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DISPOSAL OF EFFLUENT AT • 
KRAFT CHEESE FACTORY, MIL-LEL, MT. GAMBIER 

Progress Report No. 1 - to June, 1976 

ABSTRACT 

A monitoring programme has been established, 
in a paddock immediately north of the factory, to 
ascertain the e f fec t of spr inkler disposal of 
par t ly treated factory e f f luent on s o i l , herbage 
and groundwater.composition. The aim of the inves-
t igat ion is to determine management techniques fo r 
the safe disposal of whey. 

Representative si tes have been selected for 
regular so i l and herbage sampling and sampling of 
groundwater w i l l be achieved through a network of 
47 observation wel ls . These samples w i l l be mainly 
analyzed for ni trogen, chloride and to ta l sa l t 
content. 

Results of groundwater sampling so far have 
shown background n i t ra te values of up to 42 mg/1 
before any e f f luent has been applied to the area. 

I t is recommended that sampling continue at 
regular intervals for a minimum period of two years 
to determine long term effects of th is method of 
e f f luent disposal. 

INTRODUCTION 

The disposal of industr ia l wastes is a general problem in the 

South East of South Austral ia (Fig. 1). Good qual i ty groundwater occurs at 

shallow depths in an often cavernous limestone aqui fer , and is very suscep-

t i b l e to contamination. To protect th is important water resources, leg is-

la t ion has been passed prohib i t ing the disposal of untreated wastes d i rec t l y 

underground as from 31st December, 1977. 



The management of Kraft Foods Ltd. has taken a posi t ive step 

at the i r Mil-Lei cheese factory in changing the i r disposal practice from 

di rect discharge underground to land appl icat ion. They are spray i r r i ga t i ng 

about 20 to 40 hectares of perennial pasture with a t rave l l ing i r r i g a t o r , 

the fodder being cut and removed from the paddock, with some areas grazed 

by cat t le (Fig. 2). % 

Owing to complicating factors at Mil-Lei of high winter r a i n f a l l , 

permeable soi ls and good qual i ty groundwaters at shallow depths, an invest i - ' 

gation was i n i t i a t ed with the co-operation of Kra f t , to monitor the results 

of th is disposal method. The part icipants in th is project are the Department 

of Agriculture and Fisheries, Department of Mines and the Engineering and 

Water Supply Department. As a resul t of th is invest igat ion, modifications 

of th is disposal method may be suggested for th is and other s i tes in the South 

East where i r r i ga t i on with e f f luent is to be practised. 

The aim of th is report is to detai l a l l work carried out before 

commencement of e f f luent sprc^ying, to establish normal background data. 

PROJECT-AIM 

The fundamental aim of th is invest igat ion is to enable guidelines 

for safe disposal o f whey to be formulated. To achieve t h i s , i t is proposed 

to monitor the composition of herbage, so i l and groundwater before e f f luent 

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

made on application rates and d i l u t i on of the e f f luent on the basis of these 

analyses to ensure maximum protection of the groundwater regime. 

I t i s considered that the application of e f f luent w i l l lead to an 

increase in concentration of par t icu lar sal ts (especially n i t r a t e , Total 

Kjeldahl Nitrogen, chlor ide, Total Organic Carbon and to ta l sa l t level) in the 

s o i l , herbage and groundwater;. 

I f a water table mound does form due to the increase in i n f i l t r a t i o n 

above normal p rec ip i ta t ion , i t w i l l be detected by accurate water level 



% 

- 3 -

PROJECT METHODS 

In general, the f i e l d work consists of regular sampling of the 

s o i l , herbage and groundwater at speci f ic sites wi th in the disposal area. 

Analysis of the sanples should reveal changes in composition during the 

period under study. S imi la r l y , regular measurements of the groundwater 

level w i l l indicate the e f fec t of e f f luent disposal on groundwater levels^ 

Sampling fo r a short period before e f f luent application w i l l assist 

in terpretat ion of the analyt ical resu l ts . 

A network of observation bores wi th in 1.5 km of the s i te w i l l be 

used to determine the regional water table configuration at three-monthly 

intervals with a closer gr id inside the spray area for detai led water level 

measurements every 3 weeks and sampling at monthly in terva ls . Seven holes 

were d r i l l e d by a cable tool r i g to ensure sampling by portable pump with 

the remainder d r i l l e d by an auger r i g with sampling by ba i le r . 

Representative si tes w i l l be selected for regular so i l sampling. 

An annual sampling at 0.5 m increments down to the water table w i l l ind icate, 

the nitrogen p ro f i l e of the so i l above the water table. 

A more intensive sampling at the same sites w i l l 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 s i t e , 4 holes w i l l be sampled with samples being bulked from 

the same depth. 

. Routine herbage samples w i l l be collected from selected s i tes at 

regular intervals for analysis. 

SITE PREPARATION 

The, disposal s i te l ies 8 km northeast of Mount Gambier and consists 

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

I t consists of two paddocks t o t a l l i n g 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 hal f and f l a t or 

nearly so in the northern part . Apart from pines along part of the western 

boundary and one or two in the midd le , i t supports only pasture plants with 

small areas of bracken. 

The southern paddock contains perennial and annual pasture species 

including perennial rye-grass, lucerne, sub clover and so r re l , while annual 

species predominate in the northern paddock. 

The average annual r a i n f a l l for the area is about 80 m with an 

A Class pan evaporation of approximately 1 520 mm. 

Well Grid for Groundwater Observations 

A f i e l d survey was carried out to locate a l l ex ist ing wells 

wi th in 1.5 km of the i r r i ga t i on s i te and from these, a gr id of 33 wells was 

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

8). 

In addition to th is gr id 47 observation wells were d r i l l e d in or 

adjacent to the proposed i r r i ga t i on area (Fig. 2) . Seven holes were d r i l l e d 

with a cable tool r i g - 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 f i na l depth of 15 m 

below water table. This enabled accurate assessment of the underlying geology. 

The wells were cased to the water table with 152 mm diameter steel casing 

with the exception of two wells which were f u l l y cased with s lot ted 76 mm 

PVC casing (due to very d i f f i c u l t d r i l l i n g conditions in unconsolidated 

sediments), the 152 mm casing allows groundwater sampling with a portable 
i 

submersible pump and also the measurement of temperature and dissolved oxygen 

prof i les when desired. 

i" 
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The remaining 40 wells were d r i l l e d with a Department of Agricul ture 

and Fisheries Proline auger r i g using 102 mm diameter f l i gh t s and cased with 

76 mm slot ted PVC casing. Some problems) were encountered with unconsolidated 

sediments collapsing back in to the hole whi ls t the auger f l i gh t s were being 

removed and before the PVC casing could be inserted in the hole. These 

holes were located on a gr id inside the area (Fig. 2) . % 

Hydrogeology 

The geology and hydrogeology of the s i te is summarized in Tab led . 

Detailed geological logs of the cable tool holes are presented in Appendix 

1 and geological cross-sections shown in F ig . : 3. 

The area under invest igat ion can be subdivided into two regions. 

The southern hal f exhibits an undulating topography resul t ing from a blanket 

of unconsolidated sands of variable thickness over the stranded dune complex 

of the Bridgewater Formation. This un i t overlies the Gambier Limestone with 

an almost horizontal unconformity. 

The northern port ion however, is almost f l a t - l y i n g with the 

Bridgewater Formation absent. Here, the sandy clays and s i l t y sands of the 

Malanganee Formation (which were probably deposited in inter-dunal lagoons 

during the Pleistocene shoreline retreat) d i rec t l y over l ie the Gambier 

Limestone. . . . 



TABLE 1 

HYDROGEOLOGY 

UniTand Lithology 

Malanganee Formation-unconsolid-
ated Wincl-bTowri quartz sand ' 
derived from winnowing of aeolian-
i t e dunes (Crocker, 1946). Also 
includes sandy cl^ys and s i l t y 
sands deposited in back-shore 
lagoonal environments. 

Pleistocene Bridgewater Formation- orange-
brown quartzose calcarenite 
(aeo l ian i te) , foss i l i fe rous. 
Unconformably overlies Gambier 
Limestone. 

Oligo- Gambier Limes tone-typical ly an 
Miocene offwhite to grey bryozoal calcar-

enite containing black f l i n t and 
traces of green glauconite. Very 
small ca lc i te rhombs often present. 

Age 

Pleistocene-
Recent™" 

Hydrogeology 

Poor aquifer of l imi ted areal extent 
where water table "is" close to ground ' 
surface. Often contains perched water 
tables. Stock supplies only of very 
low sa l i n i t y water (less than 300 mg/1). 

Variable aquifer of l imi ted areal extent. 
Generally not widely developed. 
Hydraulical ly continuous with Gambier 
Limestone aquifer. 

An extremely important water resource 
for domestic, indust r ia l and i r r i ga t i on 
purposes. Contains good qual i ty ground-
water (less than 500 mg/1) at shallow 
depth. Easily contaminated due to i t s 
cavernous nature. 
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Soil Survey 

A so i l survey of the disposal area was conducted in August, 1975. 

The aim was to describe and map the so i l to permit better understanding of 

the results and assist extrapolation of the results to other s i tuat ions. 

The s i te was surveyed by description of so i l prof i les on a 61 m 

square gr id with auger holes (33 mm in diameter and 1 200 mm deep.) d r i l l e d 

by a prol ine auger to allow inspection of the p ro f i l e . At a l l s i tes depth, 

texture, type and amount of stone were recorded, and at about 25% of the 

s i t es , so i l colour (Munsell) f ab r i c , reaction to 1 N Hydrochloric acid and 

pH were recorded. 

As a resul t of th is f i e l d work the area has been divided in to four 

quite d i s t i nc t units described as follows with detai led prof i les presented 

in Appendix;1.1. 

SOIL UNIT 1. Sand over shallow stone so i l s , area 8.0 ha. 

This unit slopes gently away from the factory to the north, with 

very gentle undulations. The soi ls a l l have a sandy loam surface texture 

(Malanganee Formation), with the sand predominating down the p ro f i l e generally 

to about 0.6 m. 
% 

Below the sand there is usually a layer of red to orange medium 

clay, usually less than 0.6 m th i ck , although the clay was not encountered on 

a s l igh t r i se . 
j 

Generally coarse textured calcareous stone (Bridgewater Formation) 

occurs wi th in 1.2 m of the so i l surface with nodular ironstone gravel 

occasionally found in the sand immediately above the clay or stone. 

The clay in th is un i t was well drained. No*gleying was observed. 

Generally i t is weakly pedal with clay skins apparent at most s i tes . 

*gleying - a bluish-grey compact so i l horizon developed under the 
influence of excessive moisture. 



Soils of th is unit should be well drained allowing rapid i n f i l -

t ra t ion of r a i n fa l l and e f f l uen t . The clay should not be a s ign i f i cant 

barr ier to i n f i l t r a t i o n because i t occurs as a thin layer and has some 

structure. 

SOIL UNIT 2. Deep sand-dune s o i l s , area 10.5 ha. 

Thi's uni t is essent ial ly 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 d r i l l i n g 

during construction of the observation bores indicated that i t overlies 

Bridgewater Formation. I n f i l t r a t i o n of r a i n fa l l and e f f luent in th is uni t 

would be extremely rapid. 

SOIL UNIT 3. Red clayey soi ls with shallow stone, area 2.0 ha. 

A gently to steeply sloping uni t with a considerable amount of 

clay in the surface so i l layer. Surface textures range from f ine sandy loam 

to sandy clay loam overlying f ine sanely loam to clay loam. 

Coarse calcareous stone (Bridgewater Formation) always occurs wi th i 

0.7 m of the so i l surface. 

In most cases the prof i les in th is un i t contained very l i t t l e sand 

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

t ion was ei ther not deposited or has been removed. The resul t ing so i l has 

developed from and in the Bridgewater Formation. 
i 

Many of the soi l prof i les were of uniform texture (Northcote, 1971) 
v 

and can be c lass i f ied as Terra Rossa soi ls according to the Great Soil Group 

c lass i f i ca t ion . 

The soi ls of th is un i t have a medium i n f i l t r a t i o n capacity and are 

well drained. However, run-of f is l i ke l y during heavy rain or when e f f luent 

is applied at heavy rates (at say greater than 8.0 mm per hour). 



SOIL UNIT 4. Sandy soi ls of the f l a t , area 20.8 ha. 

The soi ls of th is uni t consist of sand extending to 1 m over 

most of tne area. Surface texture is generally a sandy loam becoming more 

sandy with depth. 

In two small low ly ing areas the surface so i l was darker coloured 

with paler lower layers than on the main better drained area. » 

Within th is uni t the topography is nearly f l a t with undulations of 

only 1-2 m. The north east corner is inundated during the w in ter , and a water 

table occurs over most of the uni t at 1-2 m. Deeper d r i l l i n g during construc-

t ion of the groundwater observation wells revealed a bluish grey impermeable 

clay at 3-4 m. 

The inherent i n f i l t r a t i o n capacity of the so i l is very high. 

However, i n f i l t r a t i o n may be prevented by a high water table l i ke l y to 

develop during winter and i f e f f luent applications exceed evapo-transpiration. 

INITIAL RESULTS IF MONITORING 

Groundwater 

The depth to. the water table beneath the i r r i ga t i on s i te varies 

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

of course, mainly a re f lec t ion of the topography. The regional water table 

configuration (Figs. 7 & 8) shows that groundwater flow (which is perpendicular 

to the water table contours) is towards the southwest. The gradient of the 

water table is also steepening in th is direct ion and represents the northern 

margin of the "Steep Gradient Zone" (Waterhouse, 1975). 

Water table contour plans of the s i te (Figs. 9 & 10) also show the 

southwesterly trend but with a topographic e f fec t from the dune forming the 

highest point on the area of in teres t . As can be seen in the geological 

cross-section ;(Fig. 4 ) , the water table is continuous across geological 

boundaries. Water level measurements taken at three-weekly intervals indicate 

that the highest point of the water table occurred in January with the lowest 

level in late July . The range is 0.6 to 0.8 metres. 



The approximate annual.recharge has been calculated to be about 

200 mm on the basis of t r i t i um work carried out by the CSIRO. 

The chemical composition of the groundwater is of the calcium 

bicarbonate-sodium chloride type which can be explained mainly in terms of 

dissolut ion of dolomitic limestone and cycl ic sa l t (Waterhouse, 1975). 

Analyses of pumped samples from the cable tool d r i l l e d wells shQw 

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

147 and 149 were sampled af ter 30 mins.pumping with a portable submersible 

pump and GAM 131 and 160 s imi la r ly with a Finsbury centr i fugal pump. Sampling 

was carried out on most bores at approximate monthly intervals with. the 

analyses included in Appendix;2.2 covering the period only up un t i l straying 

of e f f luent commenced in early June, 1976. 

I t is interest ing to note the reasonably high n i t ra te values (up 

to 42 mg/1) present before any e f f luent had been applied to the area. The 

n i t ra te ion is derived from the breakdown of organic wastes and i t s presence 

in th is area is thought to be mainly the resul t of agr icu l tura l pract ices, 

e«g. stock wastes and f e r t i l i z e r s . 

As expected, the i n i t i a l po l lu t ion indicator levels and bacteria 

counts are f a i r l y low. The presence of bacteria in wells where the water table 

is very shallow (GAM 131, 149, 160) is possibly due to so i l bacteria and con-

tamination from grazing ca t t l e . 

The remaining observation wells were well bailed before sampling 

(su f f i c ien t to empty well column) on an approximate monthly basis, and analysed 

for chlor ide, n i t ra te and conductivity with results tabulated in Appendix 2.3. 

Values from each well appear reasonably consistent, even though they d i f f e r 
> i 

from samples obtained by pumping from the same we l l . D i f fer ing quanti t ies of 

groundwater removed from the well before sampling could account for these 

discrepancies. 



Fig. 6 shows sa l i n i t y and n i t ra te contours of bailed samples for 

A p r i l , 1976. The sa l i n i t y 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 port ion of the area. Here, the water table is also 

shallow (1-3 m). 

Sa l in i ty levels of over 400 mg/1 are rest r ic ted to the area close 

to the factory and down gradient from i t and could possibly be the resul t of 

the previous practice of sub-surface waste disposal. Two observation we l ls , 

GAM 113 and GAM 168 show obvious signs of contamination with very high sa l i n i t y 

values and a surpr is ingly low n i t ra te content. This trend compares well with 

the e f f luent analysis in Appendix 2.4. 

In f a c t , pol luted groundwater was intersected during the d r i l l i n g 

of GAM 113. The water was mi lky , noticeably warm and possessed a strong 

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

gain an indicat ion of the composition of groundwater pol luted by whey and also 

to detect any improvement in water qual i ty with the cessation of underground 

disposal. 

Soil Analyses^ • 

Nine representative sampling si tes have been selected with the i r 

locations, shown on Fig. 4. Although a large number of so i l samples have been 

taken for analysis by the Department of Agriculture and Fisheries, most 

analyses have not yet been completed. 

Soil, samples were taken at the fol lowing dates:-

Oct. 1975 During d r i l l i n g of the deep observation wells by Department 

, of Mines cable tool r i g . 

! Frozen samples to be analysed for n i t ra te and chlor ide. 

• ' ! Dried samples to be analysed for to ta l ni trogen, organic 

carbon, carbonate, bicarbonate, ammonia, to ta l sal ts and 

' pH. 

Results from GAM 147 are shown in Appendix 3.3. 



Oct.. 1975 Deep d r i l l i n g at 3 si tes by CSIRO. 

Frozen samples for n i t ra te and chloride determinations. 

These analyses have been completed and results are presented 

• in Appendix;3.1 (the sampling si tes are indicated as CI to C3 

on Fig. 3). 

Dec. 1975 F i rs t routine so i l sampling, 9 s i t es , 50 cm increments to 2 .m. 
% 

Frozen and dried samples for same analyses as for Department 

of Mines wel ls . 

Ap r i l , 1976 Second routine sampling as above. 

June, 1976 Third routine sampling. 

Results of n i t ra te and chloride analyses for the above routine 

samplings shown in Appendix 3.2. 

Herbage Analyses 

Herbage sampling was started in September, 1975 by taking a single 

sample of herbage from each of the 9 so i l sampling s i tes . Bulking the samples 

from sites 1 , 2 and 9 and si tes 3 to 8 produces samples A and B respectively. 

These samples are being analysed for n i t r a t e , n i t r a t e , to ta l 

nitrogen and magnesium. 

To date, only sample B has been obtained i . e . pasture wi th in the 

main e f f luent disposal area adjacent to the factory. 

Sample Date. • Analysis (%) 
; N P S CI K Ca • Mg Na 

2/12/75 1.08 0.16 0.15 0.81 1.10 0.41 0.19 0.28 

THE EFFLUENT ' 

? 
Eff luent produced by the factory consists chief ly of whey, together 

with small quanti t ies of detergents and sodium hydroxide,, and wastewater 
i • 

produced from Ispillages and washing downa 

i As much whey as possible is sold to pig farmers for use as feed, 

and i t is the :whey surplus to th is requirement which is disposed of by spray 

i r r i g a t i o n . 



Eff luent is pumped to the treatment plant at the southwest corner 

of the factory s i t e . Whey is treated in a f l o ta t i on cel l to remove as many 

solids as possible which are disposed of by dumping on the ground. The whey 
i 

l i qu id waste lis then d i lu ted with well water and mixed with the remainder of 
| 

the ef f luent .before spray i r r i g a t i o n . The,di lut ion factor being used in 
i 

approximately 1 part whey to 3 parts of water. The water used for d i l u t i on 

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 

e f f luent underground. A well d r i l l e d to the Knight Group confined aquifer is 

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

Spray i r r i ga t i on t r i a l s to determine the optimum water-whey ra t io 

commenced in May, 1976. I t was desired to i r r i ga te with the highest possible 

whey concentration to reduce the volume of e f f luent to be applied. The upper 

l i m i t of whey concentration was that which caused pasture burn (approximately 

3 000 mg/1). 

The tests were completed early in June, and spray i r r i ga t i on on a 

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

mately 14 hours per day, 7 days per week. 

There are 13 hydrants in the i r r i ga t i on area to which the t rave l l i ng 

i r r i ga to r w i l l be attached in turn (Fig. 2) . Use of hydrant 1 would resul t in 

ef f luent being sprayed onto the factory car park and onto two houses adjacent 

to the ' factory. Hydrants beyond No. 10 w i l l only be used to dispose of 
i 
t 

surplus e f f l uen t . Complete rotat ion of hydrants is expected to take approxi-
j 

mately 2 weeks, during which time eff luent! equivalent to 50-75 mm of r a i n f a l l 

w i l l have been sprayed onto each section of pasture. Approximate spraying 

rate is 50 kl per hour. 
, t 

Grazing of approximately 40 cows for 2 hours per day, in the area 
: I 1 

between gate. l and hydrant 8 (Fig. 2) commenced on June 27th and w i l l continue 
) ' 

unt i l the end of August. Pasture would then be slashed, and cut for hay between 
s 

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

• main i r r i ga t i on area, up to hydrant 8 w i l l be forage harvested during July and cut for hay la ter in the year. ! 
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The area beyond hydrant 8 is used for uncontrolled grazing. 

The u t i l i sa t i on of areas described above w i l l probably apply 

un t i l the end of 1976. 

Sampling and Analysis 

Eff luent is to be monitored dai ly by Kraft for suspended so l ids , 
% 

pH and Chemical Oxygen Demand, and conductivi ty. 

Kraft plans to i ns ta l l an automatic e f f luent sampling device before 

the end of 1976, which w i l l enable dai ly composite samples to be taken. 

Refrigeration of samples w i l l also be incorporated. At th is stage i t is not 

thought that e f f luent composition varies greatly throughout the day. 

Analyses of "grab" samples of ( i ) e f f luent as applied to the pasture, 

( i i ) undiluted whey a f ter f l o t a t i o n , and ( i i i ) bore water used for d i lu t ion 

are given in Appendix.2.4. 

CONCLUSIONS AND RECOMMENDATIONS 

A monitoring programme has been inst igated to determine i f 

spray i r r i ga t i on of e f f luent can be a successful disposal method with re-

commendations on application rates and ef f luent concentration provided on 

the basis of analysing s o i l , herbage and groundwater composition. 

I t is thought that ni trogen, chloride and tota l sa l t content are 

suitable parameters for analysis, but these may be modified as the project 

progresses. Although background n i t ra te values are as high as 42 mg/1, the 
i . . . 

n i t rate: ion may not be a c r i t i c a l parameter in determining contamination by 

e f f luen t . j 

Regular sampling should continue at regular intervals for at least 

two years. In par t i cu la r , groundwater sampling should be carried out at 

monthly intervals un t i l the end of 1976 to monitor any rapid changes in 

groundwater chemistry. , 

> j • 

t . . : 
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•5M DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y S E C T I O N 

BORE LOG 
hirer 06PT. OF N/IINES 

D r i l l type C A B L E / T O O L -

C i r c u l a t i o n W a t . ® * - , m u d Logged b y S B A R N E - T T 

D r i i i e r A . A n c t ^ r s o n Date l o g g e d 2.<o • 2 > * 7 & 

Star t I O - q - 1 5 Bore D iameter I 5 2 . m r o 

Finish n - q - 1 5 . DEPTH Z O - O O m 

A . M . G . Zone 

Coords . E 

N 

Datum Elev. M S L P t A d < z . l . 

(m) Ref. Pt. Elev.H feO&m-T.O.C/. 

Sur face Elev. 

HUNDRED 

SECTION 6 1 

STATE No.70222700W00170 
Pro jec t No.GAM I4-7 
Docket No.23>g/75 
Bore Ser ia l N o . W 3 / 7 £ > 

D e p t h l o 

W a t e r cu t (m) 

.Dep th to 

s t a n d i n g w a t e r (m) 

SUPPLY 

l i t r e s / s e c . M e t h o d o f test 

T O T A L DISSOLVED SOLIDS 

M i l l i g r a m m e s / l i t r e A n a l y s i s W . N o . 

12-25 11-94 da>\>\Vi 12-Om 
20 0 

AO 2. & 4 W s 
Ana, 

REMARKS K f Z A F T 6 P R A < - t E F F U J C - N T 6 C H £ M E > I N V E ^ T K ^ A T I O N , M I L E ^ . T & M P . M ? V A S O . , P E « M I T 

& O R . & - C O C 2 E X 3 F R O M S U R F A C E " T O 1 4 1 S " W I T H T o 2 0 - 0 m 

? 
U) 
i 
1 
V) 

• 5 - E 

1-0—r 

•1-5-

( m ) 
DESCRIPTION 

120 AR&M i f C o/or-k, cJ->oco/s>ta- i>/-owo //•> co/ocrf~ 

iva// Sor~{<2-<=/ 3- (ZO^nr 

O c c & . S ' o n & / / " 0 6 r / 0 c / < 2 c / <jr-£>ins. O / 

•Sfo r~t<C S/Y 
0 - 2 5 - O S p m d s on>r>o<z V o w / 7 
c o / o t / O / z w a r ^ / d / i ; 1 / "oofs 

0 - 5 0 — I • 2 5 hoht brown r o o f s 

b s ^fcov®/ co/ocreo^ 

D r n : ^ - * ^ 

Dote: |S- S ^ 

Sheet 1 . oi 3 
B o r e F o l d e r N o . 

P F NP S I 0 5 3 7 M H 



o z 

£ 

i 

£ 

I r 
10 
XI 
0 
\ 0 
X . 

0 

15-

i o < O 
o 

20 

25-

40 

4-6-

50 

60 

DEPARTMENT QP MIMES — SiNJTnH .AUSTRALIA 

DEPTH nv 
rrcin r 

DtSCRIPT ION 
| -50 - m'&i/n/y C/iz&o d.ra^/j 'a 

wifh ^ ofei^-fe / f a rown . 

I '0O 2 'OO m ol<z.z>tn o-F-fs*shitjtz. •A.r~<z.r->/{<2., V s/̂ tz 
a s d t o v e . 

2 0 0 - 2 - 7 5 rr-1 s-s for- /• SO-f-SOm 

f n o f C ' o j 

3*1 & T o / — ( ' a - vwj1/? 
ct&t-lc 6rOw/-> <y>affv'/""> Q. So/ / 
fy consoAo^feo'^rown s/tf-

3.75—4-00rr"» a>-s / 0 % <3^ S//f 

4 - O O - 4 - 7 5 m &-r-<zjn>t<2-- w / (h cJk. brr> 
nnc>t{limg ^ minor- S ' / f 

^ -"7 5 5 ' O O n n c o / o w e o ' t<z w/(h fight 

5 0 0 - 5 1 5 m d-s d./bova w/(h h ^ h f cJe>.rfc, 
JbroWrT motf/tnj 

vsMf • 

— & • OO rr> nnosf/y c/lo &r~owr> w/̂ A 
mofftmg 

6 0 0 - 7 5 0 m AS 5 O O - 5 -ySrr? 

6& 
Borehole. Slate No. 702227OOW0OJ70 Dm. &.K/1 Sheet o 1 

Bore F o l d e i N o . 

P F N9 S I 0 5 3 7 a M H 



DCPJWTIMBSnr OF ATvlSB — 50UTH AUSTRALIA 

D£SCR IPT ION 

7 -0-i 

• 12 <K 

13-0—E ± - " 

7' SO - © • OO m e/yfe. ^ &J-<ZT->/(<2.y av. S/XjZ, 
0 3 - 0-4 mm 

/a»w/-? »r-a^->t(<2. •suz.aJ. 
O O 3 mrrv 

0 - 3 O - 1 2 - O O m /"awn c o / o w ^ ? ' dz-e^/^z- a 

12 00 2 o - o C A L j C A Q C M I T E / o ^ 
C o n s o / ' O ^ B C I ' w / ^ / 7 2&% o / - e » / - > ^ < z . C i t o -
/ot(/(<z.. Av&zr^/y Aryo^oa/ /J-a^s up to 2mm 

m i n o r " * > s a J / c a ^ a n j ' a c / / r - i j J S . f ' o 

/c. 
1 2 - Z O - 1 2 - 2 5 m off-whifc. c V c i r ^ , ^ , 

O S-/ O 
12-25 —12-7& ^oa/e orange vv;1/) A ^ o ^ . / f d j s 
12-76 - 1 3 0 0 m a s y^or- /2 2 0 ~ / 2 2 S m 

'd./<2 or-&r-xj<z cA/cd^-an/'^e. w//^ 
" < mrr-, wt/J-> c/p fo 4Oyl 

3 I 

16 CH 

^ CQ 

18 (H 

ZO r i 

13*00 — IS m /)d/<z o/~; 
or&npz. WCsF ^2-c 

14-15 - v.yCU>/<2, o r & n o e A r y o z o ^ / 

I 4 - 3 0 - I 4 - 5 0 m »s /ok- /2 2 0 - / 2 2 5 ^ 
M. &O- 1-a -70 mr» a-fe for- /S O - 14 IS m 
14-TO - |4 -15 m '2-ZO-12. 2.Sm 
14-75 - I 6 0 0 r n ^os/G. 

c-e> Tc.1 /cjf/'te. 
f>o<z, /br-yaz caJbfer hryoz. 
• - V'fi, • - " 'O'X/b/ejbS of 

| & O Q » 3 i O - O O m v. pSr/a. o r a n o a //o co/our- ( hr-yo-^. fr-s^os' 0 3.-0 Srrtrr, 2*0% \ASC.fT 

E*U> OF wouex J O - O O m 

Borehole Slate No . 70222700w00l70 
D o l e : l © S > 

S h e e t o f ^ ^ 

Bo re F o l d e r N o . 

PF N9 S l 0 5 3 7 a M H 



DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION 

BORE LOG 

HIRER D E P A R T M E N T o r M / w e s . 

D r i l l type CA&LE TOOL 
Ci rcu la t i on W a t e r 

Dr i l l e r A. A/fWe*SO/? 
Start f8- 2- 75 

Finish 23 3-75 

A.M.G. Zone HUNDRED G A M B / E R 

Logged by M. A. Co66 Coords. E SECTION 6Y 
Date l o g g e d 2f- IO • 7£ " N STATE No . 70222700̂ 00172 

.Bore Diameter /52 tn/n. Datum Elzm.M.S.L . Pf.Ae/ef- P ro jec t No.GAM I49 
DEPTH /8m. (m) Ref. Pt. E lev . f2 /45 T.O.C. Docket No . 2Z8//S 

Surface Elev. Bore Ser ia l No . / / S ^ J j g . 

D e p t h to 

W a t e r cu t (m) 

D e p t h to 

s t a n d i n g w a t e r (m) 

SUPPLY 

l i t r e s / s e c . M e t h o d o f test 

T O T A L DISSOLVED SOLIDS 

M i l l i g r a m m e s / l i t r e A n a l y s i s W . N o . 

500 2-ZO 
8 0 
/3 0 m 
/8-0 m 

358 
S30 
S2S 
4 GO 

W. S. ana/y asra/yscs 

REMARKS KPAFT M/L - LEI SPPAV SCHEME /rt \/£ $ r/G A T/0/V 
3okz tempos* zy a/- y. a. ss. Boze rasa/? a ^ a t surface to z- 2s ^ the* 

/m flUDGE SAMPLES To BA5E PEPM/r 3.423. 

DEPTH (m) 

f r o m to 

DESCRIPTION 

0-5o- 0-60 

o-eo- 2-os 

&fJA#rz AGEM/TE Dorr 6 6rcws?. 6?c/artz S//f 
S/'ze fo 0 • 2 ttrtrr, ersu?c//ar fo n/e// rocz/rc/et/, fe/6-
SjOber/'ca/, afc/Tr/fran/// sfcr/rrec/, se/rre c/ear 

(/rar?spcr/-e/r/j) /resfee/. Af/^or S/a'c/ ox/e/es 
/*7&c/i//ar J t prycrsr/c y^a^m enfs. fiecosr/es /ta/er 
(crarrje - t? 6c*se c?r?c/ we ere* faf/rec/ 
(o-/ -0-Z /7rm), w/?/fe fo orarrae S^a/net/ 
So/ve r//M mer/S 6/ac/Z /sre/e/s/ 'e/rs. Tt-oyoorf/on 
a/ c/ear jr-er/'sr^ /^creases aty/A. 

ffc/AZTZ APEH/TE Pcr/e /rorvsr Gc„erc*//y <rs 
c?6over eve* jrtr/sree/ 0'/- 0'2 /»#r., c/eor, 
/roetec/, Sotrre orarrje - /row* sfcr/nee/, ^ryef/err 
Sc/6~ trAytz/crr S0*re tve// /•oe//re/ee/r Sjo/er/ca/ /o 
p/afy. /Pf/'s/op f~e ox/e/es / sc/foA/t/es. 

<0£/JXTZ AKS/V/TE Pa/e /aw*., c/ear, ere/, 
yra/srec/ trrertrye 2 »r/7r. t7sr/y rrr/rror arcrrrye 
s/c7//7//7y <?/ ytrsrrs J%os///y co/rr/rro/r, 

/xr/e />/»£. yee/r- fat"" 
ersre/ d/arc/: nec/a/err Fe ox/e/es 6e/or* 

c/ayey /a /cr?e. 

D m : g . f G 

D o t e : 7 6 

Sheet 1 

B o r e F o l d e r N o . 

P F N9 S I 0 5 3 7 a M H 



o 
z 

! 
\ 
\ 

M 

- j i 

•/•S-

1 

/ 7-

/•<H 

V-9-

SO-. 

2 

z-2~ 

23-\ 

2-4-\ 

25-

2B-

2-7~. 

24r 

2-9-

?o-

/ " • / -

3-3-

3S-

4-

5-

6 -

1 

x 

W 
J I 

i r T 
T~r 

w T 
1 

'V 

DEPARTMENT OF MINES — SCHJTri AUSTRAL LA 

D E 5 C S I ? H O N 

2 OS ~ 2 Z5 cO 
a. c n en c 

J3 a 

Z-25- 2-37 

2-37 -2-75 

2 -75- 3/5 

3 /5- 3-25 

32S- 4-0 

ai 

'4t, 

4-0 - /O-O 

GVAXTZOSZ LUT/TE Pa/e yrey (fee* //-//ye) So -
4oZ as-ev'/e e/e&eas/sry fo 5~'oZ 
at 6ase. S/o* ca/coreoe/f, y>/crs6c. tftftrrfz yra/rrs 
as o6ove. 
L ur/T/c ac/Azrz azen/te Pa/e f t / 
060ye yv/'M 20°4 /uf/fe 6//?c///ro a ft/arrfz ore/r '/Ze 

ca/coreoc/s yra//?. ** 
lor/TE otove w/A fO-2<pZ c/ezr/-•/y _ _ 

/*crec&e cotr/enf of <Ur/caree?e/s 
came//tec/ wo/c/es of 

yirarfz 

ca/coreoi/$ yra/ns /o 6ase. 

ZUT/T/C CALCAZE/V/TE 
£>om/sr&Tf/y ccr/caz-eovs cAipi 
crrrc/ sp/ct//ar 
Some Sfir/ 

ef/-tv6?/e, //»* fcrmee/. 
c/vps O /- O^Zto*,., oryozoaf 

i//D /oZ c/eaerwfo. 
6 Some 'a/n/rr* y . 

cfc/cr. 
//rr*7. 

ww /a/Sts, ma/r/X average 
t/om/rran/fy ca/co>eous 

CAl CAZBtffTE. 

co/omes)t /of*m.in//er<7, "">or fwfz. 
o/-&/y<z sb/sr/sy • 

CA/.CA/?E#/r£/~ALC//?C/0/T£ Ge»e/-a//y adove, 
• / — / S mm. e/otrf/Tafrf/y 

rc/ea*- yv.atfz. . Some or-G>srye ste/sr/ty 

CA£CAR£A//r£. O f f - - pcr/e Jhrs/r. 
S/ze rcrsrfe o-/~2m/7r, & &-S~/rr/rr 

wM c/J/4. ca/careex,? <*</>*, 
tyozo*/ ^ a y ^ / s (e/o^/e-^/ar p/^/J, 
Jw-awnf/b* ~ Afw f"*^2 •f/yAZ/y 

7m. ca/careocs c/ayey 

8 
Borehole Stole N o 7 0 2 2 2 7 0 0 W Q O I 7 1 

D m : 8. S.S. 
D o i e : 2-0-S-7G 

S h e e t 2. o f g 

Bore F o l d e r N o . 

PF N9 S l 0 5 3 7 a M H 





DEPARTMENT OF .MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION 

BORE LOG 
HIRER O B » P T . O P M I K i e / s 

Dr i l l type C A B L E - T O O L I 'H" 
Ci rcu la t i on W A T E R S Logged b y<=> BARN E T T 
D r i i i e r A . A n d e r s o n 

Star t 2 , 3 <Z> ~ 1 E > • 

Finish 2 • I 0 7 & 

A.M.G. Zone ' HUNDRED G» AMg>l QfZ. 
Coords. E SECTION <2» I 

Date l ogged20 - lo - - lS N STATE No.70222700W00IB4 
Bore Diameter254- /203rr l Datum Elev. M - S . U P r o i e c t N o GAM 160 
DEPTH I S O nn W Ref. Pt. Elev. P ^ d a | ^ _ o c D o c k e ) N o ^ 3 g y 7 5 

Surface Elev Bore Ser ia l No . f 1 1 / 7 6 

D e p t h to 

W a t e r cu t (m) 

5-OOm 
II OO m 

D e p t h to 

s t a n d i n g w a t e r (m) 

O • ^ O m 

SUPPLY 

l i t r e s / s e c . M e t h o d o f test 

daj^h SO m 
11 • O ,-0 
15 -O m 
1© Om 

T O T A L DISSOLVED SOLIDS 

M i l l i g r a m m e s / l i t r 

3<52 
5 8 5 
s e>o 
5 s o 

A n o l y s i s W . N o . 

E ^ w . e 

1-0-

DEPTH (m) DESCRIPTION 

4-5 Q U A « T X © 0 - 3 m va^yc / ^ f c , 
roo fs ) . Qts&r-te o r a / ^ s o 2 - 0 3,7,^7 
rr>e>,r,/y f'-&„s/uc&s7t' w/f/iirow/i 

w<£V s i r*** 
<9!- -Tr-csttzcJ. /0°/0 c/esr-k^ hr~owo w / f ^ 

0 - 5 — O - i r S rvn c/a»-/c >t>^-ow>o ^ o ^ / f e o ' 

0 7 5 - 1 - 0 0 nn off ^H/fa. or&^qa. 

10— l - 3 m w o / s f 

m o / s f 2. e><s 

Drn; < £ - M Sheet 1 o! 2. 
B o r e F o l d e r N o . 

P F N9 S I 0 5 3 7 a M H 



# 

* 

>> 

5 

4o-£ 
= - r - -a 4-5 

5o-

J W 

1 ^ T 

I 5 < K 

20-O-1 

DEPARTMENT OF MINES — SOUTH AUSTRALIA 

- DEPTH (m) 

f r o m lo 
DESCRIPTION 

8 o 

\\o 

n o 13 o 

( 0 0 

LUTITB 4 5 " 5 l O i n wry sfifffi>/e>s,t'coa/e^W-
<?r<zy 'ufif<2. 30% r-otjr>a/<z& fr&rvS/uoeznt au&rtz 
qr&tr>& (0/—0 2 mm} otiss<2.rr*rne>.f<zct ffirry<Jg/->oc*f 

£>&nc/s of cf&rtC t>rowr> &rxz,r>ifa. 0 2-03 within 

ytz— ^5-0-7 0 m wry c/s>rlc qra.y plbst'o lufito^ 

gr~z>ms »v. q-jmm. A/6 fossi's APE/N ITE' w « / / sor-ftzof, cow&nf, mosf/y 
/<sc<zr*fyr^&ins, &u4>r-oc*rtG/&c/ fo /-oaoofe 
mm 20% c/e>r*k. fe^own s//^. <&c/0-2-0-3 

O ) ' O 1 1 - O m a s a ^ o v c W / / / 7 o r e y w e t / / e<z.man(<z.e> z>qrr><znts> uo ^n-^tvr, C0/0('d/n/n0 /0<% r-oC/ <Zc/ S-hxz// z>ymar-f(< cortf^,/rurtc - >-<2. WO Wc 
— — • -j — co/^cim'/^Bj'a.o' /A-> 

Also unconso/t ^Ha.// fr~&nm<zr)-fs 
(lO%) up <<o / v w f / 7 /s>r-S<z ^ o r ^ S d n c / ^ 
r~z>r-<z, Spa.c^S Ofafk,gmtzn g/sxjcoq-

C A L O l R U D l T E , Mosf/y oomp/<zt-z s*<z//s # fr&L 
mez-nfs- A/v's/ves^&sf'roooQ's, <xcfnnotar scorns <f- pryo?oi>/ c/p fo / Scm w/f/? 3o% 

S O / - O 3 m m swfcarto. fa /O% or~<z.y C&./CfSr////<2, -SP<£<X<,s ofyfeucjontfe, ' 

/orr>,20% f/,nf /cm, 2-6% S/-XZ// fn&prr,<Zr?fsT 

C'Al^OARE^N ITE> £0% ^/-ey we// 
m<zr?te. 2.pyoSr<2y c a / Z O % /7/r>t, /<D%, 
frryezos*/ fr^pmiznf^ fo / cm /o°/0 Ss>r<z.ntAo 
dS&fcove. Abuncf&ni rr>/r->< t̂<z- os>!cjf<z. rf^omJbs 

s>p<2.c&s ofy^ucjon/fxz. 
IS-O - I 6 m 30% g/~czy WOF, 30% jbrycxzoz,/ 
fr-&gm<zn{s f^orrxz. (ukxzs fong, £mm.c/n,n> 

I 6 0 - H ' O m essa.r>ff&//y o/~<zy ^>/-yoao&/ 
or^/a>ocoo///c som<2. Jbr<zs<z*it. 
n-O-lg-Om GOe/0gr*<zyWCF, 20% bryoxoz>/ 
fra^s.3>S dfoove /o% T//r>f /0% c&lcJ&f/ffc 

" & M O OP" I 0 m 

Borehole Stole . No . 70222700W00I84 S h e e t 2 
B o r e F o l d e r N o . 

P F N9 S l 0 5 3 7 a M H 



DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION 

BORE LOG 

HIRER DEPT. OF MINES 
Drill type t.OOl. 
Circulation W ^ I C f 
Driller W . E . I O ^ h I 
Start 3 IO "75 
Finish |& ' 10 • 75 

A.M.G. Zone HUNDRED GAM&IEJ^ 
Logged by S.B.fo&.r-n«/tt Coords.. E SECTION S2> 
Date logged "2>-2.-76 " N STATE No.70222700W00I4B 
Bore Diameter |&Zmtm Datum Elev. M .PlAd. Project No. GAM/24-
DEPTH 22 • O rm . (ml Ref. Pt. Elev. &&073 mT°°Docl(et No. 2.58/7S 

Surface Elev. Bore Serial No. 112>/7S 
' D e p t h to 

W a t e r cu t (m) 

D e p t h to 

s t a n d i n g w a t e r (m) 

S U P P L Y ' 

l i t r e s / s e c . M e t h o d o f les t 

T O T A L D ISSOLVED SOLIDS 

M i l l i g r o m m e s / l i t r e A n a l y s i s W . N o . 

7 • 00 JLafiib 7 rr-> 
l l m 
1*7 m 
22m 

3 5 0 
5 2 0 
5 2 0 
3 2 0 

E^WS 

REMARKS KRAFT SPRAY E-F FLU EWT SCHEME- INVESTIGATION, MIL-LE^.TEVIP.N? VA57 
PERMIT &4Z£>. fcOK-E- OOKl^D FROM SURFACE 7 WITH SLUD&E/TO Z20m. 

0-5 

£ § < o 

>0-E 

-1-5-

. \ \v 

\ \ \N 

xo> 

K I K 
K K 
I I 
K | K 
TTT 

DEPTH 

f r o m 

( m ) DESCRIPTION 

O 75 QUAtTTZ A t t&NITC ' dark, chocol&te. 
fri&hle., »/w(h ecc»s/a/i»/ /ok-nt 
/-oofs. Won - C.&!c t>r-<Z.otsS • Qub-t-fn qr~c*//~>s, w<z.//&of~fadl <3.-^. 0'2~ O'Zrnm. /n afi^m. M^inty cJe^t^r- vsffH Soma. 

/ - o i / r j o W /o s f ^ r o u / i o ' e o ' , m&zn/y 
eou&^l1. Some rr>Jbl&cJc. roc//7C) l'eo'5'/"4//is 
O l mm cfii>.rn(h<&e>vyrrt,r>s ?), c^/c. br-n. &//f. 

0-7& I 25 

125 2 2 0 

0 2S - O S O r r 
colour*, 

as aifcova, (o c/&.r-k. tor-own in. 
/ess /"oofs. 

O-SO — 0 '7Bm d&rk or~s*mqa known S(Z-mi-
conso/'c/a^ea' & fo of-f-
\A/hi(<z c^/cdu-eot/s s 

GALORETE/ ©/OWv/e. ff va-r-y ht>rc/^a.na.r&.lly,\rsith 
s o m e unco^soAo 'a feo ' ca/car^owS' 

a>/ /"<2-crys^<i.//'S<z.c/ • 
•Tne>&rr><2J~>ts /n ms^t^ix. of c/nco/TSo//'o'afee/ 
cs,/c6r2.o«S 3,/oe/ 

OALCAREM1TE' pa>/<z or-&-n<p<z rn ca/oisr-, \SQ.r-y h*>rx* 
minor- c/n conso//c/£>f<zc/ c&/cva<x/S 

D m ; ( S M . 

Date.l?S-7e 
Sheet l " . o f 3 

B o r e F o l d e r N o . 
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60 
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D E P A R T M E N T O F . M I X E S - — S O i i T T H AUSTT5 .AL I A 

i : n 

•rem 

T 3 

E E 

0 
A 

E 

§ 

' v. 

0 

LLE 

D r i C f l f i l O N 

l - 7 0 - 2 4 6 m C A V I T Y 

2 ' 5 0 m . c&/c&rcn / fa w/fh ce/o. 
ar-o-irte 
•fr-i&hi/Qs w/(//> /0/£ (fcs&r-fe . 

2 , S O - 2 ' 7 5 m h&r-cf ot2.nr>a^>(<2>c/ c.s>lc-t>r-<z*r-,i fez. 
- V ' ( S ' / / o w / / o r r t & . f r - i t u n C o n S o f . 

c-e>/c . ̂ r n s f 'o% ^ w d r l ^ . k > ! & c k . sfatnirtg 
2 - 7 5 - 3 - 0 0 m s 2S%—3d% grams 

rr>i/(<.-•/, Stjfc>r~OCr->cf<Zc/ /o ' 
y-ou^vZjCf 0 2^/77 o/iS>.m. c.a.m<2.sriT<Zc/ sr? 
c a / C i r i z n / ' / a - w / f h o c c . & S ' 0 / - > a / ^ ' y o z o & / 

c-^/c-i si Hi fa. 
3 • OO — 3 -SO m o s ov«. c/«-»-/o or-on^z. 

3 - 5 0 - Jbr-own o/Tw/?/fe at 
c-£>/c.7s//t/ftz. tri ryn&fi^iy of tsn conso//c/&too 

4 Z5-4-7& m as rrtbin* 
S / n a / / w c / / c j ^ w a ^ p c / 

4--75-S-25»ri a-s /or- 2 - 7 5 - 3 o©rr> 

5 - 2 S w e - / / c^ma-ri(a.c/ c & / c & r a - n / < a . 
or>/y <2—3 an&m, 2 0 % ca»/c.7-

a . / — < z - o t y S , 
» most/V c/nco^So/zWa/ao' c*>/c. 

yr^s^fS </mrr> \vifh /S-2Q7 

i>- ' 

Borehole Slate No 702227OOW00 I4S 
D . n : ( 5 M S h e e t . 2 o l 3 

Bo re F o l d e r N o . 
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DEPARTMENT OF MINES — SOUTH AUSTRALIA 

™ (m> DESCRIPTION 

Nl 

: r z 

<S'~tS — T O O rr-i s>./bo v<z. y*/(/-> 60%c<z.mc2.r-> ̂ tzc/ 

• OO - ©-OO m g/-d./o<7<2 oe/77«/^ec/ qs 

</ Scrrt, ZO% yba/iz. 0/-CW79*2- CA/fcv'-S/ 

,•00— lO 'OO r r i mos{(y\s*hi{<z. A. ibryazadJ 
sAe/ / / r » Q S <-2>4W/7/7 /0% 

J O-OOm— 11-OO m ^ S a jbovz bi^f co /our ; 
2y«> or~s>r~y<Z. .g £ <2» /V"> /oss / / ^ ra^S 

11• OO — 14-OOnn V O ^ y r - a y < z , f b & s / / 
-fr~s>ys wz/A) scx2-s o-fyr~<Z.<zr~> CO/i 

r o o - 1 6 - O O m ^ w/y/̂ cz. /oss//^c<z/7?-
<2-/^) f < Z c / / / ~ 2 > ^ / T - > < 2 / - > ^ . £ ) 3 S ©V"<Z. »v / j <> "> / o % 

o r a n o a Sf&ii~><z.c/. 3>Oa/e r -
S ' / / ceoc /s . e? /0%r9r<z,y 
Cb/c/e//f/(;<2L. e>ric> rr>/noh cjru&r~ 
O l mm c/r-^,1 r-i, scs /bs~oofr~>a/cz- <3/, c/za»". 

l<o 'OO- iS-OOrr i rr>os>(/y yr~<z.y 
<3>rr>m w o r e y c.&./o/s////Az. 

IB<00-I9'00m mo&Hy <z<zm<z.r>f<z^J 
< / 5 c m / o S S / / f ? 4 9 S . 2 0%, ^r i f> J 

20% -f/mt ZO% c,sy/cjsi/t'ta. 
O'OO" 20-00m bu+ fin<zi- a>~act— 

WCF /©ss'/s o/ f/tnf. Wh i(n 
'Shv-ft rf&jrrxzrfts 1 On o/r&rtrt 

2 0 * 0 0 " 2 I ' 0 0 m -&bo\/<2s,gray 5 ; / / ' o / ( 9 e o > / c r -

21 OO — 2 2 0 0 rr» a s d ^ o / a s///o/fi<zc/ 

EMO OF M ' O m 

Borehole Stole N o . 70222J00W00146 
D m : <3»WI 

D a l e : | 3 - s-H 
S h e e t ^ o l 3 

Bo re F o l d e r N o . 

PF N9 S 1 0 5 3 7 a M H 



DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION 

BORE LOG 

HIRER D£PT 0£ MJA/£S 
Dr i l l , type CA8/LE rOO/L 
C i r c u l o t i o n ' H'A7£/? 
Dr i l le r A. AA/£>£t?SO// 
Start /6-ZO-7S 
Finish 27-/0-75 

Logged by S. BAP^MTT 
Date l o g g e d 2 0 - / / • 7 S 
Bore' Diameter / S 2 / > ? f r 7 

A .M.G. Zone 

Coords. E 

" N 

Datum ElevA/SJ.. P?Ads/. 
DEPTH / S O W 

HUNDRED GAM8/£R 
SECTION 9 
STATE No.70222700w00l52 
Praiect No.GAM 131 

(m) Ref. Pt. E l T O . C . Docket No . 2 3 8 / 7 $ 

Sur face Elev. Bore Ser ia l No . 7 2 0 / 

D e p t h to 

W a t e r cu t (m) 

D e p t h to 

s t a n d i n g w a t e r (m) 

SUPPLY T O T A L DISSOLVED SOLIDS D e p t h to 

W a t e r cu t (m) 

D e p t h to 

s t a n d i n g w a t e r (m) l i t r e s / s e c . . M e t h o d o f test M i l l i g r a m m e s / l i t r e A n a l y s i s W . N o . 

3 00m 
t \ . . 

depf/? 3-O/y? U/e 
8-0/yi 

r /3-Om S6S 
62 O 

REMARKS KPAPr SPPAy £PP/.V£/Y7~ SC//£M£ rjTMP. A/? ISA J-gj ferwf 
B-429 SO/?£ COP£C> r/?OM SOP£AC£ TO ^OOrt W/r// TO /0 0O sn. r 

w-

•1<5-

I 

DEPTH 

f r o m 

Im) DESCRIPTION 

o o 270 Afi£N/T£ dark brocon cv/t/7 abanc/a/rt orgo/7/c. 
matter (p/anf roots\. QuofY-z gratis o-2-o-3/**» 
a/. 77ar7j/acer?t bar mosf/c/ sf&//?ed Subarxpt/ar 
fo roanded grazes u>/?/ch ore aje// sor/ec/ 
and eg^onf. £q7o c// brocotr sJ/f s- m/nof 
/ut/te,. • 

O^^-OjSO/v. as above., co/oar gyad/ng /o d£. 
orange. brocon^ gro/ns swost/i/ /rosfed. Al/wor 
cohire, ca/careoas s?oda/es fo /err? /ess 
p/ant roots. 

\ 

O-SO os abore, co///? co/oar a/A. £>rar?gc 
brooon uj/fh m/nor a/A. brocon ry?o/t///7p. 
/o7c s//f. tfare plant roofs. 

0-65 - 0-7Sm Jhcor? cotoarec/ a re/7/Ye- at/, o 2 - O 3m 01 
•u)ith m/nof sma/I b/ac£ rounded gra//?s 
O/ mm d/arr?. (heavy m/nera/s ?). . 

O- 75 - / oo m as aboi/e 00///7 m/rpor dark 
brocun mott/ing. 

I-00- /-son off- coh/fe, clean arerz/Ye. as above. 

D m : Sheet 1 . o f 3 

B o r e F o l d e r N o . 
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DEPARTMENT <DP — SOOTH AUSTRALIA 

DtSCRIP-TION 

10-0'-

3 0 

/•so-2son7 tocon arenite- co/tft 307. /<v////b, parr/y 
calcareous aren/te. (257* orange- /csf/f&. 

2-70 2-80 

2-80 JOt 

,/0-OC 

2 S0-2-70m arenite. as abore jprains up to 
O-4-mrr? to/fh calcareous 6- brgazoa/ fragments /£>%, 
up to /mm, off coh/te, ,/n cofour. 2S?c dt bracos? 
siIf one/ minor /af/fe. 

MUf/T/C AR£A//t£ quartz gra/ns as above 
aj/th 40% //ght orange - brown ptast/c /at/te, 
zxj/fh /0% co/car ecus & bruazaa/ fragments. 

/.c/r/r£ orange-brocon co/th <4-o7c arenite os 
above and /o7o bryozoaf s ca/careous fragments. 

CAi OA f?£/v/ T£ pa/e arange (fe S'to//7ed?) 20%> 
bruozooj fragments ok 2mm oo/th /o7o 
ca/cisilt/t& e- cue// cemented fragments up /a 
2 cm. 30 7c quartz grains a* 0 / - 02/*™ 
transparent &- trans /acenf. Rare cafcite-
crystals. • 

6 0 - T Om .bryozoa/ fragments finer grained, 
/•o mm, pa/er orange in colour. 

7 0-3-om as above, /o% off-cohite, ca/cisi/tite,, 
i0% quartz, occasional orange coe// cemented 
frags, ap to 3mm- Caic/te\ rhombs present. 

9 0 -to om off- cohite. cafcaren/ts., bryoz. frags, up /a 2/»r. 
10/th coe II cemented frags, to yuartz as 
Qbore coith traces of a/, green gbucan/t& 

/0 O-HO r» as a have cu/th i07, b/ebs of grey 
calci/utite> and minor b/ack ffint /o7c facon 
minute cohite rhombs fo oimm. 2a?0 bruoz. frags 

n o -frOm fight grey calclsilt/te, 207c mainly bryoz. 
frags, up to 5mm co/th abundant specks of 
.alaucorpife,. quartz. • 

ax 

Borehole State No. 7 0 2 2 2 7 0 0 W Q 0 1 5 2 
She 2 o! 3 

B o r e F o l d e r N o . 

P F N9 S I 0 5 3 7 a M H 
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DEPARTMENT OF MINES — SOUTH AUSTRALIA 

DESCRIPTION DEPTH (ml 

f r o m to 

/3 0 - /-4 Osn as for //-/2m but quartz absent 
MO- as above. u>/th 27* flint f/&gs up to 

r$o - /? Om as for /2-/3m but 3o% ecAipoida/, 
she/! s bryozoaf fragments up to 2cm with 
2oJ0 coe/f- cemented frags. Quartz absent 

/7 0-/d On* fo% coe/f cementecf fragments fo /cm, 
407o b/ack f/ir?t and /of* foss/f fragments 
as above, up fo Smm. 

J'A/O Of /s am. 

Jm. 

Borehole Slate N o . 70222700v/00152 
D m ; S h e e t 3 o f 3 

Bore F o l d e r N o . 

P F N9 S I 0 5 3 7 a M H 



DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION' 

BORE LOG 

HIRER DEPT. crF Mrntzs 
Dr i l l type Cabfe Tool 
Ci rcu la t i on Y / d t Q , ^ . L ° 9 9 e d by 5 ' B o m a t t 

Dr i l l e r A . A n c f e r S O n D o , e l o 9 9 e d 

start 2 8 / 0 75 Bore Diame,er 152 rprn 
Finish 3 ' . / / . 7 5 DEPTH 2 7 ' O m 

A.M.G. Zone HUNDRED G o m i o > / < Z T 

Coords. E SECTION A d j . 3Z4-

N STATE N o . 7 0 2 2 2 7 0 0 W O O I 4 2 

Datum Elev. MS. L. P^-Ac/l. P ro jec t NoGAM 1/2. 
(m) Ref. PI. Elev. 70 • 3 4 3 ^ 7 T O C - D o c k e t No 74Q/74-

Surface Elev. 7 Q . Bore Ser ia l N o . / 2 / / 7 6 

D e p t h l o 

W a t e r cu t (m) 

D e p t h to 

s t a n d i n g w a t e r (m) 

SUPPLY 

l i t r e s / s M e t h o d o f test 

T O T A L DISSOLVED S O U D S 

M i l l i g r a m m e s / l i t r e A n a l y s i s W . N o 

/ / 5 0 // 30 dapf-h, / /5m 
' no-

12 0 
2 7 0 " 

341 
540 
4G5 
515 

Analyses 

REMARKS (Craft spray <zf-Tfu<znt scheme? inV<2sOgabon, P&rmi£ B2.7G: 
T<zmp No. VA 5 9 , SJudgz from surface to Z7m. 

I 0 
v . 

a 
ci 
(0 

1 
N 
15 ^ 
o 

5 - E 

1 0 -

-15-

U 

0 0 - 3 0 

3 O - 27-0 

I 

DEPTH (m) 
DESCRIPTION 

f r o n 

AQENITE dank. brown, abundant plant rac>fs-Qfe 
gr—o/ris o v e . o - 2 - 0 - 3 r r t m ; s u b - r b c / n c / G O ' fo 
r~o<ur—>cf<2cl, fr-osftzc/ <j f-f hough c!<zar« ir~or>s fuctzn/. 

G fains mod wall sorted, mainly aquonf a/though som<z plafy a. 
alonga+ed-Soma stained brown. fO%Silf .Colcareous-
01- 3 0 oo light brown, WQ.Usorted a mostly clear grains 
Non colcoroous ,.Smql/ black round&d grams, or O/mm 
cfiomaixzr (h<zovy mm)prQ.so.nt. 2-0% Sill 

CA L C ARENlTE /oak orongQ, bryoz. c. Joram. Jrx3gs<cZrrm 
30Zquanz aa with 25% colcis'ltrte 
4-0 -8 0m oo with Z5%wqI/CQmQntzd frogs. ^Icm, stained 
Orango. 

d O-lI 0m GOZpal® orongQ. bryozoal Progs, ZO%qfzcia. 

1J O'lZ Om Oa. with echmotc/ frogrnants <2mm with 
i07<> cplc/sUf'to 10/c guarfz. 

IZ O-13 Om C-O/Our darhzr orcrrnga. 

13 O-l4 0rnpo/<2 orango. colour. 

14 O-/5 Om fawn caloarQnifQ as above, minor WG// 
CQ-man^zd frggs. to tern.-

D m : 

0ote:/2'5 7G 
She of I 

Bo.re Folder No. 

P F N 9 . S I 0 5 5 7 M M 
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3 < Z p 
DEPARTMENT OF MINES — SOUTH AUSTRALIA 

DEPTH (M) DESCRIPTION ' 
f r o m t o 

zo-J 

25-i 

i 
K 

KI 

n U 
UJ 

I 
15-/6 0m as abovo,, fossil /nogs ova, J O- / 5mm JO-/5% cjuartz. 
16 0170m fawn CQIcarenite aa. 10% white cqIcisiIHIq 

17-0-/8 Om A.A soma grey wc Icm,1% black Punt with 
1races of GREEN qtouconHa c mmutQ b!ackopaqu<z quoins 
(heavy mins), 30Z doqn qfz groins . 
Id o- ZIOm 30~45%pale, yrey calasilflle, off white to qroy 
foss/l Prays QS above,,ovQ.I-Zmm, abundant specks 
ofglaucon/fQ, 10-15 %,qtz. 

2I0-Z3 0m as a hove, 40% fossil frags * Icm, Z o% Him, 
5Zqlz Some bryozoal sfQms up to Icm. 

Z3 0-25 Orrf "dO% yr<zy WCF*Zcrn,30% ca/crsflti-h&, 
ZO% fossil fragments <3mm <SJOZ black flint. 

Zb O Ze Om shells bryozool frogs, up fa/-5cm ZOX,5% 
calcisi/fite. Traces of q/auconr+<2 & qtz- a a. 50Z W.C.F. 

ZGO - 2 7 0 m as above, W.C.F. only 5Z, fossil Progs GO%i 
Ova. 5mm diam• with ZO % calcrsi/^i^Q. 

zo-J 

25-i 

i 
R 
M 
y 
V * 

2 
Ul 
0 0 
J 

8 
6 

i 
* 
•v. 

-J 

U) 
CO $ 
< 
0 

15-/6 0m as abovo,, fossil /nogs ova, J O- / 5mm JO-/5% cjuartz. 
16 0170m fawn CQIcarenite aa. 10% white cqIcisiIHIq 

17-0-/8 Om A.A soma grey wc Icm,1% black Punt with 
1races of GREEN qtouconHa c mmutQ b!ackopaqu<z quoins 
(heavy mins), 30Z doqn qfz groins . 
Id o- ZIOm 30~45%pale, yrey calasilflle, off white to qroy 
foss/l Prays QS above,,ovQ.I-Zmm, abundant specks 
ofglaucon/fQ, 10-15 %,qtz. 

2I0-Z3 0m as a hove, 40% fossil frags * Icm, Z o% Him, 
5Zqlz Some bryozoal sfQms up to Icm. 

Z3 0-25 Orrf "dO% yr<zy WCF*Zcrn,30% ca/crsflti-h&, 
ZO% fossil fragments <3mm <SJOZ black flint. 

Zb O Ze Om shells bryozool frogs, up fa/-5cm ZOX,5% 
calcisi/fite. Traces of q/auconr+<2 & qtz- a a. 50Z W.C.F. 

ZGO - 2 7 0 m as above, W.C.F. only 5Z, fossil Progs GO%i 
Ova. 5mm diam• with ZO % calcrsi/^i^Q. 

3 0 i 

• 

E N D Of H O L E 2 , 7 0 0 m 

! 

Borehole State N o . 7Q22270OWOO14-2. Dr„ : Q Q Sheet of ^ 
Borehole State N o . 7Q22270OWOO14-2. Dcte;/Z-5-7e Bore Folder,No. 
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DEPARTMENT OF MINES SOUTH AUSTRALIA 

H Y D R O G E O L O G Y SECTION 

BORE LOG 
HIRER &£Pr Of M/N£S 

Dr i l l type CABl£ TOO/. A .M.G. Zone HUNDRED GAM8/£g 
Ci rcu la t i on h/AT£ R Logged by J5AQtf£TT Coords. E SECTION AJV 304 
Dr i l le r A. A//O£ffS0A7 Date l o g g e d ^ 7 / 7 5 . " N STATE No.70222700W001A3 
Start 4tt- 75 Bore Diameter Datum Elev AiSJL. (P?Adct) P ro iec t No (jAM. //3 
Finish / 2 / / - 7 S l DEPTH 200*7 (m) Ref. Pt. Elev.6/-877s» T.OC. Docket No . 743/74 

Surface Elev <o/- 6££M Bore Ser ia l No 723/76 
Dep Ih l o D e p t h to SUPPLY T O T A L DISSOLVED SOLIDS 

W a t e r cu t (m) s t o n d i n 9 * o t e r (m) l i t r e s / s e c . M e t h o d o f test M i l l i g r a m m e s / l i t r e A n a l y s i s W . N o . 

<4-50 332 depth 4 5m 
/OOm 

20 0r» 

/o/s 
3S00 
2480 
J09& 

Sc ws 
anatgs&s 

REMARKS f£MP A? M60 
Al/l -L£l. SO/?£ 

P£*?M/T 0276 XRAfT SPPA/ SfflU£A>r SCH£M£ 
TUB£P PPOM SC/PfAC£ 7~0 3SOm W/rP S£.17D(J£ 

/AtlT£ST/GA7/Oh 
ro 20-On. ' 
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O < Z 
Z> DEPTH (m) 

f r o m to 

DESCRIPTION 

1 
8 
N 

OS^E 

\\\\ 

\ 
S 
( 

D 
.11 

| 

1 

00 3-50 auA/?T2 AR£At/T£ v. dark Proton, abundant organ/'c 
matter (plant roofs etc.). ^r/ah/e & ca/careous. 
Occas/onoJ small sna/ts to /cm. Quartz. 
c/ra/r?s frostedt co&// sorted, eqaan/ /r?csttg 
translucent, some- statned t/'ghf bracor? o-2-oJmn, 
0^erage/ sab rounded fa rounded ax/th 2o?« 
dark Srocvn s/tt 

0 35-o-sorr? consot/dated aren/tev. dark bracon -
dark orange, quartz gra/'ns as a bore- ui/th 3o7* 
S/'/t: 

0 S0-t 00m aren/te, uncansot/dated,//ght/~o dark 
Srocot?, non-catcareaas. £Luartz. gra/rzs osakove. 
rna/nty ctea^ frans/ace-it gra/ns, Aj/nar 
6/ack rounded gra/r?s to [heafy mm ?) 

/• 00 - i~25m pate Ahakt fo off-white, otearp 
quartz aren/te as above. CPra/ns frans/otcer?t 
and transparent, co/Yh ntinar Sfa/s?/^. 

£ 

S 
$ 
'<) 

-

$ 
1 

I 

S 
( 

D 
.11 

| 

1 

auA/?T2 AR£At/T£ v. dark Proton, abundant organ/'c 
matter (plant roofs etc.). ^r/ah/e & ca/careous. 
Occas/onoJ small sna/ts to /cm. Quartz. 
c/ra/r?s frostedt co&// sorted, eqaan/ /r?csttg 
translucent, some- statned t/'ghf bracor? o-2-oJmn, 
0^erage/ sab rounded fa rounded ax/th 2o?« 
dark Srocvn s/tt 

0 35-o-sorr? consot/dated aren/tev. dark bracon -
dark orange, quartz gra/'ns as a bore- ui/th 3o7* 
S/'/t: 

0 S0-t 00m aren/te, uncansot/dated,//ght/~o dark 
Srocot?, non-catcareaas. £Luartz. gra/rzs osakove. 
rna/nty ctea^ frans/ace-it gra/ns, Aj/nar 
6/ack rounded gra/r?s to [heafy mm ?) 

/• 00 - i~25m pate Ahakt fo off-white, otearp 
quartz aren/te as above. CPra/ns frans/otcer?t 
and transparent, co/Yh ntinar Sfa/s?/^. 

i 

J i /•2S ~ 2-00 /y? Qrenite as 
pate orange /n co/oar. 

above, off-coh/te, to 

Dr n; Sheet 1 o f 3 
D o t e : B o r e F o l d e r N o . 

P F N ° S I 0 5 3 7 . M H 
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DEPARTMENT OF MINES — SOUTH AUSTRALIA 

DEPTH (mi DESCRIPTION 

3S 

4 0 

A'-P 

200 

2 oo -230m pa/e orange arenite coith cbrk orange, 
stained semi-conso//dated aggregates curt/? /OJa 
si/fi Minor" coc/f cemented aggregates up fo tew. 

2-30-2 Som off-as hif& orenife. coitf minor pa/e. 
orange mott/fng and dork orange. -brocon 
u)eif consof/doted fragments u/> fo / fcsn. 

2S0-260n? off- co hi fa coif/? mosffg Srocon 
sfain/ng and motf/fng co/f/7 some. 

Semi- cdnso/ido/ed aggregates. 
2 60 - 3-00m off-coh/fe, grading fo fooon arenite. 

j oo -j-sOr» arenite os abose coit/? 4-07o //ghf 
brocon fuf'/f/'c sift 

ZUT/f£ pa/e brocon & Sf/fy cvith /o70 
b/ebs of very p/asf/c. dork orange /uf/fe. 
30% quartz arenife os oboi/e. 

CA£CAR£N/ f£ orange, essenffat/y ca/careous 
chips) forams sne// s bryozoo/ fragments up 
fo 2mm (40%> coe// cemented fragme/yfsy 
quartz grains, c/eor s frans/aasnf, sabangufar fo 
subrounded, air. 02 - o 3 mm. 2o?B ca/cfs/'/f/fe 
poie orange. Quartz content, decreases fo/sl<&70n 

7 o - 8 0/r? mosf/y /ayered toe// cemented fragments. 

8-0-9 0m coeiicemented ororxpe co/oured frags, 
—•with 20% off- coh/te. ca/cis/ft/te. and 20?, quartz 
as above. 

Borehole Slate N o . 7 0 2 2 2 7 0 0 w 0 0 l 4 3 
D r n : Sheei ol J? 

Bore F o l d e r N o . 

PF N9 S I 0 5 3 7 a M H 
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DEPARTMENT OF MINES — SOUTH, AUSTRALIA 

DESCRIPTION . DEPTH (m) 

f r o m . to 

S O -/o • o ry] -/aeon ca/carenite as above -strong odour of 
whey. ' _ 

/o o -// Om facon & pofe orange, occos/onaf coh?/fe< 
brgozoof fragments ana/ a fargte forom Sm md/am, 
Traces of dark green g/aucan/fe. 

//•o -/4-O/ri 30% focon coe// cemented catcaren/fe os 
above w/ fh 30 f, —4o7. bfact f / f r / f and grey 
s/fe'/fied catcaten/fe., 2>oZ cv/7/fe> she// and 
Sre/ozoq/ fraoments up to fem oedd'sfono/foroms, 

:/oZ ca/cisitfit& and, rare quartz OS above. • • 

/<f -0 - /s om essentia f/g bryoz oa/ & she// fragments 
Of. 2-3mm d/an?. m/nor grey s)//c tffeet fragments, 
abundant specks of g/auconite. 

/s o ~/70m os above coith 20%, catc/s/tf/tB. 

17-O - /9-O/ri as above coith orange-stained 
fragments.-

/so- 20 0m as above a/.size brgozoa/ fragments 

S/ZD OS //0/-£ 20 0r>r 

: 

Borehole Stole N o . 7Q222700WOOI43 
D r n : . S h e e t J o l J 

Bo re F o l d e r N o . 

N9 S I 0 5 3 7 a M H 



APPENDIX; 1.1 

Soil Prof i les 

Site Depth (m) Texture* Munsell Colour (moist) Calcium pH 

SOIL UNIT 1 

121 0-0.17 Sandy Loam 5.0YR3/2 (Dk. reddish brown) Ni l 6.0 
0.17-0.50 Loamy sand 5.0YR4/4 (reddish brown) Ni l 6.5 
0.50-0.80 Medium clay 10.0YR5/4 (Yellowish brown) Nil .8.0 
0.80-1.00** Clay sand 5.0YR8/1 (White) High -9.0 

**75-100% stone in th is layer 

109 0-0.20 Sandy loam 5.0YR3/2 (Dk. reddish brown) Ni l . 6 . 5 
0.20-0.55 Loamy sand 5.0YR4/4 (Reddish brown) Nil ;6.5 

.0.55-0.85 Sand . 7.5YR5/6 (Strong brown) Ni l -.7.0 
0.85-1.10 Medium clay 10.0YR5/6 (Yellowish brown) Ni l » 8.0 

SOIL UNIT 2 

67 0*0.25 Sandy loam 5.0YR3/2 (Dk. reddish brown) Ni l 6.5 
0.25-0.65 Loamy sand 5.0YR3/4 (Dk. reddish brown) Ni l 6.5 
0.65-1.10 Sand 7.5YR5/6 (strong brown) Ni l 7.0 

SOIL UNIT 3' 

47 0-0.15 Sandy clay 5.0YR3/3 (Dk. reddish brown) Ni l 6.0 
loam 

0.15*0.40 Clay loam 5.0YR4/6 (Yellowish red) Ni l 6.5 
0.40-1.00 75-100% stone, high calcium 

52 0*0.15 Fine sandy 5.0YR3/4 (Dk. reddish brown) Ni l . 6.0 
loam 

0.15*0.70 Sandy clay 2.5YR3/6 (Dark red) Ni l 6.0 
loam 

0.70*1.00 75-100% stone, high calcium 

SOIL UNIT 4 
0-0. ,10 Sandy loam •7.5YR3/1 (very dark grey) Ni l 7.0 

0 . 10*0, ,21 Loamy sand 7.5YR3/2 (Dark brown) Ni l . 6.5 
0 . 21-0. ,39 Loamy sand 7.5YR4/4 (Dark brown) Ni l 6.0 
0 . 39-0. ,64 Loamy sand 10.0YR6/6 (Brownish yellow) Ni l 6.0 
0 . 64-0. ,77 Loamy sand 7.5YR5/6 (strong brown) Ni l 8.5 
0 . 77*1. ,00 Sand 2.5Y 7/2 (Light grey) Ni l 9.0 

*Texture as described by Northcote (1971) 



APPENDIX 2 

Chemical Analyses 

2.1 Groundwater samples obtained during d r i l l i n g . 

2.2 Observation wells - pumped samples (a) Chemical Analysis 

(b) Bacteriological Results 

2.3 Observation Wells - bailed samples. 

2.4 Eff luent analysis. 

Analyses carried out by the Engineering 
and Water Supply Department. 



APPENDIX.2.1 

Chemical Analyses of samples taken during d r i l l i n g of Mines Dept. 

observation bores 

DEPTH COND ' ATS NO3 
(m) (ys/cm) (mg/1) (mg/1) 

GAM 147 12 774 402 52 3 
(VA 54) 20 914 495 14^6 

GAM 149 3 690 358 31.0 
(VA 55) 8 975 530 6.2 

13 958 525 12.0 
18 858 460 14.6 

GAM 160 5 752 392 0 4 
(VA 56) 11 1 074 585 0 4 

15 1 064 580 0.4 
18 1 064 580 0.4 

GAM 124 7 673 350 53 2 
(VA 57) 12 952 520 • 19 5 

17 947 520 '32.8 
22 950 520 19.5 

GAM 131 3 801 416 53.2 
(VA 58) 8 984 540 20.8 

13 1 033 565 0.1 
18 1 132 620 - 0.1 

GAM 112 11.5 656 341 29 2 
(VA 59) 17 989 540 0^9 

22 857 . 4 6 5 30.6 
27 940 515 4.4 

GAM 113 4.5 1 812 1 015 121.8 
(VA 60) 10 5 773 3 500 0.1 

15 4 248 2 480 0.1 
20 1 939 1 095 0.1 



APP3NDIX 2.2 
Observation Wells - Pumped Samples 

(a) Chemical Analysis 
WELL NO. - GAM 147 (VA 54) ; 

Da to 
F 7.1.76 '18.3.76 2.6.76 

Cond (2 3°C) 900 875 840 
T.D.S. (Calc) . 506 • 495 4 7 4 

T.D.S. by Cond ' 4 9 0 4 7 0 ^ 5 0 

P h • i - 7.1 7.2 \ 

Ca 96 96 98 

MS 17 11 • 10 

Na * 77 77 72 

K - — _ 

C03 NIL NIL NIL 
HCOj 336 . 332 320 
SO. 
— h 

12 12 9 

tii ' 1 112 114 
r - - 0.18 ' 
so3 11.1 10.8 14.3 

P0«. — 0.17 0.06 
S i O s -

' 1 3 

F © 0.5 1.2 0.1 -

Free C08 - 42 32 
Alkalinity 275 272 263 
Total Hardness 310 285 234 

Total PO^ as p - : 0 . 0 5 7 0.020 
5 

Solubl© PO^aai P - ' 0.006 0.006 
N03 as N | 2.50 2.45 3.24 

i 
N'Oj as N j - - ^ 0 . 0 1 
N'H, as W i - ,0.01 0.03' 
Total KJoldahl Nitrogon 

- ^ 0.27 0.10 
Total O r g a n i c C a r b o n . - ' 17 5-

t t 

All concentrations in milligrams/ litre. 

* (NA+X) BY DIFFERENCE EXPRESSED AS Na 
• - . *. » ... 



WELL NO - GAM 149 (VA 55). 

D a t e 7.1.76 18.3.76 • 2.6.76 
: o n d ( 2 3 ° C ) 880 870 

f 
870 

T . D . S . ( C a i c ) 495 488 495 

T . D . S . b y C o n d 480 ' U70 470 

P K - 7.2 7.2 

C a 94 94 96 

13 14 • ' 15 

77 70 74 

K - - -

C 0 3 • NIL NIL NIL 
H C O s 320 326 326 

so. 17 17 21 

C.£ 123 107 • 116 
r - 0.20 

s o s 15.3 • 1 1 . 0 13.9 
- 0.03 0 . 0 1 

SiOj. - 15 — 

F o < 0.1 0.4 0.1 -

F r e o C O a - 33 33 
A l k a l i n i t y 263 267 268 
T o t a l H a r d n o s o , 290 

cr* 
C\J 300 

' • 1 T o t a l PO,! a s P 0.013 0.004 
1 

S o l u b l e P O ^ a e jp -

R 
0.006 0.003' 

S 0 3 a o N * 3.00 ; 2 . 5 0 3.13' 
NrOj a s N — 

i \ < 0.01 
N H 3 a s N- j 0.06 0.03 
T o t a l K J o l d a h l ' N i t r o g e n 0.34 0.18 

1 T o t a l O r g a n i c C a r b o n . _ 19 4 
t 
! 

A l l c o n c e n t r a t i o n s i n m i l l i g r a m o / l i t r o . 

> 

* (Na+K)' by difference, expressed as Na 



WELL NO - GAM 124 (>/A 57) 

Dat© 7.1.76 18.3.76 2.6.76 

2ond (23°C) 707 676 660 

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

T.D.S. by Cond 370 350 340 

P K : 7.5 7.5 V 

Ca 83 79 ' 79 

Mg 9 9 ' ' 10 " 
Na * • 58 45 49 
K - - — 

C03 NIL • NIL NIL 
riCOj 256 238 235 
SO,. 5 13 Q 

Ci 88. 68 75 
F - - 0.18, 
so3 38.6 33.1 42.5 
P V : — 0.06 0.02 
SiOg _ 13 
F© < 0.1 0.1 0.1 • 

Freo C.Oa — 12 12 
Alkalinity 210 195 193 
Total Hardnosfe 243 ' 234 237 • | 
Total PO,t ao P - 0.021 0.008 j 

Solubl© PO^aofP 0.003 0.006 
N'03 ao N I 8.70 ' ' 7.50 9.61 
N'Og ao N ] _ 0.01 
N'H, aa ' 

j _ :0.01 0.07 
\ 

Total Kjeldah; Nitrogen - jO.21 0.18 
Total Organic'Carbon. -

i 
; 9 3 

i < 

All concentrations in milligrams/ litre. 

* (Na+K) by difference, expressed as Na 



WELL NO - GAM 112- (VA 59). 
r— - • 
Da to 7.1.76 18. 3.76 2.6.76 
Cond (2 3°C) 772 652 610 
T.D.S. (Calc) 506 370 
T.D.S. by Cond 400 340 320 

P H - 7.4 7.3 . % 

Ca 87 72 73 

M« 9 9 8 • 
Na * 98 54 • • 48 

K - - -

C03 • NIL NIL | NIL 

hco3 293 247 229 

50, 
k _____ 

. 5 16 12 

a 153 74 77 
F 0,17 
so5 10.2 13.0 16.7 

- 0.17 0.03 
SiOa • — • 11 — 

Fo < 0.1 0.3 <0.1 • -

Free C08 - 16 12 

Alkalinity 240 203 188" 
Total Hardness 256 217 216 

Total POj. ao P 0 .057 0.012 
Soluble P.0, a a iP — 0 .003 0.006 
M03 as N ! 2.30 2.95 3.78 
s!03 aa N . 

. . . | 

0.18 
NHj ao W ; - 0.03 0.04 

Total KJe'ldahl' Nitrogen - 0.10 0.39 
1 Total Organic Carbon. 

! ' 

- 2 2 
* 

All concontra-tions in milligrams/ litre. 
> j * (Na+K) by ̂ difference, expressed as'Na 



WELL NO - GAM 160' (VA 56) GAM 131 (VA 50) 

« 1 
Date ' | 2.6.76 2.6.76 

Sond (25°C) 590 J 940 

T.D.S. (Calc) -

i 

i -

T.D.S. by Corid 310 \ 500 -

P H 7.4 7.1 \ 

Ca — 
~ 

Mg — — 

Na — — 

K — 

cos — _ 

HC03 _ 

SO, 13 10 
ci 125 
F 0.16 0.20 
so3 7.0 ' 16.0 
P0,. 0.41 0.41 
SiOa - -

Fo 0.8 0.5 • 

Free C02 - -

Alkalinity - -

Total Hardnos© - -

i 

Total POj, ao P 0.135 0.135' 
If Soluble PO(ias P 0.006 ;' 0.006 

S'03 as n; 1.57 3.62 

S ' O j ao N 0.03 i 0.03 
N'H3 as » 0.01 ; 0.07 

! Total KJsldahl Nitrogon 0.45 0.27 
i Total OrganicjCarbon. 5 

> 

All*concentrations in milligrams/ litra. 

- t \ • : 



(ID) B a c t e r i o l o g i c a l R e s u l t s 
t> 

^Number of Organisms 
present per 100ml 
water 

Faecal Streptococci 
per 100 ml of water 

DATE WELL Total 
coliforms E.coli I (Membrane filter) 

e 
7.1.76 Gam 147 (VA 54) Absent Absent None 

18.3.76 it i) it 

2.6.76 i) n 2 

7.1.76 Gam 149 (VA 55) 160 160 None 

18.3.76 25 Absent tt 

2.6.76 2 2 

2.6.76 Gam 160 (VA 56) 5 Absent None • 

7.1.76 Gam 124 (VA 57) Absent Absent None 

18.3.76 i» it n 

2.6.76 It 5 » ' 

< ; 
; ! 
: • i 

f 

2.6.76 
j 

Gam 131- (VA 58) 
( 

' Absent 8 

present) 

..J 



1 ' 
•Number of Organisms 
present per 100ml 
wa t or 

Faocal Streptococci 
per 100 ml of water 

DATE WELL Total 
coliforms E.coli I (Membrane filter) 

7.1.76 Gam 112 (VA 59) Absent Absent . 'None 

18.3.76 2 u it 

2.6.76 5 It it . 

-
* 

-

* by Multiple Tube Dilution technique (Most Probable Number of organisms 
present) 



Observation Wells - B a i l e d Samples 

TDS by- ; m (mg/n Total Oxidised N-
conductivity > • as N03 (mg/i) 

WELL (mg/i) 

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 49.6 46.9 

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 41.2 
128 5 310 290 52 56 62. 0 44.3 

1 129 6 330 300 62 63 29.7 22. 1 
f 130 7 330 340 73 76 41.6 37.6 132 '- 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 5S.9 140 13 330 360 73 87 41.6 31.9 141 14 380 390 77 82 42. 5 48.7 142 15 330 320 69 70 48.7 44.3 143 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 
1 51 21 220 230 43 46 20.8 17.9 152 22 240 220 34 38 <0. 1 2.5 153 .23 340 380 77 94 11.1 7.1 154 .24 • - 330 , - 29.O 
155 :25 270 270 50 50 19.0 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 S3 58 17.7 26.4 

) 162 31 240 230 41 32.3 30.2 
165 32 340 330 71 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 24o ,230 40 29.2 25.3 

_ 
166 36 290 280 60 56 53.2 55.8 



WELL 

GAM 133 (PVC 37) 
134 
168 

167 
11 1 
113 

38 
39 
40 

VA 60 

147 VA 54 
149 55 
160 ' 56 
124 57 
131 58 
1 1 2 59 

TDS by 
conduc tivi ty 
( m g / i ) 

28.4.76 

330 
360 

1050 

440 
360 

3800 

18.3.76 

370 

510 

2.6.76 

350 
360 

1130 
470 
380 

3170 

28.4.76 

330 
320 
240 
330 
460 
260 

CI (mg/i) 

28.4.76 

74 
79 

173 
98 
86 

850 

18.3.76 

2.6.76 

76 
80 

197 
1 0 1 

88 
800 

28.4.76 

82 
79 
41 
68 

107 
52 

Total Oxidised N. 
as N03 {mg/£) 

28.4.76 

42. 1 
45.2 

2.2 

27.5 
21.7 

1 .2 

18.3.76 

4.7 

16.2 

2.6.76 

41.6 
39.9 
9.9 

23.0 

21 .0 

3.8 

28.4.76 

9.3 
5.8 

13-3 
55-4 
33.7 
32.3 



APPENDIX 2.4 

Eff luent 'Analysis 

Di lut ion Water-Whey 
Water y Mixture. 

Conductivity (ys/cm at 25°C) 2 750 5 150 3 550 

TDS by Cond. 1 570 3 070 2 050 
pH 6.7 4 . 1 4 . 2 4.8 5.\ 
Biochemical Oxygen Demand - 23 600 25 500 
Suspended Solids - 2 790 1600 
Total Phosphorus as-P , 2.8 360 240 
Soluble Phosphorus as P 0.44 133 58 
N03 as N ' 0.29 0.04 0.58 
N02 as N <0.01 <0.01 <0.01 
NH3 as N 58 118 87 
Total Kjeldahl Nitrogen 91 984 524 
Ca 130 
Mg 24 
Na . 220 
K • 70 
HC03 903 
so 4 10 
CI 350 
N03 1.3 
P04 8.6 
Fe 0.5 
A lka l in i t y 740 • 

Al l concentrations in (mg/1) 

i 



APPENDIX 3 

Soil Analyses 

3.1 CSIRO Gemco d r i l l i n g 

3.2 Intensive sampling 

3.3 Annual sampling 

Al l so i l analyses carried out by the Dept. of Agriculture 
and Fisheries. 



APPENDIX 3.1 

:C;S;I;RiO. Gemco D r i l l i n g - 21/10/75 

SITE C I , 

Sample 
No. 

.. , . N i t ra te-N, mg/1 
Depth (m) D r y S o i l Soi l Soln 

101 . 0- 0.76 0.16 1.7 
102 \ 0-.76- 1.52 0.62 11.2 
103 ' 1 :52-2 .29 1.02 16.7 
104 2.29- 3.05 1.06 15.7 
105 3.05- 3.81 1.67 • 19.9 
106 3.81- 4.58 1.51 16.1 
107 4 .58-5 .33 .2.46 - 23.9 
108 5 .33-6 .10 2.43 24.8 
109 6 .10-6 .86 3.07 29.8 
110 6 .86-7 .63 2.57 17.5 
111 7.63- 8.39 2.90 10.6 
112 8 .39-9 .15 3.29 12.3 
113 9 .15 -9 .88 •3.48 17.9 
114 9.88-10.68 \ 3.34 28.3 
115 10.68-10.98 ' 2.97 23.4 
116 10.98-11.44 3.27 19.7 
117 11.44-12.20 3.93 10.9 
118* 13.72 10.3 
119* 16.74 .7.11 

*Water Samples 

Ni t rates N02-N mg/1 

112 

Chloride, mg/1 
Dry Soi l Soi l Soln 

1.95 
1.54 
1.16 
2.36 
2.74 
1.86 
1.72 
1.72 

•1.84 
3.02 
4.35 
6.94 
4.76 
2.81 
3.63 
3.64 
7.87 

119 

Dry Soi l 
0.37 
0.39 

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 

Soi l Soln 
1.37 
1.47 

SITE C 2. 

Sample 
No. 

210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222* 
223* 

Depth (m) 

0*0.76 
0.76*1.52 
1.52-2.29 
2.29*3.05 
3.05*3.81 
3.81*4.58 
4.58*5.33 
5.33-5.87 
•6.10*6.86 
6.86*7.63 

i7.63-8.38 
8.38-9.14 
9.14 
9.14 

*Water Samples 

Nitrates 

Nitrate-N , mg/1 Chloride , mg/1 
Dry Soi l Soi l Soln Dry Soi l Soil Soln 

'•2.05 18.2 •1.32 13.0 
1.59 18.3 0.63 7.8 
1.88 16.8 1.70 16.8 
.2.08 17.1 0.99 9.1 
2.15 19.9 2.67 27.4 

'.6.28 16.3 3.97 14.3 
5.23 31.9 4.49 31.9 
4.95 ' 32.4 3.94 29.7 

' 6.80 26.2 4.13 20.0 
5.97 13.4 8.27 26.9 
4.44 13.7 12.9 52.8 
4.46 15.3 6.9 30.5 

10.7 20.9 
5.06 55.3 

N02-N mg/1 
214 
223 

Dry Soi l 
0.54 
0.10 

Soil Soln 
4.98 
0.92 . 



( i i ) 

SITE C 3. 

Sample Rpnth fm^ Nitrate-N , mg/1 Chloride, mg/1 
No. Dry Soil Soil Soln Dry Soil Soil Soln 

301 ; 0.0.76 0.31 .2.33 1.66 . 14.0 
302 0.76-1.20 0.68 5.71 0.73 6.85 
303 li. 20-1.52 3.76 13.2 •8.10 36.6 
304 1.52-1.90 2.33 5.82 6.65 23.3 
305 Is. 90-2.29 3.61 7.90 7.29 23.3 
306 . 2.29-2.59 3.64 5.90 ' 7 . 4 1 15.4 
307 2.59-3.05 3.85 7.30 7.68 . 22.3V 
308 3.05-3.81 3.34 6.71 :4.73 14.2 
309* •4.57 5.02 17.8 
310* 6.10 8.76 27.8 
311* , 7.62 10.4 54.1 
312* 9.14 5.46 59.4 

*Water Samples 
. " • < , Nitrates . N02-N mg/1 Dry Soil Soil Soln 

'v. 304 0 .72 1.79 
.. 308 0 .78 1.58 



APPENDIX 3.2 

. Chloride content of a i r dried so i l • 
mg/1-000 qm (ppm) 

y 
S I T E . . . . . . / . . . . . . . . . . . . . . . . . . . . .3/12/75. . . . . . . . . . . 6/4/76 3/6/76 

l ' . „ • 0 - 0.50 4.90 4.51 :5.60 
. -.0.50 - 1.00 , 2.69 ;-1.50 1.54 

1,00 - 1.50 ; 1.74 1.71 1.87 
V -1.50 - 2.00 2.20 0.82 1.35 

2 0 0.50 : 6.07 5.75 : 8. 04-
• . ' 0.50 - 1.00 2.41 0.86 •1.36 

. - .1.00 - 1.50 1.70 0.58 0.66 
. :1.50 

\ 
2.00 3.23 -2.01 2.32 

3 v 0 _ 0.50 .4.21 36.74 47.70 
• ' " ! 0.50 - 1.00 ; : 1.41 • 2.74 26.02 

- .1.50 1.91 0.93 2.28 
. 1.50 2.00 : ' 7.55 2.92 2.92 

-*•.',•""••'•'. .. 0 0.50 ' • • 7.99 . 47.46 41.95 
, > • : 0.50 - .1.00 . W 3.72 % 6.11 9.89 

" :1.00 - 1.50 > 8.13 2.06 6.37 
.1.50 - 2.00 .-';'.r .v 10.23 . 0.95 NR* 

5 .:Y;; 0 .0.50 ^ : 5.74 31.08 45.33 
:0.50 - 1.00 2.12 7.41 1.73 
1.00 - 1.50 5.13 3.33 .0.42 
1.50 ;2.00 19.76 7.41 1.59 

6 0 • • 0.50 2.20 . 30.43 36.51 
0.50 - .1.00 1.24 10.86 23.40 
;1.00 - 1.50 1,48 4.82 6.97 
1.50 2 .00 : 1. 43 3.13 3.82 

7 ; . 0 0.50 . ;3.93 -. 30.23 25.12 
,.0.50 - 1.00 1.71 5.89 13.61 

1.00 - 1.50 2.92 2.55 1.26 
1.50 mm ;2.00 . :3.40 . :3.73 2.84 

8 0 _ 0.50 4.33 38.03 47.77 
. 1 0.50 - :1.00 1.26 " 1.63 3.00 

'•.1.00 - 1.50 1.03 0.39 2.14 
1.50 - 2.00 , : 1.41 . 

y • 
1.38 1.02 

9 0 M 0.50 3.33 7.15 6.42 
0.50 1.00 2.66 • -1.56 1.23 
1.00 - 1.50 4.70 2.77 1.47 

Sl.50 •a .2.00 7.90': \ 3.42 3.18 

* No Record 



' Ni t rate content of a i r dried so i l -
mg/1 000 qm (ppm) 

SITE . . . . . . DEPTH , (m). . . . . . . 3/12/75 . . . . . . . . . . 6/4/76 3/6/76 

1 0 - ; 0.50 
0.50 - ; 1.00 ' 
1 . 0 0 - 1 . 5 0 
1.50 - ;2.00 

.2.23 
' 0.96 

0.87 
0.77 

9.26 
2.46 
0.43 
0.72 

:5.20 
1.32 
1.15 
0.45 

2 •• 0 - 0 . 5 0 
.0.50 - 1.00 

: 1.00 - ; 1.50 
- 1.50 - 2.00 

1.69 
0.67 
0.85 

... 1.08 : 

12.58 
1.08 
0.00 
0.88 

9.83 
0.57 
0.11 
0.12 

• ^ ' * 

3 
< -

" • • i 

• { 

0 - 0.50 . 
. 0.50 - l.oo 

. :1.00 - 1.50 
1.50 - 2.00 

: 3.51 • 
' .0.82 

0.96 
2.36 

1.47 
0.23 
0.12 
0.56 

0.31 
0.00 
0.10 
0.84 

4 1 -J;- f - y ' 0 - 0.50 : 

• - 0.50 - 1.00 -
? ; 1.00 - ; 1,50 

1.50 - 2.00 .-';.•; 

2.62 
0.58 
0.85 
0.76 

3.11 
0.12 « 
0.00 
0.12 

0.56 
0.00 
0.15 
NR 

v! •"?«'•» 

5 0 - 0.50 " : : 

0 . 5 0 - 1 . 0 0 
1 . 0 0 - 1 . 5 0 

; 1.50 - 2.00 

'' 1.37 
0.42 
0.51 
1.03 

' 1.05 
0.37 
0.22 
0.77 

• 0.15 
0.22 
0.21 
0.00 

6 0 - 0.50 
. 0 . 5 0 - 1 . 0 0 
1.00 - 1.50 . 

:1.50 - .2.00 

0.61 
0.41 
0.74 . 
0.72 

A.77 
0.31 
0.46 
0.24 

0.13 
0.11 
0.22 
0.42 

7 0 - 0.50 
0.50 - 1.00 
1.00 - 1.50 
1.50 - 2.00 

3.00 
0.64 
1.04 
0.74 

4.48 
1.05 
0.23 
0.44 

:0.14 
0.21 
0.11 
0.66 

8 ,'.'.' 0 - 0 . 5 0 ' ' ' 
0.50 - 1.00 
1 . 0 0 - 1 . 5 0 
.1.50 - ;2.00 

1.93 
0.21 

- 0.21 ; 
/ 0.50 

3.85 
0.23 

.0.00 . 
0.11 

0.54 
0.00 
0.12 

. 0.10 

9 \ 0 - 0 . 5 0 
0.50 — : 1.00 

•"1.00 1.-50 
1.50 - 2.00 

1.11 
• 0.44 
' 1.28 

0.89 

4.17 
0.39 
0.21 

;0.20 

2.57 
0.72 
:0.42 
0.11 



APPENDIX 3.3 

Annual Sampling - GAM 147, September, 1975 

Depth (m) S ? n c ? o ^ t y P" % (-9/1) . HH4- 'H 1 ^ 1 ) " "uS /? ) * " 

0 - 0.25 183 6.1 0.145 11.0 23.0 1.72 0.305 
.0.25 - 0.50 89 6.4 0.030 7.5 11.3 0.37 0.110 
0.50 - .0.75 53 6.4 0.013 3.5 6.0 '0.18 0.020 
0.75 - ; l .00 99 ;7.2 0.006 2.5 4.7 0.07 0.225 
1.00 - ;1.25 74 ;7.3 0.005 2.0 6.3 0.05 0.100 
1 .25 - 1.50 50 7.0 0.005 ;2.0 4.7 0.05 0.010 
1.50 - 1,75 49 7.0 0.006 2.5 .4.0 0.07 0.010 
1.75 - ;2.00 64 7.6 0.005 .1.0 2.3 0.09 0.085 
2.00 - ;2.25 64 8.1 0.002 1.0 1.0 0.01 0.145 
2.25 - 2.50 54 -.7.6 0.003 ;1.0 -2.0 0.04 0.030 
2.50 - .2.75 55 7.4 0.004 -.1.5 2.0 .0.05 0.035 
2 . 7 5 - ;3.00 57 7.2 0.012 ,1.0 7.3 0.24 0.035 
3.0 - 3.25 87 6.6 0.036 2.0 12.3 0.56 0.065 
3.25 - ;3.50 92 .6.8 0.016 1.5 9.0 0.36 0.120 
3.50 - .3.75 114 6.5 .0.008 1.5 .5.3 0.27 0.240 
3 . 7 5 - 4.00 54 6.5 0.010 2,5 5.7 0.34 0.035 
4.00 - 4.25 62 6.7 0.008 1.0 6.0 0.32 0.025 
4.25 - 4.50 55 6.7 0.005 1.5 4.7 0.19 0.050 
4.50 - 4.75 50 6.6 0.006 0.5 4.7 0.20 0.020 

;4.75 - 5.00 71 6.7 0.003 0.0 3.3 0.12 0.085 
5.00 - 5.25 159 6.5 0.008 0.5 5.7 0.28 0.095 

. 5 . 25 - 5.50 52 6.4 0.003 0.5 6.3 0.15 0.020 
5.50 - 5.75 60 7.3 0.002 " 0.0 " " 5.3 0.09 0.120 
5 . 7 5 - ;6.00 55 7.0 .0.004 0.0 5.7 0.09 0.050 
6.00 - 6.25 116 ;7.9 .0,005 2.5 6.3 0.13 0.035 

;6.25 - 6.50 52 .7.0 ' .0.005 1.5 5,0 0.15 0.025 
.6.50 - 6.75 52 6.9 0.006 0.0 4.3 0.17 0.020 
6.75 - 7,00 73 6.9 0.002 0.0 3.3 0.06 0.060 

.7.00 - .7.25 75 .7.2 ;0.002 0.0 3.0 0.16 0.115 
7 . 2 5 - ,7.50 63 .7.0 .0.005 .1.0 4.7 0.14 0.060 

;7.50 - .7.75 58 6.8 0.005 2.0 5.0 0.14 ;0.015 
7 . 7 5 - 8.00 . 60 6.8 0.004 0.0 7.0 0.06 0.020 



8.00 - 8.25 58 6.7 0.005 
8.25 - 8.50 81 7.3 0.005 
:8.50 - 8.75 66 7 . 1 0.004 
8.75 - 9.00 117 7.9 0.004 
9.00 - 9.25 87 7.7 0.004 
9.-25 --9-.50- . . . . QQ 7.4 0.005 
9.50 - 9.75 71 7.2 0.002 
9.75 - 10.00 65 ;7.1 0.003 

10:00 -"11.0 - -75 - — - —7.1 0.005 
11.00 - 12.00 128 7.9 .0.005 
12.00 - 12.50 117 8.8 .0.003 
12.50 - 12.75 140 8.8 0.005 
12.75 - 13.00 132 8,9 0.005 
13.00 - 13.25 132 ;9.0 0.003 
13.25 - 13.50 132 ;9.0 0.003 
13.50 - 13.75 129 ;9.0 0.003 
13.75 - 14.00 127 9.1 0.003 
14.75 - 16.00 682 ;9.7 0,005 
16.00 - i8.00 629 9.6 .0.006 

1.0 :6.0 ;0.17 :0.045 
1.0 5.7 0.12 0.085 
1.0 3.7 0.09 :0.055 
2.0 3.7 0.12 0.305 
0.0 4.0 0.06 0.130 
1.0 7.0 Oil? 0.115 
0.0 4,0 0.10 0.065 
0.0 4.0 0.15 0.035 
0.0 :5.0 :0.33 :0.050 
1.0 , 4 . 0 0.22 .0.315 
2.0 2.0 0.35 :0.305 
3.0 2,0 0.40 0.330 
2.5 :1•3 .0.14 0.290 
2.0 .3.0 0.25 0.325 
2.0 :1.7 0.27 .0.310 
3,0 1.7 0.31 0.275 
3.0 1.3 0.23 0.265 
3.0 4.7 0.27 0.825 
3.0 3.3 0.37 1.160 



APPENDIX 4 

Details of Observation Wells 
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OBS.NOi, TEMP,NO;• DEPTH • :S;W.U* 
Tm) " W 

CASING 

Cable tool d r i l l e d (September-October, 1975) 

GAM 147 VA 54 20.0 11.95 steel 152 mm,127 mm 
149 55 18.0 2.20 steel 152 mm 
160 56 18.0 0.90 PVC 76 nm 
124 57 22.0 ;6.60 • steel 152 mm 
131 58 18.0 2.45 PVC 76 m 
11^ '59 27.0 11.30 steel 152 mm 
113 60 20.0 3.92 steel 152 mm 

Auger d r i l l e d (August and November, 1975) 

* * 

s lot ted 14-20 m 
cased to 3.80 m 
s lo t ted to 18 m 
cased to 7.30 m 
s lot ted 3-18 m 
cased to 11.73 m 
cased to 5.40 m 

s lot ted GAM 123 PVC 1 **11.0 • 6.70 Al l PVC 76 mm bottom 3 m 
125 2 9.2 7.32 II 
126 . . '-:' 3 ' 8.4 5.50 II 
127 : 4 8.9 .5.74 II 
128 5 8.0 6.40 II 
129 6 8.7 6.55 II 

• ' 130 7 6.8 . 3.51 : ll 
132 8 6.0 3.51 II 

136 9 • 11.2 6.32 bottom 6 m 
137 10 13.5 8.09 •i 
138 11 15.0 10.19 II 
139 12 11.0 : 6.71 , II 

' 140 13 8.4 2.92 it 
141 14 14.2 7.74 N 

. 142 15 10.8 5.13 bottom 7.5 
143 16 7.2 2.20 s lot ted to 
145 17 7.2 3.57 bottom 6 m 
146 18 14.0 10.36 . bottom 7.5 
148 19 11.6 7.-62 II 

150 20 6.8 1.68 s lo t ted to 
151 21 8.1 3.40 bottom 7.4 
152 22 1 ,6 .3 "3,10 s lot ted to 
153 23 7.8 2.29 bottom 7.3 
154 24 9.0 7.14 bottom 6 m 
155 25 4.6 1.36 s lot ted to 
156 26 4.4 1.94 s lot ted to 
157 27 5.6 2.35 II 
158 28 4.9 1,63 II 

• 15$ 29 . 4.9 0.77 II 

161 30 5.0 1.61 n 
16t '31 5.3 1.38 II 

' 16$ 1 32 7.8 .1.36 i bottom 7.5 
164 '33 5.4 2.86 s lot ted to 
144 i-34 10.3 7.63 n 
163 j 35 8.0 2.86 J 1 II 
166 f 36 6.0 3,81 1 II 

133 j 37 7.8 4.06 1 II 
134 38 6.9 . 4.61 bottom 6 m 
168 39 7.8 5.66 

1 slot ted to 
167 ( 40 7.5 5.57 II 

slot ted 

m s lot ted 
surface 
s lot ted 
m s lo t ted 

surface 
m s lo t ted 
surface 
s lot ted 
s lot ted 
surface 
surface 

m s lot ted 
surface 

s lo t ted 
surface 

Standing,'water level at time of d r i l l i n g . 
Depths of the auger d r i l l e d holes are ;only approximate 
bejequalito the length of casing able to be inserted i 
several cases so f t unconsolidated sediments collapsed 
ana up inside the casing as i t was inserted. 

and are taken to 
n the hole. In 
back in to the hole 



DEPARTMENT OF M I N E S - S O U T H AUSTRALIA SCALE 1:1,000,000 

COMPILED S. Barnatt 

DRN T. E. CKD.>@./£. 

KRAFT MIL-LEL SPRAY EFFLUENT SCHEME 

LOCALITY PLAN 

DATE" 28 t h Sept 1976 

PLAN NUMBER 

5 1Z377 
7QZ2-JI 



SCALE I : 2 5 0 0 

M E T R E S 

G A M 112 

NOTE ; TO OBTAIN THE PROJECT 
NUMBER OF A B O R E , PREFIX THE 
NUMBER W I T H I N EACH HUNDRED 
WITHIN T H E A B B R E V I A T I O N BELOW. 

GAM GAM BIER 
A1 

L_ 

t 

Bores 
• Auger dr i l led-sampled by bailer 

<$> Cable-tool drilled—sampled by pump 
Windmill — pumped sample 

® Existing bore — unequipped — sampled by bailer 
Surface contours in metres 

N.B. Arbitrary datum used, not M.S.L. PT Adelaide 

A 
' Geological cross-section 

CP 
5x3 
2 

Hydrant 
Gate 

FIG. 2 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE As shown 

COMPILED , S, Barnett SOUTH EAST WATER RESOURCES 
M I L - L E L - I N N E R NETWORK 

SITE TOPOGRAPHY AND WELL LOCATION PLAN 

DATE &*h O c t 1976 

DRN T. E. CKD 

SOUTH EAST WATER RESOURCES 
M I L - L E L - I N N E R NETWORK 

SITE TOPOGRAPHY AND WELL LOCATION PLAN 
PLAN NUMBER 

7G~7G9 . 

SOUTH EAST WATER RESOURCES 
M I L - L E L - I N N E R NETWORK 

SITE TOPOGRAPHY AND WELL LOCATION PLAN 
PLAN NUMBER 

7G~7G9 . 
1011- II 



•80 A A' - 80 

7 0 -

w 
s 

> o 
.a o 

in 
UJ CE I-
liJ s 

< O 
CO 

GAM 147 

<n 
5 
© > 
o 

X3 

<n 
UJ 
Q: 

UJ 

< <j> 
<n 

4 0 

S C A L E 

100 

IN M E T R E S 

200 
' 

3 0 0 
I 

Horizontal Scale 

Vertical Scale 

1: 2 , 5 0 0 

Icm. rep. 2m. 

fUS.3 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE A s Shown 

COMPILED; S. B a r t i e t t K R A F T FOODS M I L - L E L 
SPRAY EFFLUENT INVESTIGATION 

GEOLOGICAL CROSS-SECTION 

DATE" S e p t e m b e r 1976 

DRN : T. E . CKD, 

K R A F T FOODS M I L - L E L 
SPRAY EFFLUENT INVESTIGATION 

GEOLOGICAL CROSS-SECTION 

PLAN NUMBER! 

7 6 - 7 3 8 

K R A F T FOODS M I L - L E L 
SPRAY EFFLUENT INVESTIGATION 

GEOLOGICAL CROSS-SECTION 

PLAN NUMBER! 

7 6 - 7 3 8 



SCALE I : 2 5 0 0 

5 0 100 150 

METRES 

2 5 0 

NOTE ; TO OBTAIN THE PROJECT 
NUMBER OF A BORE, PREFIX THE 
NUMBER W I T H I N EACH HUNDRED 
W I T H I N THE A B B R E V I A T I O N BELOW. 

GAM GAMBIER 

Boundaries of soil units 
Soil survey-profi le description sites 
Sites for routine soil sampling 

GAM 167 

FIG. 
D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SC.ALE As shown 

U O M H U D D.Armstrong S O U T H E A S T WATER R E S O U R C E S : A.e Oct. 1970 

URN T.E. I,KH M I L - L E L ~ I N N E R N E T W O R K PLAN NUMBF R 

SOIL MAP AND SAMPLING POINTS 7 6 - 7 7 0 
7022-



M E T R E S 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE As shown 

COMPILED . 5 , BORNETT SOUTH EAST WATER RESOURCES 
MIL -LEL - INNER NETWORK 

DEPTH TO WATER T A B L E - J A N . 1976 

DATE 5 T H OCT. 1976 

DRN T . E . CKD 

SOUTH EAST WATER RESOURCES 
MIL -LEL - INNER NETWORK 

DEPTH TO WATER T A B L E - J A N . 1976 
PLAN NUMBER' 

7 6 ~ 7 7 l 

SOUTH EAST WATER RESOURCES 
MIL -LEL - INNER NETWORK 

DEPTH TO WATER T A B L E - J A N . 1976 
PLAN NUMBER' 

7 6 ~ 7 7 l 
7021-i I 



D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE As shown 

COMPILFC D 5. Barnctt SOUTH EAST WATER RESOURCES 
MIL -LEL - INNER NETWORK 

SALINITY 8 NITRATE CONTOURS-APR '76 

DATE G ^ Oc t . I 9 7 G 

DRN J. E. CKD 
SOUTH EAST WATER RESOURCES 

MIL -LEL - INNER NETWORK 
SALINITY 8 NITRATE CONTOURS-APR '76 

PLAN NUMBER • 

76-772 

SOUTH EAST WATER RESOURCES 
MIL -LEL - INNER NETWORK 

SALINITY 8 NITRATE CONTOURS-APR '76 
PLAN NUMBER • 

76-772 
7022-1! 



z 

200 

SCALE I 1 0 0 0 0 

2 0 0 4 0 0 6 0 0 

NOTE : TO OBTAIN T H E PROJECT 
NUMBER OF A B O R E , P R E F I X THE 
N U M B E R W I T H I N E A C H H U N D R E D 
W I T H I N T H E A B B R E V I A T I O N BELOW. 

GAM GAMBIER 

60 WATER T A B L E CONTOUR 
(met res obove M.S.L. Port 
Ade la ide) 

COMPILED: S .BARNETT 

FIELD WORK: J . L A W S O N 6 - 1 - 7 6 

f I G . 7 
800 1000 

METRES 

D E P A R T M E N T OF M I N E S - S O U T H A U S T R A L I A SCALE As shown 

COMPILED A.B.H. SOUTH EAST WATER RESOURCES 
MIL- LEL-OUTER NETWORK 

WATER TABLE CONTOURS - JAN '76 

DATE June 1976 

DRN - L.P, R. CKO 

SOUTH EAST WATER RESOURCES 
MIL- LEL-OUTER NETWORK 

WATER TABLE CONTOURS - JAN '76 
PLAN NUMBER , . 

7G-52>4 

SOUTH EAST WATER RESOURCES 
MIL- LEL-OUTER NETWORK 

WATER TABLE CONTOURS - JAN '76 
PLAN NUMBER , . 

7G-52>4 
7 0 2 2 - 2 7 



I 

SCALE I 1 0 0 0 0 

2 0 0 0 2 0 0 4 0 0 6 0 0 8 0 0 1000 

M E T R E S 

N O T E T O O B T A I N T H E P R O J E C T 

N U M B E R O F A B O R E , P R E F I X T H E 

N U M B E R W I T H I N E A C H H U N D R E D 

W I T H I N T H E A B B R E V I A T I O N B E L O W . 

G A M G A M B I E R 

60 WATER T A B L E CONTOUR 
(metres above M.S.L. Port 
Adela ide) 

COMPILED: S . B A R N E T T 

FIELD WORK: J. L A W S 0 N 6 - 4 - 7 6 

f IG. 6 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE AS shown 

' O M P I L F D A . B . H . SOUTH EAST WATER RESOURCES 
MIL -LEL-OUTER NETWORK 

WATER TABLE CONTOURS-APRIL '76 

DAT E June 1976 

- 1 
;JRN L.P. R. CKO 

SOUTH EAST WATER RESOURCES 
MIL -LEL-OUTER NETWORK 

WATER TABLE CONTOURS-APRIL '76 
PL A N NUMBFC R 

7G-535 

SOUTH EAST WATER RESOURCES 
MIL -LEL-OUTER NETWORK 

WATER TABLE CONTOURS-APRIL '76 
PL A N NUMBFC R 

7G-535 
7022-27 



z 

! 6 2 - 4 4 

GAM 162 

6 2 - 3 4 

GAM 161 

61-87 

GAM 159 

• 5 7 35 
GAM 167 

M E T R E S 

WATER TABLE CONTOUR 
(met res above M.S.L. P o r t 
Adela ide) 

FIC0 ! 

COMPILED: S . B A R N E T T 

FIELD WORK: J. LAWSON 6 - 1 - 7 6 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCALE AS shown 

COMPILED S O U T H E A S T WATER R E S O U R C E S 
M I L - L E L - I N N E R N E T W O R K 

WATER T A B L E CONTOURS - JAN '76 

DATE 

DRN OKU 

S O U T H E A S T WATER R E S O U R C E S 
M I L - L E L - I N N E R N E T W O R K 

WATER T A B L E CONTOURS - JAN '76 

PLAN NUMBf. H 

7G-b52 

S O U T H E A S T WATER R E S O U R C E S 
M I L - L E L - I N N E R N E T W O R K 

WATER T A B L E CONTOURS - JAN '76 

PLAN NUMBf. H 

7G-b52 
7 0 2 2 - 2 7 



I 

z 

M E T R E S 
WATER T A B L E CONTOUR 
( metres above M.S.L. Port 
Ade la ide) FIG. 10 

COMPILED: S . B A R N E T T 

FIELD WORK : J. LAWSON 2 0 - 4 - 7 6 , 

D E P A R T M E N T O F M I N E S - S O U T H A U S T R A L I A SCAi.E AS shown; 

COMPILED S O U T H E A S T WATER R E S O U R C E S 
M I L - L E L - I N N E R N E T W O R K 

WATER TABLE CONTOURS - APRIL '76 

L-ATE : .-„, 

JHN j i . K D 

S O U T H E A S T WATER R E S O U R C E S 
M I L - L E L - I N N E R N E T W O R K 

WATER TABLE CONTOURS - APRIL '76 

PLAN NUM61R' 
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