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INTRODUCTION

1.1. Purpose of the Review

The Department of Water, Land and Biodiversity Conservation (DWLBC) is seeking to
update its existing Morgan to Wellington regional groundwater model. The work involves
the collation and interpretation of existing hydrogeological information, including the most
recent drillhole, potentiometric head, groundwater salinity and pumping test data. It also
involves the refinement of the conceptual hydrogeological model based on this information.

Australian Water Environments (AWE) was engaged to undertake this review to
incorporate up to date information. The methodology adopted for the review included five
interpretive parts, as described below.

1. Hydrogeological Structure (top elevation data of: Murray Group Limestone aquifer
(instructed that Ground Surface DEM data is adequate), Ettrick Formation aquitard
and Renmark Group aquifer and the bottom elevation data of the Renmark Group
aquifer)

2. Potentiometric Head (Murray Group and Renmark Group aquifers)
3. Groundwater Salinity (Murray Group and Renmark Group aquifers)

4. Aquifer Test Data (Murray Group Aquifer, Ettrick Formation aquitard and
Renmark Group aquifer)

5. Conceptual Hydrogeological Model
1.2. History

The model region primarily consists of a section of the Murray River between Morgan and
Wellington in South Australia. Model construction was undertaken several years ago with
limited data and may have only included data until 1998. Consequently the majority of
model design was based on Murray Basin Hydrogeological Map Sheets (Barnett, 1991) and
available drillhole data. The current Morgan to Wellington model has previous versions as
early as 2001, with additional data included since. The process of update requires model
data review, inclusion of any new drillhole information and up to date groundwater level
data.

09020a 1



DWLBC Australian Water Environments

SUMMARY OF HYDROGEOLOGY AND HYDROLOGY

1.3. Location

The Morgan to Wellington area is located in the Riverland region of South Australia on the
western side of the Murray Basin near Mt Lofty Ranges. The model area occupies
~10,800 km” from the Morgan in the North, to Wellington in the south (Figure 1). The
model area is bounded by the foothill edge of Mt Lofty Ranges to the west and extends
~40 km from the River Murray to the east. Figure 2 shows that topography in the model
area is relatively steep along the foothill and river valley regions and flat in most high land
regions east of the River Murray. The River Murray is the major surface water system from
Morgan (at 321 river kilometre) to Wellington (at 80 river kilometre) in the model area.
Lock 1 located next to Blanchetown with average pool level ~3.2 m AHD upstream and
~0.7m AHD downstream. The River Murray is filled with a complex network of
anabranches, lagoons, floodplain and floodplain irrigations.

1.4. Climate

The Riverland climate is typically characterised by hot dry summers and cool, wetter
winters. The mean rainfall in Loxton since 1984 is approximately 263 mm per annum, with
an annual mean evaporation rate of ~1900 mm on average (Bureau of Meteorology, 2008).
Mean minimum and maximum temperature ranges from 3.8°C in July to 31°C in January.

The meteorology station at Murray Bridge shows that mean rainfall is 347 mm per annum
since 1966. The mean minimum and maximum temperature range from 5.4°C in July to
29.2°C in February. No evaporation records were available for the Lower Murray region on
the Bureau of Meterology website.

1.5. Regional Hydrogeology

The Murray Basin is a closed groundwater basin containing Cainozoic unconsolidated
sediments and sedimentary rock up to 600 m in thickness, and contains a number of
regional aquifer systems (Evans and Kellett, 1989).

Within the study area, there are three major aquifer systems of significance (see
hydrogeological cross section in Figure 3). In the highland areas the water-table aquifer
occurs in the Murray Group Limestone. This aquifer forms a regionally extensive
unconfined to semi-confined aquifer into which the channel of the ancestral River Murray is
incised. The Ettrick Formation aquitard separates the Murray Group aquifer from the
underlying Renmark Group aquifer.

The semi-confined Monoman Formation (likely to have highly variable hydraulic
conductivity) and Coonambidgal Formation has been deposited within the ancestral channel
and it is within this sequence that the modern channel of the River Murray is incised. The
Murray Group aquifer and the Monoman Formation aquifer are considered to be in direct
hydraulic connection. Within the floodplains the groundwater table can occur within the
overlying superficial sediments of the Coonambidgal Formation.

Within the model area, the groundwater flow direction in all aquifers of interest is generally
towards the River Murray. The river and its anabranches behave as a sink for regional
groundwater in the study area.
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Saline groundwater enters the floodplain environment through one of three mechanisms:

e Lateral flow from the Murray Group Limestone aquifer.

e Slow upward leakage through the Ettrick Formation aquitard from the underlying regional
confined Renmark Group aquifer.

e Seepage of perched groundwater may occur from cliff faces.

Discharge subsequently occurs either directly to the River Murray (or one of its backwaters
or anabranches) through the Murray Group Limestone or Monoman Formation aquifer, or
through evapotranspiration. Typical rates of evapotranspiration from the floodplain are
250 mm/yr (Holland 2001). With reference to upward leakage from the Renmark Group,
upward gradients are interpreted to exist across the project area providing a potential for the
upward movement of groundwater from the Remark Group (Figure 4). However, the rate of
upward leakage is expected to be low (relative to other vertical fluxes) because of the
presence of the thick Ettrick Formation confining layer.

As anecdotal evidence indicates that only minor seepage occurs from cliff faces in the
model area, it is assumed that lateral flow from the Murray Group Limestone aquifer is the
main mechanism for saline groundwater discharge to the River Murray. It should also be
noted that within the study area, there is no evidence at this point that the River Murray is in
direct contact with the Renmark Group.

The above two points conclude that the Murray Group and Monoman Formation aquifers
contribute the majority of the salt load to the River Murray, and thus are the targets for salt
accession investigation.

The schematic diagram of the Morgan to Wellington conceptual hydrogeological model is
presented in Figure 5a (Yan 2006), Figure 5b and Figure 5c. The figures highlight the
regional groundwater flow conditions, direction and leakage between the various
hydrogeological units.

1.6. Project Region Hydrogeology
With the study area located along the western margin of the basin, where a highland ridge

and pre-Tertiary basement forms the boundary, sediment thicknesses can vary significantly
and in some cases not exist.

Surface Quaternary sediments exist within the study area, however are generally limited to
several metres thickness and, for purposes of model construction, have not been considered
as part of the project scope.

1.6.1. Woorinen Formation

The Woorinen Formation provides a thin capping of Quaternary sediments across the
highlands of the project area.  This layer is not defined and is incorporated into the
uppermost layer of the numerical model.

1.6.2. Coonambidgal Formation

The Coonambidgal Formation clay layer occurs ubiquitously across the floodplain and
comprises clay and silts deposited during periods of episodic flooding. The unit is
commonly ~2 m in thickness. This layer is not defined and is incorporated into the
uppermost layer of the numerical model.

1.6.3. Monoman Formation

Beneath the Coonambidgal clay lays the Monoman Formation. Typically, the Monoman
Formation comprises a mixture of channel and sheet sand deposits with intervening

09020a 3



DWLBC Australian Water Environments

sequences of silty clay. This is likely to result in highly variable transmissivity throughout
the floodplain similar to that encountered in previous investigation in Riverland areas.

There are not sufficient data to reliably construct groundwater elevation contours for the
Monoman Formation aquifer for the entire length of the floodplain within the project area.
However, there are observations regarding groundwater flow in the floodplain aquifers
between Mannum to Wellington, which are likely to be relevant to the project area.

Due to its semi-unconfined nature and hydraulic connection, the potentiometric surface for
the Monoman Formation has been merged with the Murray Group Limestone aquifer.

1.6.4. Murray Group Limestone

The Murray Group Limestone has been partially eroded (and fully eroded in a minor
portion) across the floodplain but is present throughout the highland areas, and is often
exposed in cliff faces within the project area.

For the purposes of the model area the upper layer of the model has been considered as the
thickness from the ground surface to the base of the Murray Group Limestone (top of
Ettrick Formation aquitard). Within the model area the top of the Murray Group Limestone
sits at an elevation of more than 60 m AHD in the northeast portion of the project area and
5 m AHD in the southwest portion of the project area. Similarly, these sediments thin along
a northeast/southwest axis. Thickness ranges from greater than 120 m in the northeast part
of the project area to 50 m in the southwest portion of the project area (Figure 6).

A March 2008 potentiometric contour map has been produced by this work for the Murray
Group Limestone aquifer and is presented in Figure 7 (some values have been inferred).
The groundwater flow direction is predominantly to the River Murray from east and west.
Contours on the floodplain may not be accurate due to lack of reliable data and numerous
boundary conditions, which exist due to the extensive system of permanent anabranches
and backwaters present.

1.6.5. Ettrick Formation

The Ettrick Formation, considered an aquitard, generally appears as a green/grey layer of
glauconitic and fossiliferous marl, calcareous caly and mudstone, with silts and fine quartz
sand indicative of a low energy marine environment (Drexel, 1995). It is recognised as
discrete stratigraphic units, forming the major confining bed throughout the region
separating the Murray Group Limestone and Renmark Group Aquifer. This confining bed
primarily dips toward to the east. The top of the Ettrick Formation sediments reach an
elevation of ~60 m AHD along the foot edge of Mt Lofty Range but dip to an elevation of
~-90 m AHD to the east (Figure 8). A maximum thickness of ~80 m is attained in this
sequence of sediments, thinning to the north and west of the project area to less than 20 m
and absent in a small section north of Mannum (Figure 9).

1.6.6. Renmark Group

Structure contours for the top of the Renmark Group litho facies found that the sediments
are generally dipping along an approximate west/east axis. In the north west part of the
study area the elevation of the top of the Remark Group is ~40 m AHD, dipping down to an
elevation of ~-100 m AHD (Figure 10). Renmark Group sediment thickness increases from
approximately 40 m in the west to 80 m in the south east and more than 100 m in the north
east. Although a band of thin (approximately 20 m) Renmark Group sediments is reported
in the central eastern region of the model area the thickness of the Renmark Group aquifer
increases from west to east with the thickest portion in the noth east (Figure 11).
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As mentioned in previous section the Renmark Group aquifer is unlikely to contribute a
significant salt load to the River Murray in comparison with the Murray Group Limestone
aquifer. This formation is considered as the base layer in the model to simulate upward
leakage to the Murray Group aquifer.

Generally basement elevation structure contours reflect a similar pattern to the top of
Renmark Group sediments, dipping from west to east, with the lowest elevations reported
in the north east of the model area (Figure 12).

March 2008 contours of potentiometric groundwater elevation for the Renmark Group
aquifer are presented in Figure 13. Regional groundwater flow (based on the 31 wells used
to generate the contour plan) occurs from the east to west and east to southwest.

1.7. Aquifer Test Results and Yield

At the time of writing there were no recent aquifer tests analysed for wells completed in the
region, however hydraulic conductivity in the Lower Mannum Formation has been reported
from 1 m/d to 4 m/d in the Woolpunda - Cadell Reach Salt Interception Scheme (Rural
Solutions, 2004) and from 5 m/d to 15 m/d in the Renmark Group between Lake Victoria
and Morgan (Rammers et al, 2005).

Yields at the time of well production reported ranges from 0.1 L/s to more than 20 L/s in
the Murray Group Limestone aquifer (Figure 14) and from 0.1 L/s to 8.0 L/s in the
Renmark Group aquifer (Figure 15). Historical MDBC Basin in a Box data reports higher
yields in both aquifers are generally east of the river channel with scattered patches of high
yield in the western highlands and south of Mannum.

1.8. Groundwater Salinity

A salinity review of all Murray Group Limestone and Renmark Group wells was completed
in the study area. This included 41 new Murray Group Limestone wells and one Remark
Group well, which were drilled since January 2004. Historic data from microfiche was
revisited and all wells were classified on the quality of data available.

There is a wide range in salinity from ~1,000 to greater than 50,000 mg/L TDS in the
Murray Group Limestone aquifer. The highest salinity value (greater than 50,000 mg/L
TDS) occurs north west of Blanchetown. Groundwater salinity in the model area generally
tends to be slightly elevated from 1,500 to 10,000 mg/L TDS in the Murray Group
Limestone aquifer (Figure 16).

The groundwater salinity values in the Renmark Group aquifer range from ~1,300 to
greater than 20,000 mg/L TDS, with higher salinity groundwater reported in the northern
region of the model. A band of higher salinity groundwater (>14,000 mg/L TDS) extends
from the north east corner westerly and finishes north west of Blanchetown (Figure 17).

1.9. Regional Hydrology

The River Murray is the major surface water system from Morgan to Wellington in the
model area and is filled with a complex network of anabranches, lagoons, floodplain and
floodplain irrigations. It acts as a discharge point for both sides of the river and the river
pool level plays a critical component in terms of how much groundwater will be discharged
into the river. Average pool level upstream Lock 1 is ~3.2 m AHD and downstream is
~0.7m AHD. However, current river pool level has dropped below sea level due to
continuing nation wide drought conditions.
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RECOMMENDATIONS

During the model review process the following observations were made that restricted the
accuracy of the model:

Limited drillhole data across the majority of the model area, in particular close to the river
channel (with the exception of the section of river from Waikerie to Morgan). This limited
drillhole data not only limits model construction for stratigraphy thickness but also:

e Groundwater parameters and characteristics;

e  Groundwater dynamics;

e Groundwater-surface water interaction; and

e [rrigation and/or pumping impacts.
No well aquifer test data is available. The only available data was the estimated yield
which was recorded during well construction/development.

Additionally, it would be beneficial to gather groundwater analytical data to determine
groundwater origins as reported high potentiometric surface levels of the Renmark Group
aquifer has the potential for upward leakage where the overlying aquitard may be either
thin, discontinuous or absent.
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Table 2a: New and Reviewed Drill Hole Stratigraphy - Top of Murray Group to Base of Renmark Group

Morgan to Wellington Bore Log Stratigraphy

Bore hole log data (mbgl)

]
Unit No. Easting | Northing | Reference (mAHD) Top MGA Top EF Top RGA Base RGA Comments - New DES Bores
6727-2271 348514 | 6123064 6.00 36 52 88 NA EOH in RGA (microfiche)
6727-2277 344218 | 6122529 46.55 18 76 149 162
6727-3033* 343092 | 6112626 23 9 NA NA NA EOH in MGA
6727-3037* 342940 | 6112852 9 3.25 NA NA NA EOH in MGA
6728-2449 357081 | 6133752 81.07 18 84 120 129 |
6728-2486 345781 | 6146785 94.86 14 none 50 84
6728-2487 345444 | 6157383 110.18 47 90 92 NA EOH in RGA
6728-2489 354655 | 6163582 57.21 10 NR 57 86
6728-3533* 359830 | 6167169 86 7 none none none Base of Murray Group at 98m, Over basement
6728-3540* 355225 | 6163271 59 6 NA NA NA EOH in MGA
6728-3550* 344819 | 6153601 82 15 NA NA NA EOH in MGA
6728-3553* 358799 | 6158816 57 5 NA NA NA EOH in MGA
6728-3555* 340823 | 6150337 119 32 NA NA NA Brown clay at base considered MGA
6728-3560* 340516 | 6162362 95 38 71 NA NA |Grey clay considered as EF or like
6728-3561* 357089 | 6159970 60 0 NA NA NA MGA from surface, EOH in MGA
6728-3562* 353719 | 6161647 92 29 NA NA NA EOH in MGA, yellow clay considered MGA
6728-3575* 340420 | 6162064 102 34 NA NA NA EOH in MGA
6728-3576* 350003 | 6164049 69 1 NA NA NA EOH in MGA, coral content considered MGA
6728-3577* 339245 | 6150516 130 45 NA NA NA EOH in MGA
6728-3578* 340532 | 6150506 118 40 NA NA NA EOH in MGA
6728-3579* 340859 | 6163000 99 26 NA NA NA EOH in MGA
6728-3600* 351663 | 6164320 68 14 NA NA NA EOH in MGA
6728-3603* 339209 | 6169700 177 98 114 NA NA Grey clay considered as EF or like
6728-3604* 339323 | 6169686 177 86 112 NA NA Grey mudstone considered as EF or like
6728-3631* 358873 | 6155739 72 9 47 NA NA Grey clay considered as EF or like
6728-3632* 358653 | 6155519 73 10 51 NA NA Grey clay considered as EF or like
6728-3640* 345501 | 6131588 52 36 79 NA NA Grey clay considered as EF or like
6728-3669* 350372 | 6164577 67 0.5 NA NA NA EOH in MGA
6728-3671* 351330 | 6164311 67 12 NA NA NA EOH in MGA
6728-3673* 350297 | 6164228 72 1 NA NA NA EOH in MGA
6728-3700 343749 | 6132808 14.98 0.5 NA NA NA EOH in MGA
6728-3704* 341420 | 6163227 101 35 NA NA NA EOH in MGA
6729-1165 351146 | 6227434 114.91 16 66 94 144
6729-1170 341784 | 6191448 105.11 34 72 74 116
6827-1530 400654 | 6116736 62.75 30 114 136 210
6827-1562 374831 | 6112242 99.67 74 102 141 164
6827-1892* 393681 | 6106584 75 7 NA NA NA EOH in MGA
6827-1901* 396474 | 6090932 17 13 55 62 NA EOH in RGA (Buccleuch)
6827-1902* 403260 | 6113274 66 31 NA NA NA EOH in MGA
6827-1903* 393674 | 6106889 67 7 NA NA NA EOH in MGA
6827-1911* 392874 | 6107103 68 4 NA NA NA EOH in MGA
6828-730 370004 | 6174803 32.59 2 82 122 130
6828-731 389412 | 6179431 52.52 8 136 180 186
6828-732 370275 | 6152990 57.04 18 106 127 173
6828-733 381722 | 6167001 50 6 108 146 156
6828-736 394496 | 6148653 70.90 275 128 170 NA
6828-776 375822 | 6169756 40.00 2 92 NA NA
6828-777 379880 | 6175794 39.00 1 86 90 180
6828-901* 371734 | 6128649 92 14 98 NA NA Shales & clay considered EF or like
6828-917* 385309 | 6151453 48 8 NA NA NA EOH in MGA
6828-920* 403830 | 6132100 61 29 NA NA NA EOH in MGA
6828-922* 373305 | 6171699 38 0.5 NA NA NA EOH in MGA
6829-264 376453 | 6230678 40 0 103 112 198
6829-269 376937 | 6223409 30 0 104 170 NA
6829-578 404107 | 6215849 33.13 2 110 155 NA
6829-802 364242 | 6225395 59.44 27 140 190 212
6829-803 372199 | 6223956 498 2 96 110 181
6829-804 382769 | 6222387 31.35 4 118 140 222
6829-805 382103 | 6193567 30.35 10 100 148 197 EOH in RGA (microfiche)
6829-807 365861 | 6205806 77.18 2 64 120 128
6829-809 369451 | 6207914 47.10 6 100 165 214
6829-811 368859 | 6194624 45.88 6 88 147 166
6829-966 384222 | 6205128 30 12 108 148 200 EOH in RGA
6829-968 391022 | 6212078 30 12 120 138 262 EOH in RGA
6829-969 390872 | 6218578 31 14 126 144 204
6829-970 383622 | 6208578 35 10 120 128 NA EOH in RGA
6829-978 367189 | 6233254 70 32 128 193 231
6829-992 405471 | 6218688 10.36 22 82 125 NA
6829-995 366242 | 6194878 76 6 40 NR 70
6829-996 366242 | 6194878 77.56 8 70 96 130
6829-1140 403846 | 6217103 42.43 15 129 161 NA
6829-1469 399596 | 6220247 42.69 42 NA NA NA EOH in MGA
6829-1470 393429 | 6227675 35.9 40 NA NA NA EOH in MGA
6829-1471 398910 | 6225788 37.73 30 NA NA NA EOH in MGA
6829-1472 396838 | 6225312 32.99 26 NA NA NA EOH in MGA
6829-1473 394591 | 6226031 33.64 40 NA NA NA EOH in MGA
6829-1501 399592 | 6220248 41.99 41 NA NA NA EOH in MGA
6829-1502 399743 | 6219828 48.41 30 NA NA NA EOH in MGA
6829-1504* 401215 | 6223033 41 19 NA NA NA EOH in MGA
6829-1533 384103 | 6229267 30.22 2 NA NA NA EOH in MGA
6829-1534* 406460 | 6222945 37 2 NA NA NA EOH in MGA
6829-1535 387302 | 6229383 32.24 6 NA NA NA EOH in MGA
6829-1536 388122 | 6217963 31.08 5 NA NA NA EOH in MGA, fossiliferous throughout
6829-1537 397397 | 6211337 50.8 38 NA NA NA EOH in MGA
6829-1538 396307 | 6217413 34.13 14 NA NA NA EOH in MGA
6927-946 411075 | 6108512 68 40 NA NA NA EOH in MGA
6927-956* 411951 | 6118859 62 48 NA NA NA EOH in MGA
6928-569 411014 | 6166318 60.00 26 138 214 234# EOH in RGA
6928-704* 412687 | 6136736 66 49 NA NA NA EOH in MGA
6929-423 414391 | 6184692 63.78 6 104 130 202
6929-649 408322 | 6189178 63 22 104 168 NA
6929-1000* 411270 | 6218533 43 14 NA NA NA EOH in MGA

6727-2277 - Contained in DWLBC Model

* Elevation Data from DEM

# Control data point (Used for conversion to Surfer)
NR - Not recorded
NA - Not Applicable
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Median between Lithological and Driller Log
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Table 2b: New and Reviewed Drill Hole Stratigraphy - Top of Ettrick Formation

Morgan to Wellington Bore Log Stratigraphy

Elevation top

Elevation top

Reference | EF (mbgl) | EF (mAHD)

Unit No. Easting [ Northing (mAHD)

6829-1472 396838 | 6225312 32.99 NA NA
6829-1473 394591 | 6226031 33.64 NA NA
6829-1501 399592 | 6220248 41.99 NA NA
6829-1502 399743 | 6219828 48.41 NA NA
6829-1504* | 401215 | 6223033 41 NA NA
6829-1533 384103 | 6229267 30.22 NA NA
6829-1534* | 406460 | 6222945 37 NA NA
6829-1535 387302 | 6229383 32.24 NA NA
6829-1536 388122 | 6217963 31.08 NA NA
6829-1537 397397 | 6211337 50.8 NA NA
6829-1538 396307 | 6217413 34.13 NA NA
6927-946 411075 | 6108512 68 NA NA
6927-956* 411951 | 6118859 62 NA NA
6928-569 411014 | 6166318 60.00 138 -78.00
6928-704* 412687 | 6136736 66 NA NA
6929-423 414391 | 6184692 63.78 104 -40.22
6929-649 408322 | 6189178 63 104 -41.00
6929-1000* | 411270 | 6218533 43 NA NA

Elevation top| Elevation top

Reference | EF (mbgl) | EF (mAHD)
Unit No. Easting Northing (mAHD)
6727-2271 348514 | 6123064 6.00 52 -46.00
6727-2277 344218 | 6122529 46.55 76 -29.45
6727-3033* | 343092 | 6112626 23 NA NA
6727-3037* | 342940 | 6112852 9 NA NA
6728-2449 357081 | 6133752 81.07 84 -2.93
6728-2486 345781 | 6146785 94.86 none none
6728-2487 345444 | 6157383 110.18 90 20.18
6728-2489 354655 | 6163582 57.21 NR NA
6728-3533* | 359830 | 6167169 86 none none
6728-3540* | 355225 | 6163271 59 NA NA
6728-3550* | 344819 | 6153601 82 NA NA
6728-3553* | 358799 | 6158816 57 NA NA
6728-3555* | 340823 | 6150337 119 NA NA
6728-3560* | 340516 | 6162362 95 71 24.00
6728-3561* | 357089 | 6159970 60 NA NA
6728-3562* | 353719 | 6161647 92 NA NA
6728-3575* | 340420 | 6162064 102 NA NA
6728-3576* | 350003 | 6164049 69 NA NA
6728-3577* | 339245 | 6150516 130 NA NA
6728-3578* | 340532 | 6150506 118 NA NA
6728-3579* | 340859 | 6163000 99 NA NA
6728-3600* | 351663 | 6164320 68 NA NA
6728-3603* | 339209 | 6169700 177 114 63.00
6728-3604* | 339323 | 6169686 177 112 65.00
6728-3631* | 358873 | 6155739 72 47 25.00
6728-3632* | 358653 | 6155519 73 51 22.00
6728-3640* | 345501 | 6131588 52 79 -27.00
6728-3669* | 350372 | 6164577 67 NA NA
6728-3671* | 351330 | 6164311 67 NA NA
6728-3673* | 350297 | 6164228 72 NA NA
6728-3700 343749 | 6132808 14.98 NA NA
6728-3704* | 341420 | 6163227 101 NA NA
6729-1165 351146 | 6227434 114.91 66 48.91
6729-1170 341784 | 6191448 105.11 72 33.11
6827-1530 | 400654 | 6116736 62.75 114 -51.25
6827-1562 374831 | 6112242 99.67 102 -2.33
6827-1892* | 393681 | 6106584 75 NA NA
6827-1901* | 396474 | 6090932 17 55 -38.00
6827-1902* | 403260 | 6113274 66 NA NA
6827-1903* | 393674 | 6106889 67 NA NA
6827-1911* | 392874 | 6107103 68 NA NA
6828-730 370004 | 6174803 32.59 82 -49.41
6828-731 389412 | 6179431 52.52 136 -83.48
6828-732 370275 | 6152990 57.04 106 -48.96
6828-733 381722 | 6167001 50 108 -58.00
6828-736 394496 | 6148653 70.90 128 -57.10
6828-776 375822 | 6169756 40.00 92 -52.00
6828-777 379880 | 6175794 39.00 86 -47.00
6828-901* 371734 | 6128649 92 98 -6.00
6828-917* 385309 | 6151453 48 NA NA
6828-920* 403830 [ 6132100 61 NA NA
6828-922* 373305 | 6171699 38 NA NA
6829-264 376453 | 6230678 40 103 -63.00
6829-269 376937 | 6223409 30 104 -74.00
6829-578 404107 | 6215849 33.13 110 -76.87
6829-802 364242 | 6225395 59.44 140 -80.56
6829-803 372199 | 6223956 49.8 96 -46.20
6829-804 382769 | 6222387 31.35 118 -86.65
6829-805 382103 | 6193567 30.35 100 -69.65
6829-807 365861 | 6205806 77.18 64 13.18
6829-809 369451 | 6207914 47.10 100 -52.90
6829-811 368859 | 6194624 45.88 88 -42.12
6829-966 384222 | 6205128 30 108 -78.00
6829-968 391022 | 6212078 30 120 -90.00
6829-969 390872 | 6218578 31 126 -95.00
6829-970 383622 | 6208578 35 120 -85.00
6829-978 367189 | 6233254 70 128 -58.00
6829-992 405471 | 6218688 10.36 82 -71.64
6829-995 366242 | 6194878 76 40 36.00
6829-996 366242 | 6194878 77.56 70 7.56
6829-1140 | 403846 | 6217103 42.43 129 -86.57
6829-1469 399596 | 6220247 42.69 NA NA
6829-1470 393429 | 6227675 35.9 NA NA
6829-1471 398910 | 6225788 37.73 NA NA

6727-2277 - Contained in DWLBC Model
* Elevation Data from DEM
NR - Not recorded

NA - Not Applicable

27.5
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Table 2c: New and Reviewed Drill Hole Stratigraphy - Top of Renmark Group
Morgan to Wellington Bore Log Stratigraphy

Elevation | Elevation top Elevation top | Elevation top
Reference| top RGA |RGA (mAHD) Reference| RGA (mbgl) RGA
Unit No. Easting | Northing [ (mAHD) | (mbgl) Unit No. Easting | Northing [ (mAHD) (mAHD)
6727-2271 348514 | 6123064 6.00 88 -82.00 6829-1472 396838 | 6225312 32.99 NA NA
6727-2277 | 344218 | 6122529 46.55 149 -102.45 6829-1473 394591 | 6226031 33.64 NA NA
6727-3033* | 343092 | 6112626 23 NA NA 6829-1501 399592 | 6220248 41.99 NA NA
6727-3037* | 342940 | 6112852 9 NA NA 6829-1502 399743 | 6219828 48.41 NA NA
6728-2449 | 357081 | 6133752 81.07 120 -38.93 6829-1504* | 401215 | 6223033 41 NA NA
6728-2486 | 345781 | 6146785 94.86 50 44.86 6829-1533 384103 | 6229267 30.22 NA NA
6728-2487 | 345444 | 6157383 | 110.18 92 18.18 6829-1534* | 406460 | 6222945 37 NA NA
6728-2489 | 354655 | 6163582 57.21 57 0.21 6829-1535 387302 | 6229383 32.24 NA NA
6728-3533* | 359830 | 6167169 86 none none 6829-1536 388122 | 6217963 31.08 NA NA
6728-3540* | 355225 | 6163271 59 NA NA 6829-1537 397397 | 6211337 50.8 NA NA
6728-3550* | 344819 | 6153601 82 NA NA 6829-1538 396307 | 6217413 34.13 NA NA
6728-3553* | 358799 | 6158816 57 NA NA 6927-946 411075 | 6108512 68 NA NA
6728-3555* | 340823 | 6150337 119 NA NA 6927-956* 411951 | 6118859 62 NA NA
6728-3560* | 340516 | 6162362 95 NA NA 6928-569 411014 | 6166318 60.00 214 -154.00
6728-3561* | 357089 | 6159970 60 NA NA 6928-704* 412687 | 6136736 66 NA NA
6728-3562* | 353719 | 6161647 92 NA NA 6929-423 414391 | 6184692 63.78 130 -66.22
6728-3575* | 340420 | 6162064 102 NA NA 6929-649 408322 | 6189178 63 168 -105.00
6728-3576* | 350003 | 6164049 69 NA NA 6929-1000* [ 411270 | 6218533 43 NA NA
6728-3577* | 339245 | 6150516 130 NA NA
6728-3578* | 340532 | 6150506 118 NA NA 6727-2277 - Contained in DWLBC Model
6728-3579* | 340859 | 6163000 99 NA NA * Elevation Data from DEM
6728-3600* | 351663 | 6164320 68 NA NA NR - Not recorded
6728-3603* | 339209 | 6169700 177 NA NA NA - Not Applicable
6728-3604* | 339323 | 6169686 177 NA NA 27.5
6728-3631* | 358873 | 6155739 72 NA NA
6728-3632* | 358653 | 6155519 73 NA NA
6728-3640* | 345501 | 6131588 52 NA NA
6728-3669* | 350372 | 6164577 67 NA NA
6728-3671* | 351330 | 6164311 67 NA NA
6728-3673* | 350297 | 6164228 72 NA NA
6728-3700 | 343749 | 6132808 14.98 NA NA
6728-3704* | 341420 | 6163227 101 NA NA
6729-1165 | 351146 | 6227434 | 114.91 94 20.91
6729-1170 | 341784 | 6191448 | 105.11 74 31.11
6827-1530 | 400654 | 6116736 62.75 136 -73.25
6827-1562 | 374831 | 6112242 99.67 141 -41.33
6827-1892* | 393681 | 6106584 75 NA NA
6827-1901* | 396474 | 6090932 17 62 -45.00
6827-1902* | 403260 | 6113274 66 NA NA
6827-1903* | 393674 | 6106889 67 NA NA
6827-1911* | 392874 | 6107103 68 NA NA
6828-730 370004 | 6174803 32.59 122 -89.41
6828-731 389412 | 6179431 52.52 180 -127.48
6828-732 370275 | 6152990 57.04 127 -69.96
6828-733 381722 | 6167001 50 146 -96.00
6828-736 394496 | 6148653 70.90 170 -99.10
6828-776 375822 | 6169756 40.00 NA NA
6828-777 379880 | 6175794 39.00 90 -51.00
6828-901* 371734 | 6128649 92 NA NA
6828-917* 385309 | 6151453 48 NA NA
6828-920* 403830 | 6132100 61 NA NA
6828-922*¢ 373305 | 6171699 38 NA NA
6829-264 376453 | 6230678 40 112 -72.00
6829-269 376937 | 6223409 30 170 -140.00
6829-578 404107 | 6215849 33.13 155 -121.87
6829-802 364242 | 6225395 59.44 190 -130.56
6829-803 372199 | 6223956 49.8 110 -60.20
6829-804 382769 | 6222387 31.35 140 -108.65
6829-805 382103 | 6193567 30.35 148 -117.65
6829-807 365861 | 6205806 77.18 120 -42.82
6829-809 369451 | 6207914 47.10 165 -117.90
6829-811 368859 | 6194624 45.88 147 -101.12
6829-966 384222 | 6205128 30 148 -118.00
6829-968 391022 | 6212078 30 138 -108.00
6829-969 390872 | 6218578 31 144 -113.00
6829-970 383622 | 6208578 35 128 -93.00
6829-978 367189 | 6233254 70 193 -123.00
6829-992 405471 | 6218688 10.36 125 -114.64
6829-995 366242 | 6194878 76 NR NA
6829-996 366242 | 6194878 77.56 96 -18.44
6829-1140 | 403846 | 6217103 42.43 161 -118.57
6829-1469 | 399596 | 6220247 42.69 NA NA
6829-1470 | 393429 | 6227675 35.9 NA NA
6829-1471 398910 | 6225788 37.73 NA NA
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Table 2d: New and Reviewed Drill Hole Stratigraphy - Base of Renmark Group
Morgan to Wellington Bore Log Stratigraphy

Elevation | Elevation Elevation | Elevation

Reference | base RGA | base RGA Reference | base RGA | base RGA
Unit No. Easting | Northing [ (mAHD) (mbgl) (mAHD) Unit No. Easting | Northing [ (mAHD) (mbgl) (mAHD)
6727-2271 348514 | 6123064 6.00 NA NA 6829-1472| 396838 | 6225312 32.99 NA NA
6727-2277 | 344218 | 6122529 46.55 162 -115.45 6829-1473| 394591 | 6226031 33.64 NA NA
6727-3033* | 343092 | 6112626 23 NA NA 6829-1501| 399592 | 6220248 41.99 NA NA
6727-3037* | 342940 | 6112852 9 NA NA 6829-1502| 399743 | 6219828 48.41 NA NA
6728-2449 | 357081 | 6133752 81.07 129 -47.93 6829-1504| 401215 | 6223033 41 NA NA
6728-2486 | 345781 | 6146785 94.86 84 10.86 6829-1533| 384103 | 6229267 30.22 NA NA
6728-2487 | 345444 | 6157383 110.18 NA NA 6829-1534| 406460 | 6222945 37 NA NA
6728-2489 | 354655 | 6163582 57.21 86 -28.79 6829-1535| 387302 | 6229383 32.24 NA NA
6728-3533* | 359830 | 6167169 86 none none 6829-1536| 388122 | 6217963 31.08 NA NA
6728-3540* | 355225 | 6163271 59 NA NA 6829-1537| 397397 | 6211337 50.8 NA NA
6728-3550% | 344819 | 6153601 82 NA NA 6829-1538| 396307 | 6217413 34.13 NA NA
6728-3553* | 358799 | 6158816 57 NA NA 6927-946 | 411075 | 6108512 68 NA NA
6728-3555* | 340823 | 6150337 119 NA NA 6927-956*| 411951 | 6118859 62 NA NA
6728-3560* | 340516 | 6162362 95 NA NA 6928-569 | 411014 | 6166318 60.00 234# | -174.00
6728-3561* | 357089 | 6159970 60 NA NA 6928-704*| 412687 | 6136736 66 NA NA
6728-3562* | 353719 | 6161647 92 NA NA 6929-423 | 414391 | 6184692 63.78 202 -138.22
6728-3575* | 340420 | 6162064 102 NA NA 6929-649 | 408322 | 6189178 63 NA NA
6728-3576* | 350003 | 6164049 69 NA NA 6929-1000] 411270 | 6218533 43 NA NA
6728-3577* | 339245 | 6150516 130 NA NA
6728-3578* | 340532 | 6150506 118 NA NA 6727-2277 - Contained in DWLBC Model
6728-3579* | 340859 | 6163000 99 NA NA * Elevation Data from DEM
6728-3600* | 351663 | 6164320 68 NA NA # Control data point (Used for conversion to Surfer))
6728-3603* | 339209 | 6169700 177 NA NA NR - Not recorded
6728-3604* | 339323 | 6169686 177 NA NA NA - Not Applicable
6728-3631* | 358873 | 6155739 72 NA NA 27.5
6728-3632* | 358653 | 6155519 73 NA NA
6728-3640* | 345501 | 6131588 52 NA NA
6728-3669* | 350372 | 6164577 67 NA NA
6728-3671* | 351330 | 6164311 67 NA NA
6728-3673* | 350297 | 6164228 72 NA NA
6728-3700 | 343749 | 6132808 14.98 NA NA
6728-3704* | 341420 | 6163227 101 NA NA

6729-1165 | 351146 | 6227434 114.91 144 -29.09

6729-1170 | 341784 | 6191448 105.11 116 -10.89

6827-1530 | 400654 | 6116736 62.75 210 -147.25

6827-1562 | 374831 | 6112242 99.67 164 -64.33
6827-1892* | 393681 | 6106584 75 NA NA
6827-1901* | 396474 | 6090932 17 NA NA
6827-1902* | 403260 | 6113274 66 NA NA
6827-1903* | 393674 | 6106889 67 NA NA
6827-1911* | 392874 | 6107103 68 NA NA
6828-730 370004 | 6174803 32.59 130 -97.41
6828-731 389412 | 6179431 52.52 186 -133.48
6828-732 370275 | 6152990 57.04 173 -115.96
6828-733 381722 | 6167001 50 156 -106.00
6828-736 394496 | 6148653 70.90 NA NA
6828-776 375822 | 6169756 40.00 NA NA
6828-777 379880 | 6175794 39.00 180 -141.00
6828-901* 371734 | 6128649 92 NA NA
6828-917* 385309 | 6151453 48 NA NA
6828-920* | 403830 | 6132100 61 NA NA
6828-922* 373305 | 6171699 38 NA NA
6829-264 376453 | 6230678 40 198 -158.00
6829-269 376937 | 6223409 30 NA NA
6829-578 404107 | 6215849 33.13 NA NA
6829-802 364242 | 6225395 59.44 212 -152.56
6829-803 372199 | 6223956 49.8 181 -131.20
6829-804 382769 | 6222387 31.35 222 -190.65
6829-805 382103 | 6193567 30.35 197 -166.65
6829-807 365861 | 6205806 77.18 128 -50.82
6829-809 369451 | 6207914 47.10 214 -166.90
6829-811 368859 | 6194624 45.88 166 -120.12
6829-966 384222 | 6205128 30 200 -170.00
6829-968 391022 | 6212078 30 262 -232.00
6829-969 390872 | 6218578 31 204 -173.00
6829-970 383622 | 6208578 35 NA NA
6829-978 367189 | 6233254 70 231 -161.00
6829-992 405471 | 6218688 10.36 NA NA
6829-995 366242 | 6194878 76 70 6.00
6829-996 366242 | 6194878 77.56 130 -52.44
6829-1140 | 403846 | 6217103 42.43 NA NA
6829-1469 | 399596 | 6220247 42.69 NA NA
6829-1470 | 393429 | 6227675 35.9 NA NA
6829-1471 398910 | 6225788 37.73 NA NA
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Table 3: Groundwater Levels in Murray Group - Obswell Network Bores
Morgan to Wellington Model Review

Unit No. Easting Northing RSWL (mAHD)
6929-316 415791 6214137 10.23
6929-354 408263 6205483 9.73
6929-355 416384 6201818 15.35
6929-358 415795 6192281 13.84
6929-688 418112 6216552 6.91
6728-231 347686 6160856 57.66
6728-156 342455 6164935 68.84
6728-2097 343331 6159524 70.56
6728-226 342820 6159470 71.00
6728-220 341140 6160887 72.89

Unit No. Easting | Northing [ RSWL (mAHD)
6727-2205 349874 | 6123070 0.29
6727-2794 348950 | 6124559 2.08
6727-2795 348130 | 6125178 2.85
6727-2796 348696 | 6121314 1.63
6727-800 343167 | 6125150 3.97
6728-027 350576 | 6175885 43.58
6728-108 355791 6160397 49.13
6728-122 361160 | 6159210 41.53
6728-2092 358188 | 6164880 42.29
6728-2093 356997 | 6167171 49.25
6728-2312 357750 | 6159115 45.26
6728-2346 349647 | 6178819 4417
6728-2471 354031 6164390 51.91
6728-249 350900 | 6158040 51.42
6728-2639 360291 6173164 50.54
6729-010 346874 | 6183639 54.64
6729-1167 347185 | 6207961 32.19
6729-1169 356720 | 6206306 26.80
6729-1171 350999 | 6192286 41.14
6729-774 361098 | 6189564 31.57
6827-184 399497 | 6116444 17.92
6827-1891 402039 | 6094917 14.33
6828-106 398495 | 6156483 8.99
6828-229 397215 | 6136307 12.10
6829-1000 387606 | 6212099 4.88
6829-1001 394529 | 6214345 21.21
6829-1007 392623 | 6212697 26.96
6829-1014 393548 | 6211685 24.76
6829-1116 397396 | 6211334 7.77
6829-1117 399103 | 6212173 9.26
6829-1269 390980 | 6213465 25.77
6829-1535 387302 | 6229383 5.65
6829-1536 388122 | 6217963 3.66
6829-1537 397397 | 6211337 8.10
6829-174 375382 | 6201548 4.15
6829-238 375461 6219327 3.15
6829-245 381083 | 6218022 3.11
6829-268 375812 | 6224344 3.84
6829-271 374045 | 6219358 3.85
6829-276 381198 | 6227693 3.59
6829-281 378597 | 6222433 3.36
6829-285 378540 | 6221572 3.49
6829-300 386819 | 6211848 4.69
6829-301 389824 | 6212443 18.10
6829-681 388112 | 6217963 3.70
6829-682 388645 | 6223428 3.1
6829-683 389810 | 6229541 3.96
6829-684 390530 | 6234693 4.88
6829-685 400004 | 6207245 5.71
6829-716 401665 | 6214692 14.80
6829-803 372199 | 6223956 8.93
6829-812 363567 | 6213261 19.49
6829-902 404113 | 6213385 14.36
6829-952 390951 6216181 7.91
6829-954 391003 | 6214490 11.89
6829-999 391068 | 6208266 5.41
6927-554 418322 | 6096031 27.55
6927-563 415757 | 6118804 23.33
6928-501 417607 | 6156729 16.38
6928-523 417945 | 6147731 17.00
6928-528 413774 | 6174880 11.98
6928-539 419212 | 6157960 18.00
6929-311 414442 | 6211123 12.35
6929-314 417337 | 6213030 12.96
6929-315 415036 | 6215440 7.77
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Table 4: Groundwater Levels in Renmark Group - Obswell Network Bores

Morgan to Wellington Model Review

Unit No. Easting | Northing | RSWL (mAHD)
6727-626 344583 | 6119447 2.61
6727-2271| 348514 | 6123064 1.18
6727-2277 | 344219 | 6122529 2.45
6728-2449 | 357082 | 6133752 2.74
6728-2486 | 345782 | 6146785 45.55
6728-2487 | 345444 | 6157383 71.28
6728-2489 | 354655 | 6163582 48.45
6728-2490 | 356726 | 6177666 35.84
6729-597 361098 | 6189564 30.77
6729-1165 | 351147 | 6227434 34.54
6729-1166 | 351150 | 6227444 33.85
6729-1168 | 356720 | 6206306 29.38
6729-1170 | 341785 | 6191448 65.65
6827-353 394625 | 6094537 8.98
6827-1530 | 400655 | 6116736 20.54
6827-1562 | 374832 | 6112242 9.94
6828-730 370004 | 6174803 17.24
6828-731 389413 | 6179431 26.29
6828-732 370276 | 6152990 14.40
6828-736 394497 | 6148653 17.38
6829-578 404165 | 6215889 24.67
6829-802 364243 | 6225395 30.28
6829-805 382103 | 6193567 22.55
6829-806 383719 | 6207704 21.20
6829-807 365861 6205806 29.51
6829-809 369452 | 6207914 24.09
6829-810 365880 | 6193617 29.98
6829-811 368859 | 6194624 28.71
6829-1140| 403829 | 6217126 25.40
6929-423 414391 6184692 28.63
6929-495 414409 | 6184605 29.27
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Table 5: Murray Group Salinity

Morgan to Wellington Model Review

Unit No Easting Northing | TDS (mglL)
Obswell Network Bores

6727-800 343167 6125150 5,745
6727-2214 349305 6123011 18,155
6727-2794 348950 6124559 1,222
6727-2795 348130 6125178 2,323
6727-2796 348696 6121314 2,262
6728-001 340439 6180152 6,109
6728-027 350576 6175885 6,952
6728-057 341826 6170916 3,246
6728-122 361160 6159210 1,845
6728-231 347686 6160856 1,100
6728-249 350900 6158040 1,272
6728-2089 356788 6160106 1,132
6728-2093 356997 6167171 4,407
6728-2097 343331 6159524 1,856
6728-2346 349647 6178819 4,011
6728-2354 345490 6178550 6,112
6728-2359 348512 6169792 4,667
6728-2361 345575 6174108 6,590
6728-2471 354031 6164390 1,850
6729-008 343152 6181778 3,599
6729-10 346874 6183639 4,498
6729-1167 347185 6207961 12,619
6729-1169 356720 6206306 51,514
6729-1171 350999 6192286 4,358
6827-184 399497 6116444 2,199
6828-0229 397215 6136307 2,359
6829-238 375461 6219327 5,145
6829-268 375812 6224344 8,784
6829-276 381198 6227693 18,567
6829-285 378540 6221572 9,815
6829-301 389824 6212443 7,127
6829-508 405936 6216702 1,385
6829-682 388645 6223428 15,715
6829-683 389810 6229541 22,873
6829-684 390530 6234693 19,608
6829-685 400004 6207245 13,389
6829-717 397986 6216186 25,430
6829-803 372199 6223956 7,354
6829-812 363567 6213261 24,943
6829-989 405632 6218978 22,483
6829-1021 407162 6217478 10,148
6829-1353 398615 6218887 15,189
6829-1373 394299 6228207 23,058
6829-1466 395504 6220189 15,457
6829-1493 398057 6222886 16,902
6829-1495 396254 6223613 15,249
6829-1497 392733 6225411 15,908
6829-1533 384103 6229267 29,470
6927-554 418322 6096031 2,255
6927-563 415757 6118804 1,856
6928-501 417607 6156729 2,340
6928-523 417945 6147731 1,692
6928-528 413774 6174880 4,407
6928-539 419212 6157960 2,465
6929-206 410678 6224118 24,000
6929-311 414442 6211123 9,900
6929-353 408226 6229974 28,802
6929-354 408263 6205483 9,465
6929-355 416384 6201818 9,142
6929-358 415795 6192281 6,341
6929-635 408163 6215885 6,285
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Unit No | Easting | Northing | TDS (mg/L)
New DES Bores
6728-3533 359830 | 6167169 3,995
6728-3540 355225 | 6163271 2,534
6728-3550 344819 | 6153601 3,235
6728-3553 358799 | 6158816 1,586
6728-3555 340823 | 6150337 1,799
6728-3560 340516 | 6162362 1,401
6728-3561 357089 | 6159970 956
6728-3562 353719 | 6161647 1,052
6728-3575 340420 | 6162064 1,407
6728-3576 350003 | 6164049 1,479
6728-3579 340859 | 6163000 1,990
6728-3603 339209 | 6169700 2,421
6728-3604 339323 | 6169686 3,488
6728-3631 358873 | 6155739 1,239
6728-3632 358653 | 6155519 1,367
6728-3640 345501 6131588 10,442
6728-3669 350372 | 6164577 900
6728-3671 351330 | 6164311 1,075
6728-3673 350297 | 6164228 999
6728-3700 343749 | 6132808 17,000
6728-3704 341420 | 6163227 1,334
6827-1892 393681 6106584 2,448
6827-1902 403260 | 6113274 2,415
6827-1903 393674 | 6106889 2,875
6827-1911 392874 | 6107103 2,761
6828-901 371734 | 6128649 6,510
6828-917 385309 | 6151453 4,425
6828-920 403830 | 6132100 2,624
6829-1469 399596 | 6220247 13,797
6829-1470 393429 | 6227675 22,932
6829-1471 398910 | 6225788 13,683
6829-1472 396838 | 6225312 17,174
6829-1473 394591 6226031 17,113
6829-1501 399592 | 6220248 1,720
6829-1502 399743 | 6219828 15,457
6829-1533 384103 | 6229267 29,470
6829-1535 387302 | 6229383 22,358
6829-1536 388122 | 6217963 12,788
6829-1537 397397 | 6211337 10,165
6829-1538 396307 | 6217413 15,578
6927-956 411951 6118859 1,984
6928-704 412687 | 6136736 1,906
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Table 6: Renmark Group Salinity
Morgan to Wellington Model Review

Unit No | Easting | Northing | TDS (mg/L)
Obswell Network Bores

6727-2271 348514 6123064 6,124
6727-2277 344219 6122529 9,067
6727-626 344583 6119447 7,232
6727-797 345516 6122934 6,403
6728-2449 357082 6133752 5,310
6728-2486 345782 6146785 1,384
6728-2487 345444 6157383 2,064
6728-2489 354655 6163582 3,058
6728-2490 356726 6177666 12,400
6729-1166 351150 6227444 10,878
6729-1168 356720 6206306 22,471
6729-1170 341785 6191448 6,826
6729-597 361098 6189564 9,279
6827-1530 400655 6116736 1,872
6827-1562 374832 6112242 11,023
6827-1578 395495 6090603 2,380
6827-353 394625 6094537 2,130
6828-730 370004 6174803 9,574
6828-731 389413 6179431 2,909
6828-732 370276 6152990 5,222
6828-736 394497 6148653 2,747
6829-1140 403829 6217126 12,600
6829-578 404165 6215889 15,415
6829-802 364243 6225395 3,712
6829-804 382769 6222387 7,539
6829-805 382103 6193567 16,457
6829-806 383719 6207704 10,961
6829-807 365861 6205806 20,541
6829-809 369452 6207914 17,906
6829-811 368859 6194624 12,667
6829-992 405472 6218688 21,094
6929-495 414409 6184605 2,898
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Unit No | Easting | Northing | TDS (mglL)
New DES Bore
6827-1901 | 396474 | 6090932 | 2,778
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Table 7: Murray Group Yield
Morgan to Wellington Model Review

Unit No | Easting | Northing [ Yield (L/s)
Obswell Network Bores

6928-0297 419131 6150646 0.1
6727-800 343167 6125150 0.3
6728-011 343416 6179642 0.3
6728-076 346377 6169904 0.3
6728-2092 358188 6164880 0.4
6728-2093 356997 6167171 0.4
6728-231 347686 6160856 0.4
6728-249 350900 6158040 0.4
6728-3229 344816 6162282 10.0
6729-010 346874 6183639 0.3
6729-1171 350999 6192286 1.0
6827-184 399497 6116444 1.3
6828-106 398495 6156483 0.1
6828-229 397215 6136307 0.3
6829-1269 390980 6213465 2.0
6829-174 375382 6201548 0.1
6829-682 388645 6223428 0.9
6829-683 389810 6229541 1.3
6829-684 390530 6234693 0.2
6829-685 400004 6207245 0.9
6829-803 372199 6223956 0.1
6829-902 404113 6213385 2.0
6927-554 418322 6096031 2.5
6928-501 417607 6156729 0.1
6929-353 408226 6229974 0.4
6929-354 408263 6205483 0.9
6929-358 415795 6192281 0.1
6929-663 416237 6218770 0.3
6929-688 418112 6216552 18.0
6728-2097 343331 6159524 0.7

Unit No | Easting | Northing [ Yield (L/s)
New DES Bores

6728-3533 359830 6167169 1.0
6728-3540 355225 6163271 6.0
6728-3550 344819 6153601 1.0
6728-3553 358799 6158816 7.0
6728-3555 340823 6150337 0.0
6728-3560 340516 6162362 5.0
6728-3561 357089 6159970 2.0
6728-3562 353719 6161647 1.0
6728-3575 340420 6162064 4.0
6728-3576 350003 6164049 6.0
6728-3577 339245 6150516 2.0
6728-3578 340532 6150506 1.0
6728-3579 340859 6163000 4.0
6728-3600 351663 6164320 10.0
6728-3603 339209 6169700 1.0
6728-3604 339323 6169686 0.0
6728-3631 358873 6155739 4.0
6728-3632 358653 6155519 4.0
6728-3640 345501 6131588 0.0
6728-3669 350372 6164577 4.0
6728-3671 351330 6164311 6.0
6728-3673 350297 6164228 4.0
6728-3704 341420 6163227 0.0
6827-1892 393681 6106584 3.0
6827-1901 396474 6090932 5.0
6827-1903 393674 6106889 2.0
6827-1911 392874 6107103 1.0
6828-901 371734 6128649 1.0
6828-922 373305 6171699 3.0
6829-1469 399596 6220247 0.0
6829-1470 393429 6227675 0.0
6829-1471 398910 6225788 0.0
6829-1472 396838 6225312 0.0
6829-1473 394591 6226031 1.0
6829-1504 401215 6223033 7.0
6829-1533 384103 6229267 0.0
6829-1536 388122 6217963 1.0
6829-1537 397397 6211337 2.0
6829-1538 396307 6217413 5.0
6927-946 411075 6108512 20.0
6928-704 412687 6136736 23.0
6929-1000 411270 6218533 2.0
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Table 8: Renmark Group Yield

Morgan to Wellington Model Review

Unit No

Easting |

Northing | Yield (L/s)

New DES Bore

6827-1901

396474

6090932

5

UnitNo | Easting | Northing | Yield (L/s)
Obswell Network Bores

6827-1578 | 395495 6090603 4.0
6827-353 394625 6094537 0.3
6727-2277 | 344219 6122529 3.6
6728-2449 | 357082 6133752 0.1
6728-2486 | 345782 6146785 0.5
6728-2487 | 345444 6157383 0.5
6729-1165 | 351147 6227434 0.6
6827-1530 | 400655 6116736 1.2
6827-1562 | 374832 6112242 1.3
6828-732 370276 6152990 0.1
6829-578 404165 6215889 0.5
6829-802 364243 6225395 0.0
6829-809 369452 6207914 1.3
6829-992 405472 6218688 8.0
6929-423 414391 6184692 0.1
6929-495 414409 6184605 3.0
6727-2271| 348514 6123064 1.0
6727-797 345516 6122934 0.3
6728-2490 | 356726 6177666 1.0
6729-1168 | 356720 6206306 1.0
6828-730 370004 6174803 0.1
6829-805 382103 6193567 25
6829-806 383719 6207704 0.3
6829-807 365861 6205806 0.4
6829-811 368859 6194624 0.6
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DWLBC Australian Water Environments

APPENDIX A (REVIEW PROCESS)
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DWLBC Australian Water Environments

1.1 Part 1 Hydrogeological Structure

Hydrogeological Structure information is provided in Tables 1 and 2a and presented in
Figures 18a, 19a and 20a. Drillhole lithological logs are contained in Appendix B.

Stratigraphy Data Review

Dillhole data used for model construction received from DWLBC included 37 wells within
the model domain.

Initially data checking/verification was undertaken using the Drillhole Enquiry System
website (DES). Limited drillhole logs (only 2 of 37 wells) were available on DES so well
logs were referenced using the DWLBC microfiche collection.

All 37 well logs were referenced either on DES or microfiche with the exception of well
6728-2489, however 12 microfiche files had no well log record.

Where well logs were not recorded on microfiche or DES (wells 6829-966, 6829-968,
6829-969 and 6829-970) AWE was able to supply limited structure information from
previous investigations (AWE, 2001).

Minor variations were noted following AWE drillhole data interpretation with variations
greater than or equal to 10 m highlighted in Table 1.

Additional Drillhole Information

More recent information, sourced from DES, to enhance the accuracy within the model
domain included drillhole information from wells drilled from January 2004 to
September 2008. The new drillhole information was limited to include wells with either a
lithological log and/or drillers log recorded on the database.

Following client consultation all wells less than 10 m total depth were not included with the
exception of 6727-3037, which was drilled to 8 m below ground level (bgl) and reported the
top of Murray Group at 3.25 m bgl.

Stratigraphic Contour Construction

Construction of contour maps for the top of Ettrick Formation, top of Renmark Group and
base of Renmark Group were undertaken using well log information.

Hand drawn contours were constructed and then digitised using ArcMap v9.3 for top of
Ettrick Formation, top of Renmark Group and base of Renmark Group.

Additionally, for greater detail of facies, contours were reconstructed incorporating review
data, MDBC Basin in a Box data and Murray Basin Hydrogeological 1:250,000 Map sheets.

Contours and well information was converted from ArcMap shape files to grid files for
importation to Surfer 8 and future model construction.

Following client consultation contours were extended beyond the model extent by the use
of ‘control points’ to provide a coherent contoured surface to the limits of the model
domain.

Contour construction for top of Murray Group Limestone aquifer was not undertaken as
DWLBC advised that the ground surface was a suitable representation for the purposes of
the model. The top of the Murray Group is represented by the shuttle radar ground surface
elevations (Figure 2).
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DWLBC Australian Water Environments

Top of Ettrick

Top of Ettrick Formation data is provided in Table 2b and presented in Figures 8, 18a and
18b. Comparison figures are presented in Appendix C (red contours of 2D comparison are
AWE interpretations).

Detailed top of Ettrick Formation contours (Figure 8) represents review data, MDBC Basin
in a Box and hydrogeological map sheet data. This detail for the top of Ettrick Formation
was considered too complicated for model generation and therefore the hand drawn
contours (Figure 18a) have been used for the model. Surfer 8 generated contours
(Figure 18b) show strong correlation for the conversion from ArcMap to Surfer §.

Top of Ettrick Formation is reported near ground surface levels near Mannum with the zero
mAHD contour passing beneath the river.

Comparison of contours and Surfer § generated facies between DWLBC and AWE hand
drawn contours for the top of Ettrick Formation (Appendix Figures C1 and C2) reported
slight variations, however similar patterns were evident. The most significant variations are
noted between Swan Reach and Murray Bridge with the majority of variation due to lower
reported heights of Ettrick Formation in wells 6727-2271, 6727-2277 and 6728-3640.

Top of Renmark Group

Top of Renmark Group data is provided in Table 2¢ and presented in Figures 10, 19a and
19b. Comparison figures are presented in Appendix C (red contours of 2D comparison are
AWE interpretation).

Detailed top of Renmark Group contours (Figure 10) represents review data and MDBC
Basin in a Box contour reconstruction.

Again, the detailed top of Renmark Group was considered to complicated for model
generation and therefore the hand draw contours (Figure 19a) have been used for the model.
Surfer § generated contours (Figure 19b) show strong correlation for the conversion from
ArcMap to Surfer §.

Comparison to Basin in a Box data (Appendix Figure C3) reported minor variations across
the model domain, however data suggests that the Hamley Fault in the central eastern zone
of the model may penetrate to the top of the Renmark Group with an approximate 90 m
elevation variation between wells 6928-569 and 6929-423. Contour modification noted near
the Marne River was due to well 6728-3560 reporting the top of Ettrick Formation lower
than MDBC top of Renmark Group Basin in a Box contours. With a lower top of Ettrick
Formation reported in this location the contours for top of Renmark Group in the region of
well 6728-3560 were altered.

Comparison of contours and Surfer 8 generated facies between DWLBC and AWE hand
drawn contours for the top of Renmark Group (Appendix Figures C4 and CS5) reported
slight variations, however similar patterns were evident.

Base of Renmark Group

Base of Renmark Group data is provided in Table 2d and presented in Figures 12, 20a and
20b. Comparison figures are presented in Appendix C (red contours of 2D comparison are
AWE interpretations).

No DWLBC hand drawn contours were available so the base of Renmark Group contours
were reconstructed using review data and Basin in a Box top of basement (Figure 20a).

Similarly, the detailed base of Renmark Group was considered too complicated for model
generation and therefore the hand draw contours (Figure 12) have been used for the model.
Surfer 8§ generated contours (Figure 20b) shows strong correlation for the conversion of
hand drawn.
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DWLBC Australian Water Environments

Although variations may exist between the top of basement and base of Renmark Group
(i.e. Renmark Group may be absent in some locations) the only significant variation
reported between the Basin in a Box and reconstructed contours was south west of Morgan
(Appendix Figure C6). At this location the basin in a box western Morgan Fault line does
not appear to be evident with the data reporting a more gradual change in elevation.

1.2 Part 2 Potentiometric Head

Murray Group Limestone aquifer and Renmark Group aquifer groundwater results and
contours are provided in Tables 3 and 4 and presented in Figures 7, 21, 13 and 22.

Groundwater contours in both the Murray Group Limestone aquifer and Renmark Group
aquifer were reconstructed using the MDBC Basin in a Box data and drillhole data from the
AWE data base (ObsWell network wells only), last updated in March 2008.

Some observation network wells water level data was ignored following data checking on
the ObsWell website (e.g. well 6827-1578 levels varied due to down hole pump, well 6829-
680 only had two water level records in 1980 and well 6829-804 had a 15 year gap between
readings with the latest readings appearing anomalous).

Additionally, to reduce the numbers of data points in the Marne River and Waikerie regions
where the number of wells is high, only several randomly selected wells were included.

No new DES wells water levels were used for the construction of the groundwater contours
as the water level may have been recorded prior to an acceptable recovery period.

Only one well (6829-803) was represented from the DWLBC structure information in the
construction of groundwater contours in the Murray Group Limestone aquifer. However,
for the construction of the groundwater contours in the Renmark Group aquifer 20 wells
contained within the DWLBC structure information were represented.

Murray Group Aquifer

Generally only minor variations were reported between the Basin in a Box and AWE
interpretation of groundwater contours in the Murray Group Limestone aquifer with the
exception of groundwater mounding identified in the Stockyard Plain region
(Appendix Figure C7).

The reconstructed Murray Group Limestone aquifer groundwater contours (Figure 7) were
considered suitable for the model and was converted to a grid file for importation into
Surfer 8. Surfer 8§ generated contours (Figure21) shows strong correlation for the
conversion from ArcMap to Surfer.

Renmark Group Aquifer

Although the 25 mAHD contour through the centre of the model domain extended further
north towards the Stockyard Plain region limited variation was identified (Appendix Figure
C8).

The reconstructed Renmark Group aquifer groundwater contours (Figure 13) were also
considered suitable for the model and was converted to a grid file for importation into
Surfer 8. Surfer 8 generated contours (Figure22) shows strong correlation for the
conversion from ArcMap to Surfer 8.

1.3 Part 3 Groundwater Salinity
Murray Group Limestone aquifer and Renmark Group aquifer groundwater salinity data is
provided in Tables 5 and 6 and presented in Figures 16 and 17.

Groundwater salinity contours were constructed using information from the obswell
network and DES wells together with the MBDC Basin in a Box data. The numbers of
wells in the Marne River and Waikerie regions were also reduced by randomly selecting
several wells.
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Murray Group Aquifer

Salinity in the Murray Group Limestone aquifer shows low salinity water in the south east
region of the model and in a small section on the western side of the river between Swan
Reach and Mannum and (Figure 16).

Generally only minor variations were reported between the Basin in a Box and AWE
interpretation of salinity contours in the Murray Group Limestone aquifer with the
exception of more detail between Mannum and Murray Bridge where recorded salinities
reported considerable variation (Appendix Figure C9).

Renmark Group Aquifer

Salinity in the Renmark Group aquifer reports a similar pattern to the Murray Group aquifer
with low salinity water extending further north from the south east and in a small section on
the western side of the river between Swan Reach and Mannum (Figure 17).

Generally only minor variations were reported between the MDBC Basin in a Box and
AWE interpretation of salinity contours in the Renmark Group aquifer (Appendix Figure
C10).

1.4 Part 4 Aquifer Yield

Murray Group and Renmark Group aquifer test data is provided in Tables 7 and 8 and
presented in Figures 14 and 15.

Aquifer test data for the Murray Group Limestone aquifer and Renmark Group aquifer
included both obswell network and new DES well data.

Comparison with MDBC Basin in a Box data was undertaken, however strong correlations
were not identified and therefore data points are represented only as point data overlying the
Basin in a Box data with no contour reconstruction.

1.5 Part S Conceptual Hydrogeological Model

Hydrogeological Cross Sections are presented in Figures 5a, 5b and Sc.

Following the completion of structure and groundwater facies all data was imported to
Surfer 8§ to produce a stratigraphic layer sequence from base of Renmark Group to the
ground/surface elevation. This format projected 3D images representing the interpreted
layer sequence (Figure 23).

When importing grid files into Surfer 8 the following was used for each layer:

o Grid geometry was limited to the model domain (E 340000, N 6090000 and E 420000,
N 6235000) and a spacing of 500 m;

e Griding method via Kriging; and

o Absent data regions ignored.

Following comparison of the Surfer 8§ layers with the supplied DWLBC conceptual
hydrogeological cross section (Figure 5a) and discussion with the client it was clear that the
conceptual model presented was an acceptable representation of the modelled area using the
limited available data. However, additional conceptual hydrogeological cross sections were
constructed for the Morgan to Mannum Reach and Lower River Murray Region near
Murray Bridge to indicate the slightly varied lithological sequences beneath the river
channel in the model (Figures 5b and 5c¢).
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SOty Fronr— Feas Fovs
COVERSMENT 60 SOUTH AUSTRALIA
Barer Movonidra el 00g, 1976

DRILLERS WELL CONSTRUCTION REPORT

AN e pepson responsihle tur the work carried out on this well | adsise that it has been completed | j

v dewTitun] beliva
e ~ 7 e -
e of Dritter. 2 00 S FLeBVER L Licence No. _:)’!L".

Nt ol plant wperaton i unider NUPERHRIBN... s, pseesimsiisen s T

S SUMMAKY

LS S ) T s~

Officlal Well No. |
["’I A . ) v

b PERMIT Noo. /2l 2.2, A
2. LOCATION OF WELL:

| Pl L2
Hundred or Pastoral Lease No, F(-’\ SiEA
...... Lot No.... Site No.

| Section...

] Name of Property

| [vesesi vosder o2 land oceuples .....?.{ﬂ{.ed.r.{.‘...‘.:."./..t.-.n{ﬂ.c?}?y'........-.
) Postal Address Fe S LS, Ay
!__ ................. LASTHOR....... re_PostcodsuS LD

¥atr wairk :ommeuczd............,,?.;ZT..GJ.:EE’./) ........................... o000

Date leted, ........,S'-~ ,0 . 8-,67

Work cairied n;l; New well "y, Existing well, dcepen;] » enlarge [, rehabilltate [J , backfill [ (ukk appropriate boxes)
Final Uuplh.,.’ c A 0L.m  Final standing warer level...82.3.....m Final yield
7 -

R R ] 9 Aovee 50y ey

................. fsec. uif.p‘c‘ /GO:;FK

- T S T Ty
. L et s e

oRRRIG LR W o Brilied il Jleonr cammplictr puaprapte 6.2, ¥,

ﬂ.ll.llﬂll-—nur;-

G ComniBe fpon Ihians

3 WAIIRE CUT Imddauremants froms sataral susoia G el G 1 01

~Urilling Method |~ [ | !
Fron T Diam, “able Taol, Flund Used W tanding Estimated |Mole Depth| Caul oot |Sallfy mgl &
Wl - e u(ui'arL; Auger, l (Alr, Water, Due | irom~ o [Hadne a1 at Tost u'fm oo Huth | Y
i : iy Mud Type) (m) (m) ) ficc, (m) (m) |

|
_Llﬁﬁ’_i,lﬂﬂ_iqajfgy, " Ain
JQ_,_LH_:W: Olusy | M. | Fog 747 | ToE Dsagee 7% |92 |aubfF | 7B, §

SN ==

. 20 v |

7. CASING LEIT IN WELL

T4 Disi hstong 7.2 Ty 7.3 CASING SHOR 1.4 CASING TMLSURE CraiinTin

Swell Joint, Welded

From To  |Internal | Collar, Steel, Plastle, | Yes No Diam, | Cemented | Yes No | From| To Cement | Waler o]}
i Eie, (mm) | Yes No ) | () | ‘ags) | qleres) | ASdres

n) (m) Diam,

LL#_J% 72 7-C_|o o &
3 |72 |20 | Siecd 0o 0

o|j0 g
DE’U{@\
0|0 O] 0 |IFA3S B3| =

Y150 S| 90 ) Seel o 0 8]

n_n 0 nin n
8. CONSTRUCTION AT PRODUCTION LEVEL
S STEATI - 8.2 SCALLN Ok SLUTTED CAMNG (*IF varlable aperture screen used give limins)
; Inner | Outer H
- Type From| Tu | Aperture® | Diam. | Diam, Materiul Trade Name Col mun
i Open Hole () |t | Amm) | gmm) | (om) ’ = A of
. -
 Screen(s) [ Slotied Casing ﬁ'fpl..CWHrdf _Hl “f‘l“ -'—Zs 72 az g"/!/c?/* g"“‘"’(’_"&h& N
i &, " d
[T Dther, give details,................ DLt varesn s tiunasaresunnsdoninnssnnsnnsnasirisiansiasanss s .
P83 LINiR SEAL (paches) B4 Ginavil Packing [ER
|- EE " Grayel
Muterial Dept Diam, Method of Placement l’.u:;r?; From To From To Description of Materlal
| () (mm) Mesh Sice m, {m) (m) () | o
VR (S O_| S |danls oves culegde
. ! ot L LV | 8 1S Caleate acdules
9. 1F NOT A_DRILLED WELL (i.e. hand duy, eic.) 18 1S {{‘S(\«K_ﬂ'ﬁ G‘L’d) :'.'_
LA AAVORE (Al ]t ¥
& | Lep Width | Diam, | | Lini I To B
ekt | Vet e e (S | |, [ [
—r e 3
10, DEVELOPMENT S!nlc_gr!_e_l_m': and times mke_n_ T
/'. - A g
— ClulifliiJor Shan
I i .‘
1 PUMP TEST  (measurements from natiral sirtave to neares 00 m) A

Interval Tested | Water Level  Test Depih  Dischurge | Method of  No, of | Draw

From To | Stubilised Method — of Pump | Hute | Measuring,
(rs) lin}

ul Ena? | | T e, Discharge l"umpc-d‘I (m) I

Hours | Down

1 | | I

e ——— -

12, SAMPLES

“The provisions of the Waler Rewurces Act and Regulatians thereto require that strata snd water oo oo e e

samples must be obtained. I any sampley huve not been vbtained state reasons i—

Signature of Licensed Driller.. . ﬂf. Jitrtdad AdA:
Driller to forward this Copy, within 14 duys of complction (o)
ihe Director of Miaes,
Department of Mines,

191 Greenhill Road,
Puckside, S.A, 3063

IMb.Y 3.5 63538 SI, 21
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CUPE Ui ARE

Somptr Ewinl—Foaw Foum . e I M
GOVERNMENT OF SOUTH AUSTRALIA » i "\v:)u e :
Water Resources Act, 1976 1. PLRMIT No /R 7" N H‘ =
DRILLERS WELL CONSTRUCTION REPORT 3 LOCATION OF WiLL \
undied or, Pastoral | eawe No bf} '\’PV N
At person rosponsibile for the work carried out oo this well 1 advise that It has been completed {
1 helow Section \7 Lot Nu.... . Sate Nao..

Name of Propetis

Name of Do /) . m l/,/f/(é . Liceme Nu.“/l’ ‘I hﬂml bolder of w ﬂn-ull‘lﬂ i 0 MV&_
I

Name of plant opera1or i Under SUPETYISON. ... . oeorrversvrenerenssroenss N . Postal Addresa . 69)‘ ib 4
i e = EATT 4 w’wﬁ Sl Poscoded PRI, |
¢ SUMMARY T S ==
Date work comrrenved 920 00 / 0 a’ 3 eosiohdeersainans . Date leted. —2 K06 g s

Work carried out:  Sew well 7 Eaisting well, deepen [J, enhru D » rebabillcate D backfill [J (tkk appropriate boxes)
final l)epth.&OI /m Fingd standing water level. 4 ') .m  Flnsl yleld... L. A( Adjwec,

Was well abandoned ? (% 17 yes, state method .. oooiiiveeiiirareneini v corsns ase
6. DRILLING DLTAILS I not a drilled well please complete wi‘_ph‘ 6.2,9,10, 11, 12 and 13 as necessary J
6.1 C.)usrlumw-. unuu 6.2 Wanes Cur from I surface W Ul m) g
from  To  Dim, © Cable Teol " Fluid Used | water cut ltudlul Estimated ]mun-pu. Casing | Tet  [Sulialiy me K
im) (m) imm) Rotary Auger,  (Als, Waler, Date From To Yield ot Test Method nﬂ’m Y
Lic. | Mud Type) | m)  (m) l-) Hwec, (l) (m) X

-

OISy Rse Aetakry | A/R  R57083 six 2720|5275 023 rgg“ 74 A8 |Good
55yl a0 Rormy | FIR hiETVD

Crildv. L 197 LCTARY | ey

7 CASING LEFT IN WELL
i o 7.2 Tyre 7.3 Casin 8108 T4 CAMNO PRISSURE CUMENTLD

e e e ce————— 2 | L Bl s 4

20 _|ZREEN cafyéd ArmrésTove. |

(26 |GREY aymésronE l

10, DEVELOPMENT _ State methods and times taken

SCREEN whHSHED THEN NIRGIFTED FRCT
/A0m  FO&, 3 uns

(4 Q | oy LinrEsrové
267 | C-REY 1ARLS

1o To | Internal E::Iﬂ,r:‘:l::i ‘:ﬂ."fi'. Yes No | Diam. | Cemen| Yes No |From| To | Ceovent| Water o
i | m) | Diam. "Ee e | tmm) v.y#;' v | o | Gos | gl | AGditves
O |85 |KoCkinsst /e 8 O ¥ olo o
0|egslivolupss 6 rve D ¢ 0|0 0O
2762 § o |srégs Ses |0 O O O|& Olo § el
mn_n 0O nNnin_n0
K. CONSTRUCTION AT PRODUCTION LEVEL
K1 MimHoD | 82 Scasan oa SLIML Caung (°1f variabie aperturs scroea used give Lalts)
fnner | Outer ' |
Open lole o o (‘I:l A ptnu:'l m Matsrlal Trads Name c:}lﬂ'uu
" | ScREEN WLzl 51 §o|ES |s STEEC |s04€3¢ 4 c#ﬁﬁén |
recn ed Caal
/m Iy [) Slotted Casing .Lﬁr_ﬂ_i qr’ :
ther, tedelnilt....ééﬁ.‘! ‘ 1’4“ TJ("”Z{F #4’“”"6"‘ .............. angsssssiasaisns PTTTTTTTTToTeT o - I
#.) Listw S1aL (pacher) 64 Gravit Packisg 1 R o
Gravel
Material L:c;-l;‘v,m I(Jr::n‘:‘) Method of Placerment H';:h:‘% i‘tr:r 'I% Ftr:?i II:I Description of Materlal
| @ |12 | S/acRéré
e (W S — 2 |23 | R4P v WhiZrE CARY'S
5. § T A DRILLED WELL (e, hand duy, cie) u—-‘-a—; r:{wmﬂ -
| ! b )
© Method | Deote IL‘l:fl'h‘ Y | n..n..’ | JLlaing From | 19 S las SM—
T 1= 35 1106 | LimésrovE -
Gl
2.2
Y
rL'7]

1. PUMP 'n.sr {meanures from natural surfave to 101m 201 |17 | SANOS C4P BPMES ; 1
I Tested \hm‘ Level Test Depth Div.'hmr {Bﬂ ! Draw m'mw % ;
Ierkel TOS" | "Stabilised | Meihod | of bump | iate i ol Yoo po, Y2 14¥2-44 > . 4
i - l at End? | l L) Ifvee Dischasge '\l@b m) I | " . p § J
et i ||y A AN 96 2w | wivird Caslys ? 4
i ] Yy oo 2os ) 80 €RANTTE "
S et T | 3 .

L OST CiR¢CuLATICN
AoéS 4Om¥Yldm

ES
12 sﬁ:l:rhmmm of the Watur Resources Act and Regulations theretu require lhu ivlh nnd‘y ter

swmples must be obtained, 1 any samples huve not been oblaied S1ate reasonsi—

-—

.................................................

S

Deiller o forward thls Copy, within 14 deys completion to:

Ihe Direclor of Mimes,
Deportent of Mines,

ey

191 Greenbill Road,
Parkslde, S.A, 5063 ) ronsn
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. SOUTH AUSTRALIA
' ’ DEPARTMENT OF MINES

.N21BORE.. MORGAN
Hunared of . EBA..........

wmn
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Q

S
t

o|Stiff b
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Blussh c/a:y m([z sh

upf-coloure
Fine qraine J'a’ﬂ

co/oured c/a

e/J—lo 4.-" -
W

i

DEPTH .
reow | SECTION | TickaEss DESCRIPTION or ROCK REMARKS
SURFACE
b4 == =0 |Friable nodular limesfone.,
-1 |
158-0\Polyzoal limestone.
= ke, o
160-0. o
i :::-:- 1 4 -;,i{%f(;{f?’;;?
S 91 0|Greenish grey ca/aareamxa
gk o sandsfore mezymy :afa shell
TR, - o
- “-_::_:'_ . 35 ’r:m“-"“ :‘i‘_ﬂ
2l e

o \"'.'. P _I .

‘ . = Ddr clgy with noa'a/ X 7 pyiites.
: F ﬂ.V f}g" et e '9"/’7 y
wr )| At = c ba oL __;..#n‘ '” 3o
] Sy A\ g oy m:nea’ and.
: : iy e
74 aiiasveis RVAR Pﬁ rﬁcfay m b
=0l ] 6o po/a ured .sa'na’y clay 3
v | 66-6 Carbonaceow :ha/e JI’M‘I ﬂne.rmdy p__f
335:3 =t 9- 0 | Lignific c/a .sbemﬂg wao ymcn?er.
o |s18=0 =0 |LTgnilic clay. . ik
L \s30-0 = 2 0 \Brown J'o' fll a’/!?f/é' '
- -g\8y, -co oure Ja'n ly . ¢ %
S/ =% \Ligile olay. A ;
Lt [5e 0\ iGn /%C/W &ﬁ A
R 1 2 =1/ m /"Ywm’h oy
A 164 et
i ——— = er é’f/gcac/ay v/ ol
Gl -0 J b 4 o
" etg-g R 20-0|Greenish f/ue slaty c/a'y
}Eg_ﬂ Tz 0 |Grey slare edr c
. oy
":“_. é .::’_i- ....... Vs D’."Q_" ’ ‘”r ’.
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LOG OF BORE ' i
Depth From | Depth To Nature of Strats F

e w2 Friable. nodnlar L.S.

2 35 Polyzoal. TieS.a

35 LQ Yellow. celcareons. sand

1o 63 Polyzoal. LS.

63 125 d0..with. layers.of. harder.L.S.
*25 M5 Grey. aandy..chay. ; s
e W5 17 2' Hard.grey lieS. '
LR 1T 2 --330....|..0rey..calcareous..and.argillaceous. sandatone with '
O layers.of.hard.L.8.
330 x

335....|..0rey..sendy. clay..
0% 335l 336 e HALA, Lio Bt

\0 ot W e e e
— 334 L55.. | 8tiff dk.. clay
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P 155 189 | Grey.clay
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DEPARTMENT OF 'MINES.

RECORD OF BORING OPERATIONS.

NAME AND NUMBER OF BORE. V/’:‘j Bove %ﬁg’.l
. ‘s i Fortnight.ly Return—B. g E; g “
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DEPARTMENT OF MINES.

RECORD OF BORING OPERATIONS.
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Bepth from surface.,
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DEPARTMENT OF MINES.
RECORD OF BORING OPERATIONS.

NAME AND NUMBER OF WORE. V/'g EZ Y &
. v
Fortnightly Return—3B,

SECTION OF BORE. IWW . .DESCRIPTION OF ROCK
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( Y oy 7
DA J E
o W .'.
c‘j A) - L s Wk ORI = B YIS N s s g 5 B
q |
A D D 0 0O | |
; /"' oed]
' K : LOG OF BORE
: ( €brsesz06 =o00Z .
fo No, 662655303 Hundred IKERIE Section 6553 Bore #o. 03 . (27w )
Dapth From Depth Yo Nature of Strata
! o' 1' | sand, very clayey, rine to coarse, dark red.. E
F ' 7' | sand, clayey fine to coarse, subrounded grains.
becoming marly below 4 ft..
7' 20' [Limestone, sandy, quartz grains fine to medium,
Some recemented pinkish brown. .
20" 35' | Sandstone, calcareous, subrounded quartz fine
| to medium, yellow brown. . Lu =
357 80' | Marl, silty, yellow—brown 35'-55«-_ S ,
] 9 greyish. 55'=65LISm
; yellow brown 65'=80"."
— | Driller reports. 'Limostone!ei, . & .w;;;;,.«swlj.. :
(V&B/O' 1007 | Limsstone, very glightly. sandy._,sot‘t -friable .
- bulf.with some. red~brown. staim%&o ozqal s
Iriller reports 'collapsed’ "‘é : 1- S
100" 123" | Limeatone slightly marly, Limutono “in . hard v
bands, Very foasiliferous - bryozoal._ Fa\m and
buff. e =L e w t-.—w,‘ ?t&—-
' ' RS Lﬁ.ﬁ
123 190" | Limestone, . slightly«marlv 5% aand, fine @
grain dryozoal end shelly. Some hard eamonted N e
bands., Graey and yellowish grey, - -, Ao i g "L b,
190! 270' | Limestons, 8l ightly: marly some. cementad layars,_ >
fossiliferous, - Pineiy sandy 1n plaoca. Yellow:__+
brown to yellowish grey. - i s
270! 300' | Limestone, small increass in marly content?
Fossiliferous, grey. . S et 2 | ;“__.'__-'
300! 310' | Limestone, hard, cemented ahelly, grey and.
o ' - " grey-brown. T ' i, AR etk [ ,., @
310 330! [As for 270'-300', .. s
330! 355' | Limestone, marly, probably some hard bands Lo
fossiliferous, groy., Driller reports "Y1t .’aéi
' | from 720", oy O
\L T ———— i ";-;'-
,<<\Q (10355' ‘385'\1“'Mainlgr marl, wifh some limeatona, .vallowlsh e
29 340' 1Erey. . M, ﬂ_:\_
390! L60' [ 811t, cal eous, und marl, with 30% fine quarta
aand. Hiororoaa:l.la. Buff gnd light grey. w.‘}#ﬂ
460! L70' [Clay and marl, glauconitic, Glauconite :
et~ s\ grains increasing downsection, Medium :
greenish grey, : Micro Flla No A
WM-1170 B2118 Continued. o
L g g e
U/ &) W,
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794 ccy
State No. 667655305 Hundred WAIKERIZ Secion 553

&

O o

LOG OF BORE

S0
Bore No. 03  (27w)

Depth From

Beplh To

CONTINUATION Nature of Stala

L70"

1385'

e ——— e ————

Hﬂiﬂhﬂ#ﬂ-ﬂézo—mdc.manﬂ_uuh_ﬂnumm_am}_o
nlimmm_uaiwa_

Su,

maedium grain pink quartz,

*‘3 Clry, slightly calcareous, A few glauconite

199"

grev. - : ol

505"

Sand, fine to coarse, max. .S.mms (ram}.

558"

Sand, s e or slev

throu

Notes on tubes

505'~506" Cﬂ‘—t—lﬂﬂ.ﬂng.ﬁwu_ng_dm;_!

5 om
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Scuenuts E1oNT—Form Four

GOVERNMENT OF SOUTH AUSTRALIA

Watcr Resources Act, 1976 1. PERMIT No.. B 280
DRILLERS WELL CONSTRUCTION REPORT 2 LOCATION OF WELL:
as de?c‘xlq)]: b:?on responsible for the work carrled out on thls well § advise that 1t has beea completed fl ,‘ b ; I.M :.:

Name of Pro PRI AP oy el

[ Peemit olde ot ccupter 2%, t&(ﬂzmﬂuqymm

Postal Addeess ... 2. QX L5

Nuame of plang operator Ij uader lupervlslon

|
f=
5. SUMMARY

Dute work il 203 B

Work carrled outs New well [ Bxlsting well, deepen [7] , ealargs [, nhbuluuu "wn MM'M
Final Depth,.,. /.S Fioal standing water tovel Q.0 4. nus;m...'-

Was well abandoned 1. ° If yes, state method insvie
6. DRILLING DETAILS lruolsdﬂu«lmupkmmphuputmphlﬁ:.s,lo,ll.lzmﬂ.lum eEN
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Drilling M e 0% [ 200 S T SR [y s | A
| & | v | e || o ol el |
m m, nm otary Auger, al Al L 5
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7. CASING LEFT IN WELL . Sy ey
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| = lnl:l [m“rn] Nuﬁlsﬂs (m) (,uﬁ 4
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9. IF NOT A DRILIED WELL (i, hand dug, etc.)
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|
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(u;i JE!’}-!-- ;,:nv L A
7 7

1. PUMP TEST (measurements from natural surface 1o nearest 0-1 m)
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DEPARTMENT, OF MINES

7/~ 9680  PERCUSSION DRILLER'S WEEKLY REPORT AND TIMESHEET [ 5 B L

Bore No..../71.1.02 Plam No... . 7HD=D/ . Week ending .. A‘ P, =

Name of Hirer ... 2¢ l/ M Section No ’

Aadress % 0. /'30\( /S"f Lastwood 5043, or Pastoral I.A:asc No | 4 ‘/.'
Classification Name _ Hours Worked M Brrsin T vxsrv »mv.
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DEPARTMENT OF MINES

T/~ 9¢80 PERCUSSION DRILLER'S WEEKLY REPORT AND TIMESHEET
Bore No...AM /o2 Plant No. ﬂ/o (=¥} Week ending (1= Boar/ |
Name of Hirer .. DeAZ, G/ M?,w«f Section No Hun\d%..,.mé /?
Address ..120: BoX. € ,.,.«..faij-u &0 J'DK.S y or Pastoral Lease No. ......
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Scueover gt —Foam Four " Offcla; |
GEN T RNMENT OF SOUTH AUSTRALIA & | aas ‘-\:'“ e
Water Resources Act, 1916 1oversit o A BE L. M3 |

DRILLERS WELL CONSTRUCTION REPORT 2, 10CATION OF WELL:

) Hundred or Pastoral Leasz No.
At peronrespomihie forite work catied out on this well I sdvise that it has been completed

TR PN Section. ceevaiiississan Lot No... Site No,
. Nama oI"Fmpﬂl_y ................................ NoiuBseEvsnisRaNsiaENES
n a . M e Thoo
Sae ot Dulicr G i £ F 1 :eenv'e No, )....IQ,.( Permit holder or land occupier .. 5%/ " ..... # !ﬁ!ﬁ'f‘a‘. .l:ﬂf:f.—.k;y.. i

Poutal Address .00 0s. BRX. rra

ERsTveop. Postsode.. 5063 e

NUI0C ol plant cper cor i UDUer SUPEIVISION oiivnt vurerecrscsenrsersanes

OSUMMARY

Dale work commenced...,.............,.1..‘3..‘..ff..—..’.?..lf........ Date beted, 2] ) -?2
W rk carried out:  New well {vf/, Existing well, deepen ], enlarge [] , rehabilitaie [J , backfill 7] (Uck appropelate boxes)
1 inal Dcplh,..)..z-.‘.'.‘...,m Finai standing water level., ...ooovvirrernim Flnal yleld.oooneeeoeresren /806
Was well abandoned 1oy \{ L. ... I yes, state mathod saveasens
t. DRILLING DETAILS If not a drilled well please complcte parsgraphs 6.2, 9, 10, 11, 12 and 13 as necessary
6.1 CONSIRUCTION DLTAILS 6.2 Watiks Cur  (me from 1 surface 10 01 )
e DN Drifling Method |
Vo " i bl I Flurd L Water Cug undl Estimated |Hole D¢ Casl Teat Salialt
.....I n.'\.. :,'.:I:' nm'.u: .lltmn_ | [a\i‘:[ '-\F.‘t‘:‘r’. Date ana: %o 4 " Y'E:lld at Tmﬂh at T:s‘l Mcthod m’»ﬂ'”
L, Muil Type) (o) (m) ('J) | lsex. (m) (m)
- _[: e :L.'-., L ’;t fiveag X lqi.v “ i‘,l.c 130 !
L |28 fepay 1 .E‘Juh‘u-{ et s
| Y aid
TOUANING LELT N WILL
[ e 7.2 Tyew 1.3 Casing Syox 74 Catng Puisuns COGNID
P " Suell Juint. Welded
wari . cinaty Collar, Swdl, Plastie, | Yes No | Diam. | Ce Yes N rom | To | Cemeni| Wa
Iu " Ill'm ’1'::.:.'.': (il I.-'..i..'. e iy (m.nT) V‘:'n&ni;’ 50 Flml (m) lbllll;l m:&
O_| Lt | does] (42l oo C_0|& 0 g’f 20 |44 §
o |25 2o | Cl2e € _|B_a 0O 4|lo B
R [ M | (o
L OARTRUCTION AL FRODUCTION LEVEL Sl of P Bnr 1w sums oy P ’
S T , B2 SCunN oK SLot .3 s
T i Joner | Ouler
Type From| To | Aperture® | Liam, | Diam. Material Trade Name Completion -
tapen Hole (m) | (m) {mm) (oun) | (mm) of gt b
. in == Y ! v T
# 5aeeals) Slotred Casing -“———wu’ ""‘J '"J! S0 —Js'— = :’2 ‘:‘/S'/"‘L S"M "m" : =L
J'# ‘—J AR
Oiher. give details .(.%._o.&un‘.t.r.l-l..vﬂ éu{' A L T AL LS S eatd ], ORI D !
w3 Il o ‘|| sl nv.ulu.-u B4 GHAVEL Packivu
N o i Mothod of Placement Puning. | & T
Masei Tl Yep 1o - Fe - o
Sl | R | oy R Mesh Size | gy | ()
. | |
! ! o 1 - 2 T

“ OF A DRILLED WELLL (i.c, band dug, cte.)

} R 1 8

i |
Methad Depth ¢ Length : Width | Diam.

tm o gm) L) , (m) an.u

B i I T i B

Lining .o

Te
() [ (m)

|
!
|
T

1 DENELOPMENT  State methods and times taken

== H_C.h.»t ;:7 m__LHn.u.u_._

203 LL il Loty

T PES TEST _I'"- asurertents from natural surface to aearest 01 m)

3 [}
CWater Tevel | Test Drr-n; Discharge | Method of  No. of | Draw

!l“rt::l‘;:‘al Tcl\::d | Ju::lh::l‘ l!e'l:l'md I Sump l't.mtu Mea uring, Huours l}oul
tm) (m) | at kBad? i mu lises, Diwcharge | Pumped | = (m)

12, SAMPLES

Phwe provistons of the Water Reswurces Act and Regulatioms therete tequire that sirata and water

g st Be obtained, 15 any samples bave sl been obtaned nlulc Bidsanny
&

" LURATEERGETY X s ber .,

Sow of Lavemwd Billor e fise- ¥ LEa

Jrier 2o forward lals Copy, within 14 deys of complelive 101
vie Meecior ol Mines,
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DRILLERS WELL CONSTRUCTION REPORT

bov douton thi w1 advise that .1 has been completed

) 7y
a2 S o=
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ELY wfa«q

RICK .

U0 CLAY_aNn SANDSTONE
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-~170

MUNRAY 3ASIN HORELDGS
T HGYF: waR 28 — LISTED ON 02706781
GEPTH  EST[™ VOCK TYPE GEOLUGICAL DESCRIPTION SEAM S4_WORK SAHPLE
TO SASE THICK OF _DATA NARE ND_SECT NUMBER
o __3&NDSTONE: WHOWN, FINE_AND MEDTUA GAAINEDS.
CARPONACEOUSs SURNOUNDED RRAINSe JODEJATELY WEAR ¥
: . A0CK.
. LAPL.000 2,000 SANDSTINE AND CLAY 70139, SANDSTONET AR04N- FINE AND MEGTOT GRATUESS UPPER RENWABK BEDS 591851
- CARHONACEOUSs SUAKOUNDED GHAINGs VODERATELY WEAK

L - POCKy COTTTNAS, CLAY: BLUE: GREYy SOFT CLAY.

[70.000 2,000 SANDSTOMF &ND CLaY 50750, 5 SANDSTHNE: HRGuNa 7 [NE AND REOTUM GRAINED. UPPER RENWANK T HEDS = 851892
: == o CARBONACEOUSs SUxKOUNDED GRATNGs MONEZATELY WEAX e
e e e P e - POCKe CUTTINGS, CLAY: BLUEJ GAEY: SOFY ZLavs .
120 SANDSTONET GREV. YELLOW:, WEDYUW ANO COARSE UPPER WERWAMK BEDS ~~ ~ ~ ~* sorue3
GHATNED s SUAROUNDED TO #ELL WOUNUFD GAAINSs WEAR
o : I0CKs MAHINE FOSSILSs COMMONs CUTTINGSs CLAYT
ALUF Y GHEY . SOFT LAY, RHOKEN B17SLVE SRELLS AND j =5
ECRINUTD SPINES.

==ws~-“HESE 0F UPFEH WENMARK AEDS 172,000 Wewmess
mmmmmmee==EULOLICAL THICHNESS 46,000 Y==-====v=

—_TI77.000 22000 SANGSTONE aND CLay

- =====—=TOP OF LO=EW HENWARK HEDS 72,000 M==<=<= i
174.000 2,ugC SaNDSTONF, CLa¥ _B0320. SEN)STONFT GAFY, MFUIUM AND FUARGE LO#EA FENMARR BEDS T HOTE9E
- GHATNENS NUED TU WELL, WOUNDFO G<ALMNSs wEAR
iy o HOCH s YAPINE FOSSTLSy SPAHSE. CUTTINGSs CLAY: _
- X BLUFs GHEY. ADDITIGNAL FEATURES INCLUDEIBROWN. - o
- = _==m=-=-HASE (F LUwEW REWMANR HRDS 174,000 M=—o=os -
o S=zrm o= -GFOLNGICAL THICKNESS  7.000 Mmemocowos
L S U L L P — : R —
e ETETH O SCIENCE COMBTITRR SEavices = 7 -
I T T -
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GOVERNMENT OF SOUTH ALSTRALIA

DRILLERS WELL CONSTRUCTION REPORT

As the person rcspunublc for the work carried out on this well | advised that it has been completed

a3 described below

Scnrpuick Ewnt—Fouu Fix n

Water Resources et 1976

(ﬂ 6: /> DMC-17
, ' Oflicial Well No.
1. PERMIT No.... ’2(5_09

2. LOCATION OF WELL:

Hundeed o Pastonsl Lease No. VAL IKERLE

Section Lol No Site No
Neme of Property

Saine of Daller .., D J.C/V/VWK{ Licence No. 2)//{ 7 Permit holder or land mupkr E WS'

Name of plant operalor if under supervision Postal Add on ['75—/

5. SUMMARY

Date work ¢ / 13/’//9’ Date pleted 7-‘2“////9/ o

Waork carried nul 3‘““ J Existing well. deepen [ ], :F}'; LJ, rehabilitate [, backfill C}(rick appeapriate bo:m ¢ W

Final Depih... m Final stapding water level., vkdm  Final yield vooiisiioinnisn ljsec.

Was well aband g If yes. state method ,/ —/

6. DRILLING DETAIS If not a drilled well please complete paragraphs 6.2, 9. 10, 11, 12 and |3 35 necetsary

/ i

6.1 Corstuiction Deraiss

62 Wanms Cut_(measurenients from natural sugce to nearest 0.) m)

Drilling Method
('lll:k' Tool,

From | To | Diam. Fluid Used Water Cut | Standing )’déuu Hole Depth | Cuying Test Salinity my//
(m) {m) (mm} Ruurg Auger, (Air, Water, To Level Yield aTest | ol Ted Meihod or Tynu
ie, Mud Type) (m) im) A e, (m) {m)

O 17961 ]%3 omfﬂu‘if MUD

WELGHTED)

A0 4

7. CASING LEFT IN WELL

7.1 Disevsons 7.2 Trre

7.3 Casing Soum

T4 Causets Prrsstnr Costwtin

From To Internal
(m) {m) i

Swell Joini, Welded
Collar. Sg:l. Plastic, Yoo Mo
AL,

'(u/ Mo |From | To |[Cement | Water
o

am. omy | () | ‘hagsy | qaresy | Adan
O 1 2 TPVE_ 273 |i o (130 ff??@"&?%w_ﬁ??—'
TR i 20 W7
L I Il 8]
11 11 Il )

4. CONSTRUCTION AT PRODUCTION LEVEL

8.1 Moinoo

8.2 Scagrw os SLot71o Casin (°If variable aperture screem used give limits)

i :/o;m Hole
LV Screents)

8.3 Linix Sear (packer)

11 Sloited Casing

Inper Outer

Aperture® | Dum, 4 Material Trade Mame Cmt{lﬂl
{mm) (mm) mm) p of Bawr

251 0| 5/ |TobmseA7 | CAPPEP,

8.4 Oravie Paonings

T v m— -t

13. FORMATION LOG

Material Depth Dism.,
iml {mm)

Method of Placement

To Oescription of Material

{m (m)
CAAYEY s+ 7D

;
o

2% | sArPS S0 V2
(2% 136 (JM!INME Y

9. IF NOT A ’“MD_WTLLME.L!K' ,)
hod Depth Lenph | Widith | Diam. ining
Met (n‘l,) (m‘)l (m) (m) I%:leml

36 (g6 | a0 SATTIPLE
To ﬂ
(m) [30 | EFTRLEC/< FoAry

770 |1 40| ReEnVMpRR GRoJP

10. DEVELOPMENT State methods and limes Wken

140 |1 44| cEren/ rEDL BADS |

Qre (LFEFT— L HOUAT,
11, PUMP TEST (measurements from natural surface 1o nearest 0.1 m)
drerval Teged | Wtnied | Metnoa | of pome | Hee™ Do
im) iml_ 3l End? {m} e, (m)
12, SAMPLES

The provisions of the Waler Resourees Aci and Regulalions thereto require thal surata and waler samples
ng—

must be oblained. If any samples have not been oblained stale rcssol

7}'

Signature of Licensed Driller A'W h/ Mf)'

Drlller to lorward (his Copy, -Ilhh 14 days of n-'leﬂu to:

The Director-General

Departmaent of Mises and Energy

191 Groeabill Rosd

Purkiide, S.A. 506)

STATE PRINT SA HOS8O

.ﬁf'//,« g o

6820 ~D32

Form 1307
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(ﬂﬁZ) DMC-17

ScHeweinx Eiy—Foau Four Official Well No

GOVERNMENT OF SOUTH AUSTRALIA 25 m ? i
Water Resources Act, 1976 1. PERMIT No.

DRILLERS WELL CONSTRUCTION REPORT 2. LOCATION OF WELL:
As lwmn responsible for the work carried out on this well | advised that if has been completed Hundred or Paston Lease No. ...,
as desenil Seclion. Lot No.
. . Neme of Property
Name of Diler D ‘7_6' AN Z'M'fj Licence No, 2//7 Permit holder or land ogcupier E WJ'

Name of plant operator if under supcrvision

5. SUMMARY

Po....BoX [757

S
F— H/u /G7

Date

Q_'z.-/fr /9/

Work carried out:  New well [J, Exlmn; well, deepen O], enlarge [, rehabilitate [, baclsfll DO(rick appropriate boxes)

Final Depth

m  Final

g waler levcl

Was well shand

m  Final yield ssrtrsaresmsennf 466
If yes. siate method -

6. DRILLING DETAILS If not 8 drilled well please compleie paragraphs 6.2, 9. 10, 11, 12 and 13 as necessary

6.1 Comsrrivrion Detais 6.2 Watirs Cuy (mulurcmcnl: from natural surface to wearest 0,| m)
Drilling Method o 5 i ;
G| & | GRS | e || ey (s et il core [ e ey
ud Type) {m) Am) 1 (m) /1ec, (m) (m)
0 13F | ZOTHZY | geapad| B,
34| 14O IET] v WD [ AN 2] L :
. 1%0 (94 1Z0] W Vi X7/ R R V7 e e
! 7. CASING LEFT IN WELL ; il ]
Y10 Duersons 7.2 Tam 7.3 Casing Swow fov u Castns Patssuns Cossturep o
| 1 bay Y T - 3ol b
' Fom | 1o | tnern ’x&‘zﬁa‘.’:&f Yo No| Diam: | Comenied 'm’ No I;r:'? o (;h"ii_ Water A,gll!'l'i"u;, ) 4 .*Z !
; O|l2% | 205128 p./t.‘/ 0 o uly, n|l 2l 3% /T §70 .. i
: 125 lefr o MY, v ol el oled 781700 £ 7 22 A
i3 {;'f vid V2T A 0o ufn i 4L ’
t,. [ hie o] [l oY RS {
& 8 _CONSTRUCTION AT PRODUCTION LEVEL i : :
E §.1 Meywan 8.2 Scoean o Sworrew Casung (*If variable aperiure screes used give limils) il v : )
b X o nner Ouler 3 d ' ok Vk
) S R Fl":ll. ‘!'ng' amﬂuﬁn kn_:f ?;"-a. - Mawerlal = | Trade Name _fwﬁgw '
. 4 170 .7/, F4?) VE~ 235 (P dd I
0 Smaa(s‘) ' 1 P = —

[ b

8.4 Oravie Pasing 13. FORMATION LOG V. AN
’ . gmd . eAFs L ')

Material Diam. . Method of Placement ¥ sy From To 1 Descripiion of Material |
1L

4 ., {mm (m) {m)
" FRAE T AT

22

9, |FEQI!|EE"-L!”WE!:HI-I-MMQII nr‘; x 5 o e ;’i‘:‘/; “ : ;/ 2!':‘_:1’45/ f

vy T , > # i

Lengih | Width | Diam. | |55 1t Fre o { . "

Meviod D‘]u’? tmg {m) [m’j‘ Hafend (':'). ; lln.l i a TR MR i
TeF. ! - ks 3 : : i

BEL T

SR L

PR 2R b AT W
e g i e

(imes ultil

0. Dtvamrumr Y )

g Sy N g g T A v ol g sl

- 1
LS 4 ’ 4 A j
. ’ : E |
o . i o poag :
11. PUMP TEST (measurements from sajural surface 10 nearest 0.1 m) ’ “ |
Method of Drs
P 1Yo | VIR | \Tig [ GPEES, | Dighume f Method o Dov
lml lrnl st End? {m} ®s, Discharge (m)
u‘| " -
3. % :
LY Regulayiong require Lhat uraly M vllu um
e ‘:!:'r, ..:n",'.::mm. Lo e
’ TARE s
'- 9l 2-1140 &
; Wil GR29-| 40 &
¢ Fil) VT — ﬁ:ﬁ
! 1 31 ] Form 1207
i 2 AL ki
e 1 | e M
“":' . . P .w'}'én

o
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GOVERNMENT OF SOUTH AUSTRALIA " Ot Wl Mo, |
' .li'u'r;r Resources Act, 1976 1. PERMRT \"/-’\"’é "1 ')})l b
DRILLERS WELL CONSTRUCTION REPORT 2. LOCATION OF WILL: =

Dk
! Tundres or I‘Jslul.nl Leaw No. H(’Lp(:\

As U persan respansible for the wark carried out on this well [ advise that it has been completed ' { . "
CCennod below: Soction.. 360 ... Lot Now. coooivivee Shte Now..

| Name of _;P_rg;mly

Satne of Drilier /?-/”“‘/A/ﬁ{.a-‘—. Licence P:D. ";/fé?’....

I’crmllhohlworhml occupler e saaen 3
Name of plant operator it under supervish FDII-;I Adiil’tu e um,.,. Sda. dgl ,S.{..‘n “W 1
B el o .(fg"ﬂ-’ﬁ‘ﬂb.. W, VS l'oumdo f?i’.{ i :
S SUMMARY jahnl, | o . ¥
Date work commenced. ... /0 Qs - ¥ 3. ; o Date ¢ leted, /7 0 gls ‘:'-él" . |
Waork carried out:  New well { /l aisting well, deepen [] cnluu [ mhabllu.nc O . backll [J (Uek nppropmu boxes) " ;L f
Final Depth, 02 3“ .m Im\/l.mchnu waler level.. s) v’ .m  Final yleld., L ':‘h v ’
Was well abandoned ..o £Y. 630 I yes, state method  .vveeerernrnn. Zreieno ity ¢ i o TR, ;;\E- f
6 DIILLING DETAILS 1f not a drilled well please complete paragraphs 6.2, 9, 10, 31, 12 and 13 as necessary S ST et
6.1 CONSTRUCTION DITAILS 6.2 Wanns Cur ( ] from | surface ( d‘“l_T's) y k-
I | $rilling Mcthod l R ¥R T
ren I Diam, Cubl I, | Estimated [Hale Cosl Test n
ol IO R R T L oz Yo s ‘,ﬁ‘f" efot | wiiha ‘“3 n"’.!..
Ere, -~ (m) \m TS et b
0 '2 JsJQ eomxf i » : ‘-_-;n, ) J;o;
_2| #0 |dco | LorHLy _' ' e ]
: an :i!z cza‘r & e Ve 4 u'-m e
7. CASING LEFT IN WELL $ By VTS W ST O I PR P W e VA AL
7.1 Diminsions 1.2 Ty ~ i e | 1 TasinG PHLSSURE (.‘.mwrll!
TR Swell Jolnt. Welded | o0 | o e PR B S | T
Bl 0T i 1| Collar, Stsel, Plastic, From To £
RN | [t bt o R Efru':a
S & e e —
Lo |2 lacolcudss b D
O | 40 |/50 kaass@ove = 0] e
_0 im 3.0 FZ&{_{., S¥S TN NG) 725 63 1774 2
2 GEG - -
8 CONSTRUCTICN AT PROUDUCTION LEVEL ’ T L i Yeabny 28
S Mamiop 8.2 SChriN on SLormen Casing (*IF umblt aperture screen used give lmdts) 4
“ [ 'n R “r’ A o L Bl "'ltn'uul*" ¢ Trade Name || Cam I;:i' o
e S | m N 1
|+ Open Hole £ ket T'.. " ! w) W} wm"{' () " .f!’ o y -, o!%m
iy i S 7€ LR A Ly tzw’eo
td gedd S lSeén A

L -"’ rl 3 p " ” .
oAows D s %%m:a“” &ﬂﬁ%fi 260 ,

0 Other, give detalls., T ﬁpfﬁ-": V f}({f”é-( 34# e /’ fo'NS
i 5.3 Lisiu StaL (packer) K KA
0 - - bl j“ﬂ'.*_l., g -Ferv, s LB X | JE e g A _"'_
! Mareriod Depth | Diam. llnlhod ofl‘lmawoi ¢ " Yol W Te Xl Deactlption of Malena) | M
| o) mm) | A Cm) o | L | sy F i
"‘f:'- L = o | i "r:" pr 0 RE g .- il a ‘s‘ fé
s ST : EHROSS e 4 A’éa CAAYS e
1 ) ¥ AT i D T & 8 ih b A
9, IF_ NOT A DRILLED WELL (le__w_m o) AL |\ §AADS g
@il ¥ wia ** " 48 | BRowal K4nlsr ok
; .4‘ ' _.'\mh rh. th ll o A < | PPy S
T £ A | f“_ 57165 | deowy ﬁqujrrpg
~T waly ) A et }
10, IJL\’L‘SII-MCNI‘ Hlm nmhﬂ___qn 0/ t-hgﬁ - / Loy | GREY. z
R LIFTED 1! JEQg o0& ggg:
/. 1 CHANVDS wlSAHEL 1
T T oot e £ 2 j | OARN ety s —cwm‘ws
R o/ nfite = Lk 7 S TEREE T I _'_“. F) = :
i "U*'”E"'&mm““mma.m.umhﬂmmwm' LML o e - 1321118 %ﬁ;acf;éﬂﬁfi 44
T ke st | R PR MR ot | A2 FoFres
! mn: ntua'r (m} .Il o, I Digharge | Bympsil | (m) /se |/ 63 CamyS g
_.....--—-—;--w— T - A7 \ 19 > 18 ARy i ¢
bl e L R o e o B VTR UPTS 1L Y7
' __._i e : e e | 263 | 229" y 044§ = |
B et ' a3 VART 2 D OK0a2 7E |
12 SAMILES S0 Ay :i&"_?’ e Z4 p(‘(ow 3
,;,,,‘x.s;&:*wazr..ﬂ.;a‘"r:‘:,.?::?:.:‘:::.a':::. e et el ""; i3 Bl i = 4
et s s i P i e 1_#
h I £ l,=-- .\u‘ S
\‘
Sigmarure n!l.hrumr a.-mn. ,44 m ‘z"’b" Dath‘GHOJSB‘
thiller 1o farward this Cupy, whhin 34 du)l of mn-vlcliou tos T

‘Jhe Direcior of Mloes,
Depurtiugnt of Minen,
391 Greeollll Ruowd,
Farkide. S.A, 506)

 Vor 11207
JMBIS-5.76 GHSI KL 21 oy
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[special Version - WARRINA Sheet Trial)

Unit Numbor

Classification PW = petroleum,

confidontial =

Hole Namo/Numbor

popth Drilled

c°ordinatos

o

a GA_Ofcd, spot cored)

44 Exp}oratx
ks 6‘5&1' m

(RB, BNv, Bull,
0 SAMFREF code) i




D T | b N —

{Special Version - WARRINA Sheet Trial)

Map
Unit Number r | 1 -
6829 | 966 ! L8
1
Classification Mw (W = water, MW = mineral, PW = petroleunm, &
§W = stratigraphic,etc). 15
Confidential . C or blank: - [;f
Hole Name/Number 81 MmMRR i
Depth Drilled 201 O pate  I#/03/8
Coordinates E 341000 N 6204950 -0 Zone 4
Elevation . 360 b L Zosdte
Accuracy P (Surv, Plot, Est)
Owner/Company CRA Fhﬁc.ﬂ;t'ﬁou
Tenement 1o% (sm., z:., PEL, MC, zm.) :
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pata ' Gool Log ({1 Geophys Log (7] Tests 1
e AR p pan 0 S ey (¥/0) smd 1
Plan Number  ‘* (Drafting) M T
Comments . M (829 ~TlT.
\ L] -
(Tests = GEOCHEMistry, PETROLOgY, ?momology, WATERanalyses etc)
Verifioed ¥ —ﬂl ) "J-) 5l b BEC pate | g/i /A Ny ';;.f
Spocialist Files Core Library ___ (¥/N) Others _____ (MINEX, :
i PEPS, RS, etc)

u
i
h




. — M n s esEs e e s e

(Special Version - WARRINA Sheet Trial]

Map o
r T 1
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Map No
Unit Number f T
. 16629 | 910
Classification MW (WW = water, MW = mineral, PW = petroleum,
SW = stratigraphic,etc).
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Hole Name/Number ELmae aE
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Azimuth 28— Dip ﬂ_
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, oy
Roferences ‘ EN LN ‘1-3'54" - (RB, ENv, iBU1l/
i e~ SAMFREF code)

Data Gaol Log r':';l Goophys Log_r—'l Tosts B st
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£ Cuteat, Purt COIed, SHot Cage)
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68261';@ (Drafting)
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Depth Drilled
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Elevation
Accuracy

Owner/Company
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Method Drilled
Azimuth
Purpose

Commodity

Status
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Data

Plan Numbor
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versicn - WARKIBA Lheet Trial)

Map No

c82p | 177

o (WW - water, MW - mineral, PW = pectroleum,
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I [
RS P - Date i
E tee il N o OIS Zone ‘i

(Surv, Plot, Est)
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. (Open, Cored, Part cored, Spot cored)
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Dip P
[ (Exploration, Development etc.).
s0r  (URanium, coal, etc. BM = base metals, GS
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G A
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ry | +
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15 Wi Date .=

e
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[Srecial Version - WARRINA Sheet Trial)
Map No

16626 1 776 |

Classification .. (WW = water, MW = mineral, PW = petroleum,
SW = stratigraphic,ctc) .,

Unit Number

Confidential _ C or blank

Hole Name/Number

Depth Drilled o fe Date (/- /-
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B
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