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ABSTRACT

A

A monitoring programme has been established,
in a paddock immediately north of the factory, to
ascertain the effect of sprinkler disposal of
partly treated factory effluent on soil, herbage
and groundwater.composition, The aim of the inves-
tigation is to determine management techniques for

~ the safe disposal of whey.

Representative sites have been selected for
regular soil and herbage sampling and sampling of
groundwater will be achieved through a network of
47 observation wells, These samples will be mainly
analyzed for nitrogen, chloride and total salt
content,

Results of groundwater sampling so far have
shown background nitrate values of up to 42 mg/1
 before any effluent has been applied to the area.
It is recommended that sampling continue at
regular intervals for a minimum period of two years

“to determine long term effects of this method of
effluent d1sposa1

INTRODUCTION
The disposal of industrial wastes is a general problem in the
South East of South Australia (Fig. 1). Good quality groundwater occurs at
. shallow depths in an often cavernous limestone aquifer, and is very suscep-

tible to cdntamination. To protect this important water resources, legis-

,1at1on has been passed prohibiting the d1sposa1 of untreated wastes directly

underground as from 31st December 1977

T



soil, herbageAand groundwater.
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The management of Kraft Foods Ltd. has taken a positive step
at their Mil-Lel cheese factory in changing their disposal practice from

direct discharge underground to land appiication. -They are spray irrigating

" about 20 to 40 hectares of perennial oasture with a travelling irrigator,

the fodder being cut and removed from the paddock, with some areas grazed
by cattle (Fig. 2).’ ‘ .
0w1ng to complicating factors at Mil-Lel of high winter rainfall,

permeab]e soils and good quality groundwaters at shallow depths, an investi- -

~ gation was initiated w1th the co-operation of Kraft, to monitor the resu]ts

~ of this d1sposa1 method The participants in this project are the Department

of Agriculture and Fisheries, Department of Mines and the Engineering and
Water Supply Department: " As a result of this investigafion, modifications
of this disposal method may be suggested for this and other siteé in the South
East where irrigation with effluent is to be practised.

The aim of this report is to detail all work carried out before

commeocement of effluent spraying, to establish normal background data.
PROJECT- AIM

The fundamental aim of this investigation is to enable guidelines
for safe disposal of whey to be formulated; To achieve this, it is proposed
to monitor the composition of herbage; soil and groundwater before effluent

is applied and during application for two years. Recommendations can then be

. made on application rates and dilution of the effluent on the basis of these

- analyses to ensure maximum protection of the groundwater regime,

It ﬁs considered that the application of effluent will lead to an
increase in concentration of particular salts (especially nitrate, Total |
Kjeldahl Nitrogen,’chloride; Total Organic Carbon and total salt level) in the

If a water table mound does form due to the 1ncrease in infiltration
above normal prec1p1tat1on. it will be detected by accurate water 1eve1

measurements .

AR D s Sy v + SV W s I i R o N s < e S e e e e b s 4 AT AN 0L e e e



R S S g
R A R e T

e et e e e i -

PROJECT METHODS

1In general, the field work consists of regular sampling of the
soil, herbage and groundwater at specific sites within the disposal area;
Ana]ysis of tﬁe samples should reveal changes in composition during the
period under ;tudy. Similarly, regular measurements of the groundwater
Tevel will inaicate the effect of effluent;disposal on groundwater levels,

Sampling for a short period Before effluent application will assist
interpretation of the analytical results;

A network of observation bores within 1.5 km of the site will be
used to determine the regional water table configuration at three-monthly
intervals with a closer grid inside the spray area for detailed water level
measurements every 3 weeks and sampling at monthly intervals; ASeven holes
were drilled by a cable tool rig to ensure sampling by portable pump with
the remainder drilled by an auger rig with Samp]fng by bai1er;

Representative sites will be selected for regu]ér soil sahp1ing.

An annua]_éamp]ing at 0,5 m increments down to the water table will indicate .
the nitrogen profile of the soil ébove the water table.

A more intensive sampling at the same sites will be carried out

. every three months to sample the root zone at 0.5 m increments to a depth of

:2,0:m. At each site, 4 holes will be sampled with samples being bulked from

the same depth.
. Routine herbage samples will be collected from selected sites at
regular intervals for analysis.

SITE PREPARATION

The, disposal site lies 8 km northeast of Mount Gambier and consists

" of parts of sections 59 and 61, hundred of Gambier (see Locality Plan, Fig., 1).

'It consists of two'paddocks‘totalling 40 ha immediately north of

the factory with a gravel road along the western boundary (Fig. 2),
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The topography is undulating in the southern half and fiat or
nearly so in ithe northern bart.' Apart from pines along part of the western
boundary and one or two in the middle,it sdpports any pasture plants with
small areas of bracken. | |

. The southern paddock contains perennial and annual pasture species

including perennial rye-grass, 1ucekne, sub clover and sorrel, while annugl

7 species predominate in the northern paddock.

The average annual rainfall for the area is about 80 m with an

A Class pan evaporation of approximately 1 520 mm,

_"We]]iGrid'for‘Groundwater’Observations »

A field survey was carried out to locate all existing wells

within 1.5 km of the irrigation site and from these, a grid of 33 wells was

'selected for monitoring the regional water-table configuration (Figs. 7 and

- 8).

In addition to this grid 47 observation wells were drilled in or

adjacent to the proposed irrigation area (Fig. 2). Seven holes were drilled

"with a cable tool rig - four inside the area and three outside., Where

possible, the holes were continuously cored to the water table below which
sludge samples were taken at one metre intervals to the final depth of 15 m
below water table. This enabled accurate assessment of the underlying geology.
The wells were cased to the water tabie with 152 mm diameter steel casing

with the\exception of two wells which wereifu]]y cased with slotted 76 mm

PVC casing (dye to very difficult dri]]ing_conditions-in unconsolidated
sediments). The 152 mm casing a]]oWs groundwater samp]ing with a portable
SubmersibTe phmp and also the measurement of temperature and disso19ed oxygen

profiles when' des re_d-.'

1-
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The remaining 40 wells were drilled with a Department'of Agricul ture
and Fisheries Proline auger rig using 102 mm diameter flights and cased with
f S 76 mm s1otted:PVC casing, Some prob]eﬁ§5were encountered with unconsolidated
| ' éediments.co11apsing back into the hole whilst the auger f]ights were being
removed and before the PVC casing could be inserted in the hole, These

holes were located on a grid inside the area (Fig; 2); N

Hydrogeology

. The geology and hydrogeology of the site is summarized in Table:1.
' ‘ | ‘Detaﬂed geological logs of the cable tool h91e§ are presented 1n Appendix
1 and geological cross-sections shown in Fig.'3.
. The area under invéstigation can be subdivided into two regions.
The southern half exhibifs an undulating topography resulting from a blanket
o . of unconsolidated sands of variable thickness over tﬁe stranded dune complex
| | ‘of the Bridgewater Formation; This unit overlies the Gambier Limestone with
; - an almost horizontal unconformity. N
% - -~ The northern portion however, is almost flat—]yiﬁg with the
} Bridgewater Formation absent. 'Here; the sandy clays and silty sands of the
i Malanganee Formation (which were probably deposited in inter-dunal lagoons
. - during the P‘l’eistoce'ne shoreline r‘étreat) di'rect'ly overlie the Gambier

Limestone,
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Age

Pleistocene-

Pleistocene

0ligo-
Miocene
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TABLE 1

- “HYDROGEOLOGY
Unit and Lithology ~ ~ |

'Malangénee:Formafion-unconso1id- ~ 112 m

ated wind-bTown quartZz'sand :
derived from winnowing of aeolian-

- jte dunes (Crocker, 1946). Also

includes sandy clays and silty
sands .deposited in back-shore
lagoonal environments.

“Bridgeﬁatér'Fdrmétfon- orange- 0-10 m

brown quartzose calcarenite
(aeolianite), fossiliferous.
Unconformably overlies Gambier
Limestone.

Gambier Limestone-typically an 0 m
offwhite to grey bryozoal calcar-

enite containing black flint and :
traces of green glauconite., Very \
small calcite rhombs often present. :

'lThiékness

o

" "Hydvogeology

Poor aquifer of limited areal extent
where water table 'is close to ground”™
surface, Often contains perched water
tables, Stock supplies only of very
low salinity water (less than 300 mg/1).

Variable aquifer of limited areal extent.
Generally not widely developed.
Hydraulically continuous with Gambier
Limestone aquifer.

An extremely important water resource
for domestic, industrial and irrigation
purposes, Contains good quality ground-
water (less than 500 mg/1) at shallow
depth, Easily contaminated due to its
cavernous nature,
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'Soil Survey

A soil survey of the disposal area was conducted in August, 1975,
The aim was to describe and map the soil to permit better understanding of
the results and assist extrapolation of the results to other situations.

The site was surveyed by description of soil profiles on a 61 m
square grid with auger holes (33 mm in diameter and 1 200 mm deep,) drilled
by a Proline auger to allow inspection of the profile. At all sites depth, -
texture, type and amount of stone were recorded, and at about 25% of the .
sites, soil colour (Munsell) fabric, reaction to 1 N Hydrochloric acid and

' . pH wer;e recorded; |

As a result of this‘field work the area has been divided into four

quite disfinct units described as follows with detailed profiles presented

in Appendix:1,1.

SOIL UNIT 1. Sand over shallow stone soils, area ‘8.0 ha,
This un{t slopes gently aﬁay from the factory to the north, with
.very gentle undulations. The soils all havé a sandy loam surface texture
(Malanganee Formation), with the sand predominating down the profile generally
to about-0.6 m. |
‘ ‘ Below the sand there is usually a layer of red to orange medium
clay, usua]iy less than 0.6 m thick, although the clay was not éncountered_on
a slight rise; ‘
| General]y.coarse textured cé&careous stone (Bridgewéter Formation)
occurs within-1.2 m of the soil surface with nodular ironstone gravel
| occésiona11y found in-the sand immediately above the clay or stone.
The clay in this unit was well drained; No*gleying was observed,

Generally it is weakly pedal with clay skins apparent at most sites.

. *gleying - a bluish-grey compact soil horizon developed under the
' influence of excessive moisture. *
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Sof]s of this unit should be well drained allowing rapid infil-

‘ tratioh of rainfall and eff]uent. The clay should not be a significant

barrier to infiltration because it accurs as a thin layer and has some

structure,

SOIL UNIT 2; Deep sand-dune ﬁoils, area 10.5 ha. .

Thi's unit is essentially the dune area with the sand being deep,
(up to 10 m) and extending to the base of the dune: Topography is gently
to steeply undulating.

The sand is part of the Malanganee Formation, and deep drilling
during construction of the observatidn bores indicated that it overlies

Bridgewater Formation: Infiltration of rainfall and effluent in this unit

‘would be extremely rapid.

SOIL UNIT-3; ‘Red clayey soils with shallow stone, area 2.0 ha.

A gently to steep]y sloping unit with a considerable amount of
clay in the surface soil layer. Surface textures range from fine sandy loam
to sandy c]éy Toam overlying fine sandy loam to clay loam;

Coarse calcareous stone (Bridgewater Formation) always occurs within
0.7 m of the soil surface. | |

In most cases the profiles in this unit contained very little sand

“and therefore represent an area where aeolian sand of the Malanganee Forma-

tion was either not deposited or has been removed, The resulting soil has
developed from and in the Bridgewater'Fonnation;
Many of the soil profiles were of uniform texture (Northcote, 1971)

and can be classified as Terra Rossa soi]s»atcording to the Great Soil Group

.c1assificat10n.

The soils of this unit have a medium infiltration capacity and are

. well drained, HoWeVer; run=-0ff is likely duking heavy rain or when effluent

is applied at heavy rates (at say greater than;8;0 mm per hour).
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SOIL UNIT 4, Sandy soils of the flat, aréa 20.8 ha,

The soils of this unit consist of sand extending to 1 m over
most of the area. Surface textuire is generally a sandy loam becoming more
séndy with depth; |

In two small Tow lying areas the surface soil was darker coloured
with paler Tower layers than on the main better drained area. .

Within this unit the topography is}nearly flat with undulations of
only'l;Z‘m. The north east corner is inundated during the winter,'and a water
table occurs over most of the uni; at‘l-Z-ﬁl Deeper drilling during construc-

tion of the grdundwater observation wells revealed a bluish grey impermeable

clay at 3-4'm.

The inhérent infi]tration capacity of the soil is very high.
However, infiltration may be prevented by a high water table likely to

develop during winter and if effluent dpp]ications exceed evapo-transpiration,

INITIAL RESULTS IF MONITORING

" ‘Groundwater -

The depth to the water table beneath the irrigation site varies

between one and twelve metres, and is shown in Fig. 5. These contours are

of course, main1y a reflection of the topography. The regional water table

configuration (Figs; 7 & 8) shows that groundwater flow (which is perpendicular '
to the water table chtours) is towards the southwest. The gradient of the
water table is: also steepening in this direction and represents the northern
margin of the "Steep Gradient Zone" (Waterhouse, 1975).

‘ Water table contour plans of the site (Figs; 9 & 10) also show the
southwesterly frend but with a topographic effect from the dune forming.the
highest point on the area of interest; 'As'éan be seen in the geological
cross—section:(Fig; 4); the water table is continuous across geological
boundaries., Water level measurements taken at three-week1y intervals indicate
that thg highest point of the water table occurred 1nlJanuary with the lowest

level in Tate Ju1y; Thé,range is'O;G to'0;8 metres,

e ek mrmmar sl e el et s L e .- o SO - e cvirtmart = aemee W
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The approximate annual recharge has been calculated to be about
200 mm on the basis of tritium work carried out by the CSIRO.
The chemical composition of the groundwater is of the calcium

bicarbonate-sodiumAch]oride type which can be explained mainly in terms of

- dissolution- of dolomitic Timestone and cyclic salt (Waterhouse, 1975).

Analyses of pumped samples from the cable tool drilled wells shqw

‘that these salts predominate (Appendix-2.2). Observation wells GAM 112, 124,

147 and 149 were sampled after 30 mins;pumping with a poktab]e submersible
pump and GAM 131 and 160 similarly with a Finsbury centrifugal pump. Sampling
was carried out on most bores at approximate monthly 1ntervals with the
analyses included in Append1x 2 2 covering the period on]y up until straying
of effluent commenced in early June, 1976.

It is interesting to note the reasonably high nitrate values (up
to 42 mg/1) present before any effTuent had been applied to the area. The
nitrate ion is derived from the breakdown of organic wastes and 1ts presence
in this area is thought to be mainly the result of agricultural pract1ces,
e;g. stock wastes and fertilizers. N

As expected, the initial pollution indicator levels and bacterid'
counts are fairly low. The presence of bacteria in wells where the water table
is very shallow (GAM 131; 149, 160) is possibly due td soil bacteria and con-
tamination from grazing catt]e:‘

TheAremaining observationdwe1ls Were well bailed before sampling

(sufficient to empty well column) on an approximate monthly basis, and analysed

for ch10r1de n1trate and conductivity with results tabulated in Appendix.2,3.

- Values from eqch well appear reasonably consistent, even though they differ

from samp]es obtained by pumping from' the same well, Differing quantities of
groundwater removed from the well before samp11ng could account for these

d1screpanc1es




i e et ¥ mmran e ey o = = {2 7 PTG A Smnre b oy Ss— g e " e e g A i . - . e = e ————

-11-

Fig. 6 shows salinity and nitrate contours of bailed samples for
April, 1976. The sé]inity values of less than 300 mg/1 are associated with
bores completed in the interbedded sands ‘and clays of the'Malanganee Formation

present in the northern portion of the area. Here, the water table is also

shallow (1-3 m).

Salinity levels of over 400 mg/1 are restricted to the ‘area c1osg
to the factory and down gradient from it and could possibly be the result of
the previous practice of sub-surface waste disposal; Two observation wells,
GAM 113 and GAM 168 show obvious signs of contamination with very high salinity
values and é surprisingly Tow nitrate content; This trend compares well witﬁ
the effluent analysis in Appendix‘2;4; | |

Ih fact, poi]uted groundwater was intersected during the drilling

of GAM 113; The water was milky, noticeably warm and possessed a strong

~ pungent whey odour; This well should be included in the monthly sampling to

géin an indication of the composition of groundwater polluted by whey ahd also

to detect any improvement in water quality with the cessation of underground

disposal.

raee— o S

"“Soil Analyses: -

Nine representative sampling sites have been selected with their .
Tocations. shown on Fig: 4. Although a large number of soil samples have been
taken for anaTysis by the Department of Agriculture and Fishefies. most |
analyses have‘not yét been completed. |

| So0il samples were taken at the following dates :-

Oct. 1975‘_ During»dri]ling of the deep observation wells bykDeﬁartment
| : of Mines cable tool rig. !

: Frozen samples to be ana]ysea for nitrate and chloride.

'{ Dried samples to be ana]ysed’for total nitrogen, organic
;'carbon, carbonate, bicarbonate, ammonia, total salts énd
i.pH.

X Results from GAM 147 are shown in Appendix 3.3.
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Oct. 1975 Deep’drii]ing at 3 sites by CSIRO,
Frozen samples for nitrate and chloride determinations.
- These analyses have been completed and results are presented
- in Appendix;3;1 (the sahp]ing sites are indicated as Cl to C3
| on Fig. 3); o | |
Dec. 1975 First routine soil sam%]ing;;Q sites, 50 cm increments to 2‘:_m°
Frozen and dried samples for same analyses as for Department
of Mines we]ls:
! April, 1976 Second routine sampling as above.
’. . June, 1976 Third routine sampling.
' _Resu]ts of nitrate and chloride analyses for the above routine

samplings shown in Appendix13;2:

Herbage Analyses

{ ~ | Herbage sampling Was started in September, 1975 by taking a single

f sampie of herbage from each of the 9 soil sampjing sites, Bulking the samples
? ‘ from sites 1, 2 end 9 and sites 3 to 8 produces samples A and B respective]y;'
! These samples are being enalysed for nitrate, nitrate, total

i nitrogen and magnesium;

: ‘ ’ © To date., only sample B has Been obtained 1',..e. basture within the

4

main effluent disposal area adjacent teo the factomy;

Sample Date.';_ Analysis (%) .
: i N P S - C1 K Ca - Mg Na
2/12/75 . 1.08 0.16 0.15 0.81 1.10 -0.41 0.19  0.28

. S » THE EFFLUENT

{ ' : . Efffuent produced by the factory consists chiefly of whey, together
! | with small quentities of detergents and sodium Hydroxide,‘and wastewater

| ‘ | _ produced from l;"spﬂ'lages and washing down; _

| { As ﬂuch whey as possible is sold to pig farmers for use as feed;
and it is the:whey surplus to this requirement which is disposed of by spray

jrrigation.
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Effluent is pumped to the treatment plant at the southwest corner

_ of the factoﬁy site, Whey is treated in a flotation cell to remove as many

solids as possible which are disposed of by dumping on the ground. The whey
liquid waste?is then diluted with well water and mixed with the rémainder of
the'eff1uent%before spray irrigation. The,dilution factor being used in

approximate]j 1 part whey to 3 parts of water: The water used'for di]utign |
is from a Gambier Limestone well which had been used as the main Kraft pro- .

duction bore before the aquifer became polluted by the previous discharge of

. effluent undérground: A well drilled to the Knight Group confined aduifer is

now used as a production well (Barnett, 1976).

Spray irrigation trials to determine the optimum water-whey ratio
commenced in May, 1976; It was desired to irrigate with the highest possible
Whey concentration to reduce the volume of effluent to be applied. The upper'
limit of whey éoncentration was that which caused pasture burn (approximately
3000 mg/1). & o | :

The tests were completed early ih June, and spray irrigation on a

daily basis commenced June 8th; Spraying was to be carried out for approxi-

" mately 14 hours per day, 7 days per week.

Thefe are 13 hydrants in the irrigation area to which the travelling
irrigator will be attached in turn (Fig; 2); Use of hydrant 1 would result in
efflueht being sprayed onto the factory car park and onto two houses adjacent
to the)factoéy. Hydrants beyond No; 10 will only be used to dispose of
surplus effldent: Comp1ete rotation of hyﬁrants is expected to take approxi-
mately 2 weeés, during which time effluent: equivalent to 50-75 mm of rainfall
will héve beén sprayed onto each section of pasture. Approximate'spraying

rate is 50 k1 per hour, .

Grazing of approximately 40 cows for 2 hours per day, in the area

4

a
. : !
between gateil and hydrant 8 (Fig. 2) commenced on June 27th and will continue
i i '

until the end of August. Pasture would then be slashed, and cut for hay between

‘September and November, depending on seasonal conditions. The remainder of the

- main 1rrigation area, up to hydrant 8 will be forage harvested during July and

cut for hay later in the year,

.
3 . : }
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The area beyond hydrant 8 is used for Oncontro]]ed grazing.
The utilisation of areas describéd above will probably apply

until the end of 1976.

"Sampling and Analysis ’ .

Effluent is to be monitored déi]y by Kraft for suspended solids,
pH and Chemical Oxygen Demand, and conductivity. | )

Kraft plans to install an automatic effluent sampling device before
the end of 1976, which will enable daily composite samples to be taken.
Refrigeration of samples will also be incorporated. At this stage it is not
thought that effluent compq;ition varies greatly throughout the day.

Analyses of "grab" samples of (i) effluent as'app11ed to the pasture,

(i) undiluted whey after flotation, and (iii) bore water used for dilution

are given in Appendix:2.4. .

CONCLUSIONS AND RECOMMENDATIONS

A monitoring programme has been instigated to determine if

spray irrigation of effluent can be a successful disposal method with re-

- commendations on application rates and effluent concentration provided on

 the basis of analysing soil, herbage and groundwater composition.

"It is thought that nitrogen, ch]oride and total salt content are
suitable parameters for analysis, but these may be modified as the project
progresses. Although background nitrate values are as high as 42 mg/1, the

nitrate: fon may not be a critical parameter in determining contamination by

" effluent. i

, Regh]ar sampling should continue at regular intervals for at least
two years. I% particular, groundwater sampling should be carried out at
. | : . .
monthly intervals until the end of 1976 to monitor any rapid changes in

groundwater chemistry. ' .
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s DEPARTMENT OF MINES SOUTH AUSTRALIA

HYDROGEOLOGY SECTION

BORE LOG
HRER DEPT. OF MINES -
Drill type CABLE TOOL, . . AM.G. Zone HUNDRED CAMBIER,
CirculationWater, mud logged byS.BARNETT . Coords. € : SECTION ©!
DriIIerA.Andeson Date logged 26 -2- 7S " N STATE No.70222TO0WOOITO
Start 10-Q-7IS : Bore Diometer IBHZ e Datum Elev.MSL Pr.Adel. Project NOGAM|4‘7
Finish 171 -9Q-15 . DEPTH 20 -0O0 rm ° (m) Ref. Pt. ElevV-00BM.T.0L. Docket No.298/75
Surfcge Elev. Bore Serial No.“g/—,G
'Dep'h to Depth to SUPPLY TOTAL DISSOLVED SOLIDS
Water cut {m) slqndif\g water (m) litres/sec. . Method of test - Milligrammes/litre Analysis W. No.
12-25 -4 ldepth 12-0m 402 Ed4WS
| 20-0m 425 analysis

REMARKS KRAFT SPRAY EFFWENT SCHEME INVESTIGATION, MIL-LEL . TEMP N° VA 54, PERQMIT
B 429. BORE CORED FROM SURFACE TO 14715 WITH SWDGE To 20-Orm

z w|™ 2 T o jw|Ee .
2 [Z]=| £ [0 2212(2] obertH (m) DESCRIPTION
v ; § a © Sfrorn to
o . S ‘
\ o] 12°0| ARENITE/ ook chocolate browr i colowrr
st abwndamt éo/on( roofs etc. Quaritz
: raINS aVGe.0-2-0 -3 Gram, rrair/
troms/udent swubangu/ar to rournded,
we/! Sortec 73 uanfﬁg- .
\ Occasrormal rodinceo 2 Qrainso -/
\ mm (Fredv s (?)) Quartz §roins frosted.
S% da-/"K)/ ~owr Si1¢
025~ o-%m as above, Sark orenge br-owr
3 . co/owr, fewer plant roofs .
4 g
“3) E O :
.5 L O-BHO—~ 25 /ght brownr svrerite roots
el | =45 I8 . gt o te. root
. S e .
T S KNI
s I
§ ql
L
P 9|8
0| NB
0 A
3 319
3 0 Bl
SN
W § )
N 3
Y
S
) . ,
£ 125 —1-50m Bs dbove, Fawr coloured
3 Srerrfe .
¥
5

Drn:%. ™M Sheet 1. of 3

Date: {$ - 5’]‘: Bore Folder No.

PF NO SI0537 MH




CASING

WATERS "CUT

WATER LEVEL

(m).

GRAPHIC

10G

 AGE

UNIT

DEPARTMENT QF AUNES — SOUMTH AUSTRALLA

DERTH m:

from

e

DISCRIPTION

L IL-BL o oFf /EZrmm stee! CaSINg cermernted fo surrface

an DEPTH

20

25

4.5

5.0

p/z,s(acz,—,z_ ‘va e Ll - . .

Malandree Forrratior

14 -00-4-75rm dik orznge arerite with ok brn

B6-180m 7 e e —yy
' with /gh{n;aoll% Z{.—/;xn,frsc?f/?//a%arm (e

1:80-2-00m clear offwhite arerite,awv. s/zg%
o5 dbove.

2:00-2-T5rm asfor /- 50-/-80

2715 23 1S m v, LroF?F ojr-amye_ $ dark

rowr mott/ing

315 =3 7T8m ork or=mr 2 rerite woth
Cdark browrm rmo mo. Sorl/ moclerate-
./)/ GOI‘_)SO/IO@(_Qd 4 <F br‘owr—_'s 'S//f

3-75—4-090-;1 as abova /0 ok browr silf

. mo{(‘/{ng &,

rmmrnor silt o

4'75-5'°Om b colowr-ed arerirte with /{‘9/’;(
orown moftling

8-00-5'15 rn as »bove with light & dark
) browr rmottlir 9 :

,
Y

ey
I

R

575~ @ - @O v mostly dik brown araenite with
. . black motthng :

6 -00-T1T-B0m 2os fof‘ 5.00—5 )5

~ Boreholel State No. 70222700W60!70

65

Din: &M Shee: 2 of B

Date: 1 9. S 16l Bore Folder No.

PF N9 S$10537a MH



WATERS CUT
WATER LEVEL
GRAFHIC
. 10G

AGE
UM

TEFE m

DECARTRMENT OF MINES — 3S0UTH AUSTRALIA

DESCRIPTION

737 of slottec /27 stee/casmg —

[
I
I
I

/434’” °/;/5;2””’_" s&c/cés,ng_:cm;genz‘zd CASING

) /O/z/se‘oowvz - 'Qecen( '

TMaldrmgoarnee Formation|

Ly 120

14-0

I

g
.3 4
wod FEA |4
Efamifiy
E 0
= 0
o] [T 8
3 Il 9|0
= \
Enie
4 L
ERIN!
18-0—%
1S
L

12-00 20.0 CAL-CAQE‘\"TE/ oramge browr, mod/erate

750 -8 - 00 db br~ow")¢ fé’wn arernfe, dv. srze
O-3—~0-& rmrm

8 00~ D30 v . clearm fawr a;—a.n/(z ave. sizel
O-2—-0-3 mrm.

.30~ 12:-00r fawnrn colowred &rarite .
. rmoffled /rgfrt & Aark browm

i

conso/iFatecy With 25 oreamrgae calci-

litife . M1/ br:yo.zoa/ Frags up to 2mm

with minor well cermented fr&9s .cp e

Jcrm, sfamed oramge:

12 zc—lz 25m o/';"wh/(‘z brvyozoal/calcarerite, |

O.-5-/-0rmrm, 20% calc/lvirie

12-25 —12 TS5 m palz or*ange with bryoz. frags
mrr?

Bm
1276 —13-00mm as for /2.20—/225~

l3 00 -~ 14 18 v calz oran C calcar-emite wi 4
bryozoal fra mrm W/;h wp to Lo,
orsnge WCF oA calosiltite

14:15-14:90m +v.pale oramge bryozoa/calcar
c"”fa f'os 1 Fro s < 2 rrmom blebs of

'ffs c—é/c./ 2z /0%
- 30—14 50 m 2s for /2 go—-/z mxnor- wer

14:D50-14 10 rm a2 for /30 - 14 /5m
14-T0 = 14 1D v as for /12:20— /2 - 25,

14.75 - 16-00m oa/e orange az calcar, bryoz
fr-a75$/ <<‘3(‘mm 2S5 >/ s//f /); 10Y blebs of
S (&

IG oQ - 20 OOm v/oa/e orange /1 colowur,
reags’ ©-3~O-S5m 209 WCFE
/O A b/e.és of /utite

END OF HOLE 30 00 m

Borehole State No. 7625_2700\\/00!70

Din: €. NA Sheer B of 3

" |Daote: '8.5‘7‘1 Bore Folder No.

PF N© $10537a MH
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.

\

. HIRER D EPARTMENT OF MINES.
Orill type CABLE 700!

Circulation )
Oriller 4. Anolersor

Waler

DEPARTMENT OF MINES SOUTH AUSTRALIA -

"
;

RO

logged by 47 4. 6’065
Dote logged 2/- /0. 7% "

- ~N_HYDROGEOLOGY SECTION

BORE LOG

AM.G. Zone
Coords. E

HUNDRED GAMNMB/ER
SECTION &7

N ) STATE No.70222700W00172
Datum Elev.#.5. 2. /0//40’6/

BorE TEMPORARY N° V. A 55

Start /8. 9. 75 Bore Diameter /52 mm. Project No.GAM 149
Finish 23-9.75 DEPTH /8 2. (m} Ref. Pt. Elev.b2-/45 T.0.€. Docket No. 238/75
. Surface Elev. Bore Serial No. //5/754
"Depth to Depth to SUPPLY TOTAL DISSOLVED SOLIDS
Woter cut (m) standing woter (m) litres/sec. " Method of test’ Milligrammes/litce Anolysis W. No.
z-00 2-Zo a/e;o/é X0 358 FrW.5 aﬂaélfts
. -0 530 !
730 » 525
B-0 m 460
REMARKS KRAFT ML~ LEL SPRAY EFFFLUENT SCHEME . INVESTIGCATION

BORE 7UBEpD FRort SURFACE 70 3-Z5 m THEN

/m SLUDGE SAMPLES 70 BASE  PERNM/7T B. 429
zie|-l = Bl 28153 ' DESCRIPTION
3 Loz <9 12|3] oEPTH (m)
; ; 03 © from to
N .
o 0-5p| QUARTZ ARENITE Dark browr. Guwarlz sifF
o size fo O-Zwmm, angular o well rovnded svb -
soberieal, Aomisantly 'éﬂau’/r stained, some clear
¥ 02 (Fransparent)' frosto. Wiror black Fe oxides
..% (r7odular ) | OLgerrric ﬁqymeﬂé Becorrmes ﬂa/er
2 0-3 ! ﬁ’”’ffe - é rowrs’ ) /a éase ora 7ore ever j/w/ﬂea/
§ (01 =02 mm), grains White fo orarge shorned
\’E\ | s Some with small black srclussorns. —Frepor For
§\ of clear grains ticreases M % deolh.
4 .
0 - - .
™| 5- i | §loso- 060 | RudkTz ARENITE Fale browr-fawn. Gemerally as
§\ : 4—: @bove, ever rarned Of— 02 oad f”ﬂf'fz c/ear,
N v€ g g . Frosted, some orange-brown stwmed, anglar %o
™S g =) St~ arngalar, some wel rourded, f,oéer/c-a/ 7%
N - o[\ plad, “Miror Fe oxides/ sofphrales.
'S 0.7 : /
R 1] |o-ee- 21-05 QUARTZ ARENITE  Fale Sawn., clear, ever
(5 08 ¥ ' ' j/'ﬂ/)rea/ average OZ . Cnty 72777707 orange
) | e .. : . .
Q "O) 0 5/7/”/7 @/ 9[/@,}% grarms, /;-05‘//{7 c'owm?a/,'
™ 2.9 -‘5 g Some /00/6’ ,0//»4, Momor greern- Lrowsr  177/Ca
§ -Qi‘-_’ o and Sack wodulor e oxides below /o
<i - _
: Y/,
°\9 vy % 554/4’ C/d/e/’ % base.
" =
+
12
N +3
4
15 "~" .
RS Din: B5 G Sheet 1 of &
: /' Date: 20-5- 76 Bor'e Folder No.

PF NO S1053%7

MH



Borehole S_'oIeA No. 70222700?400!72.

slgl =1, DEPARTMENT OF MINES — SOUTH AUSTRALLA
M E z - . .
2 lgl=t = B]3313]z
Vil & |8 I I DESCRIETION
< 21315 — = <
\l/ S
/6 & .
\ o
r7-
JS s
HRGe RENE
s %
- SRR
lat 4 o g \.E.
\ 20 Rz ‘ |
i _§_ . . .
SN -~ gz.a_g - 225 00:4»?7[0;[ LWTITE Fal j"‘-")” /j,e€”ﬁ/<’ye) -
2 & 207 guarfz arenife af Xp dexeasng o 5-10F
—1 |3 af base. Now calcareous, plashc. & Griz _grairms
T z2- B — | |S a5 obove.
11| s =~ w| |z25- 2.37 | bureziec QUARTZ ARENITE Fale grey. Geweraflly os
' -1 dbove with 20Y kilife 5/”//}37 @ 7z/ar/z aremite
N | Ode cafeoreous grarsr.
2o Q- | |2 2T LUTIE  Geperalyy as obove wirh 10-207 clear
el guarfz, Increase rx contenf of cakarcous
|25 — grasns ard cermented woolules of
— cafeareous jro/'ns % éase.
2618
\ e Ea A o
| | 2:785-315 | LUTITIC CALCARENITE  off -While, fime jra/ér/c’o/. y
28 Do/rr/zrazr/él caleareous Chps O-f~ O Zmm, /'/020;7
L and sorcolar ﬁ;ym”# w % 107 de?; 7/1/01' z.
2.9 lB?—E Some oré:rje 5. a(}r/}y. Sorre j”ﬂ”’ﬁ' Sl
/ . : »
1 |70 -
Ml Sl | ,
- g B /5~ 325 | CALCARENITE , sinor libite, malrrX average
/] 2.2 T kS| ot Sz 0508 mm, dominant cacoéeozm‘.
= % 7 A/,b;, bryozoa / frag yetrls (/a/a e Fubes bLrarec. g
2.3 —'[}I'— ¥ - colorrres ) foraminifera, mor yaﬂffzj Some
4 _.l ng orange So/h/)y.
it - —TL = G| 325~ #0 | caLcARENITE /CALCIRUDITE Gen://-zé/{ d);‘/a/orq '
N I S oy S/2C =75 mm, dlowltran i
; : 5, c‘;;:':rﬁca:sjcé,/b;’ é('/ozoa/ Ja'”\f”’ C".'ﬂ-% 3%. VL
4 54 > rlear guar’z. . Some orarnge sfa/”/”j.
Z E Y S 1
N 47 ‘ 40—~ (00| CALCAREN/TE. off-wé/'/e-/aa/e}é,w,_ Grarrr?
SS | Srze ravrge O/~ 2w, overoge O-F- OS5 mar
W / ' ‘/
%R xS 0 59::0””}7 /7 4/4/ Loner ard /”af'e;é even grame
SENME= Witk doghh. Dominanmtly calareous S4ps, .
%Q Ny 1 bryozoal ,7[”'?7’”"”/5 (e/a’lfa’é' /”é‘.//a" #o%),
k‘}i SN ﬁra/r;/'”/')éra - Mirror ;(/0"/ Z. "5{74/ 4’/
°\§§ Y ! clayey below T Trarmslercen calcareods
wS ¥ 7 ‘qy 1 rins — COmmrror besoww Bm. amd mmor fo
S _J-T oxroe 9—/0 .
PERL

Din: 8 5 6. Sheet 2 of F

Dote: 20576 | Bore Folder No.

PF NO S10537a MH
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o‘ 5 g Tl DEPARTMENT OF MINES — SOUTH AUSTRALIA
25 S Bl Eglsls
SiE| = < 3 : .
S 1zl5| & [Pls 12| oePTH i DESCRIPTION
2|2 from to
&g T J o 5
Elmemb K
JAruTel e ‘
o phoes '
Ellm MG o ~ sz | CALARIOITE  Essentialy fragments of shellt,
/0—§ Jl > éryozog, Fravertipe , flinflcherr)s wel cemented (srheoss )
1 :‘_’F (recrystallized) grey ~red - brown coleisitfife feakarenite
" |-V 2 Yo Vem. Finer grained Liaction (0-2-0-4 mm) similar
15 - '{"ef'”je gpan Size Towarals base 2-Zmm, p/(/f achrmord).
1 S0rnes, minor clear rounded guarfzr.Glaucomniti
_g 2- 7z < 4[6/5‘/{7‘(7‘5/6'4Lf:m€£/t’/73' . Pl grey  Gemerally as shown
15— o biF friver graimed. Seyepq/ /a/jer (/em)  compfere
E ﬁ/_‘r g E shells(mollasca? ). Monor clear brownw shrired 7{/or/z,
p —é :Qf;.g ? rrrsmor j@co/r/)é. ‘ '
ENVE S\:: /3~ 6 |CAlcarzewnsrefcatciruorre ok grey. 0‘,,,,,',,4,,/4 Sossi/
/s j %7 ﬁ@meﬁfs, 54e//$( helrcal, vafves e e ) 2 ér/oz'aa. L ”’i’,
E Sl braiching Tbes), sorcules, forammmifera - Sihicifred
> ] 5| g / Ok »
o Fragmenk, Llnf, cherl common. Miwor. well rounded
3 77 | § goorts, Glawconi/ie.
1 |6 : »
] 6 - 7 |cAlcareniTE  Generadly as obove. Grarn 5/ze range
74 |7 O-2= Zirp . Some well polished browrs Puorls
Travertime, j/az/cwr/'/e.
831 17— 18| CALCARENITE /CALCISITITE. Shongly sitcified Fragment

of grey Colere//BRe Wik Brown fInf (chert)dominale
i . . 7

Somple. Fest cofbareovs chps, fossi/ fragmenls

s above. -

f”"/of'éo/e /8- 0O s

Borehole State No.7022270°W00‘72

Din: £ 56 Sheet ZF of &
Date: 20-5-76 | Bore Folder No.

PF N© SI10537a MH



DEPARTMENT OF MINES SOUTH AUSTRALIA
HYDROGEOLOGY SECTION

BORE LOG

H‘IRER(D-EPT. OF MINES )
Drill type CABLE- TOOL ’.':'f\‘oi’“ AM.G. Zone ’

Circvlation WATER

Start 22 - 2. M6 -
Finish 210 T

Driller A.ANDERSON  Dote logged 20-10-1S "N STATE No.T0222700W00184
Bore Diometer254,2°3mm00ium Elev. M. S. L Project No. OAM 160
DEPTH 18 -O rm (m) Ref. Pt. Elev. PAdAl. _ | o\, No. 238 /75

Loggeé byS BARNETT Coords. E

Surface Elev.

G2 1231m

HUNDRED GAMBIER'
SECTION & |

Bore Serial No. “1/76

' Depth to Depth 1o SUPPLY

Water cut [(m) standing water {m) litres/sec. Method of test

TOTAL DISSOLVED SOLIDS

Milligrammes/litre Analysis W. No.

‘00 m ’ :
?mpaga/) 0 20 m 4 depth ‘?'-g -
oo m 50 vr
12 -Om

32 EdWwW. S

,5522 Ana\ysaé

580

REMARKS KRAFT MiL"LEL SPRAY EFFLUENT SCHEMES tk\\l%T\GAT(OM,._‘WP.MO-VA 56
SURFACE-TO 1'1S & 4 SO— 5-00 rm wttw SLUbGE -~ TD

BORE TUBED FRoM
18- O PeRMIT

B 42

{m)

CORE
GRAPHIC
LOG
AGE

CASING
WATERS CUT
WATER LEVEL

< DEPTH

DEPTH  (m) DESCRIPTION

_ UNIT

from to

/8 0 of sloffec 76mm PVC casrmg— — —

—
S
Pte/sfoéene - Recert

0 45 QUARTZ ARENITE &

rmarm rorms/w

(Fe oxicle)

Gremec (S trmmm)

arerite s akbovae

mrm grams frosted &

O=13Brm mmoist offF-
25 >bovea

Madroanee Forrmatior

above wiith /o

br-own,ebundan( organtc. maftar( annt
r‘oofs/. QUar{Z oraris O-2—03mm 'Srarm "
£% cz# wiith brownr Starng, CY
Subrownded fo rownd/ed. Grmdrms wall Sorfec
& frosted. I0% oark browr si/t with
IO rounceo SLBIQUCZ GrDINS O-/mm

D — OB rv arenit bove ,gracy
O R EpesRrrmita as dbavegroging to
IOFtIR oA drAC browr

OB~ 0-UI8S rm dari browr rmofiled

pale oramngea & off-white sFReite 0-2-03

(O T8 =100 M off white to Prole oranga

sreni{e 25 dbove. Rare black. opagls FHes
m/ner-(b/_gr-b/hs Ot rmem stell pmsg—sﬁ hed

g 13 ~4-5vrn .palcz_zsr;?/ morst ér‘w:}‘@ a5

~O-3m va/‘ Pork

—tro
morst amo fFine

recmg fo olasir

we /! Sorftecy

white arenite (clean)

Drn:

&M Sheet 1 of 2

Date:

qu']G Bore Folder No.

PF NO S10537 MH



CASING

(m)
G

WATERS CUT
WATER LEVEL
CORE
GRAPHIC

Lo

G DEPTH

AGE
UNIT

= DEPTH (m) - DESCRIPTION

DEPARTMENT OF MINES — SOUTH AUSTRALIA

from o

; b
Tlln!n“tnl

)

llIlllllllll

>
é

b
é

]
™
l'e{i)s.i'ocm\e — Recent

&

[
]
®
o

formation

15.

Qligo - Hiocene. -

G'o.wxb(er\{

20

unlnnlllulllllIllnllll|||11|[l|n’1lll|||||11Hl|||||?1111||1II'HHIIII]IHH!|1||In|l'ulllnll|||||T1n||||nll|Iilllllllllllnnlllll||1||l|l|lllanllllhulII'H1||ul'lllnlllu“lnlnn|11|||l|1

N

11-0 13-0 OALC/'RUDITB Mos({y cém,o/e(g shells ¢ /;_blge_,-
A

1%3.0 ‘B'O OAWAQEN ITE 60% grey wey cemenfed frag-

L\Meshmg ‘

LUTITE 45-5O0m very SHIF plastic pale blue-
grey lutite with 30% rouncec transiucent guariz
gr‘oms (0-/1=02mm) aisserminafed thro voroudt.
mmall band/s of o/ark browr srente O0-2-3.3 within

/ufl{_e.
) 3.0=1-0 v very dork grey plastic lutite

with 45%, < pejs P4 4
10% quenfzgr%/m‘% a’;ygg%ff°3m¢ Nts up fo2mn

70 -8-0 "y Y/ /. /
with 309, BN AT SR S e,
Grams av. Q2mrm. No Fossrs i

110 | ARENITE well sorted, eguant, mostly frars-
fucent &INS, Subrowmncecs to ~owrncleadO-2-03
mirm 20% olark browen s/ .
0~ 11-0 v tH
2 e O IR SRR E UL TrE
confazn/r}g 0% rowund/ed), polaty, rework-
e shell Fragments concentriated /r
/Byers sho&ing preferred orientetor,
7 /so wnconso/i&ste shell fragments
10%) up to 1'5 with /3rge Forems &md rord
rorffe rminute specks of otk greern gleucor-

ments-bivalhves,gastropods, echimore

& bf‘.yfo,zob( ra rngan{'s P o /- Ecrm wth 20,
SlRarsgudritz Grams O/—0 2 mmm SUb
Y/ fo SYbroEMO. /0% Grey CalcSiftte .
Specks of glauconirte

12:0 =D 30% g9rey welcemerted a9
lerm, 20% Flimt /crm, 20% shey Fragmerts
23 Dbove. , 2O Y Prey Caleisitte]rofarer,

ments. 20y grey cal/cisi/tife, /0¥ 17int, /o%
bryozoa/ ;a-yn";)énfs {o/crm’'d /0% arehy,
asdbove . AU N rmiirmcite’ calcifte riombs)

% specks oFf glaucorite. '

15:0 ~16m 307, 9rey WCE 30% bryazoas’
fragments(sorme fCbes 2cm long, Smm. lam)
3O0% caleisiltife 5% Frint

16-0 = VT-Owvn assental grey bryozos/
fragments (03, ablAc/St fraces
of Jlawcoritic & some forars present
171-0=18-O0m GO grey WCF, 20% bryozoa/
frags as above /0% #/int & /0% Sdlcrsiftife

.* END OF HOWE 18m

£\

Borehole State f;lo. 702'22700WO0I84

Dra: G M. Sheet 2 of 2

Dote:D 5. g‘]‘ Bore Folder No.

PF NO SI0537a MH .



DEP‘)\&TMENT OF MINES SOUTH AUSTRALIA

HYDROGEOLOGY SECTION

, BORE LOG
' Hrer DERPT. OF MINES .
Drill type Calole@ tool A o AM.G. Zone - HUNDRED GAMBIER, ~
Circulation Watzr‘ ) Llogged by 5.Q_bav‘n¢/l’t Coords. E : _ SECTION 39 .
priler WLE. . K. ahl| Date logged ®-2-76 SN ‘ : STATE No.70222700W00148
Start 3-10-76 - ‘Bore Diameter |52 yrvn Datum Elev. M .S 1. FRAA: Project No. GAM [24
Finish 110 - 75 ' DEPTH 22 -Orr. ~ (m) Ref. Pt Elev.G5:07B mTOCDocket No. 238/76
Surface Elev.. A Bore Serial No. 119/7¢
"Depth 1o Depth 1o : SUPPLY . . TOTAL DISSOLVED  SOLIDS
Water cut (m) '_ IslcndingAwo.ter (m)| ~ litres/sec. ’ Method of test - "Milligrommes/litre Analysis W. No.
7-00 L el - | ‘ depth 7. | 250 |E4wWs
12 ~ B20 analyses
AT m ' 520 ’
22w . 520,

REMARKS KRAFT SPRAY EFFLUENT SCHEME INVESTIGATION, MIL-LEL. TEMP.NS VAS7
PERMIT B42Z9. PORE CORED FROM SURFACE 7-00v WITH SLUDGE “TO 220 m.

z Blg| =[S 88|z DEPTH  (m) o DESCRIPTION
v ; ; og - © fr_om . to N . i :
\\\\\ 0 OBIQUARTZ ARENITE dark chocolste lorown &
riable, sermi-cormnsolia/a ted/ wirifh occasrora ”
\\\ _ frishl /i o/ with ! phant
\ \ . |roots: Mom- calcorecus. Quartz groins, well Sorfed
\ &~ O 2= OB rmm. /1 diarm. Mainly cleasr with some
\\\ transliucert, rounded fo sdbrownded, mainly
\'\ \\ N eguwanl. Some minor black Frownded grains
\\\ ol O/ mm dizmfheavy rirs ?), 30—40Y dk.brin. sif. . .
\\\\ | 6 '
W
\\\ g lg 0:28 -0'50m as above, light fo dark browr 1,
\%\ i colowr, /less roots. :
8/ | . ‘
L -5 §\§ 0 S . o ' . )
0 ) \ IN 050~ 0 79m dark orar owr arenite sarni-
A \ \| ol 4 : comsoliclatec! >.»> . grading to off-
'\\ ol o while calcoreows grains with
0 \ N horod cerrmernfed fragments
~ \Q\ 8 % =4 ¢
- N
3 NNNRIR: ,
& WL - ‘
\ R . . . . .
® oTs 175 CALCRETE offwhite gvery hordgererally,with
t W]« \ ? Ay
sorme Soff umcomsSolidated calcareous:
g x| x rmaterial 30) Sorme recrystallised -
N ‘ fragmerts /rn maltriX of umconsolicdatec!
) KX cal/eareous rmateri/al and 9uar-(z’ T
N w | K| arenite & »(contermin >tiony)
| ‘ ) - . ‘
0 K.} K £
10 | 919
§ CAEIRNN
00 o[ 0
o k|l 0 ¢
™ K K':‘Q,'é
9
K| K|X
AN - o
+5 %lizs 22-0| o4 : ' - .
9 . | CALCARENITE pa/e orarge m colour, very hsrd
2 . with minor wrncomso/idated calcareows | -
g grons & quariz grains ..
~
T \
15 :

O GM Sheet 1. of 3
. Dote:A‘V'S'?C ) Bor.e. folder No.

PF NO SIOS37 MH



CASING

(m)

WATERS CUIT
WATER LEVEL
CORE
GKAPHIC
LOG
AGI
Uil

o DEPIH

DEFARTMENT QF NINES. — 30UTH ALUSTRALIA

CEFie

frem

m

<

DIICRIFTION

28 > of /S22 Slee/ casifng

fogt

»
o
tlyias

ulnnlnuluulnx

»
b

3-0

35

4.0

45

» |
Pleisicocene
Bricdloe water Formatiorn

55—

60

245 — 2-50m; db_OanQQ calcarerite with calel|

12 80-275m hbord cermerted colcarerite

‘ 6-25—6-755 rmos /yy wvrmcornsol/iated calc-

1:70-2-45 m CAVITY.

._9r-.bins av. O-277m, semiconsalicated,
¥riable with /0% Guaritz 9rains.

a» orange-yellow 1r mafrix.of unconsol.

cdlc . Grrs § /0% guortz.Some black Stairng

frzser_)(‘ . . P .

2- 7S5 ~-3-00m o= ab%;/zz.s‘%—sof(quar(z grams
5 ; ‘

r;"—oac;’ﬁsg;éd ég. ’(7;12/%/‘:755/%’:2 3%2’,—; ed s

f_a/éar‘z?/'} wrth oEcaSI;:na/ff‘yozoa/

2 . S°% Y 2]

LTBsiehd o 2SN Ight b
3.00-350m oé above daoric orange browr -
stairning. B/ack absent c

3:-50-4.25mcemerted brown offwty
orarnge calcaramite wifh /0% bricvwn
calciGiltite 1rm rmad fiix of er torso/ic/atx

wrtz & CA&/C. grains
9 A A

4.25-4-15mM cermented calcaramite s /m ratrid |
of <O, a’;rlc_or-angz ealerlulite with
smal we//_-czmzn(‘ o frags </com

4 T5-525m a5 for- 2:75 fjg-obm

525-6-25m well cemented calecarenite fr‘aqs
as akbove omly 2-Bem diam, 20Y% cd/c7-
lutife Dol Mmafrix as for-3.50-4"25

areowus ss </ ith /5-20
wartz ,f: Y 272—;6 pPn a’gfgnzwgfa/neo’z

o frags 4 20% calusiltife

cement

b5

Borehole State No. T0222700W00Q148

Din: (BM Sheet 2 of R

. Doxe:/!‘5'76 Bore Folder Ne.
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CASING |

DEPTH (m)
CORE

GR-APH:IC
LOG
AGE
UNIT

WATERS CUT
WATER LEVEL

DEPARTMENT OF MINES — SOUTH AUSTRALIA

DEPTH {m)

from - fo

DESCRIPTION

728 of /162m777 Slea/casirg

o
o

il
o

lllll

®
‘o
N

[IIIIlIlIIIllL

9
)

v ‘LPlesrstocere '
Brialoeweater Forrmatior

lnnlnnlnulnn[uuluulnn_lnnlnl

g
(o]
[ESTIRIET!
8 '-A

b

O/ioo - Miocere
Garmbicr Lirmesfore

illlllIHlIllllll‘llllHIlillllJ_llllllllll

thygny
-

S
9

 |[7-00-8

10-OOmMm—11:00m os above buwi Fdwr colour

. . .
G- 15 =700 rm os above with 602 cermer feo
o fragrmerts.

OO0 M GO oraroe cermented f-29S
<lem ""’fhza% (_‘Z:conso/. /‘o(SS//.;G‘-
L/ Scrm, /0% pale orodrnge Coleisi/tite
/O%juar—(z _
800~ 1000 ™M most/ywhite orange bryazel
; Forsm sShed/ fg‘)a/ s éz,fm wi(f/o%

Foor e B To% E s et BeLonte rags

2% orarmge steirmnec fossi/ frags.

11:00- 14-00 M 4OY% grayy camerted Ffoss//
frags. with racds of greer glswcom
1te"E Sé>®ck)s oFf b/acg Spagde MmN -
era/ 30% orange staindd Fossr/

- —eemented Fr jmervf‘s LS rmem

14:00-16:-00m 30% gre white ross// & caem.
an(‘eo‘/‘rajmczn‘%s éysibo\cz wos h?/’o%
oramnge Stainad. 0% >rngula>r
o Flimt frags.and grey
S/iICedws, calc.drierrte TO) orey
ca/Clra/trte arncl. rmimo Wtz

1G-0 ?6/”8,3 drairm, .(s;./brouncZea’, o/za/r;._

00— . ™M mos ore ryozoal/ fra>9s.
LBrrrm with 48;, r‘y c~_>/b/OISI/f/§3¢
abundart s of &/auvcorite & rare
Quaré=z

le-oo-lg.OOm mosg {)/_9;“¢.>/ m¢n(@d f>9s
. </ Bcm fossi/ tFags. K/em 20%,with
20% Flint /0% gr calessiltitd
19.00~- 20-00rm 2 akbove but ﬁner‘zrarned—
WCF L Zprm, fossi/s < Smm, 10% Flim¢. Whifal
Shell fragments /cm ararm

20-00-21-00 m =»s wbove,grey si//blﬁédoa/cbr_

o_n/(Q, L/ -Scrm209

21:00—-22:00m as above 5% siiciied
cale . <Smm, 20% Flint

’

o

0O
III.I[IIIlll!lllllltllllllllllll||||IIII|Il!|l!Illlllllll!l!lll[ll!lll'l!” 'I"Illllll!lll!l!

END OF HOLE) 22:-0 m

Borehole State No70222700W00\48

‘/_. Drn: Gow1 . Sheet g of B

Date: [ Q] 516 Bore Folder No.

PF NO© SI10537a MH



DEPARTMENT OF MINES SOUTH AUSTRALIA

HYDROGEOLOGY SECTION

. BORE LOG
: HIRER DEPT7 OF MINES
Drill .type CABLE 7004 . AMG. Zone ' "HUNDRED GAME/LR
Circulation” W47 LR ' logged by 5. BARNLE 77" Coords. E SECTION =59
Oriller 4. ANDERSON Date logged 20 /1. 75 "N L STATE No.T0222T0OOW00152
Start B 4075 Bore Diameter /52577 Dotum ElevMSL PTAde!  Project No.GAM 131
Finish 27 /0. 75 DEPTH /&GO 7 tm) Ref. P Elev.67/-664m 7O C. Dockel No.23€/75
: ‘ : Surface Elev. " 'Bore Serial No./20/76
“Depth 1o Dedih to . SUPPLY ' ~ TOTAL DISSOLVED SOLIDS
Woter cut (m) standing woter [m) litres/sec.. Method of test Mi-Higrommes/liIre Analysis W. No.
Y N . .
3-00m 2.45m | - o dep?h 3.0m /6 £5 WS arolysis
' 8-0m T 540 '
’ /3-0m B65 -
/8-0m 620

REMARKS KRAF T SPRAY LFFLUENT SCHEME [NVESTIGATION. TEMP N® VA S8 Aermit
BA429 BORE CORED FROM SURFACE 70 F00m WITH SLODGE 70 /8-00m,

DESCRIPTION

CORE
LOG
AGE

UNIT

DEPTH  (m)

CASING
WATERS CUT
WATER LEVEL

< DEPTH (m)

from T

_ . martrer (plant rools\. Quarrz grains 0.2-03mm
\ - av. 77ansfacernr bul mosily s/eimed Suborngibr
. | Ao rounded grairs wheh are el sorted

\\\ ’ : qnd eguant 20k ak brown S/4 & paror

_ o artel » S

0.25-~020m as above, colour grading fo k.
‘orgnge browrn, grans rrostly Frdsred. Minor
White Colcarédus rodules 7o /crm /ess
plernt roors

Q\ T |0 2-?;0 /IRAW/?‘Z a@rk brown wilh abundari orgasisc

0.50 -0-65m as cbove with colour dk orange
brown with rrror ak brown rofing..
/08 si/F Rare plant rooss

065 - 0-76m facorr colowred aresnite av 0.2 -0-3mm
with rmivor small black rounded grasrs
o/ mm diam. (heavy rinerals?)..

076 ~100m as above wui’h rriror dark
brown  prottling. : | '

05

7

/8- 0m _OF 76mm PVC cas5/7g.
Formes/on

.P/eéfééeﬂﬂe'— ,@eCeﬂf —

Ny oo-r50m offwhite clean arenite as above.

Mokrngoree

Drn; Sheet 1. of 3

Date: Bore Folder No.

PF NO SIO537 MH




@

CASING

WATERS CUT
WATER LEVEL

& DEPTH (m)

CORE
GRAPHIC
LOG

AGE

UNIT -

DEATH m

trem

DEPARTMENT OF AWNES — SOUTH AUSTRALIA

a

’

DISCRIPTION -

/8-0m OF J6mm PV.C. Cas/rg

2-5

W

X
mlul

T

jugagagagese

a3

L

n
S

10.

FEFEEEL

e
e
..
T
—_—
e
.
AT
—
P

Plessfocere - Recersit
Formalion

iy

Malargaree

2.70

un||11||Innlln|1[11|lllnﬁnulunlunllu||ul||{||1|||n]nn‘nn||||

-1 .

Lles/srocere
Briageworer _Formarion.

280

3.0

-

7

n
+.

N
HH

n

[
|
-

il

- MI10Cere

i
olgo

Fore

Gombrer Lirnies

' 2.80

500

/804

/.50 -250m Fown arernite wirh 304 /a7, parily
calcareous orenite. (257 orarnge /furl7E.
»

2.50-2.70m arenite as above ~some grains up 7o
O.4tmm wwith calcareous s bryozoal Fragrments 1,
wup 70 Imm, off white s colour 25} ak browr
SilF and miror lutife. ’ ‘

LUTITIC ARENITE Quarl’z grosms as obove
with 40} Hghr orange -brown plastic /utite
with 10% colcoreous s bryozoal Fragments.

LUTITE orange-brown w/;‘/{ 407, arenste as

cobove arnd /0% éryazoa/ & co/g'areous ﬁ‘qgmeﬂfs.

CALCARENITE pole orange (Fe siormed?) 20%
bryozoal fragments ar. 2mm twith /O
calcisi/tite & well cemented fragmerts wp 7o
2em, 30% quartz Qrains av. 0/ - 0-2pmn
Fronsporent & Franslucent. Rare caklte
crysrols. : -

6-0-70m .b/yozaa/ fra_gmem‘s '//'/7&/‘ _9/0/'/760{ av.
/- 0mim, poler orange “in colour.

10-9-0m as above, 10 of-white caleisiltite,
/0% quartz, occasional orange wel cemented
Frags. up fo 3mm. Calerte. rhombs present.

9.0-10-0m OfF-white colkearenite, bryoz. fmy.c p 70 2mpm
with well cemented 7rags. 7o 57 guarrz as
above with Frraces of ¥ .green gloucorsre
100 -11-Om s above with 0% blebs of grey
Ccakilutite ond minor block Flint /0% fown
minute caleife  rhombs Jo 0-1mm. 20% b/ryaz. 7rags.
110 =12:0m /ight grey calcisilfite 200 mainly oryoz.
Frogs.up 7o S with abundant specks” of
-glauconite. 57, gquoriz, .
120 -13-0m | 30], black angular fgn,fjoi’ rey WLF < /-3em

‘Borehole State No. %0222700“’“)'52

0% collsityite p/us'ﬂ [0% Orgoz. )
Drn: Sheet 2 of 3

Bore Folder No.

Dote:

PF N SI0537a MH



o 1215| E o DEPARTMENT OF MINES — SOUTH AUSTRALIA
Slelsl 2 BIEG|%|E] -
S § .;_( E 5 ‘ DEPTH {m) . ‘ T DESCRIPTION
3 /0_ 4 }rom to . : _
4 o 3 /30 -14-0m as for //-12m bul guar’z wbsert
R 4 EE % /4.0 -/50m as above woith 2] Fint Frags up fo
8 1 Pt e : Im - : ' . _
¢ 1 s | A L
N 50 MK /50-170m a5 for 12-13m but 0% echinordal
" E aNMN shell s .bryozoo/ Sfragments up fo 2crm with
N 1 R 207 cel/-cemented Trags. Quariz absesnr
1t o AN ' : '
2 i m'\g /7.0-18-0m 5DA ewel/ cemented Fra menrs Jo /cr,
| ERE=SE NN 408 black Fint and 107 Fossi/ fragmernts
| Eff= ==l as above wp Fo Srim ' A
3 LND OF HOLE /8077
20.6
E o
E !
3 i
. - . Drn: Sheet 3 of 3
Borehole = State No. 702'227“)“/00'52 5 - tore Folder N

NO SI0537a MH




r ! DEPARTMENT OF MINES SOUTH AUSTRALIA

HYDROGEOLOGY SECTION'

| BORE LOG
nireR DEPT of Mines : : ‘
orilt type Cable Tool : AM.G. Zone . nHunoreo Gambrer
Circulation WO}L@,'\ . Llogged by SBC]P/’)@[[ Coords. E SECTION Ad324
driller A APcyeraopr Date logged G-I- 76 N STATE No.70222700WQ0i42
Start 28/075 Bore Diameter /52/77777 Datum Elev. M.S.L. PLAQ,/ Project No.GAM 112
Finish 3.7/ 75 pertH 27°0Orm (mi Ref. P1. Elev. 7034357 Docket No. 748/ 74.
. Surface Elev. (0. 343, Bore Serial No/Z//76
“Depth fo Depth to . SUPPLY , TOTAL DISSOLVED SOLIDS
Water cut (m) standing water (m) litres/sec. Method of test . Milligrammes/litre Analysis W. No.
/150 77130 : , o/@pfhl /15m 341 EaWS
' | 170 540 |Analyses
220~ 465
270« 5I'5

REMARKS i~y - spray e Ffluerit scheme invesigation; Permit B276;
- Temp No. VA 59, Sludge from surface to Z7m. ‘

S22
o (@& = |.1 Y - .
é g i E § gg § :E, DEPTH  (m) DESCRIPTION
v § § “a" © from . to
: TN . ~ i ' - ‘
J[Eaiga0 O - PO |eri ook b nabende Blont ol
= 122 Hroumded, frosted although cleor & frons fuceri.
3 | Crairis mod. well sorfed, mainly equart ofthough some ploty a
3 14 g clongated - Some Stoined brown. /0% Silf.Calcareous. -
g‘ 4 o 3 O/- 30 oo light brown, well sorted & mastly Clear grairs
X E R R In Non colcareous, Smqll black rounded grains,or O-Jmm
(8 ENEEER Iy § diometer (heovy mirn)present. 20 2% -Silt.
o =1 = _
~ ER - owrs 30 - 270 CALCARLENITE pale orange, bryoz & foram. frags<Zrmm)j
N El e A 302 quartz aa with Z5% calcisiltiié
u ERSE 4-O- 80m oa with 25Z wellcemented #ogs. </crm), stained
9 4 1 orange :
I El==)
N e
Y E A A
NEEl=x
|3 Bl
SRR -
= ENEE 8 E 8:0-11-Om 60Z pole orange bryozoal firags, 20% gtz aa
1 2
103 |71 Li)) N
3 [l
L ﬁ_ Q ':I ' [ 1-0-12.0m a.q. with echmoid fragrnenits £3mm with
4| 2 - N 107 calcisiitite & [0/ quartz
E [ - 8 12.0-13:0m Colour darter oromge
&UE »
Els 3. % 13-0- 14-0"pole orange colour
—i 1—‘ ’ 140-150m fgwn calcarenite as above, rminor we//
=N cerrented fihqgs. to/cm.
T N L

Drn: QB Sheet \ of !

Dute:/2'5‘76 8ore Folder No.

PF NO. SI0537 MH
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o 1B E |0 - DEPARTMENT OF MINES — SOUTH AUSTRALIA
S IS5 & Pl T2 oermn DESCRIPTION
ek |5 . from 1o L
™3 J@ }\“{E 15-16-Om as above, fossil #rags ove.1-0- I'5rrm , 10-15 %
3 |- Q i | quart= .
E I: . §§ 16-0170m fawn calcorenite a.a. 0L white calcisiltife
E ﬂ.l o 17-0-180m a.a. some grey WC F<lcm, 1% black Flint with
3 A iraces of green glouconité & minute -black opaque grains
ERR'S (heovy ‘mins), 30% clear q*z groins . .
3 18-0-"21-0m 30-45% pale grey calasiltite, of F white to grey
E ¥ fossi! frags as above, ave.l-Zmm, abundant specks
— 1 of glauconite, 10-15% qtz.
202 LZ“ N
3 % 8 0
E -L‘ 0 g 210-23:0m as above, 40, fossil frags <lcm, 20% flint,
38 E y 52 gtz. Some bryozoal sterns up to lcm.
TRENR |
E 8 N : :
E v 1230-25-0m 40Z grey WCF <Zcm, 30% calcisiltite,
3 8 % Z0% fossil fragmenits <3mm & 10% black flint.
SR
75 2 |
E < 25:0-26-0m shell& bryozoal frags. up to 1 5em 20%, 5%
3 O calcisiltite. Troces of glauconife e gtz. a.a. 50% W.C.F.
E 260 -270m as above, WCF on/)/ 5%, fassil firogs 60%
E ove. 5mm diom. with  ZOZ% calcisiltite.
END of HOLE 27.00m
30~

Borehole * State No. T0222700WO00]A2

Den: PB Sheet Z of Z

Date:7Z2-5-76| Bore Folder No.

PF N® S10537a MH
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DEPARTMENT OF MINES SOUTH AUSTRALIA

© HYDROGEOLOGY SECTION

| 'BORE LOG
HIRER DEPT OF MINES - . ,
Drill type CABLE 7004 ) AM.G. Zone : _ HUNDRED GAME/FR
Circulotion WATER logged by S! BARNVET7 Coords. E SECTION A 304
Driller A. ANDERSON Dote logged 24 /.75 "N STATE No.70222700WO0143
Start A J/ 05 Bore Diameter /5.2 .,m Datum ElevAM\s‘A_éo.’Adaﬂ Project No. GAM. //3
Finish 2.4/ 76 - DEPTH. 200 - (m) Ref. Pt. Elev.6/-877m 70.C. Docket No. 745/74
S
) : Surfoce Elev.&6/- 656 m Bore Serial No./23/75
Depth 1o _ Depth 1o : o . suePLy . TOTAL DISSOLVED SOLIDS
Wo'gr. cut [(m) standing woter {m) litres/sec. o Method of test Milligrammes/litre Analysis W. No.
50 592 : deptts 4-5m /045 £ews
© o /0-Om . 3500 analyses
/5-Om . 2480
20-0m /095

REMARKS 7EMP N0 VAED, APLERMIT B2J6. ARAF7 - SPRAY LFFLUENT SCHEME //VV[57/6'A7/0/,v
CMU-LEL., BORE TUBED FROM SURFACE 7O 3-50rm WITH SLUOGE 70 20-0m.

- z —
o |S|z] Y
Z jnl” - O |wl=
ZlEls] £ (9 22|93 overtH (m) DESCRIPTION
U ilalZ] @ o
2z o from to
0

0.0 350| QUARTZ AREN/TE v dark brown, abundant orgarsc
\ matter (phnt roo’s er) Frioble e cofareows.
\\ 1 ’ Occasiond! small srails /0 /cm Quortz
\\ : - orairs frosted well sorfeq equani /ostly

' » Franslucenst some staned /ioht brocwrn ©-2-0.3mm

//

\\ _ average, subrounded fo rournded with 204
\ ; | dbrk browrn SiF- '
\

0-35-0-50m consolidated arenite, vabrk brown -
a’c}r,(' orarge guartz grams as above cwith 304
SI7 , '

g’ 0s: N R 050 -r100m arensfe wncorsolidated, Hght 7o dark
a k% brown, ron-cakareous. Kuartz growas as above,
Q BNR mainly clear Fransiicent grans. Nirror
S BN black rounded grains fo o-1mim (freavy rin)
QL %y :
g 2N
Q TR
A REN
N SRS | | '
g 0 ' E Nroo-125m pale kbaki 7o oHF-white clear
= \ wartz arente as obove. Grarns 70_/7;/0/69/7/
9 X and Fransparen;, with rmror S7e/ng.

) 25 -2.00r crenife as above, offwhite 1o
palke orange i Colour. .

¥ -
Drn: Sheet 1 of 3

Date: Bore Folder No.

PF NO SI1I0537 .MH



CASING

(m)

WAITERS CUT
WATER LEVEL

3

GRAPHIC
106
AG

UNIT.

DEPTH im)

fiom

DEPARTMENT OF MINES — SOUTH AUSTRALIA

DESCRIPTION

to

5-39m oF 152mm Siee/ casing

Oy DEPIH

~

2.5

TG
Oy .

Lﬁ' .
S
ﬁlllllllI?Alllllllllllllllllllll

S,

>
S

[
A

o
NS

b bt

i

~
Ple/srocene
Briagewarer Formalion

lnlllnlxnlllu

ol

|

-/?éc-ehf._ '

Ole/stocene. -
Malongornee  Forrmariorn .

1

1

I

-

| I
{
T

1_1

35

4-0

| 200 ~230m poke orarnge arenite cwith dark orange
s7ained semi-consolidated aggregores custh /0%
Silt: Minor well cemented aggregates wup 7o /em

£

230-2.50m Off Wwhite orenite with miror pale
orange rwrtling amng dork ornge -brocwn
- we/ comsoldated Fragmerts wp fo rScm.

2:50-260m Off white with mostly brown
.5‘/'0//.7/;@ and motting with sone
Sem/-cohsolidated qgiregaras,

260-3.00m Off-white gradisng 70 fown arenite.

3:00-3.50m aremife as above with 401 4oh7

browr [futitic sil

| LUTITE pal browrn & Silty with 104
blebs of very ' plastic dork oronge Jutire.
30% Quartz arenite os obove..

i

CALCARENITE oronge, esserntally colkoreovs
chips, forams shell ¢ bryozoo] Fragmerts p
70 2mm ( 20% wel! cemerited i‘}‘a_gme/?z‘s),zjz
QUAITZ graimns, clear & 7ronstcesy sobarnguar 1o

Swbrourided av 02 -03mm. 208 cak/silte

pale orarge. Quortz cownfent ckcreases fous5]eon

200

7.0-80m mostly layered well cemenred fragments

§-0- 3-0m s0l well cemented orgrge coloured /rags.
—with 200 off-white caleisi/tite ond 208 guortz
as above. : :

Bgréhole State .No. 70222700W00|43

Drn: 2 Sheet 2 ol 3

Date: Bore Folder No.

PF NO S10537a MH
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o FEIE! . | DEPARTMENT OF MINES — SOUTH, AUSTRALIA
Zlzlz| 2 BlE8 |82 o
o lzl<| &[S + DEPTH {m) DESCRIPTION
2|z 9.0 . from, 10 : ’ - . .
el =7 90 -10-0m Fwn calarernite as cbove -strong odour of
i S|% whey : B e g9
0.6 E 240 *?\,é 10-0-11-Om Fwrt & pale. orange, occosional whrte
RO N - bryozoal. Fragmerits and o farge- £oram Smmdliam,
3 o Tiaces of dark green glaucornite. o
ER= w0=(#:0m FOh Sawn wel cemented calcareste as
E obove With 308 -401 Slack St and grey
Eff sifcited catcarenite, 208 white shell omd
1 Hh - bryozoa/ Fraaments up Lo fem occosional forarms,
= mar 108 caklsiltite and. rare guartz-os . obove. -
E —"IALI'L , 140 - s5-0m essentiolly bryozoal & shel. fragmerts
3 Q av. 2-3mm diam. munor grey silicrre fmymem‘.;
/503 § abundlant Specks of glaucoriite
3 RN /50 -170m 05 above “with 20% calk/s//ti/te.
=T =RINE ‘- | |
E NE :
= I - ) o -
Efn-aniyN 17:0 - 190m as above with s5E ornge-stained
; NR Fragrents. .
E S :
4 B4
.4 L
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Site Depth (m)

'SOIL UNIT 1
121

0-0.17
0.17-0.50
0.50-0. 80
0.80-1.00%*

109 0-0.20
0.20-0,55
0.55-0.85
0.85-1.10

“SOIL UNIT 2

67 040,25
0.25-0.65
~0.65-1.10

'SOIL UNIT 3

47 0-0.15
0.15+0.40
0.40-1.00

52 0+0.15
.0.15+0.70
10.70+1.00

"SOIL UNIT 4

1 0-+0.10
-0.10+0,21
10.21-0.39
© 0.39-0.64
-0.64-0.77
0,771

APPENDIX:1.1

"Soil Profiles

" Texture*

Sandy Loam
Loamy sand

Medium clay

Clay sand

Munsell Colour (moist)

5.0YR3/2 (Dk, reddish brown)

5.0YR4/4 (reddish brown)
10.0YR5/4 (Yellowish brown)
5.0YR8/1 (White)

**75-100% stone in this layer

Sandy Toam
Loamy sand
Sand '

Medium clay

Sandy Toam
Loamy sand
Sand

Toam
Clay loam

Sandy clay

5.0YR3/2 (Dk, reddish brown)
'5.0YR4/4 (Reddish brown)
7.5YR5/6 (Strong brown)

" 10.0YR5/6 (Yellowish brown)

5.0YR3/2 (Dk. reddish brown)
'5,0YR3/4 (Dk. reddish brown)

7.5YR5/6 (strong brown)

5.0YR3/3 (Dk. reddish brown)
‘5.0YR4/6 (Yellowish red)

75-100% stone, high calcium

Fine sandy

Toam
Sandy clay
loam

5.0YR3/4 (Dk. reddish brown)
2.5YR3/6 (Dark red)

75-100% stone, high calcium

Sandy Toam
Loamy sand
Loamy sand

~ Loamy sand

Loamy sand
Sand

-7.5YR3/1 (very dark grey)

7.5YR3/2 (Dark brown)
7.5YR4/4 (Dark brown) :
10.0YR6/6 (Brownish yellow)
7.5YR5/6 (strong brown)
2.5Y 7/2 (Light grey)

*Texture as described by Northcote (1971)

-Calcium

Nil
Nil
Nil
‘High

Nil
Nil
Nil

" Nile

Ni1
Ni1
Ni1

Nil
Nil

Nil
Nil

Nil
Nil
Nil
Nil
Nil
Nil

0Oy
L ] (-]
OO,

N Yo
*
- o;mo;

NeNoolerNe)i
- * . L]
OO 010

6.0
6.5

6.0
6.0

OO0 CYOYOY~
L] [ ] L]
oo oOowno -



2.1
2.2

2.3
2.4

- APPENDIX 2

Chemical Analyses

Groundwater sampies obtained during dri]ling;
Observation wells - pumped samples (a) Chemical Analysis

(b) Bacterio1ogica1 Results
Observation Wells - bailed Samples;

Effluent ana]ysis;

Analyses carried out by the Engineering
and Water Supply Department,



APPENDIX

'2.1

' CheMica1'Analyses‘of‘samp1es taken during drilling:of Mines Dept.,

GAM
(VA

-GAM
(VA

GAM
(VA

GAM
(VA

GAM

(VA

GAM
(VA

GAM
(VA

147

54)

149
55)

160

56)

124
57)

131
58)

112
59)

113
60)

- DEPTH

12
20

13

18

11
18

12
22

13
18

11.5
17
22
27

4.5
10
15

20

" observation bores

COND
(us/cm)

[

=

- O

774

914 -

690
975

1958

858

752
074
064
064

673
952
947
950

801
984
033
132

656
989
857
940

812
773
248
939

ATS
(mg/1)

402
495

358
530
525
460

392
585
580
580

350 -

520
520
520

416
540
565
620

341

540
465

515

1015
3 500
2 480

-1 095

NO
(mgyl)

52.3

- 14,6



APPENDIX 2,

o ) Observation Wells — FPumped Samples
_ (a) Chemical Analysis
WELL NO. - GAM 147 (VA 54) ’
: . pato f 7.1.76 118.3.76 2.6.76
Cond (25 c) | : Q00 B 875 840
T.D.S. (Calc) 1 506 . 495° L7h _
T.D.S. Sy Cox:!d 90 L7o %50
pi § - 7.1 7.2 . B
ca ’ 96 96 08 )
P 17 11 10 4
Na * 77 77 72
o S : N
C Oy L © NIL | NIL NIL
HCOy 336 332 320
50, ’ 12 1 2 g o
Qlf. 128 112 114 IR
e ‘ - - 0.18 ]
NOy 11,1 10.8 14,3
. PO, - 0.17 - 0.06
1 - —
% S10p o - - 13 - <
| o 0.5 1.2 0.1 . | J
4’ ffreo COg : | - 42 32 -
Alkelinity . 275 272 263 i
'otal Hardneas 310 . 285 . 284 o
. [otal o, ao % - 1 0.057 0.020 )
5 Soluble Po&assp | - L 0.006 0.006 B
NOy as N ; 2.50 | 2.45 2,24 ]
NO, as N § - - - |<o0.07 )
NHy as % i . | - L 0.01 7| 0,03 -
Total Kjeldah;; Nitrogon - 0.27 0.10 o
‘ , T.otai Org‘anic§Carbon. : - : 17 5 )
i
All conéentrations in milli&w‘&ms/ litre. B
j * (NA+K ) BY DJPVERFNCE FXPRFbSFD AS Na L .




WELL NO - GAM 146 (VA 55).

pate 7.1.76 18.3.76 2.6.76
Cond (25°C) 880 £70 870
r.p.s. (;alc) 95 L886 495
T.D.S. by Cond 480 470 470
pK o - 7.2 7.2
- 9L 9L 96
i 13 VA 15
Na * 77 70 7L
K - - -
o, NIL NIL NIL
HCOy 320 326 326
50, 17 1 17 21
- g 123 107 116
e - - 0.20
N Oy 13,3 11,0 13.9
PO, - 0.03 0.0
$10;g - 15 -
F o < 0.1 0.4 0.1
Freo C,da | - 33 33
Aikalinity 263 267 268
fotal Hardness 290 293 300
Total péj as P - 0.013 0.004
Soluble ?!-ojsae %p - 0.006 0.003"
NGy as N - ' 3.00 12,50 3,13
NO; as N : - ? - < 0.01
NHy ae N - 0.06 0,03
Total KJqléahﬁ Nitrogen - 0.34 0.18
Total Org#nic fCarbon. - 19 4

All conc?ntraiiona in milligrams,/ litre.

4

o

* (Na+K) by difference,

s e et s o i sm e a4 PR,

as Na

t

expressed



WELL NO - GAM 124 (VA 57)

hate 7.1.76 1 18.3.76 6.76
‘Eonda (25%) 707 L 676 660

T.D.S. (Calc) 407 377 384

T.D.S. by Cond 370 350 340 i
oH - 7.5 7.5 .

Ca 83 79 79

Mg 9 9 10

Na * 58 45 49

K - - -

C 0y NIL NIL NIL ]
HCOy 256 238 235 _
50, 5 13 > _
n ' 88 68 75 )
> : - - 0.18 _
N Oy 38,6 33,1 42,5

PO, - - 0.06 0.02 .
S10p - - 13 -

F o < 0.1 0.1 < 0.1 )

Freo COQ? - 12 12 _
Wlkalinity 210 {95 193

Hotal Hardnea% 243 234 237 _
Total PO, s P - 0.021 0.008 _
Solubloe PohaegP - 0.003 0,006

NOs ao N § 8.70 7,50 S.61

NO, 2o NE ; - - 0,01

Ny a0 B - 0.01 0.07

Total Kj%ldah; Nitrogoen - §0.21 0.18

!
Total Orgmnic:Carbon.

!

p— - B

* (Na+K) by dlfferencc, exnressed as Va

All concentrations in milligrams/ litre.



ey

WELL NO = GAM 112 (VA 59).

- s

b e e et ¢ e ot s e v o

pato 7.1.75 18.3.76 5.6.76
Cond (23°C) 772 652 610
T.D.S. (Calc) 506 370 3465
T.D.S5. by Cond 400 340 320
pt - 7.4k 7.3
Ca 87 72 73
Mg 2 9 8
Na * 98 54 L8
X - - -
0, NIL NIL NTL
3 COy 293 247 229
50, 5 16 12
C A 153 74 _77
F = - 0,17
N O, 10.2 13,0 16,7
PO, - 0.17 0.03
S10g - 11 -
Fo 0.1 0.3 £ 0.1
. Freo cog' - 16 12
Alkalinity 240 203 188«
Fétal Hérdn@és 256 217 216
Total POJ“i as P - Oi.>057 0.012
Soluble éobas;P - 0. 003 0.006
NOy as N 2.30 2.95 3,78
N Oy as N | : - - 0.8
'NHy as N § - 0.03 0.0k
[Total ngidahﬁ Nitrogen - 0.10 0.39
-I‘otal Or@nio §Carbon. - 2 2
All concéntra?ibns'in.milliérams/ litre,
* (Na+K) byfdifference, expressed as{Na




el b nts

WELL NO - GAM 166‘(VA 56) GAM 131 (VA 58)

Date ' 2.6.76 2.6.76
‘Eona (23°%) 590 | 940
T.D.S, (Caxc)z - ; | -
r.D.5. By Corid 310 500
pH = 7.4 7.1
iCa - -
Hg - -
Na - -
K - -
C Oy - -
HCOq - -
50, 13 10
C4 73 125
2 0.16 0.20
N Oy 7.0 16.0
PO, Q.41 0,41
S0 - -
1<) 0.8 0.5
free CdaA - -
‘Klkaliniy - -
Total Hardneab - -
Total PO, ao P 0.135 0.135
L olubloe PO, as P 0.006 | : 0.006
NOy &5 N; 1.57 3.62
No, as N ; 0.03 -] 0.03
NH; as N f 0.01 | 0,07
Total KJeldahi Nitrogen 0.45 ’ 0.27
.. Total OréaniOECarbon.z | 5 3

{

All“conéentrétions in milligrams/ litre,
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(v) Bacteriological Resulbs

#Number of Organisms | Faecal Streptococci
present per 100ml per 100 ml of water
wvater

DATE WELL Total ~ '
- - coliforms E.coli I (Membrane filter)
7.1.76 | Gam 147 (VA 54) Absent Absent None
M8 3.76 1n n 1"
2.6.76 " "W 2
7.1.76 | Gam 149 (VA 55) 160 160 None
.,48.3.76 25 Absent "
2.6.76 2 2 "
2,6,76| Gam 160 (VA 56) 5 Absent None
- 7.1.76 'dam 124 (VA 57) Absent Absent None
18.3,76 n " i
2.6.76 1 t "
‘. N )
) ! '
o i |
2:.6.,76 Gam 131 (VA 58) 13 Absent g

# by Multiple Tube Dilution technlque (Most Probable Number of organiecms

present)




: _ #*Number of Organisms |Faecal Streptococci

present per 100ml per 100 ml of water
water
DATE ' WELL . Total

coliforms |E.coli I (Membrane filter)

7.1.76 | Gam 112 (VA 59) Absent Absent _‘None
. 18.3‘76 2 1" 1y
2.6.76 T : . 5 " n .

* by Multiple Tube Dilution technigue (M?St Probable Number of organisms

present)
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APPRENDIX

2.3

Chservation Wells - Bailed Somples

TDS by L CZ (mg/k) a Total Oxidiscd N
conductivity | as NO; (mg/£)
WELL (me/2) : '

o 28.4.76 2.6.76 |28.4.76 |2.6.76 |28.,4.76 | 2.6.76
GAM 123 (PVC 1) 280 320 62 61 bo.6 k6.9
125 2 480 420 62 72 34,1 ) 48,7
126 3 480 480 68 71 15.1. 42,1
127 4 400 - 370 77 78 - 39.9 bi,2
128 5 310 290 52 .56 62.0 44,3
129 6 330 300 62 63 29.7 22,1
130 7 330 340 73 76 1.6 37.6

L 132 8 360 370 83 85 41,2 40,7
136 9 310 340 64 74 54.9 40,7
137 10 290 290 60 60 59.8 | 61.5
138 11 300 310 60 61 62,0 62.5
139 12 310 350 71 67 59.8 58.9.
140 13 330 . 360 73 87 41,6 31.9
141 14 380 390 77 82 L2.5 48,7

142 15 330 320 69 70 48,7 Ly,3
143 16 360 370 83 82 19.5 16,4

145 17 270 260 52 54 18.2 16.0
146 18- . 340 330 79 70 16.4 28.6
148 19 340 340 68 69 24,8 24 4

" . 150 20 380 390 88 99 28.8 24.8
151 21 220 230 43 46 20.8 17.9
152 22 240 220 T 38 £0.1 2,5
153 .23 " 340 380 77 o4 11.1 7.1
154 24 - 330 - 61 - 29.0°
155 25 270 270 50 50 15.0 24,6
156 26 220 170 30 " 29 6.2 - 12.6
157 27 280 240 45 42 16.4 24,4
158 28 280 280 56 58 27.5 25.9

159 29 - - - - - -
161 30 310 240 83 58 17.7 26.4
162 31 240 230 41 41 i 32.3 30.2
165 32 340 330 ?1 67 20.4 18.4
164 - 33 340 320 73 70 6.2 12,6
144 34 380 400 77 77 86.4 99.6
163 - 35 240 230 41 L0 29,2 25.3
166 - 36 290 280 60 56 53.2 55.8




TDS by

conductivity

E' cL (mg/f) ’

p—

Total Oxidised N
as NOs (mg/2)

WELL (mg/2) . ’ :
- 28.4.76 | 2.6.76 |28.4.76 |2.6.76 |28.4.76 | 2.6.76
GAM 133 (PVC 37) 330 350 Th 76 42,1 k1,6
134 38 360 360 79 80 45.2 | 39.9
168 39 1050 1130 173 197 2.2 9.9
167 Lo 440 470 98 107 27.5 23.0
111 - 360 380 86 88 21.7 21,0
113 VA 60 3800 3170 850 800 1.2 3.8

- 18.3.76 28.4.76 [18.3.76 [28.4.76 |18.3.76 | 28.4.76
GAM 147 VA 54 - 330 - 82 - 9.3
149 .55 - 320 - 79 - 5.8
160 56 370 240 - 41 L.7 13.3
124 57 - 330 . - 68 - 55.4
131 58 510 460 - 107 16.2 33.7
59 - - 260 - 52 - 32.3

112




APPENDIX 2.4

CEffluent Analysis -

T ey Vateroihey
Conductivity (us/cm at 25°C) 2 750 5 150 3 550
“TDS by Cond. 1 570 3 070 2 050
pH o | 6.7 4142 4.8 5.1
Biochemical Oxygen Demand . 23 600 25 500
Suspended Solids C - 2 790 1 600
Total Phosphorus as-P , 2.8 360 240
_ Soluble Phosphorus as P 0.44 133 - 58
@ NO5 as N 029 -~ 004 058
‘ NO, as N , <0.01 <0.01 <0.01
NH3 as N 8 ) 58 118 87
- Total Kjeldahl Nitrogen ‘ 91 : 984 - 524
ca . - 130
Mg o : 24
Na 220
K : - 3 70
HCOy 903 -
S0, | | _ 10
Cl : o 350
- NOg - L3
® | PO, | : , 8.6
Fe » 0.5
| Alkalinity - - 740

A1l concentrations in (hg/])
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APPENDIX 3
‘ . Soil Analyses .
: o © 3.1 CSIRO Gemco drilling
3.2 'Intens{ve samp}ing

:3.3 Annual sampling

.A]1 soil analyses carried out by the Dept. of Agriculture
and Fisheries.



118*
119*

219 .
220

222*
223*

APPENDIX 3.1

:CS:I¢R(0.  Gemco Drilling = 21/10/75

:Depth (m)
. 0- 0,76
. 0i76-°1,52
1.52--2,29

2,29~ 3,05
3,05- 3.81
3.81- 4,58
4.58~:5,33
5.33-6,10
6.10- 6,86

6.86=-:7.63
7.63- 8,39
8.39- 9.15
9.15--9,88
9,88-10,68
10.68-10,98

11.44-12.20

13.72
16.74

*later Samples

Nitrates

112 -
19

Depth (m) ~ Dry Soil ‘Soil Soln | Dry Soil

0+0,76

0.76+1.52

'1,52-2.29
2.29+3,05

. 3,0543,81
" 3.8144.58

.4.5845,33
'5.33-5,87
6.10+6.86
'6.86+7.63
17.63-8.38
'8.38-9.14

9.14

9.14

Hlater Samples

o Nitratesb o

.

R
!
H

1

Nitrate-N, mg/1 _
Dry Soil Soil Soln Dry Soil

-0.16 1.7 ' 1,95
0,62 11.2 1.54
1,02 16.7 1.16
- 1.06 15.7 2.36
1,67 - 19.9 2.74
1,51 - 16.1 1.86
2.46 . 23.9 1.72
. 2,43 24.8 ~1.72
- :3.07 29.8 . 1,84
2,57 17.5 -3.02
2.90 - 10.6 4,35
13,29 12,3 : 6.94
»3.48 - 17.9 4.76
23,34 28.3 -2.81
2.97 . 23.4 -3.63
T 3,27 19.7 3.64
-3.93 10.9 7.87
T 10.3
S i7G11
NO,=N mg/1 Dry Soil
' 0,37
0.39

Nitrate=N, mg/1

172,05 18,2 01,32
. 21,59 18,3 -0.63
-1.88 16.8 - 1,70
2,08 17,1 0.99
2415 - 19.9 ' 2,67
7 6.28 16.3 - - +3.97
. 5.,23 = 31.9 - 4,49
495 - 7 32,4 3.94
16,80 0 = 26.2 4,13
5,97 13.4 :8.27
4,44 13.7 12.9
4,46 15,3 6.9
10,7 Lo
5.06
N02-N mg/ 1 _Dry Soil
214 ‘ - 0,54

223 . 0.10

Chloride, mg/1
Soil Soln

20.2
28.0
19.1
34.8
32.6
19.8
16.7
17.5
17.9
20.5
15.8
25.9
24,5
23.9
28.6
21.9
21,9
24,5
43,6

Soil Soln

1.37
1.47

Chloride, mg/1
Soil Soln

.
L] * .

[y

COONOOWUH _ANOUAOAANW
L

WWOWUIOWONOWPREOOLO

NN WOITNRI NN WM

Soil Soln

4,98
0.92 .



"'SITE-C

Sample
No.

301
1302
303
304
305

307
308
309*
310%

. 311%
312* -

3.

306 -

O+ ,
OUINWL ;TN ~J

" Depth (m)

3 .
'} 1t
o o o

[ ]

e o e
2O . .
COOINWONN~I

mlec{#=u1$>u>c>n>c>cxc>
H OB W W RN O

= NOWOONOO

(i)

» Nitrate-N, mg/1
Dry Soil

0,31
© 0,68
3.76
2.33
3.61
3,64
13,85
3.34

*Hater Samples =

LN Nitrates.J'f
GO e 0308 i v

m emmema et

U NoN mg/1

Soil Soln Dry Soil
) 2,33 1,66 .
5,71 0.73
5.82 6.65
-7.90 17,29
5,90 ~7.41
-7.30 -7.68
6,71 4,73
5,02
8,76
10,4
5,46
Dry Soil
S 0,72
0,78

Chloride, mg/1

Soil Soln

14.0
6.85
36.6
23.3
23.3
1.4
22.3.
14,2
17.8
27.8
54,1
59,4

Soil Soln

1,79
1,58



APPENDIX 3.2

. "Ch1oridé5content'of'air-dried:soi1-'

*'mg/1:000 gm: (ppm)

..3/6/76

CSITE.

3/12/75. ... ... 6/4/76

.0 --0.50

710,50 --1,00
voeni1400 =+ 1,50

—OoO -~

5
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8

11,50 -;2,00
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0.112
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[Ye N e RTe])
: * o @
O

1.73
:0.42
1,59

45,33

31,08

7.41
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' 'mg/1:000- gm- (ppm) -

““Nitrate content of ‘air:dried $0il-
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APPENDIX 3,3
© Annual:Sampling - GAM 147,-September; 1975

Conductivity Total Soil TN g Organic Bicarbonate
Depth (m) Micro u/cm pH Nitrate (%) PO, ‘mg/l) - NHg - N (mg/1) Carbon (%) (mg/1)
0 - :0.25 183 6.1 --0,145 11.0 23.0 ;1.72 0,305
.25 - 0,50 89 6.4 0.030 7.5 11,3 -0,37 :0,110
.50 - 0,75 53 6.4 -0.013 3.5 6.0 0,18 0.020
75 - ;1,00 99 7.2 :0,006 2,5 4,7 -0.07 , 0.225
00 - :1,25 74 i743 :0,005 2,0 6,3 0,05 -0,100
.25 = :1,50 50 7.0 :0,005 2.0 4,7 :0,05 0,010
.50 - 1,75 49 7.0 -0,006 2.5 4,0 0,07 - -0.010

.75 - 12,00 64 7.6 :0,005 1.0° 2.3 - ~0,09 ~eee-~ 40,085
.00 - 2,25 64 8.1 :0,002 1.0 | 1,0 - 0,01 ‘0,145
.25 - 2,50 54 i7.6 :0,003 1.0 12,0, -0.04 :0,030
.50 - ;2,75 55 7.4 0,004 1.5 2,0 .:0,05 : 0,035
.75 - :3.00 57 7.2 - 0,012 1.0 7.3 0,24 :0,035
0 - 3.25 87 6.6 -0.036 2.0 12,3 -0.56 - -0,065
.25 - :3.50 92 6.8 0,016 1.5 9,0 :0.36. 0,120
.50 - :3.75 114 6.5 ;0,008 1.5 5.3 -0.27 :0,240
.75 - 4,00 54 6.5 0,010 2.5 - 5.7 :0,34 :0,035
00 - 4,25 62 6,7 ‘0,008 1.0 6.0 :0,32 ‘0,025

25 - 4,50 55 6.7 :0,005 1.5° 4,7 0,19 -0,050 -
.50 - 4,75 50 6,6 .0,006 0.5 4.7 0.20 :0,020
.75 - 5,00 ,; 71 6,7 :0,003 0,0 3.3 0,12 . -0,085
00 - 5.25 o 159 6.5 -0,008 0.5 5.7 0,28 :0,095
.25 - 5,50 52 6.4 :0,003 0.5 ; 6.3 0,15 -0.020
S50 - 5,72 .60 - 7.3 -0,002 0.0 h 5.3 -0.09 ‘0,120
.75 - :6,00 . ' 55 - 7.0 ;0,004 0.0 5,7 -0,09 ) -:0,050
.00 - 6.25 116 i7e9 ;10,005 2.5 6.3 0,13 .- _ 0,035
.25 - 6,50 0 . b2 7.0 10,005 - 1.5 5.0 0.15 -0,025
.50 - 6.75 - 52 - :6.9 -0,006 0.0 4,3 0,17 0,020
.75 - 7,00 B 6,9 -0,002 - 0.0 3.3 -0.06 - 3 -0,060
.00 - ;7,25 75 i7e2 10,002 0.0 3.0 :0,16 :0,115
.25 - 17,50 . 63 7.0 ;0,005 1,0 4.7 :0,14 _ :0,060
.50 - 7,75 58 6,8 -0,005 2,0 5.0 :0,14 :0,015
.75 - 6.8 0.0 7.0 0,06 -0,020

N NNUO OO O N NN R ERWOWWRNNN R IE RO OO
® . [ ] [ ] ®

:8.00 .- - 60 ;0,004 . .




8.25 58 .0.005 0,045

8.00 - | 6.7 1.0 6.0 0,17

8.25 - 8.50 81 7.3 :0,005 1.0 5.7 0,12 0,085
8,50 - :8,75 66 7.1 :0,004 1.0 3.7 0,09 0,055
8.75 - 9.00 117 7.9 0,004 2.0 3.7 0.12 0,305
9.00 - 9.25 87 747 10,004 0.0 4.0 0.06 0,130
9255950 88 7.4 0005 1.0 7.0 0,17 0,115
9.50 - 9,75 71 7.2 0,002 0.0 4,0 0,10 0,065
9.75 - 10.00 65 7.1 0,003 0.0 4.0 0,15 - 0,035
~10,00 <1130 e oG e e ] \ 0,005 0.0 5.0 0,33 0,050
11.00 - 12.00 128 7.9 :0,005 1.0 4,0 0,22 0,315
12.00 - 12.50 117 8.8 0,003 2.0 2.0 0.35 0,305
12,50 - 12,75 140 8.8 0,005 3.0 2.0 0,40 0330
12.75 - 13,00 132 8.9 0,005 2,5 1.3 0,14 0,290
13.00 - 13,25 = 132 :9.0 0,003 2.0 3.0 0,25 0,325
13.25 - 13,50 132 9.0 110,003 2.0 1.7 0,27 0,310
13.50 - 13.75 129 19,0 0,003 3.0 1.7 0,31 0,275
13.75 - 14,00 127 9,1 10,003 3.0 1.3 0,23 0.265
14.75 - 16,00 682 19,7 0,005 3.0 4,7 0,27 0,825
9.6 3.0 3.3 0,37 1,160

16,00 - 18.00 . 629 ;10,006



APPENDIX 4

- Detai'l_s of Observation Wells

s s s s
Rk

Ry
-
A .
>
4 e i o e te w e Tt ete siesamen e
e e eatde
e = g S

O o T
R T e T



| anl e d, on

- -OBS;NO, TEMP.NO.:~ DEPTH ' ’S:H,L.*’

GAM 147

,,i.*

" CASING

Cable tool drilled (September-October; 1975)

149
160
124
131
112
113

-{m) (m)

20,0 11,95
18,0 2,20
18.0 -0.,90

22,0  :6.60 -
18.0 2.45
27.0 11,30
20.0 ‘ .,3092

Auger drilled (August and

GAM 123
125

127
- 128
. 129
7130

132

136 -

137
- 138
‘139
140
1141

142

143
145
146
- 148
150 -
151
S152 ¢
. 153
154

155
156 -

134
168
167

PVC 1
126 .-

.

Rk 1

et s ‘ .
NO PO UIW OO0 00 00 00O =
L ] .

o & [ ) e & o )

» . ]
MO OCOOOWREOWOWOVWOWOARANAONWROOAONNONSEOOOINOOONOOUANO

NNONOPOUINTUIARIERONOOOF AN
a L2 [ ) L]

steel 152 mm,127 mm
steel 152 mm

PVC 76 mm .

steel 152 mm

PVC 76 m

steel 152 mm

steel 152 mm

November, 1975)

1

1

6,70
7.32
-5.50

. 5,74
6.40

6.55

. 13,51
© 3,51 "
6,32

8,09

0.19
6.71
2.92
7.74

5.13

2,20
3.57
0.36

7062
-:1,68
23,40
3,10
2.29
~7.14
1,36
2,35
‘1,63
- 0.77
-1.61
:1.38
1,36
2,86
- 7463
"+ 2,86
3.81
4,06
4,61
:5.66
5,57

St%nding;water level at‘time of drilling. '
Depths of the auger drilled holes are.only approximate and are taken to .
+ bejequalito the length of casing able to be inserted in the hole.

A1 PVC 76 mm

t

slotted 14-
cased to 3.

slotted to

cased to 7.

20
80
18

m
m
m

30 m

slotted 3-18 m
cased to 11.73 m

cased to 5.

bottom 3 m
]}

bottom 6 m

bottom 7.5

slotted to

bottom 6 m

bottom-7.5
1}

slotted to

" bottom:7.4

slotted to

bottom 7.3

bottom 6 m
slotted to
slotted to

bottom:7.5
slotted to

bottom 6 m

-slotted to
1

49 m

slotted

slotted

m slotted
surface
slotted
m slotted

surface
m slotted
surface
slotted
slotted
surface
surface

m slotted
surface

slotted
surface

In

sezeral cases soft unconsolidated sediments..collapsed back into the hole
an’ up inside»the-casing as it was inserted, ’

|
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DEPARTMENT OF MINES —SOUTH AUSTRALIA

SCALE 1:1,000,000

COMPILED S. Barnett
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kD R K.

KRAFT MIL-LEL SPRAY EFFLUENT SCHEME

pate 28 Sept. 1976
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PLAN NUMBER
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NOTE : TO OBTAIN THE PROJECT
NUMBER OF A BORE, PREFIX THE . ' .
NUMBER WITHIN EACH HUNDRED N.B. Arbitrary datum used, not MSL. PT Adelaide \
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. [ N
SCALE [ :2500 GAM........... GAMBIER L——— Geological cross-section GAM 167
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FIG. 2
DEPARTMENT OF MINES —SOUTH AUSTRALIA SCALE  As shown
coveiep. . Barnett SOUTH EAST WATER RESOURCES pare 6™ Oct. 1976
oRn T.E. | cro { MIL-LEL=INNER NETWORK PLAN NUMBE R
SITE TOPOGRAPHY AND WELL LOCATION PLAN 76—763
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DEPARTMENT OF MINES —SOUTH AUSTRALIA

SCALE As Shown
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DATE ™ September 1976
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i SOIlL. SURVEY LEGEND
’ = Boundaries of soil units \
! Soil survey—profile description sites
: NOTE : TO OBTAIN THE PROJECT ®6 Sites for routine soil sampling
: NUMBER OF A BORE, PREFIX THE
NUMBER WITHIN EACH HUNDRED
WITHIN THE ABBREVIATION BELOW.
@®
SCALE | :2500 a GAM..... GAMBIER GAM 167
50 0 50 ~ 100 150 200 250
I R | | — ]
METRES FlG L"
| DEPARTMENT OF MINES —SOUTH AUSTRALIA SCALE As shown

comei e o D Armsfrong
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SOIL MAP AND SAMPLING POINTS

~ae oM Oct 1976
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4 NOTE : TO OBTAIN THE PROJECT

6 NUMBER OF A BORE, PREFIX THE
NUMBER WITHIN EACH HUNDRED
WITHIN THE ABBREVIATION BELOW.

Depth to water table in metres below
ground surface

aiad

\ 554
®
GAM..........GAMBIER . ‘ . 7
0 N.B. These contours show the approximate depth to the water GaM 16
table at its highest level during its seasonal fluctuations
FIG. 5
DEPARTMENT OF MINES —SOUTH AUSTRALIA SCALE  As shown

pate  5th OCT;‘v 1976

COMPILED . 5, Barnett SOUTH EAST WATER RESOURCES

MIL-LEL-INNER NETWORK "

PLAN NUMBER "

16771

prN T.E. {CKD

DEPTH TO WATER TABLE — JAN. 1976
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x 20 > 400 mg/!
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I T I | | ___| : 82
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