‘the- colstllle;

‘The rainwater and run;;f has percolated dowmmwards into these rocks
ovérlé greét number of years, aﬁd accumulated as a. fresh water layer which
'1 increases in salinity witpldepth.

The pressure oflphls weigﬁg q{ fresh water limits the ingress of
seawater and depresses its surfﬁce‘to_a;lswer level, a further restrictive
factor being the occurrence of an impermeaSIetclay bed three quarters of a
mile north of Stone Huty where the clay overlies the'sall watef:énd acts as
a seals |

Table VIII‘showsugléarly.that the thickness of the fresh water
bed close to the coastline and 1p‘the_immediate'vidiaity'of the salt lakes
gnd.swamp} is less thgp 20 feet, The average for the'eight,bofes inathis
area being -about eleven feety with a minimum and nnxlmnm-respectlvgly of nil
and eighteen and one half feet lhfborés‘ﬂ and B, The aVerade.thidkness of .

the fresh water body further to the nerth is thlrtyﬁthreé feetv.the bore T

located in the morth east of Section 4C not being iholuded in the’calcnlatlonlo

This ‘table VIII shows also that the thickness of the water bearing
bed increases to a max{imum, of 47 feet in bore S and decreases then to 17 feet
in a north easterly dlrectlon. _,'

‘Reduced levels of the: Static water levels in some of the bores are
at:TabIQ'VI, and these-and_other;angpoid levels show glearly that\thé-water
body‘haS'a\practically horizontal uppe!ﬁsurface.ohly_ﬁufew feet gvae low tide
level.‘.gyenwéig;\Bccuré\in a flat saucer shaped depreséidn:wlthfiis maximum

thickness in the vicinity of bores P and 3,
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A sectien through the bores 1y 2, 3, 5y Py F and J shows the
pesition of the clny,be&'élcouitefed in the bores 1 te 5 and Py, and the dip
© in morthward directien of the saiine,unter-sur!ace. Since the water obtaimed
- &t lower level im bore F'eqitains considerably less disselved salt tham the
deeper'-ntor in bore‘i. is th§ upper surface of the saline water as indiocated
o the oress section am appreximate, The Sectien is prepared in an attempt
te clarify the pesition of the fresh water bed lying abeve the salime water
helow and teo indiea;e th@ pesition of the clay bed pbssiblj forming a barrier

for the further merthward novenelt»of the saline'uuter at shallew depth,

- INTAKE AREA;
_ | The ares investig;ted has ne ﬂefined surface drainage system,
probebly because of the high permeability of the sefl and subseil, Namy
sinkholes in the travertine:1i-est9ne.uere obseriod. which may have
origissted in an earlier peried whes getlohiqal or climatic cenditions were
_differemt, Siuce surface runeff inte these sinkholes was observed after
heavy rainfall, it is believed that they dispese of a cemsiderable quantity
of fresh water, which in the uniform geelogical comditiems ebtaining, meves
iz a sonth westerly directiop through the ieollynlte, fellowing the gemeral
-tali of the matursl anrfipg. ‘ |

Itrlny,ajpear ih;t the amaual {niake}ih the catchment area is
large, because of the high pérpeabilityhof ;hé sedimelts. The CeSe & IR0,
recently made a survey im amother area Qtzsiiilaf rainfall where groundsater
_ecours at 30 zeii in r@cqﬁt:highly permeiblg sandy 8 perhaps cempearable area
uhefo neither wa@er'ooutte;-Ior a detiniteAQralnaQQ systen occur, Noisture
nﬁnsuren-nt~on thé'qediments'indicated that where not augmented by surface
runeff, the raiawater netithéfloii and iubqoil perile for a depth of oaly
sixteen feet, below which the sands reunipedtdry;A The comclusien §s that me
intake takes place ullesljfhé water table is less thnn sixteen feet below the
surface unless the rainfall intake is looalli sugmented by runeff, Cemparisen
with the area under 6onsiderlti;nfis'péssibly net justified as information
abeut the permeabjlity in beth areia i; not oomplete but the cemclusions
ebtained by C,S, G-i.l.O. skould be kept il mind in oonsideillg the anmual
intake in the area ilveltigated; S o



» A‘Tfhe-bniea-ln Section 88 and BoreIT‘ienettated_on am average

40 feet of aeelianitfé'lineataaea and harla‘befere enceuntering weathered
' basenent reck and the qranitie rocks. TheSe-linestenet and marls centain
| ne water, and bearinq in aind the results et the noiatnre measurements

‘ nentioned above, these barea shanld be conaidered,outside the catchment area,
A,uhich Places the baaias northera banndary further ta the southward, The
coastal dunes and the salt lakea in the south west fern the southern limit of
the eatehneat area, but infernntion abeut the eaatern bonndary is inautticient—
1y knoun $0 that the area as indicated on the map and covering I<g

”cqnare miles is enly a rough estimate,

_" | | Balestic qlality water is ohtalned from shallew nells, and
'salilities of 40 grains per gallonm of total diasolved salts are commen, Such
_wells eceur only in an,a;ea along ‘the coaat}and north of the salt lakes,
;ATea Tfee well beinb'avgeaeleganpleé .id the naxinun supplies are approximately
500 gallons per heur. Fnrther inland*snch good quaiity water is mot readily
available, the established wells as showm in Table 1 containing as much as
110 grains per gallon or more. Exceptionally good water was however obtained
in the berea F, G, H and Waratah Gypsun bore No, 3, The othen beres drilled
dntinc the project eaconntered water nith a higher salt cnatent, analyses
-'beilq given in Thbles I, II, III and VII. In Table ¥i which shows the final
.test reanlta, beres are gronped teQether, and the inorease in salinity with
increaaing depth is qnite apparelt. " : '

Group X conprises bores uith waters unauitahle for -ashing gypsumy

the salt ceatent at abont 12 feet depth beinq abnve 300 grains per gallaa and
Ainereaaing canaiderably wlth two to three feet of extra depth,
' Groap II.comprisea the beres, nainly wlthin one mile distance frem
the.toaat Iine..aith good to exeellelt qanlity waters~at,ahallow'depth. the
tofal diaaelved ealta beinﬁjbetneenﬂso and 133 drn!na per gaxiai but where |
nuthe-'aters oneountened-at deeberflevela'were of nuch greaten salinity and

‘L;eqntaiaed up to 1440 gtains'nef‘dallen'et dissolved salts,
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Group II1 ilcludes 511 boies'dhefe géod’qnnltty water at
lhallou depth overlies deeper waters containing less than 500 grains per
qallon of tetal dissolved salts, ‘

_ Group IV includes the bores in which goed quality waters enly
are encountered hiqhest salinity being 182 grains per galloa obtainmed in
Sec. 61, bore 2.

- The bores on Sectiol 61 were met continued to either salime
uateri or a clay seal but a clay herizon is expected ts occur at depth, and
W0 very great facrease tnAsdlinity is alt;cipnteq at deeper 1ev§ls.

Croup Iv'delotes the bofes yiéidina the best quality water aad

the ares where such waters are obtiiltbie‘is outlined approximately oa the

 maps

SIhl;L;I! OF THE SAngzgg g!ﬁgg'ﬂgg!! PUNPING:

| Evidences of increase in'salimity in deepened wells, and alse
 0- ¥aratah Cypsum c.-pauy‘: bore after a pump test of several days were
lyﬂiltbli )révieun te th@»invest;gntiol. and in erder te gain msre imsight
~ into the behaviour of_ih§ saline water pump tests were made on ten beres,
| Since the permesbility dfl;he seil Qnd subsoil is high it was coansidered
pessible that the wai@r pnnped:erl the beres and discharged em the surface
‘nearby would return te tﬁ& aqpifér and he :eeiréulatod. Discharge of this
:uiter away from the iicinitj lé;lt a'liie of ﬁipeline,_and since Waratah
Gypsun Co-pily'hud flre‘hoke available ia quarter-mile lengths these were
used to minimise saéh . pﬁsibility. A further precautien was shert peried
- pumping ut low ratey maximum dischlrge being 1000 q.p.honr. which héwever was
expected under the existilg cold!tion: to give the required informatien on
| aqui fer chataoteristies, o _
In the punp test the step up methed was -followed, starting at a
. rate of 400 gallons per hour, tbis bei-g ilcrolted te 700 gallens per hear,
and fimally to 1,000 gallons per honr. each rste being held for ome heur,
However after the iqiiii} three hour test, seme bores were pumped for ome
- quarter of am heur atlthg.-lxi!in capacity of}the pump, a rate of 1440
- gallois per hour, phnpiné then beiné discouti-ued. ;t was coasidered that

renoilnq'ihg pressure of the overiyiqd freshwater herizon would resalt in am
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Bpward nove-ent'ef che suline‘uaters beiou, and tcﬂnini-i:e this effect and te
prevent celtnnduation it was arbitrarily decided tbut the bores should not be
‘deeper than -iduay through the first water bed, As the thicknexs ef this
.cfbed oould be deternaned only by penetratinq it in fnll. each bore was drilled
“te the saline water and then btckﬁlled as vequired, as shown in Table VIII,
The pump testilq pregramse was started on bore Do Although it
. was intelded to start tho pump test at a rate of 400 gallons per hour, the
. pumping eqnip-eht was supplied w!th a requlatilq valve at the delivery pipe
.}cnd yields could only be Ieasured at the end of the f!re hese, the distance
betwcel the outlet and punp hanpetinq qnick sdjustment te the cerrect eutput,
 Pump discharges at some beres were therefore mot regulated to the outputs
‘~oriqina11y planned, . o |
The analyses of the nater obtained frem bore D show that the
sriginal saliaity of 180 graincifell to 140 grajns in the first 22 minutes
701 the test. after wpich 1cigradnally;1ncreased to 220 gr,/gall, increasing
;faither te 320 qr./@allon after 3K honrc punpihg. The amalysis of the
water in the column at cuction level as ob:erved by means of a dionic probe
- gives a difterent pictnre, there beilg L contiuuous ilcrease of salinity from
200 gr./callol at the start tc 760 qr,/gallcn at the end of the test, while
'the water at the bcttol of the bore increased even more rapidly, the
difference between beginning and end ot the test beinq 660 qrains per gallea,
it is believed that at the start of the pump test before the come
of deptession uas,properly developod,_sene fresh ;nhsurtace water was drawm
from the illediate,vicilitj of che bcte-iqte the celumn, refreshing the tep
- waters, Thisfassuuptlcu3nec1d'bejii cgreenent with the gradually increasing
salinity of the‘uater ac'sucticp'level. as the influence of the fresher water
should be less felt in st that “1;.',1. o
The Steep 1ncrease in saline content of the bottom waters suggests
that in the hithy perledble aqpifer ‘the salt water readily woves upward when
'HaAsnall weight of etetlyiqufresh water isvrenoveds This is enpha:xzed by
the small draw doyc;in'watei_leiel and in the rapid re-establishuent of the
-‘orioinal‘ﬁater'level tifteen.ginutes after cescltion of punpiig. It mast

however be berne in mind that this bore D is close te the coast line and the
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thickmness of the freshwater horizom is not more tham 16K feet, probably a
1ittle less, o , | |

It is interesting'to.lote that cnalyse§ of the waters standing ia
bore D 24 hours after the pump test show that the erigimal comditions were
~ rewestablished im this period of time,

Ne decline of water level was observed in the adjaceat bores I
sad J after pamping, and in fact a rise in bore J was measuredy which may
possibly be a tide effect, altheugh im such case a rise sheuld have been
measured in bore I, A similar rise in water level was measured in bore H
after pumping bore 6, The pump test en the bores Cy Ey, Fy P and 3 indicates
that the upward movement Qf saline water under pumping is les§ premcunced as
 distence imcreases from the sea, The pattern of the increase in the disselved
salts s irregular as shows in beres 3.and Fy the ilcréase being fifteen and
fbrty'grains per gallen resﬁoctiVely at the water level, and fifty five and
forty grains per gallol'a;'the bottom of tﬁe Sores. The amalyses made during
the test on pore;ip;re coﬁnwhgtiirrequiar ’rbbably owing to a failure of the
temperature therlastbr of the llonié tester's pfabe.'

" The resultd obtaimed im bore ;‘Aare better tham erigimally
expected, This bore, hewevery 1s situated at the base of an old sand due
_and the dewaward movement of freshwaters stored in the dume may have affected
the results by compeasatilg for the water remeved by pumping,

| ‘The pamp test on the bore: Sy 1 and 2 shew that ia the area ia
which they are lncated tbe dlnaer of oontaninatiol is at its minimum, The
analyses of the bottem waters ia bere 2 made dnring the test might be
explained by movement of fresh wat;rs from the surrounding area aleag a .
defined line of crevices, although thi§ is problematical, The field analyses
made may be at any;ti-e 20% bclow»or above the cﬁrrect values, & cemsistency
in values below the exact salinity must be regarded us semewhat remarkable,

The water level in bere 1 is 32'4" below the tep of the casing,

Pumping with a contri@pgll puzp therefore was impessible, and a plunge pump
fitted to the héring;plalt yﬁ:“used¢ lIﬁlsAeqnlpnuht made it impossible to
use the probe in the bore beloﬁ the'punp barrel so that vnr;ution in

salinfity of_the bettom water cﬁnld goet be measured, Because of the
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equipment it was alsoiilpoiéible to ébtiil a yield\tiallor than 1500 galleas
per hour and it uas.copii&ered that im half am hour of pumping at 1500
GoPohe and half as hcni at 3,000 galleas per honr sufficient data were
sbtainrable te draw colclusions. This bore 1 peetrated hard aooliaiitic
limestone from ;;i feet onwards, and the installatinn of a sand screen as
in the other fimal beres was net censidered necessary, It is likely that
crevices exist in this hard linestono. allewing a goed flow of greundwater
to the bere, resnlting il a sllll drawdowmm at a pu-pilg rate of 3,000 gallens
per hour and : stable salility. Similar conditionc were Rot emceuntered in
other bore:. _ :

Re sildlar pllp test was made on bore 5. and thereforc neo
iltbrlntion on tllility ttlbility 1: available,

All beres on Section 4C, 58 and 61 emcountered a clay bedy
- prebably forming am obstruetion fer the northwntd l.velelt of the deeper
saline water, but this probably doe: not eliminate the danger of contamimatiea
of the freshwater body with salile w-ter. In spite of tbis enltllilltiOl
‘ danger it is believed that ’rospoets of ebtaining a large supply of gronldunter

of consistent salility are expected in the area north of bere R,

" USABLE GlOUIUIATEI STORED IN !EE;BASI!:

In a previous paragraph the thickness cf the tresh water horizom

in the aquifer was discussed and it was shewn that thqre,is a defined ares

_ where the fresh water bédniq.atiits maximum thickness, ‘Detailed calculations
" om thé qualtity.stored.jn.ghe area tested by drilling cemld be attempted frem
the data availables but snch,@i;cplagiwns.-ny give erremesus resuwlts,

For example, the bores il the dcistil area indicate’the ;ccufrence of water
suitadle for the requireneuts. but they are only shallow. and give no
infermation o the thiekness of the freshwater layer or the position of
interface between the fresh and saline waters, Further inland the borec are
meinly drilled.il‘l,spccifjc ;:e§\1i§ited‘by 100;1>00l81derltiol8, and ii is
‘believed that if_bctgs,;gte‘dyjf;ed'tp;;he egst,,eng;ly goed quality water
B shonld be obtained in a bori;oﬁ ef similar shape, It is therefore difticult

te arrive at a'cor;@cg,fiqute for the volume of groundwater stored, Im the
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appendix an attempt is~nade to éalculateltﬁe'quantity'et freshwater stered
il a portioa»of'the basih in orderdto datn.al'insight into the volume of
-,fresh-tter stored ta that.a-;:tnhGelerllly speaking, it is comsidered that
»the basin coentains a larqe qpantity of geod quality waters some of which
.couId be extracted if precautions are takem to prevent its remeval causing
an inlend lorenent of the saline water ;_rhich would centaminate future

- suppliese
 YIBLD OF THE AQU R |
The levelling survey nade in the aren indicated that the water

level in the aqnifer throaghout the lrel is at mean sea Ievel. It is expected

" . that a portion of the annual rainfall percolatel downwards and asugments the

fstored velume of fresh ﬁater} and since in the P‘st ne'larqe supplies were
: pumped out, a considerable qnantity ef goed quality water must have
accumulated in the aquifer. This would cause a rise in the water level
unless there is a natural outlet for the sarplas waters. It is understeod
that Sneulake in the pnst contained fresh uater, although no- contaminated
by the dnmpdng of salile residues from the works. It is also understoed that
this lake's surface is at ses level~nnd the lateral norenert of freshwater
tewards the lake uauld act'as a -.tnf;1'¢u£1ez¢ It is believed that seome
) surplus waters still move into this lake bnt are centaninated with the saline
_wlters punped into 1t. ‘ ,. o |

ﬁ Since the aqn!fer outcrops in the coastal cllffs' and at the ::ndy
' beaehes is &“ﬂyr covered by hithy permeable beach sands it is pessible
thatg as ne obstructiol !br the, novement of fresh water ‘occursy some finds
its way towards the sen, The rclume of lnnual intake or recharge of the
flqniter is really the contrellilg factor, as. subject to the renoval of the
slall supplies ased>fer watering steck and domestte purpeses, it represents
the-quantity theeretically availnble for use by the COIplly withent causing
}-depletiol of the stored water in the aquifer. The uater aSed by the
veqetntion is met taken into consideratioa as nost plant roots peretrate
iless than 6 feet and therefbre prebably db not obtain their requirements from
_ the aqnifer, Betails are qiven in the appendix of an attelpt to arrive at an

'fapproxilnte fignre for the anlual ilt-ke ald the yield of the aquifer.
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' The results ot-tﬁ;‘pﬁmp tests nn#t be iieated with cautien,
The most impertant featnre.of the aquifer is the/ocqurrenoe of the salinme
watery which is kept at & Jow level by the pressure from the overlying
fresh water. A release of this pressure will result in the upward movement
| of'the salt waters and also'poslibly its gradual emcroachmeat inland, The
pump te;t_sbowed that wpward ﬁ.venelt readily eccurs in the ceastal area,
bat ihe téit: further inland were tee shoxi to show any movement of that
iatnre, which could omly be breaght about by a comtinuous discharge ever
s lomg period of_tine' ihe,snpply not beiag returaed te the area and thus
to the aquifer.

A Such a test would invelve considerable expemse and time and is
consfdered beyond‘the scépe qf_thjsvinvestigatfnl which has already established
‘ the existence of a large quantity Qt ground water, which is available for use
;f develeoped cirefnlly. Tbé:rqsnlts of the punp test indicate that supplies
up te 3,000 gallons per houricqn be obtained from one single bere witheut
immediately atfbcting the dn;lify~uf the ground watexy, altheugh the depletioa of
a confined area areund eme single bere could bring abeut am imerease in
‘salinity. The alternste use of & mumber of beres spaced over the area weuld
prevent depletion at one point, elcburage laterallnovelent of freshwater
ovér‘avmoré extensive area, apd'rthrict the possibllity of localized

contamination by upward noii-q\salt water at any ome point,

!!!!!éﬁi___.i o o |
| The area north of larion Bay is underlail by basenont rocks
consisting ol granitic gneiss and metlsedlmelts. overlain by the weathered
products ef thesg basement rocks.A;They are eovered by aeoliamites and
. geolianitié limestones, these réck? being blanketéd by a thin horizem of
“travertine linéstone and fine sands. ‘

Zhe aealialitic ledinents are qood aquifers containing fresh
" watery with salile waters ocoyrring. below in the coastal ares, Om Sectieans
4C, 6B, 58 and 61 the salime ﬂater is separated frem the freshwater bedy by
& clay bed,
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A defined sﬁrftoe_ﬁr;iniﬁe,syﬁen is non existent and the ammual
intake inte the agquifer is emtirely dependent on dowmward percolation ef
rainuaie:. the surplus qf the ﬁnnual recharge probably‘beilq discharged
fato the sea at low tidi'alonﬁ‘cpheealnd springs siuce the water level in
the ares is at meas sea level and the aquifer eutcrops im the coastal
cliffs, |

| The fresh water bedy is comsidersd te be exteasive and at
present small stock supplies are being used ealys Large yields of fresh
water in the cdastal ares sre met ebtainable because of the sccurrence of
stlile waters at deeper leieliy coltl-inat;ng the fresh waters abeve
whewever a pressure release is breught abeut by withdrewisg small te
. mederate supplies of the freshwater, To the north the damger of
contanination is less iofieeable but still existent, seo that.'ithdrn-nl of
& large supply frem one single bore cammet be reconnendéd. It is cemsidered
that using the bores 1, 2, 3, 4 qnd S alternatively and keeping bore‘; as
- & staadby uoild mininise the prcsinré release in one particular area
~and produce a li-lted decrease in pressure over a large arew, less likely
to cause upward -o;e-ant of the saline uﬁtors below,
| Prospects arblgood for o‘taiuing a yield of 3,000 galloas per hour
'fton three different boietp each deli;ering i.OOOrgcl;bus per hour over a
long period of t{u&. :hg.ﬁgllityAbf-the}uatet.shbuld be less than 150 grains
. per onllpa; a-&.shituble.§or the washiag of gypsum,

Dorss
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Seme calculat; ons on the annua} intake in the
" basin merth ef Mariom Bay’

Iltake recharqilq the aqnifbr is expected to oceur im am area
of approxilately 18 square nilel.
| Ihe amnual railtill is 17 inches and mesthly falls of two inches
and. ﬁote.are considered effective-for~intuke. Precise flgures from the area
are unkmnowa but as annual rainfall is similar to the fall at Wareoka the
averaqe“fiqure: fron thut locality are used, The average rainfill above
‘twe ilches.is as followst
| May )  Jhne'A .i Jﬁly Aujust - : Total in 4 months
2,19 . 2,68 289 248 9,83
In other parts of the PblilihliAthg quantity pg:colating-dounwlrds vas takea
at O,B’iuch of 17.2.inch§s per annum, This fiqure however is comsidered much
too high im view of the results'obtainéd by C.S.,§-I.i.0., and 0,1 inech of
rainfall reaching the tiif§r is censidered -ore'appropfinte. Simce 1 inch
of rainfall per sqﬁire mile is equal to 14 mjll, gallemns, the annual-intake
should be 0,1 x 18 x 14 = ‘15 mill, gallens approximately,

. Seme calculations il the quantity of wiggt stqggg
B gn the aguifgr
The full extent of the aquifer and area in which water is stored
is not accurately klowl but it is censidered that its exteat is equally large
as the intake l!elo ‘ J _

A The porosity of the aqpiter is a ' maximun of 30% but for the
6alcu1ations a:_herealder an effective pqroqltont 15% should qive more
veliable results, : | -

The thickleéitof ihe‘aqpifér’varies beineen pil to 39% feet, the
: average being 25 feet. B | A
~ The qaanti;y stored in the aquifer should be 18 x 25 x'*aﬁ'x 12 x
14 lilI.' é“ir;ﬂllg gall, This quantity of water however is not obtainable
since bnly one half qan be considered free noving water and further the

loucring of ome foot inm witer»level.iilllforce the saline water upward se that

the possible usable yield of‘thé fresh water aquifer s 16 x I x 15/100 x 12 x

' 228
14 x % = M8 aill, gan, appnximtely.



S.A. DEPARTMENT OF MINES | " Hundred..  NARBENBEN

sous pemins - oo msTns wws  SUMMARY_OF BORE.RE‘CQRI‘)S | o et Sy FERGOSSON

County

DEPTH in feet below surface SUPPLY SALINITY '
e ' ' ' Strata passed through
) 7 i . 74 38 :
l Water Static Gallons ~ Grains per Analysis s eZb i?vil RS racs p Toug. Remarks
Total cut level per hour gallon No. ‘

BORE | SECTION

¢

30 | 9 ? 24 \unysg | | | " | brilled by private
. ' : ‘ S C ‘ _contractor,

780 /loell? . L ‘ | ; _- »' “ o : | - - -
| 0e2/s§ | I S I

170 | av2/s§ | - S o . T .." .
loooa | a0 |wvesss | | o T T |denteyts wenr

wse | | ~© " |Black Tank Well
s |amyse [ | T endalome well
T B Y e O E R I o
| | |22 eesa | 182 |100m8 | | Travertine and seoltasite

ERowm-ges

Brees
g
'y

4'8" |small 76 1001/88 | Travertine iinéstopé e L X | - | Vest of river . .

29

n & H : 8 |sman1 | 92 | soors8 | Travertine limestone R - | " |morthof river
6 500 50 i80/56 Travertine limestone _ o | Tea ﬁee- ¥Well
6

82 |1166/58 .| | Travertine limestone o | Tea Tree Well
small 480 - 1603/58 | Travertinelimestone and aeolianite L o ?tone Well

oo g w
g

- gmall -30 298/58 | | Travertine limestone

1‘(' O N U R | 100 | 122 - 219/58 . Travertine and aeolianitic limestone - _
30 |16 ]1000 | 74741252/53 | | Trevertine and acolianitic limestone | Bore 1n ares &,

| . 15 1000 _' | 124 1251/58 1 Travertine and _ﬁeolia@itié limestone o 3 - Bore in area‘A..

- |- 0 - - | 81.79_ 1251/53 1 - Tiiiéitiie a'nd.'ji'eoli“niuc- 1imestone | o A House well | .

2. [ |10 |0 | 19 | 205/88 | | Travertine limestone and acolianite - rever wenn

56l S | l'u,oo "~ 108 632/58 | o E | ‘ | near road _

9 50 100 + . 48480] 1261/53 - Travertine aecolianite and gramite : ‘ th_et in basement roék's

gsageses 883 py
g

48%g" 41" 284 | 172/66 |- Travertine and recent sediments House well




S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Ground Water Survey

Hundred....

........

M OB W v W e 0O 6 Wy ow P »

ooy

w OB OB PO R W e & e W W @ & m om

SECTION

DEPTH in feet below surface

SUPPLY

SALINITY

Total

[
i

Water
cut

Static
level

Gallons
per hour

Grains per
gallon

Analysis
No.

HEIGHT
above
sea level

Strata passed through

15
15
18

19%4"

19%4"
19%4°

E 8 88 8 8

T & ¥ ¥

R B B B & R B Y Y

B

!
!

7
12
14

g
13%
17

9
bad

8

2065

S 8 B & o

B oo of ol o8 g895349*

‘%n%‘“m%@“‘3‘%\&‘@‘”@\@\@@&w@/@,&&5’%’"”@Vm%@“"g‘“@‘@%@"

small

- 11146/86

1147/58

| 1148/58
1149/88
1150788 |

1351/53
1162/58

1153/58

1177/88

1178/58

1210/58

1213/56
1214/58
1215/58

1216/58
1217/58

| 1218/88

1211758 :
1212/58

11
11

TIravertine and seslianite

L . n

" ' "
Travertine and seslianite

W ]

] ”n

% ”n
Travertine and seslienite

] R "
Travertine and &a&ii&i%e

[ o

. So.

L ‘ -

Remarks

%bsezm‘&im boTee
-
" k.
|cbservation bere,
n K
K LI
L] "

B B

Ohservation bere.

W "

After % hour pumping

- Pbservation bove,

L -
‘séﬁhiiéﬁ mﬁ?
ifter 3 kms M%
Obs exmti&& beres

Phservation bore,

t::.ex— 8 bours pumping

bservation bores

w0 oW

Pbsemgms\ bore,
" »
. om

G074




. Table Nox XXX .
BORE DETAILS - REMAINDER OF RECENT BORES

" S.A. DEPARTMENT OF

A B e T e

MiNEs

" Ground Water Survey

SUMMARY OF BORE RECORDS

C’ouﬁty

BORE

SECTION

DEPTH in feet below surface

SUPPLY

SALINITY

Static
l_evel

I- Water

Total cut

Gallons
per hour

. Graing per
‘gallon

Analysis
No. -

HEIGHT
above
sea level

Strata passed through

1 \/
Remarksf\-‘
i
A

!

PR " I T - © W W w © ©

[}

LI T ST S I

PO
© ©

ge8882Eee

3
L1

R R EEEEEE]

-

2 | 14
.52 | B2
29 |4 | 12
82 | 1 | 12
™ | M|
-3 |9 .6
54 | .81

fsetegsyneseerBEge
#
g

‘lzii
1%

5 | 9

.4 | 4 | e
60 |34 | 1

15 | 31
-n |9
187 | 12

5 a2

| n

o | 11TH:

g8 R ES
N R R EE

=

&
&

| ;';,_.15‘; a

1440 +

1440 +

11440
* 1440

1000 +
1000 +

1000 ¢ |

1000
1000

100 +

2000 + |

1000
1600

104

189

.. 80
;- 253
. 168

416
- 20048

. .108,8

" g8 40
- T8y1
48..2
, 5049

] 11407

.73
81,9
. 116

1100°

2747

87,5

':‘,‘ 73.1 .

1254/58

1350/58

|:1354/58
| 1953758
1308/58 |
2 | 1347758 |

| 2471/58

1474/58
1473/58

| 1476/88
1478/58
aa19/58
1543/ 58
| 1348/58
| 17556

| 1481/68
|, 1483/68

C 724
| 14e4/68

- 1491/58

 1486/58
11487/58

“1489/50

1255/58.
|1256/88 |
1.1257/58
| 1400/80
| 1349/58

15

15 ..

15

10
10

: -L36'

' _Tr'évértine' aeoii;anite. and :qrﬁnitic. material at bom N

- | Travertine and aeolfaniteyclay at bottom

] " " n . .n ]
. .3
. 0n ] L "

”» " ] " ™ "
- .o, L S . .

S% " olay st bottom
"n' " Y " : n __"n”“"i“'u' _.—-‘:-‘
e '® . olay at bottom -
'l", L n ‘ n
T T
) ) " "
e e m .
Travertine 1imestone e o
“Travertine Iim'etvt.o‘ne‘. ‘;el‘ay'*atrbotto'm N

fravertine and asolianitic limestone

Travertine and aeolianitic limestone -

Travertine limestone and aeolisnite -

Travertine and aeolianitiq,-linestone. éhy ét' ho‘ttom‘
Limestotie; at 30 ft, marly at 50 ft, duphibolite
Limestones at_"ég" ft, marl, at 50 ft, @Msed granité

Travertine, aeoliai_li-tie limestoney at 43 ft, marl, at
. 55 fto decomposed granite.

| Travertine, marl, decomposed granite at 50 fte

Observatien bote

 |Atter 3 hours pumping

' Observation bore

SETICHE N -
L IR |
SR o o

Cbssrvation bore

N After 3 hours pumping

After 3 hours pumping

. ‘Altter%._shro.-mﬁﬂ |
. After 1 hr, pwi‘g

B Afte'r 1 hr, mng

| At north end of sectio

In eentre;‘ of section

| Hew bore 1 abandoned

New bore Mo, 2
Kew bore Wo, 3

HGW bore jﬂO@ 4
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61

TBLE IV

HMAXTEOM DRAWDOWN OBTAINED

13
12

13 .

12

1440
1000
1000
1000
1000

1440 ¢
1000 +

1440
1200 +
2880

300 max.

125

Variable

Variable

" Varieble

25

100

100
100

114

Brawdowyn

170
- 11"
"
287w
6‘“

) 3t3n
9%4°
11"

6"

. 1.%"
7n
203



\ |
UATER LOVILS OF SOTIR BORES IN ED, CARRENBEN
COIPARED UITH SEA LEVILS
! A
.
Bere Scetien Ground Level  _ Uater level Uater level
_ cbove low tide \ ahbowe low tidd "belew high tide
\ ) 1evel N - level level
N A E . %19 . 2469 1,01
R 68 ' 8016 1486 - 1484
N | N
\ P 8 1388 . 2,13 1,57
Secto 61, B, 61 . 4511 . 2:91 0,79
secﬁq 619 XX . 61 34022 ©g22 (al@@o) 2948 (appo)

N

BN



! TABLE VI

\ - INCREASE IN SALINITY WITH DEPTH
m ~ Shallow water o Deeper water
WSt, AT WSt  ATS HSt, ATS
a 7 74 g/ge 12 ft, 670 14 1250 )
B 8 445 13 ft, 620 17 620 ; Group
2 o oL 5 1%0) I
M 12 3489 = 810 )
c o T Sz 910 - )
\D 8 120 26% ‘770 )
N\ E 9 56 - 40 57‘01 41 650 ;
F 10 112 31 570 )
. '\ : . ) Group
1 10% 190 24 505 )
| . ) II
3 8 133 23 840 )
K 8 253 a2 1440 )
L 9 47.4 40 900 ;
B 9 119 41 541 3
G % 26 |
g o' 3 48 485" )
o 14 8o o 52 253 ; Group
P 14 18 , 48 415 ; i
Q 9° s - 8l 390 )
s 13 m™ - K )
181 T108 ' o )
2 15 68 ;
' ) Group
3 11 78 )
) v
4 15 114 )
5 33 819 | ;
Seco 4C 26 T244 )
Secs 61  46-—98e5 " ;
-Seco ‘61 34 152 )
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TABLE VIII

SHOWING UPPER LIMIT OF m_E_SH. AND SALIKE WATER BODIES ' AND

. -I_\

Bore Fresh water

THICKNESS OF THE FRESH WATER HORIZON

Saline Water Thickness Original Bore back

Remarks

Ro, struck be~ ' struck below of fresh depth of filled to
low surface - surface water bed bore ‘
in fto in ft, in ft, in ft,  in ft,
A 7 12 . b 15 10 Observation bore
/
B 8 134. ). 154 13 19 o »
AN 9 o1 18 28 18 . "
D 8 T 26% 164 27 18%  0bservatlon bore
‘ . . . . pump tested,
| = - nil 15 surface Observation bore
N\ 9 22 11 23 surface . ‘.
V1 104 28 1% 29 19 " \
) J 8 23 15 24 15 o -
E 9 " 40 31 42 24 Observation bore
pump tested,
N F 10 3 21 33 20 . "
G- 9% 49 3% 49 29 o "
H 0% 48 30% 4? 29 Observation bore
K 8 42 34 42 - 24 " "
L 9 34 25 42 25 " "
0. 14 52 32 80 " "
P 14 52 3 - 58 33 _ Final bere pump.
. . tested
# - .
Q 9. 51 42 54 ) 31 Obsexrvation bore
R 9 41 ".32 4 25 o .
S 13 - 47 ) 34 Final bore pump
tested
) | 31 30 - 61 45 Final bore pump
k tested '
2 15 37 52 33 IR
3 11 .42 53 | 2444 ' a ® " |
4 15 . 26 41 not filled back ;" "
5 13 2T 62 surface Abandoned after
— .y ' ~ pump tess
’ _ R A | t Dl i ' :
SecedC 26 1T . 4 . 36 Bore for private
; SoEae + ... v-landholders .
T - - T 62 surface Observation bore.



PUIP TF.":T WARATAH GYPSUM COY, BORB
Boré . WL, ATS - ATS ATS Draw- . o
No, Time Top Top Suction Bottom dowm Output . -Remarks
: : ' Casing Water Level bore - 8t : .

R . N - 4th June A
L 11,00 e S N statt pump
D 1110 ' 470 . ) . 70 o pnmping ltopped
D 14,06 6% 220 - 8§50 . " restart pump
D 15.60 B _ o ] S - pump stopped
J 8% T 10 18 " before pumping
D 9,10 - 6% 170 180 ' started and stopped
I 916 n%2" 170 20 - n m m
L' 930 "10%° 80 - (S02) : ~n n .
F

10,19 1T 120 . 120

G 16,23 6%04" 200 . 180
R 160 874 180 115
5th_June
08,55 ~ 644" 180 200 410

-69,23 S B 200 s?étt puniping
mes e o we e we
10,00 ) - o 500 253 g/h, increase
1006 73" 10 50 104" S0

10,3 7'8" 20 - 880 104" 500 |
1045 s0 720 170 g/b, fncrease
1,05 TS . 220 650 720

1,35 T8 180 620 80 1" 720

11,50 74" 320 630 1070 - 11" 1,000 280 g/h, fncrease
12,25 7va5" 340 - .-";‘700 1070 11" 51,000 B

12,85 74" 320 - 700 1070 11° 1,000 stop test.

15.10  6'7%" 320 760 w070 . 3 " ;S mnts, after test,

© U v v U v v U v v © ©

0900 11%2° 10 @ 270 -
09,10  7%" 160 ' 160
1250 1%2" 170 .. 230

& M oy M

13,00 -7_’4!5"‘ : .160 . '  160 | Xncrease of WL, 14" -



Bore Wel, - ATS ATS ATS Draw= ‘
No, Time Top Top Suction Bottom down Output : Remarks
Casing Water Level  Bore _ ,

. . - 5th June _ »
B 14,38  8%" 35 | 85 230 Pumping started
E 1510 81" 35 240 5" 230 |
E 15.30A | o - " 400 170 g/h, increase
E 1548 - 8" 40 .10 . 240 5" 400
vy E 16,60. ‘ S L :;700‘ 360'0/h. inerease
E. 16,0 9%" 40 240 440 64" 700 |
B 16,30 8% 6 30 . 360 20 '._'700»'- A |
E 17,00 870" . 55 270 . 440 4" 1'.o,oo' aoo g/he increase
B 1.9 9t . 75 . 330 480 . 6 11,000
E. 18,00  B*10" -1100 330 - 480 ; 4“:f.!,000 Sfop pump
H 17,50 89" - 60 .
H 17.50 8%" . 80 N
| _‘ . 6th June
6 0935 é'?%“" 29 . 3 . - start pump
6 11,30 . 98" 30 » g e no output for June
6 12,00 I - . . 450 pump trouble
6 12,50 104 35 35 . 3% B 450
6 12,55 9'M1%" 30 35 .3 4" 450
G 13,00 S | ' 720 270 g/h, inorease
6 13,30 10" 20 30 % & 120 °
6 13,50 10° 20 30 0 & 120
6 1415 10" 20 30 @ 4. 720
6 15,00  10§" 2 .. 4%" 1,000 280 g/h. $ncrease
6 1530 104" 20 30 30 6" 1,000
6 1640 10M¥" .25 30 30 64" 1,000
6 1600 10" 25 30 30 - 6" 1,000 Stop pump
E 0855 ~8%" 105 105 110 16 hre, after test
D 09.05  6%" 135 200 200 . e e
H 0925  8%0° 170 100 |
B 1530 . 8%" . 65 : 80 a2 2" incteage in W,

level,



Bore

WoLs

1

{

o

, ATS ATS ATS Drawe
No. Time Top Top Suction Bottom down Output Remarks
Cesing water Level Bore ' , '
10th June
F 18,36 1'44™ 75 ' |
F 14,00 11'%" 75 95 110 480 start pump
F 14,25 137" 65 110 . 140  2'26" 480
F 15,156 12%11%™ 115 120 150 1%7T" 480
F_ 15,48 13'S§™ 110 150 - 160 2'11™ 700
F 16,15 13'S¥™ 110 155 155 2'1™ 700 fncrease to 1,000
F 16,45 14° 110 120 150 264" 1,000
F 17,15 14%" 115 140 . 150 2'T" 1,000 stop pump 17.15
F 17,20 11°%64" | 2" 2" below starting
: level
J 13,46 T 160 170 Top casing
K 18,50 6%" = 22 . 30
WGIII 13,55 13%" 175 180 -
D 15,35 6%" 150 150
G 16,04 974" 35 35
_WIII 16,50  13%4" 180 180
J 17.00 76" 180 . 180 -



N\

PUMP TEST RESULTS

i;th Juné.

Bore W.Le © ATS ATS  ATS  Drawe
No, Time Top Top Suction Bottom down. Output Remarks
' Casing Water - Level . bore S
Poonss 2t 1w I start g
}‘"— . 1o.oo i S o SR I
P 10,200 12'6"0 ig0 . 165 1200 3" 400’
: P i6;45 ‘ “irrigation to 10,45
P 1,00 120" 120 165 . 200 o4 w0 ) ;
P 11,30 1270 140 165 - 200 54" 400 , |
P 11,30 | | L 700 300 g/h, {ncfggsé
P 11,50 127108 110 165 200 "66"_ o100 |
P 1225 121" 120 160 180 6" 700
P 12,30 | il ‘  l.bbb 300 g/h, increase i
P 1245 13U 120 195 220 64" - 1,000 ?
P 13,00 18%" 120 170 230 8" 1,000 possible
P 13,50 13%2" 1% 190 240 . %" _1v600 fatlure - ‘
P 1445 13%2" 120 180 220 9" 1,000 of temp geuge, |
P 1510 13%2" 110 160 . 220 % 1,000 -
'S 10,10 13%1" 65 120 - 120 -
5 15,00 13'554' - 1200 120 -
5 ) S o Failure .in temp gauge,
_c> 0%10 87" 80 80 . szart,,ﬁmpé.-" .
Cc 09,20 9°* 100 J2§2pi5. o 'i“'jS“_ 500 - No san&'soreen in bore
€ . 1L.10  9'145" 100 120 e 400 o
€ 11, ©9%2" 100 120 . . . 7" 700 300 g/h, increase
o Mds 9'm" 1000 170 @ 700 S
¢ 12,15 2'3%" 100 170 A_,au"" 700
¢ 12,30 . 9%" 100 160 9 700 |
€ 12,30 | © 1,000 300 g/h, increase
C 1236 9%" 106 170 . 11" 1,000 S
G 13,00 9% .16 1807 10" © 1,000«
€ 13,15 ovm" 125 160 e 1,000
C 13.30 9%" 125 180 ' . 1" 1,000
c 13;30 . : ;; 19440 440 g/h. increase
C 13.40 9% 125 160 1%2% 1,440



Bore - Wel, ATS ATS  ATS Draw
Noes Time  Top Top Suction Bottom down Output Remarks
Casing Water @ Level Bore A

| |  15th July 1958 |
14,46 14%2° 115 116 9% - - Start pumping

2

2 1510 14%" 110 10 110 2" 400

2 16,45 ? 110 10 - 10 | 400  Inecrease to 800 g/h,

2 15,46 N L L Pump stopped for
g,

2 1615 14%" 110 110 90 2" 800 Bestart pump

2 16,30 14'%" 110 110 - 95 3" 800
2 16,45 14%5%" 1100 110 . 95  3%" 800
%2 17,00 14%4™ 110 110 95 44" 1,000 200 g/h, increase
2 17,05 . 14'7" 110 © 10 95 5" 1,000
2 17,30 M4'7T%" 110 110 9% 54" 1,000
2 17,45 14%" 110 110 95 . 6" 1,000 Stop pumping,
' . ‘ Drawdown on
1000 g/h not as
‘yet established,

16th July, 1958

3 13,45 10°%" 7 © 75 . 76 = = Start pump at
/ - I | S 400 g/b,
3 1400 10%®" 75 8 - 16 5° 400 |
3 14,15 1001%" 75 65 120 115" 400 |
$ 1445 10%" 80 80 120 54" 400. 300 g/h, increase
3 1615 1° % . 9 130 @ 700
3 153 11° % 9% 1% e 700 .
3 15,45 -11f : éo 90 ,.13@ Lo :760 300 g/h, increase
3 1600 11" 90 . 90 130  11® 1,000
3 1615 1" 9 90 130 114" 1,000
3 1635 1% 9 90 . 130 1%" 1,000 200 g/h, increase
3 1650 11%° 9 90 130 1% 1,200 Stop pump, Dramdown

probably not
established,

e e e e e e



ATS

Bore Wel. ATS . 14\.1'5 Draw-
No, Time Top Top Suction Bottom down Output Remarks
Casing Water Level Bore
24th July, 1958
S- 9.45A 121" 65 | 116 Start pump at
- 500 g/h,
10,00  13'6%" 110 110 125 %" . 500 No sand screen in
: ' _ bore,
10,15 13*7" 110 110 110 8" 500 250 g/h, increase
10,50 130" 110 10 110 1" 7650
10,45 14%" 110 110 | 'no 1'35" 750 250 g/h, increase
11,00 14%" 110 110 110 1%9" 1,000
1,15 147" 110 110 110 18" 1,000
11,30 147" 110 110 110  1%8" 1,000 440 g/h, increase
11,40  16'3" 110 110 ‘110 3%4" 1,440
11,45 16'3" 110 110 110 34" 1,440 ~ Stop pump
11,50  13%2" | 3" after 5 minutes,
25th July, 1958
1 13,20 32%" 110 Start pump at 1500
1 13,25 325" 115 - 1 1,500
1 13,40 32%" 115 1" 1,500 |
1 14,05 32%" 110 5" 1,500 1,500 g/h, increase
1 1416 33'3" 110 11" 3,000
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