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FOREWORD

South Australia’s Department for Water leads the management of our most valuable resource—water.

Water is fundamental to our health, our way of life and our environment. It underpins growth in
population and our economy—and these are critical to South Australia’s future prosperity.

High quality science and monitoring of our State’s natural water resources is central to the work that we
do. This will ensure we have a better understanding of our surface and groundwater resources so that
there is sustainable allocation of water between communities, industry and the environment.

Department for Water scientific and technical staff continue to expand their knowledge of our water
resources through undertaking investigations, technical reviews and resource modelling.

Allan Holmes
CHIEF EXECUTIVE
DEPARTMENT FOR WATER
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SUMMARY

The Loxton irrigation area is located adjacent to the River Murray in the northwest region of the Murray
Basin in South Australia. Run-of-river salinity surveys indicated that a salt load of approximately 98 t/d
entered the river in the Loxton reach between river kms 482 and 500 at flows of up to 5,000 ML/d. The
salt load may double to 188 t/d at flows of 20,000 - 30,000 ML/d due to the leaching of salt from
floodplains and the flushing of backwaters.

The construction of a salt interception scheme was proposed to intercept the groundwater flux before it
discharged to the river. Between 2003 and 2011, the Department for Water, in partnership with SA
Water and with support from the Murray Darling Basin Authority, undertook investigations and has
constructed the $21.4m Loxton SIS to assist in managing River Murray salinity in South Australia.

The floodplain wellfield component of the Loxton SIS was constructed by early 2006, however the
construction of highland infrastructure had been delayed due to the hydrogeological complexities.

In-river EC data obtained by DFW-SA Water late in 2006 indicated possible high salinity zones in the river
between the Loxton Pumping Station and Thiele’s Homestead (between river kms 494 and 495), an area
believed to be contributing significant salt loads to the river and corresponding with the interpretation
of the in-river NanoTEM data. In November 2007, SA Water requested that DFW undertake an
investigation program targeting the Loxton Pumping Station and Thiele’s Homestead area (between
river kms 494 and 495) aimed at building on existing knowledge through further in-river and
hydrogeological investigations, undertake a Pata Formation wellfield trial (later extended to include a
Loxton Sands wellfield trial) and determine the most appropriate infrastructure for completing the
highland wellfield. In August 2008, the investigation area was extended to include two additional areas,
Rilli’s Cliffs (between river kms 501 and 502) and Northern Thiele’s floodplain (between river kms 492.5
and 493).

This report:

1. Details the hydrogeological investigations that were undertaken to further characterise the Loxton
Sands and Pata Formation and their hydraulic connectivity and to determine the source and
magnitude of the groundwater flux (and salt load) discharging to the river.

2. Details the results and interpretation of the long-term pumping tests conducted on the Proud
Avenue investigation site Pata Formation trial wellfield and Loxton Sands trial wellfield.

3. Details the results and interpretation of the long-term pumping test conducted on the Rilli’s Cliffs
investigation site Loxton Sands trial wellfield.

4. Details the results of site-specific groundwater modelling which was carried out to compare the
interception efficiency achieved by the Loxton horizontal well with that obtained from the Loxton
Sands trial wellfield.

5. Summarises the design and construction of the highland wellfield, comprising 27 production wells,
which was drilled and constructed in the Loxton Pumping Station and Thiele’s Homestead area
during November and December 2009.

6. Provides recommendations for the future extension of the Loxton Sands highland wellfields.

7. Provides results from the regional groundwater modelling which predicted the in-river salt load
benefits resulting from the highland wellfield and from the overall Loxton SIS as constructed, both
floodplain and highland. The highland wellfield (excluding the horizontal drainage well) was
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SUMMARY

predicted to provide a salt load benefit of 8.6 t/d at three years, increasing to 10.7 t/d at 100 years.
All components of the Loxton SIS operating in concert (floodplain wellfield, highland wellfield,
horizontal well and cliff-toe drain) are predicted to provide a salt load benefit of 60.4 t/d at 100

years.

Department for Water | Report
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction



1. INTRODUCTION

1.1. BACKGROUND

The Loxton irrigation area is located adjacent to the River Murray in the northwest region of the Murray
Basin in South Australia (Fig. 1). Prior to European settlement, a naturally occurring flux of saline
groundwater discharged to the river in the Loxton area. This groundwater flux was small in comparison
to the current post-irrigation development groundwater flux which is driven by a large groundwater
mound formed by irrigation drainage. A small additional groundwater flux resulting from the clearing of
the Mallee region for dryland farming will also impact the river in the future.

Run-of-river salinity surveys provide valuable information on salt accession to the river on a kilometre-
by-kilometre scale and indicated that a salt load of approximately 98 t/d entered the river in the Loxton
reach between river kms 482 and 500 at flows of up to 5,000 ML/d. The salt load may double to 188 t/d
at flows of 20,000 - 30,000 ML/d due to the leaching of salt from floodplains and the flushing of
backwaters. Interpretation of in-river nanoTEM data indicated the majority of the groundwater flux was
likely to occur between river kms 488 and 502 (Fig. 1). Saline groundwater (7,000 - 50,000 mg/L)
discharges to the river predominantly by lateral flow from the Loxton Sand aquifer (highland) and
Monoman Formation aquifer (floodplain) and to a small degree by slow upward leakage through the
underlying Bookpurnong Formation from the semi-confined Pata Formation aquifer (the uppermost
aquifer of the regionally confined Murray Group Limestone). The formal boundaries of the Loxton salt
interception scheme (SIS) project area are river kms 486 to 502.

Between 2003 and 2011, the Department for Water - DFW (formerly the Department of Water, Land
and Biodiversity Conservation), in partnership with SA Water and with support from the Murray Darling
Basin Authority (MDBA), undertook investigations and has constructed the Loxton SIS to assist in
managing River Murray salinity in South Australia.

The $21.4 million Loxton SIS is a shared project under the Murray-Darling Basin Ministerial Council’s
Basin Salinity Management Strategy and the National Action Plan for Salinity and Water Quality. The
scheme was funded by the New South Wales, Victorian, South Australian and Australian Governments
through the Murray-Darling Basin Authority (MDBA) and by South Australia and the Commonwealth
through the National Action Plan for Salinity and Water Quality. Although the scheme is jointly owned
by New South Wales, Victoria, South Australia and the Commonwealth of Australia, the MDBA manages
these works on behalf all the owners.

The Loxton SIS is an interception curtain and includes floodplain and highland wellfields comprising 100
production and observation wells and also the innovative horizontal well and cliff-toe drain, which pump
to intercept the groundwater flux and salt load discharging to the river. Groundwater is pumped from
the scheme at a rate of around 75 L/s (based on the results of investigations and operational
experience) and piped to the Noora evaporation basin for disposal. The scheme provides an 11.66 EC
(MDBA BigMod run September 2010) salinity benefit at Morgan over a 30 year average period. Reduced
river salinity will benefit the environment, irrigators and consumers serviced by the SA Water pipeline
infrastructure which supplies Adelaide and regional towns including Port Pirie, Port Augusta and
Whyalla. It is anticipated that the scheme will result in a beneficial impact on the Basin economy of the
order of $1.347m/a (MDBA 5 year review of Bookpurnong and Loxton SIS 2012). The scheme addresses
a key objective of South Australia’s Strategic Plan i.e. that South Australia maintains a positive balance
on the MDBA salinity register.
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The design and construction of the floodplain wellfield is documented in Howles et al. (2007). The
floodplain wellfield intercepts the groundwater flux in areas where the floodplain (underlain by the
Monoman Formation) separates the river channel from the highland area. Extraction from a curtain of
conventional vertical production wells controls the hydraulic gradient towards the river by reducing the
watertable in the Monoman Formation down to river pool level elevation.

It was estimated that potentially one-half of the salt load in the Loxton reach may originate from the
highland area where it is in direct hydraulic connection with the river (making the Loxton Sands aquifer
the primary target). This aquifer posed considerable technical difficulties due to its unpredictable
hydraulic nature and the fact that the most permeable coarse-grained sands occur at the top of the
sequence (and therefore frequently unsaturated) and the least permeable fine sands at the base). It was
therefore critical that a technically feasible interception option be found. Investigation drilling had
identified a thin competent layer at the base of the Loxton Sands up to 2 m in thickness comprised of
poorly sorted sands and reworked shelly material (shell hash) which had a reasonable yield and occurred
close to river pool level.

It was recognised that conventional vertical production wells may not provide cost effective or
hydraulically efficient interception in the highland areas and in 2004 horizontal drainage wells were
proposed as a potential solution. Four sites in the Loxton area had been previously identified as being
suitable for the possible construction of horizontal wells. Construction of a trial horizontal well targeting
the shell hash layer commenced in July 2005. The exhaustive investigation into the horizontal well
interception efficiency, in relation to intercepting the groundwater flux discharging to the river from the
Loxton Sands, is detailed in Smith and Howles (2008). While construction of the horizontal well was
successful, the decision to drill similar horizontal wells required an intensive hydrogeological
investigation program to determine hydrogeological conditions in other highland areas. Concerns about
the cost effectiveness of horizontal wells resulted in an assessment of the alternative infrastructure
option of closely spaced conventional vertical production wells.

Golder Associates was engaged by the MDBA in early 2006 to independently review the results of all the
work undertaken at that time (Campbell et al. 2007). The review supported the conceptual
hydrogeological model and the targeting of the unconfined aquifers for salt interception because of a
dominant lateral groundwater flux discharging to the river, rather than targeting the deep confined
Murray Group Limestone which would indicate a dominant vertical flux. The report raised concerns in
relation to knowledge of hydrogeological conditions on the highland and the infrastructure that would
be required for salt interception. Extensive geotechnical investigations were recommended which were
used as a basis for undertaking the investigations discussed in this report.

In-river EC data obtained by DFW late in 2006 indicated possible high salinity zones in the river between
the Loxton Pumping Station and Thiele’s Homestead (between river kms 494 and 495), an area believed
to be contributing significant salt loads to the river (Fig. 2). This corresponded with the interpretation of
the in-river NanoTEM data.

In November 2007, SA Water requested that DFW undertake an investigation program targeting the
Loxton Pumping Station and Thiele’s Homestead area aimed at building on existing knowledge through
further in-river and hydrogeological investigations, undertake a Pata Formation wellfield trial (later
extended to include a Loxton Sands wellfield trial) and determine the most appropriate infrastructure
for completing the highland wellfield. Evidence available at that time had indicated the Pata Formation
would not be a viable target aquifer for salt interception in the Loxton region. In August 2008, the
investigation area was extended to include two additional areas, Rilli’s Cliffs (between river kms 501 and
502) and Northern Thiele’s floodplain (between river kms 492.5 and 493). The final highland wellfield,
comprising 27 production wells, was drilled and constructed in the Loxton Pumping Station and Thiele’s
Homestead area during November and December 2009.
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Figure 2. In-river EC data between Loxton Pumping Station and Thiele’s Homestead
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1.2. OBJECTIVES OF INVESTIGATION

The objectives of the investigations at the three sites (located in Fig. 3) are presented below. Given the
length and complexity of the investigations covered in this report, a chronology of important events is
presented in Appendix A. It should be noted that investigations first commenced at what is known as
Site-2.

Site-1 (Rilli’s Cliffs)

1. Determine the magnitude of the groundwater flux and salt load discharging to the river from the
Loxton Sands via the eastern (left bank) (the highland) between river kms 501 and 502.

2. Determine the effectiveness of a Loxton Sands trial wellfield to intercept the groundwater flux
discharging to the river from the Loxton Sands.

3. Provide recommendations for the highland wellfield infrastructure option.

Site-2 (Loxton Pumping Station to Thiele’s Homestead)

1. Determine the magnitude of the groundwater flux and salt load discharging to the river from the
Loxton Sands via the left bank (the highland) between river kms 494 and 495. It was assumed that
groundwater discharged only from the Loxton Sands.

2. Determine the effectiveness of a Pata Formation trial wellfield to intercept the groundwater flux
discharging to the river from the Loxton Sands.

3. Determine the effectiveness of a Loxton Sands trial wellfield to intercept the groundwater flux
discharging to the river from the Loxton Sands.

4. Provide recommendations for the highland wellfield infrastructure option.

Site-3 (Northern Thiele’s Floodplain)

1. Determine the source of saline groundwater and magnitude of the groundwater flux contributing to
increasing river EC from the left bank (the floodplain) between river kms 492.5 and 493.

2. Provide recommendations for the SIS infrastructure option.

1.3. SCOPE OF REPORT

This report details the hydrogeological investigations that were undertaken to further characterise the
Loxton Sands and Pata Formation and their hydraulic connectivity and to determine the magnitude of
the groundwater flux and salt load discharging to the river from the Loxton Sands. The investigations
included the long-term pumping tests conducted on Pata Formation trial wellfield and Loxton Sands trial
wellfield.

It also details the results of site-specific groundwater modelling which was carried out to compare the
interception efficiency achieved by the Loxton horizontal well with that achieved by the Loxton Sands
trial wellfield. Results from the regional groundwater modelling which predicted the in-river salt load
benefits resulting from the highland wellfield and from the overall Loxton SIS (floodplain and highland)
are also presented.

The report summarises the design and construction of the Loxton Sands highland wellfield and provides
recommendations for the future wellfield extension.
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2. REGIONAL HYDROGEOLOGY

2.1. HYDROGEOLOGICAL UNITS

The characteristics of the hydrogeological units in the project area that overlie the Murray Group
Limestone are discussed in order of increasing depth below ground surface.

2.1.1. 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 4 to 5 m thick in the middle
of the respective floodplains, but can vary in thickness from 1 to 11 m, with the greater thicknesses
observed at the break in slope between the floodplain and highland.

2.1.2.MONOMAN FORMATION AQUIFER

The Monoman Formation unconfined to semi-confined aquifer was the primary target for salt
interception on the floodplain. The unit consists of relatively clean, fine to coarse grained, fluvial sands
deposited as point bar sands within a wide floodplain. The unit occasionally comprises minor clay and
silt layers and occasional lignite bands towards the base. The unit is commonly 4 to 10 m thick and is
thin to absent at the break in slope. However, it can reach a thickness of up to 25 m in deep incised
channels within the meander belt. As a consequence of the depositional environment, the unit is a
highly variable aquifer with yields ranging between 0.5 and 10 L/s. This variability makes it difficult to
predict likely yields across the floodplain.

Due to its semi-unconfined nature, the potentiometric surface for the Monoman Formation has been
merged with the Loxton Sands (Fig. 1). At the break of slope on the eastern side of the river (the
transition between the Loxton Sands and Monoman Formation) the potentiometric heads are up to 2 m
above the river pool level of 9.8 m AHD. On the western side of the river, potentiometric heads are
either close to or below river pool level with the exception of a slightly elevated potentiometric head (11
m AHD) in the area of the Katarapko Island disposal basin, to which irrigation drainage water from the
Comprehensive Drainage System network is pumped.

Groundwater salinity values in the Monoman Formation are highly variable, possibly as a result of
evaporative effects on the floodplain and range between 7,000 and 60,000 mg/L.

2.1.3.LOXTON SANDS AQUIFER

The Loxton Sands unconfined aquifer was the primary target for salt interception on the highland
however it posed the most difficulty due to the variable nature of the hydraulic properties.

Detailed sedimentological analysis, downhole geophysical logging and airborne electromagnetic (HEM)
geophysical surveys (Hill et al. 2004) helped to unravel the complexity of the Loxton Sands and provide
some confidence in predicting suitable facies for salt interception close to the river pool level.

The most permeable coarse grained and frequently unsaturated sands occur at the top of the sequence
with the least permeable fine sands (and occasional shell hash) found at the base of the succession.
These sands grade to a low permeability silty clay and shell facies towards the base, referred to in this
report as the Lower Loxton Clay and Shells. This upward coarsening sequence represents a shift from
offshore to near shore and back beach/dune depositional environments, reflecting cyclic eustatic sea
level drops resulting in progradational clastic packages.

Department for Water | Report 9
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction



REGIONAL HYDROGEOLOGY

The Loxton Sands was targeted for salt interception in the Loxton area where no floodplain exists.
However, the elevation of the base of the fine sands and shell hash occurs close to river pool level and
therefore has a significant impact on the production well spacing required to achieve effective salt
interception. Although the Loxton Sands is commonly between 25 and 30 m thick, the permeable basal
shell hash and coarse sand unit that occur at the base of the succession in the Loxton area is only 2 to 3
m thick. Yields up to 1.5 L/s were obtained in production wells completed in the basal shell hash facies.
Elsewhere yields vary from <0.5 L/s in fine-grained sands up to 5 L/s in coarse-grained facies in the area
targeted for highland interception in the Bookpurnong SIS area.

The combined potentiometric surface for the Loxton Sands and Monoman Formation for May 2004 is
given in Fig. 1. A prominent groundwater mound trending northeast-southwest occurs in the Loxton
Sands in the Loxton irrigation area with a maximum height of 26 m AHD. A smaller mound occurs in the
Bookpurnong area.

Groundwater salinity values in the Loxton Sands vary dramatically across the Loxton-Bookpurnong
region reflecting the impact of low salinity irrigation drainage on the saline native groundwater.
Groundwater salinity data were sourced from pumping tests and HYDROLAB geophysical sonding. The
latter demonstrating stratification with the heavier dense saline groundwater underlying fresher
irrigation water. For the purposes of predicting salt loads entering the river, the more saline native
groundwater values were adopted for various zones along the river ranging between 5,000 and 40,000

mg/L.

2.1.4.BOOKPURNONG FORMATION

The Bookpurnong Formation aquitard occurs between the Loxton Sands and the underlying Pata
Formation. The unit consists of poorly consolidated plastic silts and shelly clays that are differentiated
from the Lower Loxton Clay and Shells (grey in colour) on the basis of colour (light to dark khaki) and
increased plasticity. The unit reaches a maximum thickness of 15 m in the Loxton area but is highly
variable with no discernable trend observed. The unit is thin to occasionally absent on all floodplains in
the Loxton area more likely as a consequence of erosion but possibly as a result of depositional thinning.

2.1.5.PATA FORMATION

The Pata Formation semi-confined aquifer occurs throughout the Loxton-Bookpurnong region and
consists of a poorly consolidated bryozoal limestone with interbedded friable sand layers. The unit
outcrops to the south of Loxton where it is exposed at river pool level downstream from the Loxton
Caravan Park (river km 486) and is dry five kilometres to the west. The unit dips gently to the northeast
to depths of about 70 m below ground surface at Bookpurnong (-25 m AHD). In the Loxton area, the unit
commonly occurs between 35 and 40 m below ground surface on the highland, but can occur as shallow
as 10 m beneath the surface on the floodplains. The unit is typically between 10 and 15 m in thickness
with an observed thickening to the northeast.

Although described as a limestone, the Pata Formation is considered a poor aquifer due to the high marl
content. Pumping tests conducted by DFW at both floodplain and highland sites have returned yields of
between 0.5 and 1 L/s. The unit is underlain by the Winnambool Formation aquitard.
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Table 1 presents a summary of the hydrogeologic units.

Table 1. Hydrogeological Units of the Loxton Area

Hydrogeological Unit Aquifer/aquitard Salinity range (mg/L) | Yield (L/s)

Coonambidgal Formation Clay layer N/A N/A

Monoman Formation Aquifer unconfined to semi-confined in | 7,000 - 60,000 0.5-10
river valley

Loxton Sand Aquifer unconfined on highland 7,000 - 40,000 0.5-5

Lower Loxton Clay and Shells Aquitard - clay, shells N/A N/A

Bookpurnong Formation Aquitard - clay N/A N/A

Murray Group Limestone Aquifer - limestone (semi-confined | 10,000 - 30,000 0.5-1

(Pata Formation) upstream of river km 486)

2.2. GROUNDWATER FLOW SYSTEM

The two principal aquifers targeted for salt interception in the Loxton region are the Loxton Sands in the
highland area and Monoman Formation in the floodplain adjacent to the river.

The Loxton Sands aquifer forms a regionally extensive unconfined to semi-unconfined aquifer into which
the channel of the ancestral River Murray is incised. Within this channel, the Monoman Formation and
the overlying Coonambidgal Formation have been deposited and it is within this sequence that the
channel of the smaller modern river is incised. Saline groundwater (between 7,000 and 50,000 mg/L)
discharges to the river via a number of pathways including:

1. Direct lateral inflow via seepage from exposed Lower Loxton Sands at or near the base of cliffs
adjacent to the river.

2. Direct lateral inflow from the Monoman Formation that acts as a conduit for lateral flow from the
Lower Loxton Sands and for slow upward leakage from Murray Group limestone aquifers underlying
the floodplains.

3. Discharge from the Monoman Formation and localised hypersaline lakes (salinas) often at the back
of the floodplain that deliver high salt loads during and after periods of flood.

4. Slow upward leakage through the Bookpurnong Formation from the underlying confined Murray
Group Limestone.

5. Slow upward leakage from Murray Group Limestone that may be in direct hydraulic connection with
the river due to erosion of the Lower Loxton Clay and Shells and Bookpurnong Formation.

These processes are summarised in the conceptual hydrogeological model illustrated in Fig. 4. The figure
indicates the groundwater flow between the aquifers, the broader regional groundwater flow system,
inter-aquifer flow and local recharge mechanisms. The hydraulic connection between the Loxton Sands
and the Monoman Formation is an important component in controlling the salt movement on the area.
The groundwater flux discharging to the river is dominated by the hydraulic conductivity of the Loxton
Sands and the head difference between the river and nearby groundwater. As the river is mainly in
contact with Loxton Sands and Monoman Formation in the study area, the majority of the salt load
entering the river is provided by these two aquifers. Hence it was these aquifers that were the targets
for salt interception in the Loxton area.
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3. SITE-1 INVESTIGATIONS

A number of investigation, production and observation wells were drilled during previous investigations
associated with the Loxton SIS in the Site-1 (Rilli’s Cliffs) investigation area between river kms 501 and
502, however significant data gaps existed and further drilling and pumping tests were required. This
regional investigation, approved in December 2008, targeted the Loxton Sands aquifer and underlying
Pata Formation aquifer to gain a better understanding of the hydrostratigraphy, the magnitude of
groundwater flux and salt load discharging to the river from the Loxton Sands and the aquifer hydraulic
connectivity, which were required to determine the most appropriate SIS infrastructure. The
investigations were consistent with the recommendations of the Golder review. A reference base map
indicating key features is given in Fig. 5.

The objectives of the regional investigation program included:

1. Determine the source of and magnitude of groundwater flux discharging to the river from the left
bank (the highland). It was assumed at that time that groundwater discharged from the Loxton
Sands.

a. Characterise the Loxton Sands (including Shell Hash unit where present) and underlying
Bookpurnong Formation (including Lower Loxton Clay and Shells):
e Determine the areal extent, thickness, nature and lithology of the Loxton Sands and
Bookpurnong Formation.
e Determine the spatial and vertical salinity distribution of the Loxton Sands.
e Determine the hydraulic parameters of the Loxton Sands.

b. Determine the hydraulic parameters of the Pata Formation and overlying Bookpurnong
Formation aquitard (including Lower Loxton Clay and Shells) and therefore the level of
hydraulic connectivity at the site of the trial wellfield:

e Determine the hydraulic parameters of the Pata Formation.
e Determine the hydraulic parameters of the Bookpurnong Formation.

Following the results of the Site-2 investigations and Pata Formation trial wellfield this
component of the investigations was not carried out.

c. Determine the magnitude of the groundwater flux discharging to the river from the Loxton
Sands and correlate with the in-river work if possible. Following the results obtained from
the Site-2 investigations, this component was not pursued. Calculated salt load benefits
derived from the regional groundwater model have been reported.

d. Determine, using in-river methods, locations where saline groundwater was likely to be
discharging to the river (and the magnitude of the flux if possible). Following the results
obtained from the Site-2 investigations this component was not pursued.

In addition to the regional investigations:

2. Determine the effectiveness of SIS infrastructure options being: either horizontal drainage wells
completed in the Loxton Sands or conventional vertical production wells completed in the Pata
Formation, the Loxton Sands, or both; in intercepting the groundwater flux discharging to the river
from the Loxton Sands by transferring the results from Site-2.

3. Provide recommendations for the SIS infrastructure option.
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Following discussion and agreement with SA Water in mid 2009, the original intention of transferring
the Site-2 Loxton Sands trial wellfield recommendations and design throughout the Site-1 area, where
less detailed hydrogeological information was available (and for which site-specific groundwater
modelling had not yet been undertaken), was considered too great a risk without undertaking a wellfield
trial. As a result, the drilling and construction of a Loxton Sands trial wellfield was recommended.

The objectives of this investigation included:

1. Determine the effectiveness of a Loxton Sands trial wellfield at intercepting the groundwater flux
discharging to the river from the Loxton Sands.

2. Make recommendations regarding the most appropriate SIS infrastructure including final SIS design
in terms of well types, well locations and well yields.

3.1. REVERSE AIR CIRCULATION DRILLING

Extensive use was made of reverse air circulation (RAC) investigation drilling throughout the Loxton SIS
project including the pre-drilling of most production well sites. This technique allowed the accurate
metre by metre strata sampling throughout the geological profile and the collection of bulk samples for
particle size distribution analysis where required. This strategy was extremely beneficial in that it
ensured:

Accurate knowledge of particle size, critical for screen aperture design.
Predetermined screen settings.
Confident ordering of well casings and screens.

Clear instruction of drilling contractors prior to commencing the work.

vk W N e

Minimal on-site decision making during the drilling and construction of production wells.

An RAC investigation drilling program was undertaken to further characterise the Loxton Sands (and its
base) and the thickness and nature of the underlying Bookpurnong Formation. Investigation drillholes
(referred to as Master RAC Drillhole in Appendix B) were positioned close to the sites of proposed
production and/or observation wells to assist with future well design and construction.

Drillholes and wells are referred to in this report by the Drillhole Name. The correspondence between
the Drillhole Name, Unit Number and Permit Numbers is given in Appendix B. Investigation drillholes
were ordered sequentially and prefixed by LFA for the floodplain and LHA for the highland. Observation
wells were ordered sequentially and prefixed by LFO for the floodplain and LHO for the highland.
Production wells were ordered sequentially and prefixed by LFP for the floodplain and LHP for the
highland. Pata Formation observation and production wells were ordered sequentially with the number
prefixed by LHO and LHP respectively and suffixed with P.

3.1.1. DECEMBER 2008 DRILLING PROGRAM

Underdale Drillers undertook the regional RAC investigation drilling program under DFW supervision in
December 2008. The location of the investigation drillholes are given in Fig. 6. Drillhole specifications are
given in Appendix B with geological logs presented in Appendix C. Drillholes that fully penetrated the
Bookpurnong Formation were grouted across the aquitard to ensure hydraulic separation of the
aquifers.

The program included:

1. Nine investigation drillholes at 100 m spacing commencing near LHA56 and continuing parallel to
the river where possible, for a distance of 800 m north.
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SITE-1 INVESTIGATIONS

2. Ten investigation drillholes at 100 m spacing along Bookpurnong Road.

3.1.2.OCTOBER 2009 DRILLING PROGRAM

Underdale Drillers undertook further RAC investigation drilling under DFW supervision in October 2009.
The locations of the investigation drillholes are given in Fig. 6. Drillhole specifications are given in
Appendix B with geological logs presented in Appendix C. Drillholes fully penetrating the Bookpurnong
Formation were grouted across the aquitard to ensure hydraulic separation of the aquifers.

All Investigation drillholes were bulk sampled at one metre intervals, where such samples were
obtainable. Three to four representative samples were taken from each drillhole for particle size
distribution analysis. Emphasis was placed on sampling the Loxton Sands immediately above the
Bookpurnong Formation to assist in production well screen selection.
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SITE-1 INVESTIGATIONS

LOXTON, RIVER MURRAY, SOUTH AUSTRALLA

Site 1 Pre-2008 Investigation Drillhole and Well Location Plan
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Figure 5.
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SITE-1 INVESTIGATIONS
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Figure 6. Site-1 investigation drillhole location plan
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SITE-1 INVESTIGATIONS

3.2. NOVEMBER TO DECEMBER 2009 TRIAL WELLFIELD DRILLING
PROGRAM

The drilling and construction of production and observation wells comprising the Rilli's Cliffs
investigation site (250 m in length) was undertaken to enable a long-term pumping test to be conducted
on the Loxton Sands trial wellfield. Underdale Drillers undertook the mud rotary well drilling program
under DFW supervision in November and December 2009. The location of the wells is given in Fig. 7.
Well specifications are given in Appendix B with geological logs presented in Appendix C.

The trial wellfield included:
1. Five Loxton Sands production wells spaced at 50 m (LHP78, LHP79, LHP80, LHP81 and LHP82).

2. Two Loxton Sands observation wells, LHO96 (positioned at the mid-point between LHP78 and
LHP79) and LHO95 (positioned at the mid-point between LHP79 and LHP80).

3.2.1.PRODUCTION WELL SPECIFICATIONS

The drilling and construction of the Loxton Sands production wells occurred in accordance with the
following specifications:

1. Drilling was undertaken using polymers including Australian Mud Company Biovis and CR650.
Bentonite was not used due to concern regarding its effect on development.

2. Dirilling fluids were controlled in two 4,000 L mud tanks instead of open pits as this was determined
to be the best method to control mud weights and keep the sites orderly.

3. Drilling was undertaken using a 14” (355 mm) diameter rotary blade bit.

4. Wells were cased with IPLEX 200 mm ID class 12 UPVC.

5. The base of each production zone was set 1 m below the base of the Loxton Sands, i.e. 1 m
penetrating the Lower Loxton Clays and Shells in order to maximise drawdown during long-term
pumping.

6. Wells were completed with 12 m of 200 mm ID class 12 UPVC radial slotted casing in-line screens (1
mm aperture) with an open area of 5%. Wells were competed with a 5 m sump to allow for

maximum drawdown to the base of the Loxton Sands using Airwell pumps that were trialled in this
wellfield.

7. The annulus between the drillhole and the slotted casing was filled with 8:16 gravel pack emplaced
by gravity up to 2 m above the top of the production zone.

8. The annulus between the drillhole and casing above the gravel pack was sealed with 1 m (40 L) of
bentonite pellets.

9. The annulus between the drillhole and the casing was grouted to surface by tremie line with a 5%
bentonite to cement mix. No accelerants were used in the cement mixture.
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SITE-1 INVESTIGATIONS

LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
Site 1 Loxton Sands Trial Welifield Location Plan, November 2009
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Figure 7. Site-1 Loxton Sands trial wellfield location plan
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SITE-1 INVESTIGATIONS

10.

11.

12.

13.
14.

Development commenced after a minimum grout setting time of 24 hours. Wells were developed
by:

a. Airlift surging at 690 KPa for one hour in the production zone with a jetting tool until the
groundwater was clear of drilling fluids and free of, or contained only minor amounts of
suspended solids.

b. Injecting 500 L of water and 2 Kg (min) of Boreclean through the drill string and jetting tool
into the production zone.

c. Airlift surging (after a waiting time of one hour) for one hour with a jetting tool until the
groundwater was clear of drilling fluids and free of, or contained only minor amounts of
suspended solids.

A groundwater sample was collected during development and submitted to the DFW laboratory for
EC determination.

Wells were sterilised by dosing with a hypochlorite solution which was agitated for about 15
minutes. The wells were purged after 24 hours to remove any residual chlorine.

Additional well development was requested by SA Water in January 2010.

The well head was completed above ground level with a Table E flange and 2 x bolts, painted with
yellow and red paint for visual safety and fitted with an aluminium tag giving Permit No and Drillhole
Name.

3.2.2.OBSERVATION WELL SPECIFICATIONS

The drilling and construction of the Loxton Sands observation wells occurred in accordance with the
following specifications:

1. Drilling was undertaken using polymers including Biovis and CR650. Bentonite was not used due to
concern regarding its effect on development.

2. Drilling fluids were controlled in two 4,000 L mud tanks.

3. Drilling was undertaken using an 8” (178 mm) diameter rotary blade bit.

4. Wells were cased with IPLEX 80 mm ID class 12 UPVC.

5. Wells were completed with 10 m of 80 mm ID class 12 UPVC radial slotted casing in-line screens (1
mm aperture) and with a 1 m sump. Wells were completed with a 10 m production zone to enable
Electrical Conductivity (EC) profiling to be conducted.

6. The annulus between the drillhole and the slotted casing was filled with 8:16 gravel pack emplaced
by gravity up to 2.0 m above the top of the production zone.

7. The annulus between the drillhole and casing above the gravel pack was sealed with 1 m (20 L) of
bentonite pellets.

8. The annulus between the drillhole and the casing was grouted to surface by tremie line with a 5%
bentonite to cement mix. No accelerants were used in the cement mixture.

9. Development commenced after a minimum grout setting time of 24 hours. Airlift surging occurred
for a minimum of one hour within the production zone (with a jetting tool lowered by tremie line)
until the groundwater was clear of drilling fluids and free of, or contained only minor amounts of
suspended solids.
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SITE-1 INVESTIGATIONS

10. A groundwater sample was collected during development and submitted to the DFW laboratory for
EC determination.

11. Following development and sampling, the wells were sterilised by dosing with a hypochlorite
solution which was agitated by pumping for about 15 minutes.

15. The well head was finished at ground level with a concrete gattic cover, painted with yellow and red
paint for visual safety and fitted with an aluminium tag giving Permit No and Drillhole Name.

12. Surveying

Interim surveying was conducted by DFW staff after drilling using a portable differential GPS (Trimble) in
order to attain indicative surface elevations and the relationship of hydrostratigraphy with the river pool
level. All wells were subsequently surveyed by SA Water, Survey and Land Management Group on 18
January 2010, with results included in Appendix B. Additional surveying was required after SA Water site
works to reconcile the modifications to final headworks and associated infrastructure (below surface
concrete boxes).

3.2.3. GROUNDWATER SALINITY

Results from groundwater samples collected from production wells during development are given in
Appendix B. Groundwater salinity is given in Fig. 8.

The following general comments can be made in relation to the groundwater salinity of the Loxton
Sands at Site-1:

1. Groundwater salinity ranged between 12,500 and 24,178 mg/L along the Loxton Sands trial
wellfield.

2. A groundwater sample subsequently collected by SA Water from LHP82 indicated a value of 23,500
mg/L.

3. A single combined groundwater sample obtained within the first 16 hours of the wellfield trial
returned a value of 18,029 mg/L.

4. A single combined groundwater sample obtained 47 days into the wellfield trial returned a value of
15,700 mg/L. This is lower than the value of 25,807 mg/L used in the groundwater model Zone 21.

3.2.4.SALINITY PROFILING

DFW Groundwater Technical Services conducted downhole logging on Loxton Sands production wells
LHP78 through LHP82 using a Hydrolab (EC, pH) probe which was run in undisturbed wells. The salinity
and pH profiles from the production zone for all wells are combined in Fig. 9

The following general comments can be made in relation to the groundwater salinity profile of the
Loxton Sands at Site-1:

1. The Hydrolab profiles indicate the Loxton Sands has significant salinity stratification. Increases in
salinity with depth were recorded in all wells.

2. Generic salinity values ranged between 6,000 and 12,000 mg/L at the top of the production zone
and increased with depth to above 20,000 mg/L at the base.

3. Salinity stratification was less pronounced in well LHP80, ranging from 15,000 mg/L at the top of the
production zone to 22,000 mg/L at the base.

4. High salinity readings (over 30,000 mg/L) were recorded at base of production zone within wells
LHP78, LHP82 and LHP79.
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SITE-1 INVESTIGATIONS

LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
Site 1 Loxton Sands Groundwater Salinity Distribution Plan
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Figure 8. Site-1 Loxton Sands groundwater salinity distribution
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SITE-1 INVESTIGATIONS

5. Groundwater samples taken during development were consistent in all wells along the Loxton Sands
trial wellfield with salinity ranging from 21,700 to 23,000 mg/L, with the exception of production
well LHP82 which had a range between 10,000 and 15,000 mg/L.

6. Hydrolab profiles indicate a pH range between 7.5 at the top of the water column to 6.5 at the base.
The pH increased to 8.0 at the base of production well LHP80.

3.2.5.DOWNHOLE GEOPHYSICAL LOGGING

DFW Groundwater Technical Services conducted downhole geophysical logging on production wells
LHP78 though LHP82 and observation wells LHO95 and LHO96 along the Loxton sands trial wellfield.

The following geophysical tools were used for logging:

° Gamma probe on LHP78 to LHP82, LHO95 and LHO96
° Neutron probe on LHP78 to LHP82, LHO95 and LHO96
° Induction probe on LHP78 to LHP82, LHO95 and LHO96
° Density probe on LHP80

3.3. AQUIFER AND AQUITARD CHARACTERISATION

The location of three cross-section transects D - D1 (north-south), E - E1 (north-south) and F - F1 (east-
west) are given in Fig. 10. The cross-sections indicate the elevations and relationships of the major
hydrogeological units, the potentiometric surface of the Loxton Sands and river pool level, together with
well construction details.

3.3.1.TRANSECT D - D1

The hydrostratigraphy and elevations of the major hydrogeological units along transect D - D1 are
presented in Fig. 11 and can be summarised as follows:

Woorinen Formation

The ground surface (top of Woorinen Formation and recent aeolian surface deposits) occurred between
40 and 45 m AHD. The Woorinen Formation was identified along the entire length of the transect. The
base of the unit occurred between 33 and 40 m AHD and was 7 m thick.

Blanchetown Clay

The Blanchetown Clay underlies the Woorinen Formation and overlies the Loxton Sands. The unit was
observed in the majority of investigation drillholes except LHA100 and LHA127. This clay presented as a
thin lens up to 1 m thick.

Loxton Sands

The Loxton Sands underlies the Blanchetown Clay and overlies the Lower Loxton Clay and Shells. The
Loxton Sands (sand unit) consisted of fine gravels and coarse sands becoming finer with increasing silt
content with depth. The sands grade to the low permeability silty clay and shell facies of the Lower
Loxton Clay and Shells towards the base. The watertable occurred at 17.5 m AHD. The saturated
thickness of the Loxton Sands was 8 m.

The base of the unit occurred between 7 and 10 m AHD between investigation drillholes LHA98 and
LHA107. The base was identified at 13 m AHD at LHA1. A 2 m thick consolidated sandstone band was
identified during drilling, mid elevation within the Loxton Sands between LHA107 and LHA106.
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SITE-1 INVESTIGATIONS

LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
Site 1 Cross Section Transects Location Plan
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Figure 10.  Site-1 Location of cross sections
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SITE-1 INVESTIGATIONS

Lower Loxton Clay and Shells

The Lower Loxton Clay and Shells unit underlies the Loxton Sands and overlies the Bookpurnong
Formation. The unit consisted of low permeability shelly, grey, clayey silt turning to silty clay at the base.
The top of the unit was relatively consistent with the base of the Lower Loxton Sands. The base of the
unit occurred between -5 and -1 m AHD and was 12 m thick.

Bookpurnong Formation
The Bookpurnong Formation underlies the Lower Loxton Clay and Shells and overlies the Pata
Formation. The base of the unit occurred between -8 and -4 m AHD and was between 1 and 4 m thick.

Upper Murray Group Pata Formation

The Pata Formation underlies the Bookpurnong Formation. The unit presented as a grey, friable, low
permeability silty fossiliferous limestone. The top of the unit was defined between investigation
drillholes LHA106 and LHA98 as it was intersected by exploration drilling at 100 m spacing. The unit
occurred at between -8 and -4 m AHD. No drillholes fully penetrated the entire thickness of the unit.

3.3.2.TRANSECT E - E1

The location of this transect was positioned as near to the cliff face as possible. The hydrostratigraphy
and elevations of the major hydrogeological units along transect E - E1 are presented in Fig. 12 and can
be summarised as follows:

Woorinen Formation

The ground surface (top of Woorinen Formation) between investigation drillholes LHA48 and LHA91 was
25 to 40 m AHD. Northward, between LHA91 and LHA56 the surface elevation was 35 m AHD. The unit
was 6 m thick.

Blanchetown Clay

The Blanchetown Clay was observed in the majority of investigation drillholes between LHA48 and
LHA92. The base of the unit occurred between 25 and 28 m AHD and was 2 m thick. Between LHA91 and
LHAS6, the unit was barely evident.

Loxton Sands

The Loxton Sands underlies the Blanchetown Clay and overlies the Lower Loxton Clay and Shells. The
watertable occurred at 16.5 m AHD. The base of the unit occurred between 7 and 10 m AHD and the
saturated thickness was 6 to 10 m.

Lower Loxton Clay and Shells
The base elevation of the Lower Loxton Clays and Shells occurred between -4 and -2 m AHD and was
11.5 m thick.

Bookpurnong Formation
The base of the Bookpurnong Formation occurred between -7 and -4 m AHD.

Upper Murray Group Pata Formation
The Pata Formation occurred between -7 and -4 m AHD.
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3.3.3.TRANSECT F - F1

The hydrostratigraphy and elevations of the major hydrogeological units along transect F - F1 are
presented in Fig. 13 and can be summarised as follows:

Woorinen Formation

The ground surface inclines from 34 to 42 m AHD (at production well LHP80). The Woorinen Formation
and Recent aeolian surface deposits were encountered along the length of the transect. The unit was
6.5 m thick.

Blanchetown Clay
The Blanchetown Clay was not readily observed except in investigation drillhole LHA103.

Loxton Sands

The elevation of the watertable inclines from river pool level up to 17.5 m AHD 650m to the east at
production well LHP80. The average thickness of the Loxton Sands was 26 m while the average
saturated thickness was 6 m. The base of the unit occurred between 5.5 and 9 m AHD.

Lower Loxton Clay and Shells
The base of the Lower Loxton Clays and Shells occurred between -4 and -3 m AHD and was 11 m thick.

Bookpurnong Formation
The base of the Bookpurnong Formation occurred at -6 m AHD.

Upper Murray Group Pata Formation
The Pata Formation occurred at -6 m AHD.
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SITE-1 INVESTIGATIONS

3.4. PUMPING TEST PROGRAM

Between 15 and 20 February 2010, DFW Groundwater Technical Services conducted a series of
development pumping tests on the Loxton Sands trial wellfield production wells (LHP78 through LHP82)
using a submersible hydraulic pump lowered into the well sump. The objective of the tests was to
determine indicative well yields and purge wells of any residual drilling fluids prior to commencing
formal pumping tests.

In response to the low well yields additional acid dosing of the wells was then undertaken to remove
any residual carbonates from the annulus and immediate vicinity of the production zone. This strategy
was recommended by SA Water after a similar strategy had proved successful in improving well yields at
the Site-2 Loxton Sands trial wellfield.

On 24 February 2010 SA Water injected production wells with an acid concentrate and air agitated. The
acid concentrate consisted of:

° 40 L Sokolan

° 40 L MSA Acid

° 100 Kg Sulphamic Acid and

° 2,000 L fresh water

On 27 February 2010, DFW Groundwater Technical Services completed a second round of development
which included the removal of acid solution from each production well.

3.4.1.STEP DRAWDOWN TESTS

DFW Groundwater Technical Services conducted step drawdown tests on Loxton Sands production wells
LHP80 and LHP82 in March 2010. The tests conducted on wells LHP80 and LHP82, which were
completed with slotted casing screens and are positioned 100 m apart, were carried out at pumping
rates ranging between 0.2 and 1.0 L/s. Test details and results are given in Appendix D.

The objective of step drawdown testing was to determine the well equation which relates drawdown,
pumping rate and time. This equation allows prediction of the hydraulic performance of production
wells for a design-pumping rate and generation of yield-drawdown curves for any given time.

The well equation is:

s = (aQ+cQ2)+bloglo(t)Q

where:

S = drawdown (m)

Q = pumping rate (m?/min)

t = time (min)

a = constant related to well loss for laminar flow

b = constant related to aquifer loss for laminar flow

C = constant related to well loss for turbulent flow
and:

Well loss (m) = aQ+cQ2
Aquifer loss (m) = b logl0 (t) Q
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Specific capacity [(L/s)/m of drawdown] Q/S(t)

Well efficiency = (Aquifer loss / s) x 100

Data was analysed using the Hazel Method. The results of the analysis are given in Fig. 14 and 15
respectively. The analysis of the step drawdown tests resulted in well equation constants discussed
below:

LHP80

° Date of test = 18 March 2010.

° Pumping rates at Q =0.2, 0.25 and 0.3 L/s.
° Step duration 100 mins.

° Well equation constants:-
‘a’ = -2

‘b’ = 48

‘c = 2,920

A pumping rate of around 1 L/s was expected from this well (commensurate with that of the other
production wells). The negative ‘a’ value and the anomalously high ‘c’ value of were indicative of an
underperforming well. This may be due to failure of the bentonite seal and the loss of grout into the
annular space of the gravel pack during construction.

LHP82

° Date of Test = 22 March 2010.

° Pumping rates at Q = 0.5, 0.8 and 1.0 L/s.
° Step duration 100 mins.

° Well equation constants:-
‘a’ = 23

‘b’ = 10

‘c = 183

Based on an average pumping rate of 1 L/s and a pumping duration of 1,000,000 minutes the predicted
well efficiency and specific capacity were 64% and 0.18 (L/s)/m respectively.
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Figure 15.  LHP82 Step discharge test analysis
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3.4.2.LOXTON SANDS CONSTANT RATE DISCHARGE TEST

DFW Groundwater Technical Services conducted a constant rate discharge test on the mid-point Loxton
Sands production well LHP80 commencing on 20 March 2010. Test details and results are given in
Appendix D. Data was analysed using the Schlumberger Water Services software package
AquiferTestProV4.2.

The objective of constant rate discharge test was to determine the aquifer hydraulic parameters,
hydraulic boundaries and extent of pumping influence in the production aquifer by observing the
drawdown relationship with time in the production well and two observation wells LHO95 and LHP79
positioned at radial distances from the production well of 33 and 58 m respectively. It is important to
note that production well LHP80 was identified as being a low yielding well and exhibited characteristics
that may indicate defective completion.

Production well LHP80

The constant rate discharge test conducted on production well LHP80 was at a pumping rate of 0.3 L/s
for a duration of 2,880 minutes. The data from production well was analysed using the Cooper-Jacob
method (Fig. 16).

The following general comments can be made:

1. The results are of limited value due to the problems associated with the well construction noted
during the step drawdown testing.

2. The Loxton Sands exhibited drawdown signatures at the production well consistent with an
unconfined aquifer.

3. The Loxton Sands transmissivity was calculated to be 8.64 m?/d which is an order of magnitude
lower than would be expected and again indicates problems associated with the construction of the
well and its hydraulic response to pumping during the test.

4. The groundwater salinity was 17,248 mg/L.
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3.5. LOXTON SANDS TRIAL WELLFIELD PUMPING TEST

In order to investigate the ability of the Site-1 Loxton Sands trial wellfield (production wells LHP78S,
LHP79, LHP80, LHP81, LHP82) to lower groundwater levels and intercept the groundwater flux and salt
load discharging to the river from the Loxton Sands aquifer, a long-term pumping test was conducted.
The test would also determine the long-term pumping rate of the wellfield and provide indications of
the optimal production well spacing for a more extensive and complete wellfield.

The objectives of the long-term pumping test conducted on the trial wellfield were to:

1. Determine the hydraulic behaviour of the aquifer system to pumping the wellfield and the
effectiveness of the wellfield at intercepting the groundwater flux discharging to the river from the
Loxton Sands, by testing the capacity of the wellfield to reduce the watertable in the Loxton Sands

to river pool level of 9.8 m AHD at the mid-point observation wells.

2. Determine the long-term pumping rate of the wellfield.

3. Determine the optimum production well spacing for a more extensive and complete wellfield.

The test commenced on 28 October 2010 and continued for a period of 187,000 minutes (130 days). The
test commenced at individual production well pumping rates ranging between 0.3 and 1.2 L/s, with total
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wellfield extraction of 3.7 to 3.9 L/s. The configuration of the wellfield is given in Fig. 7, with a cross-
section presented in Fig. 11.

3.5.1. GROUNDWATER LEVEL MONITORING

The changes in groundwater levels were monitored by pressure transducers throughout the long-term
pumping test in the five production wells and two observation wells (LHO95 and LHO96). DFW installed
an automated and telemetric groundwater level logging system to monitor the wellfield in September
2010.

The wells were fitted with Greenspan PS700, 0 to 20 m pressure transducers wired to a common data-
logging unit programmed to record a pressure reading from production wells just prior the time of
discharge of groundwater from the Airwell pumps. Due to the variations in individual well pumping cycle
rates, the data-logging unit was programmed to monitor the pumping cycles in addition to groundwater
levels. The data logger unit was programmed to record readings at milliseconds before the pumping
cycle commenced and as close as possible to a 30 minute increment. Observation wells were monitored
at exactly 30 minute increments.

Manual observations of groundwater levels were made to verify the accuracy of the pressure transducer
data and to backup to the automated system.

3.5.2.PUMPS, METERS AND DISPOSAL

SA Water installed four one metre long Airwell pumps in the sumps of the five Loxton Sands production
wells to allow the potential for maximum development of drawdown to the base of the production
zone. The saline groundwater pumped during the test was collected in a header tank, directed into a
collector main and then directed into the SIS regional disposal main for discharge to the Noora
evaporation basin.

3.5.3. GROUNDWATER SAMPLING

Groundwater sampling from individual production wells was not undertaken during the long-term
pumping test; however the combined groundwater salinity was monitored prior to discharge into the
regional disposal main for the duration of the test. A single combined groundwater sample obtained 47
days into the long-term pumping test returned a value of 15,700 mg/L. This is lower than the value of
25,807 mg/L used for Zone 21 in the groundwater model.

3.5.4.CONDUCT OF TEST

The following points are important in regard to the conduct of the long-term pumping test:
1. Pumps were set to allow the maximum pumping rate of each well to be between 0.3 and 1.2 L/s.

2. The initial total wellfield extraction was 3.7 to 3.9 L/s. The long-term wellfield extraction rate was
lower than 3 L/s due to pump stoppages, infrastructure maintenance and also due to pumping from
the lower transmissivity units of the Lower Loxton Sands (i.e. as the groundwater level was lowered
toward the base of unit).

3. Production well LHP80 (the lowest yielding well), had a maximum pumping rate of 0.3 L/s.
4. Production well LHP82 (the highest yielding well) had a maximum pumping rate of 1.2 L/s.

5. Several pump stoppages occurred during the testing as a result of power failures which can be seen
as recovery events in groundwater level data recorded in production wells LHP81 and LHP82. These
stoppages went unnoticed as there was no pump failure alarm system and because weekly site visits
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occurred. Upon re-commencement of pumping, the pre-existing drawdown regime was quickly re-
established.

6. Two pre-existing regional observation wells, LHO6 (down gradient of the wellfield) and LHO7 (up
gradient of the wellfield), initially considered to be outside the short term influence of the wellfield
were monitored by logger at six hourly intervals and manually on a fortnightly basis for the duration
of the test.

7. The test was terminated on 2 February 2011 due to the need for SA Water to undertake standard
maintenance operations on the regional disposal main. Pumping recommenced on 25 February
2011 with total wellfield extraction in excess of 5.0 L/s.

3.5.5.HYDRAULIC RESPONSE TO PUMPING STRESS

The long-term pumping test conducted on the Loxton Sands trial wellfield indicated the hydraulic
behaviour of the wellfield and hydraulic response of the aquifer system to pumping stress. The pressure
transducer drawdown recorded during the long-term pumping test is presented in Fig. 17 and the
groundwater level elevations are presented in Fig. 18.

The following general comments can be made regarding the test results at 187,000 minutes (130 days):

1. Drawdown developed very slowly in the Loxton Sands mid-point observation wells with only 0.6 m
recorded at the key mid-wellfield observation well LHO96 at 10,000 minutes. Between 10,000 and
187,000 minutes, the drawdown continued to develop to 1.4 m. It was clear that drawdown would
continue to develop in a similar fashion to the Site-2 Loxton Sands trial wellfield.

2. A long-term drawdown of 0.26 m developed at observation well LHO6 positioned at a distance of
275 m west of the wellfield (down gradient) and 200 m east of the river.

3. A long-term drawdown of 0.07 m developed at observation well LHO7 positioned at a distance of
440 m east of the wellfield (up gradient). This response was likely to be due to the effects of both
the pumping test and the long term declining trends observed in the regional groundwater mound
of the Loxton Sands.

4. The watertable in the Loxton Sands was drawn down to between 7 and 9 m AHD (i.e. below river
pool level of 9.8 m AHD) at all production wells (with the exception of LHP82 which was noted to
have a potential well construction problem).

5. Drawdown may have developed further if pump stoppages had not occurred.

3.5.6.CONCLUSIONS

The following general comments can be made regarding the test results:

1. Drawdown of up to 1.4 m (groundwater level elevation of 16.2 m AHD) developed slowly in the
Loxton Sands mid-point observation wells along the wellfield at 187,000 minutes, which is still 6.2 m
above river pool level of 9.8 m AHD. It was clear that drawdown would continue to develop as in the
case of the Site-2 Loxton Sands trial wellfield.

2. The 50 m spacing for the Loxton Sands production wells would require a significant period of time
before drawdown at the mid-point observation wells would reach river pool level.

3. Long-term production well pumping rates ranged between 0.3 and 1.2 L/s.

Despite the hydrogeological difficulties associated with the site, the response of the aquifer system to
the long-term pumping test was considered satisfactory and the trial wellfield was incorporated into the
operational highland wellfield.
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4. SITE-2 INVESTIGATIONS

A number of investigation, production and observation wells were drilled during previous investigations
associated with the Loxton SIS in the Site-2 (Loxton Pumping Station and Thiele’s Homestead)
investigation area between river kms 494 and 495, however significant data gaps existed and further
drilling and pumping tests were required. This regional investigation, approved in December 2008,
targeted the Loxton Sands aquifer and underlying Pata Formation aquifer to gain a better understanding
of the hydrostratigraphy, the magnitude of groundwater flux and salt load discharging to the river from
the Loxton Sands and the aquifer hydraulic connectivity, which were required to determine the most
appropriate SIS infrastructure. The investigations were consistent with the recommendations of the
Golder review. A reference base map indicating key features is given in Fig. 19.

The objectives of the regional investigation program included:

1. Determine the magnitude of groundwater flux discharging to the river from the Loxton Sands from
the left bank (the highland). It was assumed at that time that groundwater discharged from the
Loxton Sands.

a. Characterise the Loxton Sands (including Shell Hash unit where present) and underlying
Bookpurnong Formation (including Lower Loxton Clay and Shells):
e Determine the areal extent, thickness, nature and lithology of the Loxton Sands and
Bookpurnong Formation.
e Determine the spatial and vertical salinity distribution of the Loxton Sands.
e Determine the hydraulic parameters of the Loxton Sands.

b. Determine the hydraulic parameters of the Pata Formation and overlying Bookpurnong
Formation aquitard (including Lower Loxton Clay and Shells) and therefore the level of
hydraulic connectivity at the site of the trial wellfield:

e Determine the hydraulic parameters of the Pata Formation.
e Determine the hydraulic parameters of the Bookpurnong Formation.

c. Determine the magnitude of the groundwater flux discharging to the river from the Loxton
Sands and correlate with the in-river work if possible. Calculated salt load benefits derived
from the regional groundwater model have been reported.

d. Determine, using in-river methods, locations where saline groundwater was likely to be
discharging to the river (and the magnitude of the flux if possible).

In addition to the regional investigations:

2. Determine the effectiveness of a Pata Formation trial wellfield at intercepting the groundwater flux
discharging to the river from the Loxton Sands.

3. Determine the effectiveness of a Loxton Sands trial wellfield at intercepting the groundwater flux
discharging to the river from the Loxton Sands.

4. Provide recommendations for the SIS infrastructure options.

a. Determine the effectiveness of infrastructure options being: either horizontal drainage wells
completed in the Loxton Sands or conventional vertical production wells completed in the
Pata Formation, the Loxton Sands, or both.
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b. Make recommendations regarding the most appropriate infrastructure including final SIS
design in terms of well types, well locations and well yields.

4.1. REVERSE AIR CIRCULATION DRILLING

An RAC investigation drilling program was undertaken to define the base of the Loxton Sands and the
thickness and nature of the underlying Bookpurnong Formation. Emphasis was placed on the proposed
Proud Avenue trial wellfield. Investigation drillholes (referred to as Master RAC Drillholes in Appendix B)
were positioned close to the sites of proposed production and/or observation wells to assist with future
well design and construction. Drillholes and wells are referred to in this report by the Drillhole Name.
The correspondence between the Drillhole Name, Unit Number and Permit Numbers is given in
Appendix B.

4.1.1. MARCH 2008 DRILLING PROGRAM

Underdale Drillers undertook the regional RAC investigation drilling program under DFW supervision in
March 2008. The location of the investigation drillholes are given in Fig. 20. Drillhole specifications are
given in Appendix B with geological logs presented in Appendix C. Drillholes that fully penetrated the
Bookpurnong Formation were grouted across the aquitard to ensure hydraulic separation of the
aquifers.

The program included:
1. Thirteen Investigation drillholes:

a. At 50 m spacing along Bookpurnong Road commencing at Alamein Avenue and continuing
for a distance of 600 m north (towards Thiele’s property).

b. At 100 m spacing between Bookpurnong Road and Thieles’s Homestead.

2. Five Investigation drillholes at 50 m spacing at the location of the Loxton Sands observation
(production wells) at the Pata Formation trial wellfield (as planned at that time). These drillholes
were drilled through the Lower Loxton Clay and Bookpurnong Formation into the top of the Pata
Formation.

3. One RAC drillhole positioned at the centre of the trial wellfield, drilled to the base of the Pata
Formation.

4.1.2.OCTOBER 2009 DRILLING PROGRAM

Underdale Drillers undertook further RAC investigation drilling under DFW supervision in October 2009.
The locations of the investigation drillholes are given in Fig. 21. Drillhole specifications are given in
Appendix B with geological logs presented in Appendix C. Drillholes fully penetrating the Bookpurnong
Formation were grouted across the aquitard to ensure hydraulic separation of the aquifers.

The program included:

1. Seven investigation drillholes at 50 m spacing north of observation well LHO78 along Proud Avenue
to inform final wellfield production (at 50 m spacing) and observation well (at 100 m spacing)
design. Every second drillhole was drilled through the Lower Loxton Clay and Bookpurnong
Formation into the top of the Pata Formation.

2. Eleven investigation drillholes at 50 m spacing northwest from production well LHP62 to Thiele’s
Homestead. Every second drillhole was drilled into the top of the Pata Formation.
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All Investigation drillholes were bulk sampled at one metre intervals, where such samples were
obtainable. Three to four representative samples were taken from each drillhole (for particle size
distribution analysis) with emphasis placed on sampling the Loxton Sands immediately above the
Bookpurnong Formation to assist in production well screen selection.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALLA
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4.2. REGIONAL PRODUCTION AND OBSERVATION WELLS

4.2.1. APRIL TO JUNE 2008 DRILLING PROGRAM

The drilling and construction of production and observation wells was undertaken to further
characterise the Loxton Sands through the investigation area where data gaps existed. Underdale
Drillers undertook the mud rotary well drilling program under DFW supervision between April and June
2008. The location of the wells is given in Fig. 22. Well specifications are given in Appendix B with
geological logs presented in Appendix C.

The program included:

1. Three Loxton Sands regional observation / production wells (LHP51, LHP55, LHP59). These wells
were positioned to act as mid-point observation wells for the Pata Formation trial wellfield, but
were drilled to production well specification.

2. Two Loxton Sands regional production wells (LHP61, LHP62) and associated observation wells
(LHO80, LHO79 respectively). These wells were positioned with regard to existing regional test
production wells.

4.2.2.PRODUCTION WELL SPECIFICATIONS

The drilling and construction of the Loxton Sands production wells occurred in accordance with the
following specifications:

1. Drilling was undertaken using polymers including Biovis and CR650. Bentonite was not used due to
concerns regarding its possible detrimental effect on development.

2. Drilling was undertaken using an 8” (203 mm) diameter rotary blade bit with a 12” (305 mm)
reamer.

3. Wells were cased with 200 mm ID class 12 UPVC.

4. Wells were completed in the Loxton Sands / Shell Hash with the production zone set over the lower
half of the saturated aquifer. Variations to the production zone occurred in the following wells:

a. LHP61 and LHP62 were completed with 200 mm ID class 12 UPVC radial slotted casing in-
line screens (1 mm aperture) with an open area of 5% and with a 1 m sump.

b. LHP51, LHP55 and LHP59 were completed with 200 mm ID 904 stainless steel wirewound in-
line screens (1 mm aperture) and with 5 m sumps of 200 mm ID class 12 UPVC (in
anticipation of future installation of Airwell pumps).

5. The annulus between the drillhole and the screen / slotted casing was filled with 8:16 gravel pack
emplaced by gravity to a minimum of 1.5 m above the production zone.

6. The annulus between the drillhole and the casing was grouted to surface using a tremie line with a
5% bentonite to cement mix and left overnight to allow time for the grout to cure before further
work was undertaken.

7. Wells completed with wirewound screens were developed by jetting for an hour per metre of
screen and airlifted until groundwater was clear of drilling fluids and free of, or contained only
minor amounts of, suspended solids.

8. Wells completed with slotted casing were developed by airlifting until the groundwater was clear of
drilling fluids and free of, or contained only minor amounts of, suspended solids.
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9. Following development, wells were sterilised by dosing with a chlorine solution which was agitated
for 15 minutes. The wells were purged after 24 hours to remove any residual chlorine.
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LOXTON, RIVER MURRAY, SOUTH ALISTRALIA
Site 2 April 2008 Well Location Plan
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Figure 22.  Site-2 April 2008 well location plan
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4.2.3.OBSERVATION WELL SPECIFICATIONS

The Loxton Sands observation wells were cased with 80 mm ID class 12 UPVC casing and 80 mm ID class
12 UPVC radial slotted casing in-line screens (1 mm aperture) with 1 m sumps. The screens were set
over the full saturated thickness of the aquifer to enable EC profiling to be conducted.

4.3. TRIAL WELLFIELD CONSTRUCTION

4.3.1. APRIL TO JUNE 2008 TRIAL WELLFIELD DRILLING PROGRAM

In November 2007, SA Water requested that investigations include a Pata Formation trial wellfield,
revised in January 2008 to include a Loxton Sands trial wellfield. It is important to note that evidence at
that time had not indicated the Pata Formation as a viable target aquifer for salt interception in the
Loxton region. DFW recognised there was benefit in conducting a long-term pumping test on a Pata
Formation trial wellfield but stressed that such a trial was unlikely to indicate the benefits of pumping
from the Pata Formation.

Following discussion in with SA Water, it was agreed that the trial wellfield be constructed at Proud
Avenue, as previous investigation drilling at this site had indicated a particularly thick sequence of
Loxton Sands extending for several hundred metres with the base of the aquifer several metres below
the river pool level. It was anticipated that the results would enable recommendations regarding the
most appropriate highland wellfield infrastructure option including well spacings, well design and
construction. It was anticipated that satisfactory conclusion of investigations would also result in the
inclusion of relevant infrastructure into the operational highland wellfield.

The trial wellfield comprised an array of both Pata Formation and Loxton Sands production wells and
observation wells. The Loxton Sands production well spacing of 50 m was not expected to demonstrate
efficient interception, as evidence from previous investigations indicated that the well spacing would
need to be significantly less to achieve a high level of interception. The configuration of the wells
comprising the 300 m long trial wellfield transect was determined following the completion of the RAC
investigation drilling program.

Underdale Drillers undertook the mud rotary well drilling program under DFW supervision between
April and June 2008. The location of the Pata Formation wells is given in Fig. 23, the Loxton Sands wells
in Fig. 24 and the combined trial wellfield in Fig. 25. Well specifications are given in Appendix B with
geological logs presented in Appendix C.
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LOXTON, RIVER MURRAY, SOUTH ALISTRALILA
Site 2 Pata Formation Trial Wellfield Location Plan April 2008
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The trial wellfield included:

The program included:

1.

Six Pata Formation production wells (Fig. 23) spaced at 50 m (LHP50P, LHP52P, LHP54P, LHP56P,
LHP58P and LHP60P). This conservative well spacing was chosen to ensure adequate and rapid
drawdown development in the Pata Formation below river pool level.

Seven Pata Formation observation wells (Fig. 23):
a. Three mid-point wells on the wellfield transect (LHO71P, LHO72P and LHO77P).

b. Three wells on a transect towards the river (LHO73P, LHO76P and LHO83P) to observe the
aquifer response to pumping between the wellfield and the river.

c. One well on Katarapko Island (LHO84P) to observe the aquifer response to pumping at a
distance from the wellfield of 450 m.

Five Loxton Sands production wells (Fig. 24) spaced at 50 m (LHP51, LHP53, LHP55, LHP57 and
LHP59, note that LHP51, LHP55 and LHP59 already having been drilled in the preceding part of the
drilling program) positioned at the mid-point between the Pata Formation production wells. These
wells were used as Loxton Sands observation wells during the Pata Formation wellfield long-term
pumping test. It was subsequently noted that the screens in these wells should have been set
slightly deeper in the aquifer profile.

Five Loxton Sands observation wells (Fig. 24):
a. LHO78 at the northern end of the wellfield transect 25 m north of well LHP59.
b. LHO70 at the southern end of the wellfield transect 25 m south of well LHP51.

c. Three wells on a transect towards the river (LHO74, LHO75 and LHO82) to observe the
aquifer response to pumping between the wellfield and the river.

d. LHO81, aregional well.

Two additional Loxton Sands observation wells (Fig. 25) were drilled in November 2008 prior to the
Loxton Sands wellfield long-term pumping test commencing:

a. LHOS85 at the centre of the wellfield transect at the mid-point between LHP55 and LHP57.
This well was drilled to production well specification thus enabling pump installation and
potentially testing of 25 m spaced production wells.

b. LHOS86 at the mid-point between LHO85 and LHP57.

4.3.2.PRODUCTION WELL SPECIFICATIONS

Drilling and construction of the Loxton Sands production wells occurred as previously specified.
However, all wells were completed with wirewound in-line screens and with 5 m long sumps in
anticipation of the potential for future installation of Airwell pumps. The drilling and construction of
Pata Formation production wells (with the exception of LHP56P) occurred in accordance with the
following specifications:

1. Drilling was undertaken using polymers including Biovis and CR650. Bentonite was not used due to
concern regarding its potential detrimental effect on development.

2. Drilling into the top of the Pata Formation was undertaken using an 8” (203 mm) diameter rotary
blade bit with a 12” (305 mm) reamer. Drilling in the Pata Formation was undertaken using an 8"
(203 mm) diameter rotary blade bit.
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3. Wells were cased with 200 mm ID class 12 UPVC.

LOXTON, RIWVER MURRAY, SOUTH AUSTRALIA
Site 2 Loxton Sands Trial Wellfield Location Plan April 2008
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Figure 24.  Site-2 Loxton Sands trial wellfield location plan
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LOXTON, RIVER MURRAY, SOUTH ALISTRALLA
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4. The annulus between the drillhole and the casing was grouted to surface using a tremie line with a
5% bentonite to cement mix and left overnight to allow time for the grout to cure before further
work was undertaken.

5. Initial attempts to drill the production zone with air failed due to insufficient compressor capacity.
Subsequently, drilling was undertaken using polymers including Biovis and CR650. Bentonite was not
used due to concern regarding its effect on development.

6. All wells (with the exception of LHP56P) were completed open hole over the entire thickness of the
aquifer.

7. Wells were developed by airlifting through the drill string until groundwater was clear of drilling
fluids and free of, or contained only minor amounts of suspended solids.

8. Following development, wells were sterilised by dosing with a chlorine solution which was agitated
for 15 minutes. The wells were purged after 24 hours to remove any residual chlorine.

The drilling and construction of production well LHP56P occurred in accordance with the following
specifications:

1. Drilled to total depth.

2. Cased with 200 mm ID class 12 UPVC and 200 mm ID class 12 UPVC radial slotted casing in-line
screens (1 mm aperture) with an open area of 5% and with a 1 m sump.

8:16 gravel pack emplaced to 2 m above the production zone.

3
4. Casing grouted to surface using tremie line.
5. Development.

6

Sterilisation.

4.3.3.OBSERVATION WELL SPECIFICATIONS

Drilling and construction of the Loxton Sands observation wells occurred as previously specified. The
Pata Formation observation wells were cased with 100 mm ID class 12 UPVC casing and completed open
hole over the entire thickness of the aquifer.

All wells were surveyed by SA Water, Survey and Land Management Group and the results are included
in Appendix B.

4.3.4. GROUNDWATER SALINITY

Groundwater samples were submitted to the DFW laboratory for EC determination. Results from
samples collected from production wells during pumping tests (where conducted) are given in Appendix
B. Where wells were not tested, results are reported for samples collected during development. A
groundwater salinity plan is given in Fig. 26.

The following general comments can be made in relation to the groundwater salinity of the Loxton
Sands at Site-2:

1. Groundwater salinity ranged between 8,000 and 17,000 mg/L in wells along the Loxton Sands trial
wellfield.

2. Groundwater salinity in regional wells located north to northwest of the trial wellfield ranged
between 4,000 and 18,000 mg/L.
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3. Groundwater salinity confirmed the value of 18,716 mg/L used in the regional numerical
groundwater model Zone 25, but was generally lower.

4. Groundwater salinity along the trial wellfield was higher than the value of 4,240 mg/L used in the
numerical groundwater model Zone 26.

4.3.5.SALINITY PROFILING

DFW Groundwater Technical Services conducted downhole logging on a number of Loxton Sands
observation wells using a Hydrolab (EC, pH) probe which was run in undisturbed wells. The salinity and
pH profiles from the production zone for all wells are combined in Fig. 27.

The following general comments can be made in relation to the groundwater salinity profile of the
Loxton Sands at Site-2:

1. Hydrolab profiles indicate the Loxton Sands has significant groundwater salinity stratification.
Increases in salinity with depth were recorded in all wells.

2. Groundwater salinity, in general, ranged between 2,000 and 8,000 mg/L at the top of the production
zone and increased with depth to greater than 13,000 mg/L at the base of the production zone.

3. High salinity readings (in excess of 25,000 mg/L) were recorded towards the base of the production
zone in observation wells LHO78, LHO79, LHO80 and LHO81.

4. Hydrolab profiles indicate a pH range between 7.6 and 8.8 in all Loxton Sands wells.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
Site 2 Loxton Sands Groundwater Salinity Distribution Plan
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Figure 26.  Site-2 Loxton Sands groundwater salinity distribution plan
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4.3.6. DOWNHOLE GEOPHYSICAL LOGGING

DFW Groundwater Technical Services conducted downhole geophysical logging on a number of
production wells and observation wells completed in the well drilling program (Appendix E).

The following geophysical logging was undertaken:
° Gamma, Neutron, Induction and Density on all Pata Formation production wells.
° Caliper on Pata Formation production wells completed open hole.

In general, a good correlation can be made between lithological and geophysical logs. The following
general comments can be made in relation to the hydrogeology at Site-2:

1. The shallow clays of the Woorinen Formation and Blanchetown Clay presented as high gamma
readings (between 40 and 80 API) from ground surface to between 2 and 5 m below ground level.

2. The transition from the Blanchetown Clay to the Loxton Sands was clearly identifiable in the gamma
logs by lower (between 10 and 45 API) readings. The transition between the units occurs sharply at
depths generally between 2 and 5 m below ground surface.

3. Bands of fine silt or clay can be identified within the Loxton Sands by the geophysics and present as
higher readings in the gamma log.

4. The increase in silt and clay content with depth in the Loxton Sands and Lower Loxton Clay and
Shells can generally be identified by a gradual shift to the right in the gamma log, with readings
increasing with depth.

5. Higher gamma readings (between 50 and 90 API) were recorded in most logs over a thin (1 m thick)
section at the base of the Lower Loxton Clay to the start of the Bookpurnong Formation.

6. The Pata Formation presented in the gamma log between 20 and 40 API.

4.4. AQUIFER AND AQUITARD CHARACTERISATION

The location of the three cross-section transects A - A5 (north-south), B - B1 (east-west) and C - C1 (east-
west) are given in Fig. 28. The cross-sections indicate the elevations and relationships of the major
hydrogeological units, the potentiometric surface of the Loxton Sands and river pool level, together with
well construction details.
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LOXTON, RIVER MURRAY, SOUTH ALISTRALIA
Site 2 Cross Section Transect Location Plan
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4.4.1. TRANSECT A - A5

The hydrostratigraphy and elevations of the major hydrogeological units along transect A - A5 are
presented in Fig. 29 and can be summarised as follows:

Woorinen Formation

The ground surface (top of Woorinen Formation and recent aeolian surface deposits) occurred between
29 and 34 m AHD. The Woorinen Formation was identified across the entire length of the transect and
was 4 m thick. The base of the unit occurred between 26 and 31 m AHD.

Blanchetown Clay

The Blanchetown Clay underlies the Woorinen Formation and overlies the Loxton Sands. The unit was
observed in the majority of investigation drillholes and is about 1.5 m thick. The base of the unit
occurred between 25 and 29 m AHD.

Loxton Sands

The Loxton Sands underlie the Blanchetown Clay and overlie the Lower Loxton Clay and Shells. The
Loxton Sands sand unit consisted of fine gravels and coarse sands becoming finer with depth (increased
silt content), grading to the low permeability silty clay and shell facies of the Lower Loxton Clay and
Shells towards the base. The watertable occurred between 16 and 17.5 m AHD. The saturated thickness
of the Loxton Sands between investigation drillholes LHA125 and LHA76 was 12 m, with the base
occurring between 2 and 8 m AHD. South of LHA76, the saturated thickness was 5 m. Between LHA76
and LHA43, the base of the unit sharply inclined to 13 m AHD, about 3 m above the river pool level.

A shell hash unit about 1 to 2.5 m thick was observed at 6 m AHD between LHA110 and LHAGS5, directly
overlying the Lower Loxton Clay and Shells. The top of the shell hash unit inclined to 12 m AHD between
LHA43 and LHAG5. Clean shell hash was not identified between LHA125 and LHA110, with the material
at the base of the Loxton Sands consisting of silt to poorly sorted sands with minor to moderate shell
fragments. A 2 to 5 m thick consolidated sandstone bed was identified by hard drilling, sandstone plugs
and poor sample returns from LHA123 and LHA116 between 14 and 20 m AHD.

Lower Loxton Clay and Shells

The Lower Loxton Clay and Shells underlies the Loxton Sands and overlies the Bookpurnong Formation.
The unit consisted of low permeability shelly, grey and clayey silt turning to silty clay at the base. The
top of the unit was relatively consistent with the base of the Loxton Sands shell hash unit; however due
to the gradual increase in clay content with depth, the top of the Lower Loxton Clay and Shells was
difficult to define and was open to interpretation. The base of the unit occurred between -5 and -3 m
AHD and was between 10 and 14 m thick.

Bookpurnong Formation

The Bookpurnong Formation underlies the Lower Loxton Clay and Shells and overlies the Pata
Formation. The base of the unit occurred between investigation drillholes LHA125 and LHA76 at
between -7 and -6 m AHD and was 2 to 3 m thick. The lack of deep investigation drillholes targeting the
Pata Formation between LHA43 and LHAGS prevent establishing a base between LHA43 and LHAG5.

Upper Murray Group Pata Formation

The Pata Formation underlies the Bookpurnong Formation. The unit presented as a grey, friable, low
permeability silty fossiliferous limestone. The top of the unit was well defined between investigation
drillholes LHA125 and LHA76 as was intersected by exploration drilling at 100 m spacing. The unit
occurred between -9 and -7 m AHD. The unit was not identified between LHA43 and LHAG65 and its
depth was inferred at -5 m AHD for the purpose of the cross-section. No drillholes fully penetrated the
entire thickness of the unit.
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4.4.2. TRANSECT B - B1

The hydrostratigraphy and elevations of the major hydrogeological units along transect B - B1 are
presented in Fig. 30 and can be summarised as follows (note that river bathymetry is inferred):

Coonambidgal Clay and Monoman Formation

The Coonambidgal Clay overlies the Monoman Formation on the floodplain. The base of the
Coonambidgal Clay was approximately at river pool level and it was 4 m thick. The base of the Monoman
Formation was 4 m AHD and it was 6 m thick. The Monoman Formation was identified in observation
well LHO84P and was considered to be in hydraulic connection with the river.

Woorinen Formation

The ground surface between observation wells LHO83P and LHO75 inclined from 16 m AHD to 32 m AHD
over a horizontal distance of 150 m. The Woorinen Formation was not identified at the highland cliff
edge, but presented as a reworked Loxton Sands between well LHO75 and investigation drillhole LHA62.
The unit was 2 m thick.

Blanchetown Clay

The Blanchetown Clay was observed on the highland between observation well LHO75 and investigation
drillhole LHA62. The base of the unit occurred at 28 m AHD and was 2 m thick.

Loxton Sands

The Loxton Sands was exposed at the highland interface between observation wells LHO82 and LHO75.
The watertable occurred at 12 m AHD at LHO82 (30 m east of the river) and inclined to 16.5 m AHD at
investigation drillhole LHA62. The base of the unit occurred at 4 m AHD.

Lower Loxton Clay and Shells

The base of the Lower Loxton Clays and Shells occurred at -5 m AHD and was between 10 and 18 m
thick.

Bookpurnong Formation
The base of the Bookpurnong Formation occurred between -6 and -7 m AHD.

Upper Murray Group Pata Formation
The Pata Formation occurred at -7 m AHD.

4.4.3.TRANSECT C-C1

The hydrostratigraphy and elevations of the major hydrogeological units along cross-section transect C -
C1 are presented in Fig. 31 and can be summarised as follows:

Woorinen Formation

The elevation of the ground surface between investigation drillholes LHA88 and LHA84 was 32 m AHD.
The Woorinen Formation was identified along the length of the transect. The unit was between 2.5 and
4 m thick.

Blanchetown Clay
The Blanchetown Clay occurred in all investigation drillholes except LHA86. The base of the unit
occurred between 25 and 28 m AHD and it was 2 m thick.

Loxton Sands

The Loxton Sands underlies the Blanchetown Clay and overlies the Lower Loxton Clay and Shells. The
watertable occurred at 15 m AHD. The base of the unit occurred between 6 and 7 m AHD and the
saturated thickness was 8 m. A thin shell hash layer was identified between investigation drillholes
LHA57 and LHA85 at 8 m AHD.

Department for Water | Report 61
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction



SITE-2 INVESTIGATIONS

Lower Loxton Clay and Shells
The base of the Lower Loxton Clays and Shells occurred at -4 m AHD and it was 10 m thick.

Bookpurnong Formation
The base of the Bookpurnong Formation occurred between -8 and -6 m AHD.

Upper Murray Group Pata Formation
The Pata Formation occurred at -6 m AHD.
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4.5. PUMPING TESTS PROGRAM

4.5.1.STEP DRAWDOWN TESTS

DFW Technical Officers conducted step drawdown tests on the Loxton Sands production wells and the
Pata Formation production wells completed in the well drilling program in June 2008. Test details and
results are given in Appendix D. Data was analysed using the Hazel Method.

The objective of step drawdown testing was to determine the well equation which relates drawdown,
pumping rate and time. This equation allows prediction of the hydraulic performance of production
wells for a design-pumping rate and generation of yield-drawdown curves for any given time. The
components of this equation were discussed earlier in this report.

451.1. Loxton Sands trial wellfield production wells - general hydraulic behaviour

Step drawdown tests were conducted on five Loxton Sands trial wellfield production wells completed
with wirewound screens (LHP51, LHP53, LHP55, LHP57 and LHP59, Figs. 32 to 36 respectively), at
pumping rates ranging between 0.3 and 1.5 L/s. The analysis of the step drawdown tests resulted in well
equation constants with the range:

‘a’ 17-39 average 27
‘b’ 3-14 average 7
‘c 13-36 average 24

Based on the average values, the predicted well efficiency and specific capacity at an average pumping
rate of 1.0 L/s and a pumping duration of 1,000,000 minutes were 58% and 0.25 (L/s)/m respectively.
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LOKTON. FEIVER MURBLAY, STUTH AUSTRALIA
LHP51 Stop Discharge Test, 20080621, Step Test Analysis
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Figure 32.  LHP51 Step discharge test analysis

LOATEH. RIVER MURRAY, SOUTH AUSTIRALLA
LHP53 Step Discharge Test, 20080620, Step Test Analysis
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Figure 33.  LHP53 Step discharge test analysis
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CATON. RIVER LLIRRAY, BOUTH ALSTRALLA
LHPS5 Step Discharge Test, 20080617, Step Test Analysls
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Figure 34.  LHP55 Step discharge test analysis
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LHPST Step I'-'-E!l:hurm Test, 20080625, Step Test Analysis
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Figure 35.  LHP57 Step discharge test analysis

Department for Water | Report
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction

68



SITE-2 INVESTIGATIONS

LOXTON. RAVER MURRAT. SOUTH ALIGTRALLA
LHP59 Step Discharge Test, 20080616, Step Teat Analysis
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Figure 36.  LHP59 Step discharge test analysis
45.1.2. Loxton Sands regional production wells - general hydraulic behaviour

Step drawdown tests were conducted on two Loxton Sands regional production wells (LHP61 and
LHP62, Figs. 37 and 38 respectively), completed with slotted casing screens, at pumping rates ranging
between 1 and 3.9 L/s. The analysis of the two step drawdown tests resulted in well equation constants
with the range:

‘@ 3-15
‘b’ 1-2
‘c’ 8-32

Based on the average values, the predicted well efficiency and specific capacity at an average pumping
rate of 1 L/s and a pumping duration of 1,000,000 minutes were 41% and 1.0 (L/s)/m respectively. The
reduction in well efficiency was consistent with the use of slotted casing screens with an open area of
5% in comparison to the wirewound screens which have an open area of 30%.
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Figure 37.

LHP61 Step discharge test analysis
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Figure 38.
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4.5.1.3. Pata Formation trial wellfield production wells - general hydraulic behaviour

Step drawdown tests were conducted on five Pata Formation wellfield production wells with open hole
completion (LHP50P, LHP52P, LHP54P, LHP56P, LHP58P and LHP60P) and one completed with a slotted
casing screen (LHP56P), at pumping rates ranging between 0.2 and 0.9 L/s (Figs. 39 to 44 respectively).
The analysis of the step drawdown tests for the wells completed open hole resulted in well equation
constants with the range:

‘a’ 61-107 average 99
‘b’ 113-232 average 170
‘c 59-1,039 average 365

The extremely low permeability of the aquifer resulted in high values for the well equation constants,
especially the value of ‘c’. These results were similar to those obtained from step drawdown tests
previously conducted on Pata Formation production wells.

Based on the average values, the predicted well efficiency and specific capacity at an average pumping
rate of 0.5 L/s and a pumping duration of 1,000,000 minutes were 90% and 0.02 (L/s)/m respectively. It
is interesting to note that the well efficiency was greater than for wells completed in the Loxton Sands.
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Figure 39. LHP50P Step discharge test analysis
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LOXTOM, FVER BMURRAY, BOUTH ALIETRALLL

Loxton SIS - LHP52P Step Discharge Test, 20080626, Step Test Analysis
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Figure 40.  LHP52P Step discharge test analysis

LT, IIVER KURMAY, SOUTH ALISTRALLA
LHFE4F Siep Discharge Test, 20080618, Step Test Analysis
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Figure 41.  LHP54P Step discharge test analysis
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Figure 42. LHP56P Step discharge test analysis
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Figure 43.  LHP58P Step discharge test analysis
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Figure 44.  LHP60P Step discharge test analysis

4.5.2.LOXTON SANDS CONSTANT RATE DISCHARGE TESTS

DFW Groundwater Technical Services conducted constant rate discharge tests on Loxton Sands
production wells completed in the well drilling program between June and September 2008. Test details
and results are given in Appendix D. Data was analysed using the Schlumberger Water Services software
package AquiferTestProV4.2.

The objective of the constant rate discharge tests was to determine the aquifer (Loxton Sands) hydraulic
parameters, hydraulic boundaries and extent of pumping influence in the production aquifer.

Constant rate discharge tests were conducted on three Loxton Sands trial wellfield production wells
completed with wirewound screens (LHP51, LHP55 and LHP59).

Production well LHP51

The constant rate discharge test conducted on production well LHP51 was at a pumping rate of 0.9 L/s
for a duration of 1,440 minutes. The data from the key observation well, LHO70 at r = 15.0 m, was
analysed using the Cooper-Jacob method (Fig. 45), the Neuman method (Fig. 46) and the early time data
using the Theis method (Fig. 47).

The following general comments can be made:

1. The Loxton Sands exhibited drawdown signatures at the observation well consistent with an
unconfined aquifer.

2. Adrawdown of 0.15 m developed in observation well LHO70.
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3. The Loxton Sands indicated a transmissivity range between 230 and 255 m?/d and hydraulic

conductivity of 22 m/d. The specific yield of 0.008 was considered too low which indicated that the
data may not have been amenable to the analysis method.

4. Reduced groundwater levels recorded during the test are given in Fig. 48 which indicate:
a. Agroundwater level elevation of 12.4 m AHD developed in production well LHP51.

b. A groundwater level elevation of 14.74 m AHD developed at observation well LHO70.

c. The potentiometric surface could not be readily drawn down to the river pool level in
observation wells close to the production well.

5. Groundwater salinity was 10,200 mg/L.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
LHP51 CR Discharge Test, 20080623, Reduced Groundwater Levels

s
= -

. | 1 : T '
| . :- |
i 1] i. Tttt t——
1 1 — L L | U [ |
1 i |
| | 1
000 : — 2% —
; T ] 1
— .I. _]_,I.j. ] _.;[.., | I b
i M ~von
i | 1 i |
i

Est S S
!I il _1:_ ; 1 1 =
| ; | i i i i
i ' | | I I '
_'____T'_ H S Y O 1T |
'I | | |

i | e m . e

— n

e

e v o

et 18 8 R g TR iy e pa i e ek 2y

1 B e e S e e B e e e
v St e v

e =

g et (il A Man sla
Crmprmrens o e

©)

Figure 48.

Department for Water | Report

Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction

LHP51 Constant rate discharge test groundwater level elevations

77



SITE-2 INVESTIGATIONS

Production well LHP55

The constant rate discharge test conducted on production well LHP55 was at a pumping rate of 0.85 L/s
for a duration of 10,000 minutes (but only the initial 1,500 minutes of manual data is available). The
logger data (to 8,668 minutes) from the key observation well, LHO74 at r = 21.65 m, was analysed using
the Cooper-Jacob method (Fig. 49) and the early time data using the Theis method (Fig. 50). The data
was not amenable to Neuman analysis.

The following general comments can be made:

1. The Loxton Sands exhibited drawdown signatures at the observation well consistent with an
unconfined aquifer. There was evidence of low permeability material at distance from production
well.

2. Adrawdown of 0.095 m developed in observation well LHO74.

3. The Loxton Sands had a transmissivity range between 340 and 370 mz/d and hydraulic conductivity
of 30 m/d. The specific yield could not be adequately determined from the test.

4. Groundwater level elevations recorded during the first 1,500 minutes of the test are given in Fig. 51
which indicate:

a. Agroundwater level elevation of 13.5 m AHD developed in production well LHP55.

b. A groundwater level elevation of 15.7 m AHD developed at observation well LHO74.

c. The watertable could not be readily drawn down to river pool level in observation wells
close to the production well.

5. Groundwater salinity was 11,100 mg/L.
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Figure 49.  LHP55 Constant rate discharge test analysis (Cooper Jacob LHO74)
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
LHP55 CR Discharge Test, 20080909, Reduced Groundwater Levels
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Figure 51. LHP55 Constant rate discharge test groundwater level elevations
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Production well LHP59

The constant rate discharge test conducted on production well LHP59 was at a pumping rate of 1.3 L/s
for a duration of 1,440 minutes. The data from the key observation well, LHO78 at r = 14.9 m, was
analysed using the Cooper-Jacob method (Fig. 52) and the Neuman method (Fig. 53) and the early time
data using the Theis method (Fig. 54).

The following general comments can be made:

1. The Loxton Sands exhibited drawdown signatures at the observation well consistent with an
unconfined aquifer.

2. Adrawdown of 0.1 m developed in observation well LHO78.

3. The Loxton Sands had a transmissivity range between 310 and 680 m?/d and hydraulic conductivity
range of 30 to 65 m/d. The calculated specific yield of 0.008 was considered too low which indicated
that the data may not have been amenable to the analysis method.

4. Groundwater level elevations recorded during the test are given in Fig. 55 which indicate:
a. Agroundwater level elevation of 13.67 m AHD developed in production well LHP59.
b. A groundwater level elevation of 16.48 m AHD developed in observation well LHO78.

c. The watertable could not be readily drawn down to the river pool level in observation wells
close to the production well.

5. Groundwater salinity was 11,000 mg/L.

In conclusion, the constant rate discharge tests conducted on Loxton Sands trial wellfield production
wells (LHP51, LHP55 and LHP59) indicate transmissivity values increasing from 250 m?/d at the southern
end (at LHP51), to between 300 and 700 m?/d at the northern end (at LHP59).
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Figure 52.  LHP59 Constant rate discharge test analysis (Cooper Jacob LHO78)
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LOXTON, RIVER MURRAY, SOUTH AUSTRALLA
LHP59 CR Discharge Test, 20080622, Reduced Groundwater Levels
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Constant rate discharge tests were conducted on two Loxton Sands regional production wells completed
with wirewound screens (LHP61 and LHP62).

Production well LHP61

The constant rate discharge test conducted on production well LHP61 was a pumping rate of 3.2 for a
duration of 1,440 minutes. The data from the key observation well, LHO80 at r = 15.5 m, was analysed
using the Cooper-Jacob method (Fig. 56) and the early time data using the Theis method (Fig. 57). The
data was not amenable to Neuman analysis.

The following general comments can be made:

1. The Loxton Sands exhibited drawdown signatures at the observation well consistent with an
unconfined aquifer. There was evidence of low permeability material at distance from production
well.

2. Adrawdown of 0.265 m developed in observation well LHO80.

3. The Loxton Sands had a transmissivity range between 650 and 700 m?/d and hydraulic conductivity
range of 80 to 90 m/d. The specific yield could not be adequately determined from the test.

4. Groundwater salinity was 6,400 mg/L.
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Figure 56.  LHP61 Constant rate discharge test analysis (Cooper Jacob LHO80)
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Production well LHP62

The constant rate discharge test conducted on production well LHP62 was at a pumping rate of 3.5 L/s
for a duration of 2,880 minutes. The data from the key observation well, LHO79 at r = 27.35 m, was
analysed using the Cooper-Jacob method (Fig. 58) and the early time data using the Theis method (Fig.
59). The data was not amenable to Neuman analysis.

The following general comments can be made:

1.

The Loxton Sands exhibited drawdown signatures at the observation well consistent with an
unconfined aquifer. There was evidence of low permeability material at some distance from
production well.

A drawdown of 0.19 m developed in observation well LHO79.

The Loxton Sands had a transmissivity range between 810 and 1,100 m?/d and hydraulic
conductivity range of 70 to 100 m/d. The specific yield could not be adequately determined from

the test.

Groundwater salinity was 4,100 mg/L.
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Figure 59.  LHP62 Constant rate discharge test analysis (Theis LHO79)
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4.6. PATAFORMATION CONSTANT RATE DISCHARGE TEST

DFW Groundwater Technical Services conducted a single constant rate discharge test on a Pata
Formation production well completed in the well drilling program in June 2008. Test details and results
are given in Appendix D. Data was analysed using the Schlumberger Water Services software package
AquiferTestProVv4.2.

The objective of the constant rate discharge test was to determine the aquifer (Pata Formation) and
aquitard (Lower Loxton Clay and Shells and Bookpurnong Formation) hydraulic parameters, the
potential for leakage, hydraulic boundaries and the hydraulic relationship between the aquifers.

Production well LHP56P

The constant rate discharge test conducted on the production well LHP56P (at the centre of the trial
wellfield) was at a pumping rate of 0.5 L/s for a duration of 10,000 minutes. The data from two key
observation wells, LHO73P at r = 31.54 m and LHO77P at r = 76.99 m, was analysed using the Cooper-
Jacob method (Fig. 60) and Hantush method (Fig. 61 and Fig. 62).

The following general comments can be made:

1. The Pata Formation exhibited drawdown signatures at the observation consistent with a confined
aquifer however there was evidence of slight inter-aquifer leakage.

2. The Pata Formation had a transmissivity range between 2 and 5 m?/d and storage coefficient range
of 8.11E-5to 1.12E-4.

3. The aquitard (Lower Loxton Clay and Shells and Bookpurnong Formation) had a hydraulic resistance
range of 13,403 to 42,153 days. This test was the longest test conducted on the Pata Formation in
the Loxton region. The hydraulic resistance values derived from the test were considerably higher
than those obtained previously and indicated the Pata Formation had a greater degree of
confinement at the test site when compared to sites previously tested (Howles and Smith, 2005)
when values between 826 and 3,708 days were obtained.

4. It was assumed that all leakage occurred through the overlying Lower Loxton Clay and Shells and
Bookpurnong Formation. Assuming (a thickness of 8.5 m), a working range for the vertical hydraulic
conductivity of between 2E-4 and 6E-4 m/d was calculated.

5. The absence of an observation well completed in the underlying Glenforslan Formation precluded
any comment regarding possibly leakage through the underlying aquitard (the Winnambool
Formation).

6. No drawdown developed in the Loxton Sands observation well LHO74 at a radial distance of 30.46 m
from the production well (Fig. 63).

7. Groundwater level elevations recorded during the test are given in Fig. 64 which indicate that at the
end of the test:

a. A groundwater level elevation of 2 m AHD developed in production well LHP56P.

b. A groundwater level elevation of 9.4 m AHD developed at observation well LHO73P at a
radial distance of 31.54 m from the production well.

c. A groundwater level elevation of 12 m AHD developed at observation well LH77P at a radial
distance of 76.99 m from the production well.

d. The potentiometric surface could be readily drawn down to river pool level of 9.8 m AHD in
observation wells at some distance from the production well.
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8. No hydraulic boundaries (except for inter-aquifer leakage) were evident during the test.
9. Production well LHP56P was nearly fully penetrating and completed open hole.

10. Groundwater salinity was 29,000 mg/L.
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Figure 60.  LHP56P Constant rate discharge test analysis (Cooper Jacob LHO73P, LHO77P)
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LOXTON, RIVER MURRAY, SOUTH ALSTRALLA
LHPS56P CR Discharge Test, 20080923, Reduced Groundwater Levels
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Figure 64.  LHP56P Constant rate discharge test groundwater level elevations
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4.7. IN-RIVER INVESTIGATIONS

During February 2008 cross-sectional salinity and velocity surveys were undertaken in the Loxton reach
between river kms 492 and 495. The objective of the surveys was to use the data to quantify salt loads
entering the river. Data was collected at various depths to ensure adequate representation of the
variation in river salinity and velocity. While there was confirmation of salt tonnages indicated by the
regional groundwater model for the reach between river kms 492 and 493.6 of 13 t/d, it was clear that
the technique required refinement and additional runs would be required to assess the impact of the
Loxton Pumping Station before accurate calculations could be attempted for the reach between river
kms 494 and 495. This work was not progressed here or in the other areas of interest.
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5. SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

5.1. PATAFORMATION TRIAL WELLFIELD PUMPING TEST

In order to investigate the ability of the Site-2 Pata Formation trial wellfield (production wells LHP50P,
LHP52P, LHP54P, LHP56P, LHP58P and LHP60P) to lower groundwater levels and intercept the
groundwater flux and salt load discharging to the river from the overlying Loxton Sands aquifer, a long-
term pumping test was conducted.

The objectives of the long-term pumping test conducted on the Pata Formation trial wellfield were:

1. Determine the hydraulic behaviour of the aquifer system to pumping from the wellfield and the
effectiveness of the wellfield at intercepting the groundwater flux discharging to the river from the
Loxton Sands by testing:

a. The capacity of the wellfield to reduce the potentiometric head of the Pata Formation to
river pool level of 9.8 m AHD at the mid-point observation wells.

b. The capacity of the wellfield to reduce the watertable (by inducing vertical leakage) in the
Loxton Sands to river pool level at the mid-point observation wells.

2. Determine the hydraulic connectivity of the Pata Formation and Loxton Sands through the response
of the aquifer system (including extent of pumping influence) to pumping from the wellfield.

3. Determine the long-term pumping rate of the wellfield.
4. Determine possible mechanical / bio-geochemical clogging of the production wells.
5. Determine the optimum production well spacing for a more extensive wellfield.

The test commenced on 23 September 2008 and continued for a period of 194,585 minutes (135 days).
The test commenced at 0.5 L/s per production well, with a total wellfield extraction of 3 L/s. The
configuration of the wellfield is given in Fig. 23, with a cross-section presented in Fig. 65. The results
obtained from the testing were used to determine the Pata Formation trial wellfield interception
efficiency by site-specific groundwater modelling.

5.1.1. GROUNDWATER LEVEL MONITORING

Groundwater levels were monitored both manually and by pressure transducer during the long-term
pumping test in seven Pata Formation observation wells (LHO71P, LHO72P, LHO73P, LHO76P, LHO77P,
LHO83P and LHO84P) and in eight Loxton Sands observation wells (LHP51, LHP53, LHP55, LHP57, LHP59,
LHO74, LHO75 and LHO82). Well locations are given in Fig. 66.

DFW installed an automated groundwater level logging system to monitor the bulk of the Pata
Formation and Loxton Sands observation wells. These observation wells were fitted with Greenspan
PS700, 0 to 20 m pressure transducers wired to a common data-logging unit programmed to record 1
minute readings for the first 6 hours, 10 minute readings for a further 6 hours and 30 minute readings
thereafter. The remaining outlying observation wells (LHO82, LHO83P and LHO84P) were fitted with
independent pressure transducers. Manual observations of groundwater levels were made to verify the
accuracy of the pressure transducer data and to backup to the automated system.
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

5.1.2.PUMPS, METERS AND DISPOSAL

SA Water installed downhole submersible pumps in the six Pata Formation production wells within the
production zone. The pump installation included variable speed drives to assist in flow control as well as
magnetic Flow (Magflow) meters to measure individual production well pumping rates. The pumping
rates were monitored and adjusted manually. Sampling taps were installed on the surface pipe-work to
allow collection of groundwater samples. Groundwater pumped during the test was directed into the
Central Irrigation Trust pipeline with discharge to the Katarapko Island Disposal Basin.

5.1.3.CONDUCT OF TEST

The following points are important in regard to the conduct of the long-term pumping test:

1. All pumps were set at an initial pumping rate of 0.50 L/s resulting in total wellfield extraction of 3 L/s
and adjusted manually as necessary during the test. The pumping rates for production wells LHP54P
and LHP56P were subsequently reduced to between 0.35 and 0.4 L/s

2. Pumping rates were adjusted to maintain groundwater levels within the production well casing
providing a maximum drawdown of 25 m. The data indicates there were periods where the
groundwater level was drawn into the production zone.

3. Several pump stoppages occurred as a result of power failures which can be seen as recovery events
in groundwater level data recorded in Pata Formation observation wells. These stoppages went
unnoticed as there was no pump failure alarm system and because weekly site visits occurred. The
pre-existing drawdown regime was quickly re-established upon re-commencement of pumping.

Logger failure occurred between 74,000 and 83,400 minutes.
The pump in production well LHP54P failed after 73,000 minutes and was not replaced.

The pump in production well LHP58P failed after 132,000 minutes and was not replaced.

N oo vk

The pressure transducer data for observation well LHO75 was rejected as it did not match manual
observations.

8. Following a review of the results, a decision was made to terminate the test as drawdown was not
developing at a sufficient rate in the Loxton Sands.

5.1.4.HYDRAULIC RESPONSE TO PUMPING STRESS

The long-term pumping test conducted on the Pata Formation trial wellfield indicated the hydraulic
behaviour of the wellfield and hydraulic response of the aquifer system to pumping stress. The pressure
transducer drawdown recorded during the long-term pumping test is presented in Fig. 67 and the
groundwater level elevations are presented in Fig. 68.
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS
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Figure 67.  Site-2 Pata Formation trial wellfield pumping test drawdown levels

LOXTON, ANVER LAIRIAY, SOUTH AUSTHRALIA
Site-2, Pata Formation Trial Wellfield Pumping Test Reduced Waterlevels
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Figure 68.  Site-2 Pata Formation trial wellfield pumping test groundwater level elevations
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

The following general comments can be made regarding the test results at 194,585 minutes (135 days):

1. Drawdown of up to 19.5 m rapidly developed in the Pata Formation mid-point observation wells
along the entire wellfield by 30,000 minutes.

2. Along-term drawdown of 7.5 m developed at observation well LHO83P at a distance of 200 m from
the wellfield transect.

3. A long-term drawdown of 2.5 m developed in observation well LHO84P positioned at a distance of
450 m from the wellfield transect.

4. Along-term drawdown of 0.14 m developed in the Loxton Sands mid-point observation wells.

5.1.5.CONCLUSIONS

The following general comments can be made regarding the test results:

1. Drawdown of up to 19.5 m rapidly developed in the Pata Formation mid-point observation wells
along the entire wellfield corresponding to a groundwater level elevation of 4 m AHD, well below
the river pool level of 9.8 m AHD. However, this drawdown was not translated into the Loxton
Sands.

2. The 50 m spacing for the Pata Formation production wells was highly conservative. The three wells
LHP50P, LHP56P and LHP60P, spaced at 100 m, exerted sufficient control to develop mid-point
drawdown to river pool level.

3. Long-term production well pumping rates (>50,000 minutes) ranged between 0.3 and 0.5 L/s.
4. No mechanical / bio-geochemical clogging problems presented in production wells during the test.

5. Along-term drawdown of only 0.14 m (140 mm) developed in the overlying Loxton Sands mid-point
observation wells separated from the production aquifer by 5 m of low permeability silts and clay.
Up to 20 mm of this was attributed to the regional decline in groundwater levels observed prior to
the commencement of the test which was believed to be due to the on-going drought and reduced
irrigation.

6. In order for the wellfield to effectively intercept the groundwater flux discharging to the river from
the Loxton Sands, a drawdown of 6 m was required to develop at the mid-point Loxton Sands
observation wells. The test results indicated that there was minimal leakage through the aquitard in
response to pumping from the Pata Formation.

7. It was evident that pumping from the Pata Formation was not a valid method for dewatering the
overlying Loxton Sands. This was confirmed by the site-specific groundwater modelling.

5.2. LOXTON SANDS TRIAL WELLFIELD PUMPING TEST

In order to investigate the ability of the Site-2 Loxton Sands trial wellfield (production wells LHP51,
LHP53, LHP55, LHP57 and LHP59) to lower groundwater levels and intercept the groundwater flux and
salt load discharging to the river from the Loxton Sands aquifer, a long-term pumping test was
conducted.

The objectives of the long-term pumping test conducted on the Loxton Sands trial wellfield were to:

1. Determine the hydraulic behaviour of the aquifer system to pumping from the wellfield and the
effectiveness of the wellfield at intercepting the groundwater flux discharging to the river from the
Loxton Sands by testing the capacity of the wellfield to reduce the watertable in the Loxton Sands to
the river pool level of 9.8 m AHD at the mid-point observation wells.
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

2. Determine the long-term pumping rate of the wellfield.
3. Determine the optimum production well spacing for a more extensive wellfield.

The test commenced on 25 February 2009 and continued for a period of 580,000 minutes (403 days).
The test commenced at 1 L/s per production well with a total wellfield extraction of 5.0 L/s. The
configuration of the wellfield is given in Fig. 24, with a cross-section presented in Fig. 69 which includes
the hydrostratigraphy and elevations of the major hydrogeological units along cross-section transect A-
A5. The results obtained from the testing were used to determine the Loxton Sands trial wellfield
interception efficiency by site-specific groundwater modelling.

5.2.1. GROUNDWATER LEVEL MONITORING

Groundwater levels were monitored both manually and by pressure transducer during the long-term
pumping test in seven Loxton Sands observation wells (LHO70, LHO74, LHO75, LHO78, LHO82, LHO85
and LHO86), locations given in Fig. 24 (drawdown was also monitored in production wells LHP53 and
LHP55). All observation wells were fitted with downhole pressure transducers as for the Pata Formation
trial wellfield. Manual observations of groundwater levels were made to verify the accuracy of the
pressure transducer data and to backup the automated system.
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

5.2.2.PUMPS, METERS AND DISPOSAL

SA Water installed downhole submersible pumps in the five Loxton Sands production wells within the
production zone. The pump installation included variable speed drives to assist in flow control as well as
magnetic flow meters to measure individual production well pumping rates. The pumping rates were
monitored and adjusted manually. Sampling taps were installed on the surface pipe-work to allow
collection of groundwater samples. Groundwater pumped during the test was directed into the Central
Irrigation Trust main with discharge to the Katarapko Island Disposal Basin.

5.2.3.CONDUCT OF TEST

The following points are important in regard to the conduct of the long-term pumping test:

1. All pumps were set at an initial pumping rate of 1.0 L/s resulting in a total wellfield extraction of 5
L/s.

2. Pumping rates were adjusted to obtain the maximum drawdown. At 43,000 minutes, several pumps
were replaced with higher capacity units. Production well LHP53 was pumped at up to 2.1 L/s and
LHP57 was pumped at up to 2.3 L/s.

3. Several pump stoppages occurred as a result of power failures which can be seen as recovery events
in the groundwater level data recorded in production wells LHP53 and LHP55. These stoppages went
unnoticed as there was no pump failure alarm system and because weekly site visits occurred. Upon
re-commencement of pumping, the pre-existing drawdown regime was quickly re-established.

4. The test was terminated earlier than expected due to electrical failure caused by peripheral
infrastructure.

5.2.4.HYDRAULIC RESPONSE TO PUMPING STRESS

The long-term pumping test conducted on the Loxton Sands trial wellfield indicated the hydraulic
behaviour of the wellfield and hydraulic response of the aquifer system to pumping stress. The pressure
transducer drawdown recorded during the long-term pumping test is presented in Fig. 70 and the
groundwater level elevations are presented in Fig. 71.

The following general comments can be made regarding the test results at 580,000 minutes (403 days):

1. Drawdown developed very slowly in the Loxton Sands mid-point observation wells with only 0.5 m
recorded at the key mid-wellfield observation well LHOS85 after 10,000 minutes.

a. Between 10,000 and 100,000 minutes, drawdown continued to develop, with 2.2 m
recorded after 260,000 minutes.

b. A drawdown of 3.05 m developed after 580,000 minutes.

2. A long-term drawdown of 1.8 m developed at observation well LHO78 at the northern end of the
wellfield and a long-term drawdown of 2.2 m developed at LHO70 at the southern end of the
wellfield.

3. A long-term drawdown of 2.2 m developed at observation well LHO75 at a distance of 75 m from
the wellfield, on the observation well transect towards the river.

4. A long-term drawdown of 0.55 m developed in observation well LHO82 positioned at a distance of
200 m from the wellfield, on the observation well transect towards the river and 30 m from the
river.
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

5.

6.

The watertable in Loxton Sands production wells LHP53 and LHP55 was drawn down to an elevation
of 8.5 and 8.0 m AHD respectively (i.e. below river pool level of 9.8 m AHD).

Drawdown may have developed further if pump stoppages had not occurred.

5.2.5.CONCLUSIONS

The following general comments can be made regarding the tests results:

1.

Drawdown of up to 3 m slowly developed in the Loxton Sands mid-point observation wells along the
wellfield (elevation of 12 m AHD) after 580,000 minutes, still 2.4 m above river pool level of 9.8 m
AHD.

The 50 m spacing for the Loxton Sands production wells would result in a significant period of time
before drawdown at the mid-point observation wells would reach the river pool level.

Long-term (>50,000 minutes) production well pumping rates ranged between 1 and 3 L/s.
No mechanical / bio-geochemical clogging problems occurred in production wells during the test.

Site-specific groundwater modelling of the test indicated that a wellfield with production wells at 50
m spacing was capable of an interception efficiency of up to 65%. A Loxton Sands wellfield was
considered to be a realistic option for the partial interception of the groundwater flux discharging to
the river from the Loxton Sands. Closing up the well spacing in the model to 35 m resulted in a 5%
increase in interception efficiency.

Despite the hydrogeological difficulties associated with the site, the response of the aquifer system to
the long-term pumping test was considered satisfactory and the trial wellfield was incorporated into the
operational highland wellfield.

LEETON, RIVIER MIRRAY. SOUTH AUSTRALIA

Site-2, Loxton Sands Trial Wellfield Pumping Test Drawdown
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Figure 70.  Site-2 Loxton Sands trial wellfield pumping test drawdown levels
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SITE-2 - TRIAL WELLFIELDS PUMPING TESTS

LOXTON. ANVER LEIRRAY, SOUTH AUSTERALIA
Site-2, Loxton Sands Trial Wellfield Pumping Test Reduced Water Levels
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Figure 71. Site-2 Loxton Sands trial wellfield pumping test groundwater level elevations
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6. SITE-2 TRIAL WELLFIELD INTERCEPTION
EFFICIENCY MODELLING

Numerical groundwater flow models enable complex three-dimensional simulations of an aquifer
system and its response to imposed stresses. Groundwater modelling was considered an appropriate
method to determine the interception efficiency, of both the Pata Formation trial wellfield and the
Loxton Sands trial wellfield in the Site-2 investigation area, in relation to the groundwater flux
discharging to the river from the Loxton Sands aquifer. The development of the site-specific
groundwater model was undertaken by Lisdon Associates (Armstrong 2009) in the first half of 2009.
Subsequently, the Loxton-Bookpurnong regional groundwater model 2005 was used to determine salt
load benefits of the SIS infrastructure. The following sections summarise the results of the modelling
work. The reader is referred to Armstrong 2009 for more detail.

The following points should be noted in relation to this modelling exercise:
1. The MODFLOW model utilised groundwater zone budgets to determine groundwater fluxes.

2. Groundwater modelling at a simplified local scale had limited value in providing accurate steady
state or transient estimates of groundwater flux discharging to the river.

3. Wellfield interception efficiency was expressed as percentage interception, rather than a volume of
groundwater or tonnage of salt.

The objectives of the modelling included:

1. Develop a simple site specific groundwater model taking into consideration the aquifer geometry
obtained from the drilling program and aquifer parameters obtained from pumping tests conducted
on the Pata Formation trial wellfield and Loxton Sands trial wellfield.

2. Calibrate the model to:
a. The observed hydraulic gradients and flow direction.
b. The Pata Formation wellfield long-term pumping test.
c. The Loxton Sands wellfield long-term pumping test.
3. Predict the performance of the Pata Formation trial wellfield, including:
a. The long-term drawdown in the Pata Formation and Loxton Sands.

b. The capacity for the wellfield to reduce groundwater levels in the Loxton Sands to river pool
level of 9.8 m AHD.

c. Wellfield interception efficiency in relation to the groundwater flux discharging to the river
from the Loxton Sands.

4. Predict the performance of the Loxton Sands trial wellfield, including:
a. Thelong-term drawdown in the Loxton Sands.

b. The capacity for the wellfield to reduce groundwater levels in the Loxton Sands to river pool
level of 9.8 m AHD.

c. Wellfield interception efficiency in relation to the groundwater flux discharging to the river
from the Loxton Sands.
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SITE-2 TRIAL WELLFIELD INTERCEPTION EFFICIENCY MODELLING

6.1. MODEL CONSTRUCTION

The geological section (Fig. 30) indicates the relative position of the target aquifers.

The model was constructed incorporating:

1. East-west extent 5,578 m and north-south extent 4,590 m (Fig. 72).

2. Grid 467 rows x 496 columns.

3. Cell size ranging from 5 x5 m to 10 x 100 m (east end) with the majority of cells 10 x 10 m.
4

Four layers for the Loxton Sands, Loxton Shells and Clay, Bookpurnong Formation and Pata
Formation.

5. Recharge onirrigation areas set at 100 mm/y.
6. Initial model potentiometric heads given in Fig. 72 applied to all layers are.

The hydraulic parameters applied in the model are given in Table 2. The hydraulic conductivity of the
Loxton Sands are within the range obtained from the pumping tests of between 22 and 100 m/d.

Table 2. Model Hydraulic Parameters

Layer No Hydrogeological Unit Kh (m/d) Kv (m/d) Sy / Ss

1 Loxton Sands 6 - 35 (6 near river) 2.7 0.125 (generally)
2 Loxton Shells and Clay 0.001 0.0001 0.1/0.00001

3 Bookpurnong Formation 0.00001 0.0001 0.1/0.00001

4 Pata Formation 0.25 0.001 0.15/0.000008

6.2. PATAFORMATION TRIAL WELLFIELD SIMULATION

The site-specific groundwater model was run to determine the aquifer hydraulic response to pumping
from the confined Pata Formation trial wellfield (production wells LHP50P, LHP52P, LHP54P, LHP56P,
LHP58P and LHP60P) to compare the results with those obtained from the long-term pumping test.
Individual well pumping rates were set at 0.5 L/s.

The modelled drawdown in the Loxton Sands observation wells (LHP51, LHP53, LHP55, LHP57 and
LHP59) after four months of pumping was less that 0.1 m. This result implied that there would be
negligible interception of the groundwater flux discharging to the river from the Loxton Sands.

6.3. PATAFORMATION TRIAL WELLFIELD FORWARD PREDICTION

The Pata Formation trial wellfield was simulated with all production wells pumping at 0.5 L/s and both
100 mm/y recharge and zero recharge until a quasi steady state was achieved.

With 100 mm/y recharge (equivalent to ‘normal’ irrigation), the modelled drawdown in the Loxton
Sands observation wells stabilised after one year at 0.0225 m (22.5 mm) (Fig. 73). When zero recharge
was applied, modelled drawdown in the Loxton Sands observation wells increased to 0.6 m, stabilising
after four years (Fig. 74).
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LGINTOMN, AVER MUARAY. SO0UTH ALETRALIA

Model Extent and Initial Model Heads (all layers)
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Figure 72.  Model extent and initial model heads

The following general comments summarise the model results:

1. The drawdown developed in the Loxton Sands in response to pumping from the Pata Formation trial
wellfield was very small (even with the inclusion of the regional declining trend in Loxton Sands
groundwater levels).

2. Model predictions for the zero recharge case produced a quasi steady state drawdown of 0.6 m in
the Loxton Sands. This was considered insignificant in comparison to the five or more metres
required to reduce groundwater levels to river pool level and effectively intercept the majority of
groundwater flux discharging to the river.
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LONTON. RIVER MURRAY, SOUTH AUSTRALA
Lexton Sands Drawdown Prediction - Pumping from Pata Formation, Recharge = 100mmiyr, Discharge = 0.5L/s
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Figure 73.  Modelled Loxton Sand drawdown with irrigation recharge

LENTON, RIVER MURRAY, SOUTH ALUSTRALLA
Loxton Sands Drawdown Prediction - Pumping from Pata Formation, Recharge = Ommiyr, Discharge = 0.5L/s
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Figure 74.  Modelled Loxton Sand drawdown with no recharge
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6.4. LOXTON SANDS TRIAL WELLFIELD SIMULATION

The site-specific groundwater model was run to determine the aquifer hydraulic response to pumping
from the unconfined Loxton Sands trial wellfield (production wells utilised were LHP51, LHP53, LHP55,
LHP57 and LHP509) to compare the results with those obtained from the long-term pumping test.
Individual well pumping rates varied between 1 and 2.5 L/s.

Calibration against the drawdown recorded during the long-term pumping test required considerable
trial and error adjustment of aquifer parameters in the Loxton Sands. Model runs were made with
recharge values ranging from zero to 100 mm/y, but the results reported are for 50 mm/y. This value
was selected because it was believed to be more representative of future conditions in which irrigation
may be limited by water availability. The resulting calibration was excellent, as indicated by the close
agreement between modelled and recorded drawdown in the Loxton Sands observation wells (e.g.
observation well LHO85 given in Fig. 75). The scatter diagram given in Fig. 76 indicates a very high
degree of correlation between modelled and recorded drawdown. The line sloping at 45 degrees
represents a perfect fit and the variance of 2.969E-3 m is considered to be highly satisfactory.

6.5. LOXTON SANDS TRIAL WELLFIELD FORWARD PREDICTION

The Loxton Sands trial wellfield was simulated for a 10 years of wellfield operation with a total wellfield
extraction of 10.12 L/s (874.4 m?/d) and recharge set at 50 mm/y. The individual pumping rates were
slightly higher than those reported, but were necessary to obtain the drawdown recorded in the Loxton
Sands observation wells. The modelled drawdown distribution in the Loxton Sands after 10 years of
pumping is given in Fig. 77. The predicted drawdown at observation well LHOS85 is given in Fig. 78. The
drawdown stabilised at 3.9 m after four years pumping due to the quasi steady state supported by the
50 mm/y recharge.
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LOXTOM, ANVER MURRAY, LOUTH ALISTRALIA
Loxton Sands Observation Wall LHOBS Calibration, Recharge = S0mmlyr
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Figure 75.  Modelled and recorded in the Loxton Sands observation well LHO85

LONTON, AIVER MUBRRAY, 2OFTH ALHFTRALLAL
Loxton Sands Drawdown Calibration Scatter Diagram, Recharge = 50 mmiyr
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Figure 76.  Correlation between modelled and recorded drawdown
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LOXTOM. RIVER MURRAY, SOUTH &
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Loxton Sands Reglonal Drawdown Prediction, Duration = 10 yrs, Discharge = 374 4 m3/day
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Figure 77.  Loxton Sands regional drawdown prediction after 10 years

RONTOH. RAVER MUBEAY, BOUTH AUSTRALLL,
Loxton Sands Obs Well LHOBS Drawdown Prediction, Duration = 10yrs, Discharge = 874.4m3/day
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Figure 78.  Loxton Sands drawdown prediction in observation well LHO85 after 10 years
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6.6. LOXTON SANDS TRIAL WELLFIELD INTERCEPTION EFFICIENCY

In order to quantify the Loxton Sands trial wellfield interception efficiency, a model water budget zone
300 m wide (slightly wider than the trial wellfield with a length of 250 m) and extending parallel to flow
from the river to the eastern model boundary was set in the model (Fig. 79).

The model water balance and in particular the groundwater flux discharging to the river from the Loxton
Sands was then determined by running the model in steady state mode with different recharge
conditions (including 100 mm/y, 50 mm/y and zero recharge); and in transient mode for ten years with
the Loxton Sands trial wellfield extracting a total of 10.12 L/s (874.4 m>®/d) combined with the varying
recharge conditions.

Model scenarios and results are given in Table 3. The results indicated that under the scenario of 50
mm/y recharge, a wellfield interception efficiency of 65% was achieved. The magnitude of values
obtained for groundwater flux from the site-specific model compared favourably with those obtained
from the original regional groundwater modelling considering the different model construction.

The model was then run with theoretical production wells set at 35 m spacing to determine the increase
in the interception efficiency. The results indicated a small increase in efficiency of only 5%, suggesting
that the increased costs associated with the additional SIS infrastructure may not be warranted.

LONTION, RrvER MUARAY. SOATH ALIBTRALSA
Water Budget Zone-1 Location Plan

Figure 79.  Model water budget zone location diagram
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Table 3. Loxton Sands Trial Wellfield Interception Efficiency Scenarios and Results
Scenario Conditions Groundwater flux discharging to river Interception
3 efficiency
(m*/d) (L/s)

S-1 Steady-state 654.8 7.6 N/A
Recharge 100 mm/y
No pumping

S-1a Transient pumping 10 yrs @ 10.12 L/s 324.4 3.8 519%
Recharge 100 mm/y

S-2 Steady-state 537.5 6.2 N /A
Recharge 50 mm/y
No pumping

S-2a Transient pumping 10 yrs @ 10.12 L/s 189.9 2.2 65%
Recharge 50 mm/y

s-3 Steady-state 451.7 5.2 N/A
Recharge zero
No pumping

S-3a Transient pumping 10 yrs @ 10.12 L/s 151.7 1.8 66%
Recharge zero

6.7. COMPARISON WITH HORIZONTAL DRAINAGE WELL

The Loxton horizontal drainage well (Smith and Howles 2008) was drilled around one kilometre south of
the Loxton Sands trial wellfield in an area where the base of the aquifer occurred at an elevation of
between 12 and 13 m AHD, i.e. above river pool level of 9.8 m AHD.

Long-term pumping tests conducted on the horizontal drainage well indicated that 2 m of drawdown
developed within a period of 80,000 minutes in observation wells laterally offset from the horizontal
well by two and three metres. The resultant groundwater level was then 0.5 m above the top of the
horizontal well.

The hydraulic behaviour of the horizontal drainage well was simulated by site-specific groundwater
modelling. This modelling predicted the horizontal well interception efficiency, in relation to the
groundwater flux passing an imaginary 250 m long plane parallel to the well, over three decades of
pumping. The model positioned the 250 m long horizontal well at its correct elevation within a 1,300 m
long aquifer strip adjacent the river with low permeability boundaries at the north and south. The model
predicted the horizontal well was capable of intercepting 83% of the original groundwater flux passing
the well after one year. Further modelling indicated that a horizontal well constructed so that the
production zone was below river pool level had an interception efficiency of 100%.

6.8. CONCLUSIONS

The site-specific groundwater modelling provided a clear indication of the Loxton Sands trial wellfield
interception efficiency in relation to the groundwater flux discharging to the river from the Loxton
Sands.

The following general comments summarise the modelling results:

1. A Pata Formation wellfield was not a viable method for intercepting the flux of groundwater
discharging to the river from the Loxton Sands.

2. A Loxton Sands wellfield with production wells at 50 m spacing was capable of varying degrees of
interception of the flux of groundwater discharging to the river from the Loxton Sands, depending
upon the annual recharge rate. Under the scenario of 50 mm/y recharge (considered to best
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represent future conditions), modelling indicated a wellfield interception efficiency of 65%.
Reducing the well spacing to 35 m resulted in an increase in efficiency of only 5%.
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A number of investigation, production and observation wells were drilled during previous investigations
and the during the rollout of the floodplain wellfield in the Site-3 (Northern Thiele’s floodplain)
investigation area between river kms 492.5 and 493, however significant data gaps existed and further
drilling was required.

This investigation targeted the Monoman Formation to gain a better understanding of the
hydrostratigraphy, the magnitude of groundwater flux and salt load discharging to the river and assist
SA Water in the positioning of a possible interception trench to address an outstanding salt issue at the
northern end of the Thiele’s Floodplain wellfield. A reference base map indicating key features is given

in Fig. 80.

The objectives of the investigation program originally were to:

1. Determine the source of and magnitude of groundwater flux discharging to the river from the left
bank floodplain.

a.

Characterise the Coonambidgal Formation / Monoman Formation:
e Determine the areal extent, thickness, nature and lithology of the Coonambidgal
Formation / Monoman Formation.
e Determine the spatial and vertical salinity distribution of the Coonambidgal
Formation / Monoman Formation.
e Characterise the underlying Bookpurnong Formation, where encountered.

Determine the magnitude of the groundwater flux discharging to the river from the
Monoman Formation / Coonambidgal Formation and correlate with the in-river work if
possible. Following the results obtained from the Site-2 investigations this component was
not pursued. Salt load benefits derived from the regional groundwater model are reported.

Determine, using in-river methods, locations where saline groundwater was likely to be
discharging to the river (and the magnitude of the flux if possible). Following the results
obtained from the Site-2 investigations this component was not pursued.

2. Provide recommendations for the SIS infrastructure option.

a.

Confirm the potential of an interception trench for effective interception of the
groundwater flux discharging to the river from the Monoman Formation.

Make recommendations regarding the interval over which the interception trench should
extend.

During the course of the investigations the interception trench option was abandoned and two
additional observation / production wells were added to the Thiele’s Floodplain wellfield.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
Site 3 Pre-2008 Investigation Drillhole and Well Location Plan
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Figure 80.  Site-3 Pre-2008 floodplain investigation drillholes location plan
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7.1. REVERSE AIR CIRCULATION INVESTIGATION DRILLING

An RAC investigation drilling program was undertaken to further delineate the extent of the Monoman
Formation throughout the investigation area, in particular north of the existing Thiele’s Floodplain
wellfield where a significant data gap existed. Drilling defined the base and extent of the Coonambidgal,
Monoman and Bookpurnong Formations by targeting the underlying Pata Formation. Investigation
drillholes (referred to as Master RAC Drillhole in Appendix B) were strategically positioned north of the
existing production wells to assist with well design, the conceptual hydrogeological model and
determination of the watertable in the Monoman Formation. At the time of drilling, it was anticipated
that an extension to the existing wellfield by either interception trench or production wells would occur.
The correspondence between the Drillhole Name, Unit Number and Permit Numbers is given in
Appendix B.

7.1.1. DECEMBER 2008 AND OCTOBER 2009 DRILLING PROGRAM

Underdale Drillers undertook the RAC investigation drilling program under DFW supervision in early
December 2008. Drillhole specifications are given in Appendix B with geological logs presented in
Appendix C. Drillholes that fully penetrated the Bookpurnong Formation were grouted across the
aquitard to ensure hydraulic separation of the aquifers.

The December 2008 program (Fig. 81) included:

1. Four investigation drillholes at 50 m spacing, commencing 50 m north of existing observation well
LOW19 and 30m east of the river bank.

2. Three investigation drillholes at 50 m spacing at a distance greater than 50 m east of the river bank
at the highland interface.

The October 2009 program (Fig. 82) included:

1. One investigation drillhole to delineate the extent of the Monoman Formation with the intent that if
a sufficient aquifer thickness was encountered, an additional production well would be constructed.

7.2. PRODUCTION AND OBSERVATION WELLS

7.2.1. APRIL AND DECEMBER 2009 DRILLING PROGRAM

Underdale Drillers undertook mud rotary well drilling of two Monoman Sands production / observation
wells under DFW supervision; well LPW19 on 15 April 2009 and well LPW19a on 16 December 2010. This
work was undertaken to augment the existing Thiele’s Floodplain wellfield in response to identifying the
presence of the Monoman Formation at depth during the RAC investigation drilling program. The
location of the wells are given in Fig. 82. Well specifications are given in Appendix B with geological logs
are presented in Appendix C.

Well LPW19 was drilled at the site of investigation drillhole LFA40 and was positioned to act as an
observation well for the SIS. Well LPW19a was positioned as close to LFA43 as possible. These wells
were drilled to production well specifications to allow for future fitting of pumps.

7.2.2.PRODUCTION WELL SPECIFICATIONS

The drilling and construction of both Monoman Sands production / observation wells occurred in
accordance with the following specifications:
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1. Drilling was undertaken using polymers including Biovis and CR650. Bentonite was not used due to
concern regarding its effect on development.

2. Drilling was undertaken using a 13” (355 mm) diameter rotary blade.
3. Wells were cased with IPLEX 200 mm ID Class 12 UPVC.

4. Wells were completed with 200 mm ID Class 12 UPVC radial slotted casing in-line screens (1 mm
aperture) with an open area of 5%. Wells were completed with the production zone set over the
entire aquifer thickness, where possible.

5. Well LPW19 was constructed with a 1 m 200 mm ID UPVC sump and LPW19a was constructed with a
5m, 200 mm ID UPVC sump (providing for future fitting of an Airwell pump).

6. The annulus between the drillhole and the slotted casing was filled with 8:16 gravel pack emplaced
by gravity to a minimum of 1.5 m above the production zone.

7. The annulus between the drillhole and the casing was grouted to surface using a 5% bentonite to
cement mix and allowed to cure.

8. Wells were developed by airlifting until the groundwater was clear of drilling fluids and free of, or
contained only minor amounts of suspended solids.

9. Following development and sampling, the wells were sterilised by dosing with a hypochlorite
solution which was agitated by pumping for 15 minutes.

A survey of the groundwater levels conducted at the time of drilling indicated that at production well
LPW19 the groundwater level elevation was approximately 11 m AHD, or 1 m above river pool level. At
well LPW19a, the groundwater level elevation was 11.9 m AHD, or 2 m above river pool level. All wells
were surveyed by the SA Water Survey and Land Management Group and the results are included in
Appendix B.

7.2.3. GROUNDWATER SALINITY

Groundwater samples were submitted to the DFW laboratory for EC determination. Results from
samples collected from production wells during development are given in Appendix B.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALLA
Site 3 Investigation Drillhole Location Plan
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Figure 81.  Site-3 Investigation drillhole location plan
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LOXTON, RIVER MURRAY, SOUTH AUSTRALLA
Site 3 Well Location Plan
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7.3. AQUIFER AND AQUITARD CHARACTERISATION

The location of the single cross-section transect G - G1 (north-south) is given in Fig. 83. The cross-section
indicates the elevations and relationship of the major hydrogeological units, the potentiometric surface
of the Monoman Sands and river pool level, together with well construction details.

7.3.1.TRANSECT G - G1

The hydrostratigraphy and elevations of the major hydrogeological units along transect G - G1 are
presented in Fig. 84. The cross-section indicates the elevations and relationship of the major
hydrogeological units, the potentiometric surface of the Monoman Sands and river pool level, together
with well construction details. The cross-section can be summarised as follows:

Coonambidgal Formation

The ground surface (top of Coonambidgal Clay and recent Aeolian deposits) occurred between 12 and
14 m AHD. These units were identified across the entire transect length. The base of the unit occurred at
4 m AHD between LPWA18 and the inferred highland interface. North of LPW19, the base of the clays
inclined to 8 m AHD.

Monoman Formation

The Monoman Formation overlies the Bookpurnong Formation and was observed in investigation
drillholes LPWA18, LFA40 and observation well LOW19. Between these drillholes, the formation
occurred as a thinning layer between 2 and 3 m thick. North of LFA40, the Monoman Formation was not
intercepted, except at LFA43 where an isolated 2 m thick lens of re-worked sands and calcrete occurred
at an elevation of between 5.5 and 8 m AHD.

Lower Loxton Clay and Shells

Clays were identified north of investigation drillhole LFA41 between 1 and 7 m AHD. This was
interpreted as a reworking of the Lower Loxton Clay and Shells and may be open to further
classification. This clay sequence continued north to the end of transect.

Bookpurnong Formation
The base of the Bookpurnong Formation occurred at -2 m AHD and it was 2.5 m thick.
Upper Murray Group Pata Formation

The Pata Formation was identified in investigation drillhole LFA46 (not shown on this cross-section). It
consisted of a grey, friable, low permeability, silty fossiliferous limestone. No drillholes fully penetrated
the entire thickness of the unit.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALILA
Site 3 Cross Section Transect Location Plan
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Figure 83.  Site-3 Location of cross section
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8. PRELIMINARY MODELLED IN-RIVER SALT LOAD
BENEFITS

The development of a regional groundwater model of the Loxton-Bookpurnong area was undertaken by
DFW as part of the investigation phase for Loxton and Bookpurnong Salt Interception Schemes. The
model was subsequently accredited by the MBDA. Extensive documentation of the groundwater
modelling is provided in Yan et al.2004 and 2005.

This impact assessment regional groundwater model can be used to estimate the current groundwater
flux discharging to the river from the entire aquifer system and to predict the future groundwater flux
under different irrigation and development scenarios until 2104. When the modelled flux is combined
with groundwater salinity, the salt load can be calculated. This figure can then be applied in the MDBA
River Murray Model (BIGMOD) to determine in-river EC benefits.

The calibrated model includes a number of flow budget zones for which the lateral and vertical
groundwater flux discharging to the river were determined using an assigned groundwater salinity
values (Table 4) thus resulting in salt load values. Fig. 1 brings together the model flow budget zones,
groundwater salinity values used in the original modelling, calculated salt loads (at 2002),
potentiometric surface of the unconfined aquifers observed in May 2004 and results of the nanoTEM.

Fig. 1 indicates the location of the investigation areas in relation to the model zones and that:
° Site-1 (between river kms 501 and 502) lies within model Zone-21

° Site-2 (between river kms 494 and 495) spans model Zone-25 and Zone-26

° Site-3 (between river kms 492.5 and 493) lies within model Zone-27

Table 4. Loxton Area Modelled Groundwater Fluxes and Salt Loads Discharging to River
Flow Floodplain/ | Modelled groundwater Ground- | Modelled salt load (t/d)
budget highland fluxes (m3/d) water
zone salinity -

Lateral Vertical Total (mg/L) Lateral Vertical Total
Zone-21 Highland 476 34 510 25,807 12.3 1.1 13.4
Zone-22 Floodplain 212 8 220 29,055 6.1 0.2 6.3
Zone-23 Floodplain 0 5 5 30,760 0 0.2 0.2
Zone-24 Floodplain 182 10 192 39,978 7.3 0.3 7.6
Zone-25 Highland 385 5 390 18,716 7.2 0.2 7.4
Zone-26 Highland 789 9 798 4,240 3.3 0.3 3.6
Zone-27 Highland 1580 18 1598 7,710 12.2 0.5 12.7
Zone-28 Floodplain 765 20 785 35,935 27.5 0.2 27.7
Zone-29 Highland 285 13 298 29,140 8.3 0.1 8.4
Zone-30 Floodplain 238 14 252 24,080 5.7 0 5.7
Zone-31 Highland 209 7 216 5,620 1.2 0 1.2
Totals N/A 5121 143 5264 N/A 91.1 3.1 94.2
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The potentiometric surface indicated that groundwater discharged directly from the highland to the
river where there is no floodplain. The model indicated that, prior to the construction of any SIS
infrastructure, groundwater discharged to the river from five highland zones:- Zone-21, Zone-25, Zone-
26, Zone-27 and Zone-29, with lateral salt loads of 12.3; 7.2; 3.3; 12.2 and 8.3 t/d respectively. The
highland salt loads were confirmed by low resistivity nanoTEM data between river kms 489 and 490, 492
and 495 and 500 and 502 (however slightly higher resistivity occurred between river kms 501 and 502).

8.1. MODELLING OBJECTIVES

The objectives of the regional groundwater modelling undertaken in October 2008 were to run the
model and predict the in-river salt load benefit of the proposed (at that time) infrastructure at Site-1
(Rilli’s Cliffs), Site-2 (Loxton Pumping Station to Thiele’s Homestead) and Site-3 (Northern Thiele’s
Floodplain).

The modelling involved running Scenario-8 with the following variations:

1. Existing floodplain wellfield only (horizontal drainage well and cliff-toe drain not represented).
2. Existing floodplain wellfield plus highland wellfield infrastructure at Site-1.

3. Existing floodplain wellfield plus highland wellfield infrastructure at Site-2.

4. Existing floodplain wellfield plus floodplain wellfield infrastructure at Site-3.

The model was adjusted as follows:

1. Drainage cells (Fig. 85) representing existing and proposed production wells were applied in the
model (simulated to match actual pumping rates and a mid-point target drawdown of river pool
level) at a spacing required to result in drawdown to the river pool level of 9.8 m AHD, therefore
representing the maximum possible interception (which may or may not be achieved on ground).

2. The target drawdown level was set at a river pool level.

3. Drain conductance was adjusted to simulate realistic pumping rates.
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Figure 85.  Model design indicating drainage cells and production wells

8.2. MODEL RESULTS

The predicted (modelled) in-river salt load benefits resulting from the proposed highland and floodplain
wellfield infrastructure are given in Table 5.

8.2.1.HIGHLAND

Modelling of Site-1 and Site-2 infrastructure predicted a total in-river salt load benefit of 14 t/d after
three years, increasing to 17 t/d at 100 years. The salt load benefit from the regional groundwater
model was qualified with the application of the 65% efficiency obtained from the site-specific modelling
of the Loxton Sands wellfield trial, due to the fact that the modelling assumed drawdown development
to river pool level. This resulted in a salt load benefit of 9.1 t/d after three years, increasing to 11.1 t/d
at 100 years.

8.2.2.FLOODPLAIN

Modelling of the Site-3 infrastructure predicted an in-river salt load benefit of 0.6 t/d remaining
constant over 100 years. An estimated 75% interception efficiency was applied, which resulted in a salt
load benefit of 0.45 t/d.
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Table 5. Predicted In-River Salt Load Benefit Resulting from Proposed Infrastructure
Site Area Predicted in-river salt load | 65% of predicted salt load
benefit (t/d) benefit (t/d)
At 3yrs At 100 yrs At 3yrs At 100 yrs
Site-1 Rilli’s Cliffs 8 10 5.2 6.5
Site-2 Loxton Pumping Stn to Thiele's Homestead 6 7 3.9 4.6
Total highland salt load benefit 14 17 9.1 11.1
75% of predicted salt load
benefit (t/d)
Site-3 Northern Thiele's Floodplain 0.6 0.6 0.45 | 0.45

8.3. BENEFIT / COST RATIO

SA Water undertook an economic analysis of the proposed SIS infrastructure options for Site-1, Site-2
and Site-3 using the predicted salt load benefits. The results of the analysis are given in Table 6. In each
case the proposed infrastructure exceeded ‘1’ (the break-even point).

Table 6. Benefit / Cost Ratio of SIS Infrastructure

Option Interception Benefit / Cost
Efficiency Ratio

Site-1, Rillis Cliff’s wellfield 65% 1.34

Site-2, Loxton Pumping Stn - Thiele’s Homestead wellfield 65% 1.19

Site-3, Northern Thiele’s Floodplain wellfield 75% 3.61
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9. SITE-2 WELLFIELD CONSTRUCTION

Following the completion of investigations in the Site-2 area, which included the final phase of RAC
investigation drilling in October 2009, recommendations for the highland wellfield were provided to SA
Water. It was agreed that a wellfield comprising closely spaced conventional vertical production wells be
constructed.

The following risks in the design of the highland wellfield had been previously discussed and
acknowledged by SA Water:

1. Transferring the Site-2 Loxton Sands trial wellfield design (with production wells spaced at 50 m)
throughout the Site-2 investigation area (where less detailed hydrogeological information was
available and for which site-specific groundwater modelling had not been undertaken) may result in
the need for future retrofitting with additional production wells to bring the well spacing down to 25
m.

2. The development of drawdown and thus wellfield interception efficiency may take a long period of
time, perhaps up to 20 years. This response time was considered acceptable, as similar periods of
time were required to achieve the full benefits in some other schemes.

It was recommended that the highland wellfield be operated for at least five years prior to any
augmentation, in terms of adding additional production wells to result in a 25 m spaced wellfield.

9.1. WELLFIELD DESIGN

The results of investigations indicated that the majority of the flux of saline groundwater (and salt load)
discharging to the river from the highland in the Loxton reach was likely to occur in the Site-2
investigation area between river kms 494 and 495 (and also the Site-1 investigation area between river
kms 501 and 502). Where the highland is in direct hydraulic connection with the river, the groundwater
flux discharging to the river can only be controlled from the highland.

Interception of the flux of saline groundwater discharging to the river from the Loxton Sands aquifer
could be achieved by the construction of a curtain of closely spaced production wells on the highland.
Interception is achieved when the potentiometric surface at the mid-point observation wells is drawn
down to the river pool level of 9.8 m AHD. In practical application, a drawdown of 3 m was recorded
during the Loxton Sands trial wellfield long-term pumping test (still between 2 and 3 m above river pool
level depending on the initial groundwater level) and a long-term drawdown of 4 m was modelled.

The design process for the highland wellfield involved:

1. Investigations to characterise the Loxton Sands (including the Lower Loxton Clay and Shells),
Bookpurnong Formation and Pata Formation and the hydraulic connection between the Loxton
Sands and the Pata Formation and their hydraulic connection with the river.

2. Drilling and construction of a Pata Formation trial wellfield and a Loxton Sands trial wellfield and
long-term pumping tests.

3. Groundwater modelling to determine the magnitude of the groundwater flux and salt load
discharging to the river and the efficiency of the Pata Formation trial wellfield and Loxton Sands trial
wellfield.

4. Groundwater modelling to determine the in-river salt load benefits of the highland wellfield
configuration with production wells at 50 m spacing.
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The location of the Site-2 production wells corresponded closely with investigation drillholes LHA108
through LHA125 (Fig. 21). The approximate length of the wellfield was 750 m which was positioned as
near to the existing Rilli’s Floodplain SIS disposal main as reasonably possible. The final length of the
wellfield, including the Site-2 Loxton Sands trial wellfield, was in excess of 1,000 m.

9.2. WELLFIELD CONSTRUCTION

The drilling and construction of production and observation wells was undertaken to implement the
highland wellfield in the Site-2 investigation area. Underdale Drillers undertook the mud rotary well
drilling program under DFW supervision in November to December 2009. The location of the Loxton
Sands wells is given in Fig. 86. Well specifications are given in Appendix B with geological logs in
Appendix C. The highland wellfield construction program included:

1. Fifteen 200 mm ID Loxton Sands production wells at 50 m spacing, LHP63 through LHP77.
2. Eight 80 mm ID Loxton Sands mid-point observation wells at 100 m spacing, LHO87 through LHO94.

9.2.1.PRODUCTION WELL DRILLING AND CONSTRUCTION DETAILS

The drilling and construction of the Loxton Sands production wells occurred in accordance with the
following specifications:

1. Drilling was undertaken using polymers including Australian Mud Company Biovis and CR650.
Bentonite was not used due to concerns regarding its effect on development.

2. Drilling fluids were controlled in two 4,000 L mud tanks instead of open pits. This was decided as the
best method to control mud weights, safety and in the best interest of any local Aboriginal Heritage.
Mud tanks are particularly useful in situations where high concentrations of underground service
occur in residential settings preclude the use of open (excavated) mud pits.

3. Wells were drilled using a 14” (355 mm) diameter rotary blade bit.
4. Wells were cased with IPLEX 200 mm ID, class 12 UPVC.

5. The base of the production zone was set 1 m below the base of the Loxton Sands, i.e. 1 m
penetrating the Lower Loxton Clays and Shells in order to maximise drawdown during long-term

pumping.

6. Production wells were completed with 10 metres of 200 mm ID, class 12 UPVC radial slotted casing
in-line screens (1 mm aperture) with an open area of 5%. Wells were competed with a 5 m sump to
allow for the maximum development of drawdown to the base of the Loxton Sands using Airwell
pumps if installed in future (as used in the Site-1 Loxton Sands trial wellfield).

7. The annulus between the drillhole and the slotted casing was filled with gravel pack of 8:16 grade
emplaced by gravity up to 2.0 m above the top of the production zone.

8. The annulus between the drillhole and casing was sealed with 1 m (40 L) of bentonite pellets above
the gravel pack.

9. The annulus between the drillhole and the casing was further grouted to surface by a tremie line
with a 5% bentonite to cement mix. No accelerants were used in the cement mixture.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
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Figure 86.  Site-2 Well location plan November 2010
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1.

5.
6.

Development commenced after a minimum grout setting time of 24 hours. Wells were developed
by:

a. Airlift surging at 690 KPa for one hour in the production zone with a jetting tool until the
groundwater was clear of drilling fluids and free of, or contained only minor amounts of
suspended solids.

b. Injecting 500 L of water and 2 Kg (min) of Boreclean through the drill string and jetting tool
into the production zone.

c. Airlift surging after a minimum waiting time of one hour, for a period of one hour with a
jetting tool until the groundwater was clear of drilling fluids and free of, or contained only
minor amounts of suspended solids.

Groundwater samples from production wells LHP63 through LHP77 were submitted to the DFW
laboratory for EC determination.

Wells were sterilised by dosing with a hypochlorite solution which was agitated for 15 minutes. The
wells were purged after 24 hours to remove any residual chlorine.

The well head was completed above ground level with a Table E flange and 2 x bolts, painted with
yellow and red paint for visual safety and fitted with an aluminium tag giving Permit No and Drillhole
Name.

Initial surveying was conducted by SA Water Berri Staff.

Final surveying was conducted on well head boxes, completed near to the natural surface.

9.2.2.OBSERVATION WELL DRILLING AND CONSTRUCTION DETAILS

The drilling and construction of the Loxton Sands observation wells occurred in accordance with the
following specifications:

1.

v o kd wN

Drilling was undertaken using polymers including Australian Mud Company products Biovis and
CR650. Bentonite was not used due to concerns regarding its effect on development.

Drilling fluids were controlled in two 4,000 L mud tanks instead of open pits.
Wells were drilled using an 8” (178 mm) diameter rotary blade bit.
Wells were cased with IPLEX 80 mm ID, class 12 UPVC.

Observation wells were completed with 10 m of 80 mm ID, class 12 UPVC radial slotted casing in-line
screens (1 mm aperture) with an open area of 5%. Wells were completed with a 1 m sump.

Wells were completed in the Loxton Sands with a 10 m production zone to enable EC profiling to be
conducted.

The base of the production zone was set 1 m below the base of the Loxton Sands, i.e. 1 m
penetrating the Lower Loxton Clays and Shells and in order to maximise observations from
drawdown developed in response to pumping from the production wells.

The annulus between the drillhole and the slotted casing / casing was filled with gravel pack of 8:16
grade emplaced by gravity up to 2.0 m above the top of the production zone.

The annulus between the drillhole and casing was sealed with 1 m (20 L) of bentonite pellets above
the gravel pack.

10. The annulus between the drillhole and the casing was further grouted to surface by tremie line with

a 5% bentonite to cement mix. No accelerants were used in the cement mixture.
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11. Development commenced after a minimum grout setting time of 24 hours. Airlift surging occurred
for a minimum of one hour within the production zone with a jetting tool lowered by a 32 mm
diameter blue line tremie until the groundwater was clear of drilling fluids and free of, or contained
minor suspended solids.

12. A groundwater sample was collected during development and submitted to DFW laboratory for EC
determination.

13. Wells were sterilised by dosing with a hypochlorite solution which was agitated by pumping for 15
minutes.

14. The well head was finished at ground level with a concrete gattic cover, painted with yellow and red
paint for visual safety and fitted with an aluminium tag giving Permit No and Drillhole Name..

15. Surveying was conducted by SA Water Berri Staff.

9.3. WELLFIELD VALIDATION

The construction of the highland wellfield occurred following extensive investigations which included
the drilling and long-term testing of the Loxton Sands trial wellfield and numerical groundwater
modelling. No further testing was undertaken following the rollout of the wellfield.

9.4. WELLFIELD FLUX

A long-term flux from the operational highland wellfield comprising 27 production wells was predicted
by the groundwater modelling to be 12 L/s. It should be noted that step drawdown tests conducted on a
number of individual production wells during the investigations indicated an average value of 2.2 L/s.
Wellfield optimisation will be required once commissioning has occurred. The final pumping rates for
the production wells will only be determined once the wellfield has been in operation for some time.
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10. MODELLED LOXTON SIS IN-RIVER SALT LOAD
BENEFITS

The original objective of the Loxton SIS was to intercept between 80 and 85% of the total long-term flux
of saline groundwater (and therefore the salt load) discharging to the river in the Loxton reach. Final
modelling of the salt load benefits of the Loxton SIS infrastructure using the Loxton-Bookpurnong
regional groundwater model 2005 was requested by SA Water in July 2010.

The objectives of the regional groundwater modelling were to run the regional groundwater model and
predict the in-river salt load benefit of the as constructed SIS infrastructure with a start year of 2006.
The modelling involved running Scenario-8 (as constructed SIS) with the following variations:

1. Existing floodplain wellfield.

2. Existing floodplain wellfield plus highland wellfield infrastructure at Site-1.
3. Existing floodplain wellfield plus highland wellfield infrastructure at Site-2.
4. Existing floodplain wellfield plus horizontal drainage well.

5. Existing floodplain wellfield plus cliff-toe drain.

Model Scenario-8 was adjusted as follows:

1. Floodplain production wells were simulated to match minimum actual pumping rates and a mid-
point target drawdown level of 9.5 m AHD (at which the floodplain wellfield was mostly being
operated at in 2010, which is less than river pool level.

2. Highland production wells were simulated to match minimum actual pumping rates and a mid-point
drawdown level of 12 m AHD which was demonstrated during the Site-2 Loxton Sands trial wellfield
long-term pumping test.

3. The horizontal drainage well was simulated using model drain cells to match the actual pumping
rate of 3 L/s.

4. The cliff-toe drain was simulated using model drain cells to match the actual pumping rate of 1.5 L/s.

10.1.MODEL RESULTS

The regional groundwater model was based on the best knowledge and information available at the
time the model was developed in 2004. The regional groundwater model may be updated when new
information and knowledge becomes available. Future modelling results may therefore be different to
those presented here. The numbers should not be treated as absolute values.

It was assumed that the long-term salt load discharging to the river is 98 t/d. The predicted in-river salt
load benefits from the Loxton SIS are presented in Table 7 which indicated the following:

1. The floodplain wellfield (excluding the cliff-toe drain) was predicted to provide a salt load benefit of
45.5 t/d after three years, increasing to 46.3 t/d at 100 years.

2. The highland wellfield (excluding the horizontal drainage well) was predicted to provide a salt load
benefit of 8.6 t/d after three years, increasing to 10.7 t/d at 100 years.

a. The Loxton Pumping Station to Thiele’s Homestead wellfield was predicted to provide a salt
load benefit of 7.2 t/d at 100 years, greater than the preliminary modelled value of 4.6 t/d.
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b. The Rilli’s Cliffs wellfield was predicted to provide a salt load benefit of 3.5 t/d at 100 years,
less than the preliminary modelled value of 6.5 t/d.

3. The highland wellfield (including the horizontal drainage well) was predicted to provide a salt load
benefit of 11.4 t/d after three years, increasing to 13.6 t/d at 100 years.

4. By summation, all of the components of the Loxton SIS operating in concert (floodplain wellfield,
highland wellfield, horizontal drainage well and cliff-toe drain) were predicted to provide a salt load
benefit of 60.7 t/d after three years increasing to 63.9 t/d at 100 years.

5. The provision of salt load benefits for the MDBA Salinity Register requires all the individual
components of the scheme to be modelled together in operation, rather than summation of
individual component results. The predicted in-river salt load benefits were then 53.8 t/d after three
years, increasing to 60.4 t/d at 100 years.

6. A long-term (100 year) reduction in salt load of 60.4 t/d represents a 62% reduction from the long-
term average salt load of 98 t/d. This was less than the original objective of 80% due to the potential
inefficiencies associated with the highland wellfield which were incorporated in predictive modelling
and also due to the fact that the highland scheme requires augmentation in the future as
recommended at the end of this report.

Table 7. Predicted In-River Salt Load Benefit Resulting from Loxton SIS Infrastructure
Site Area Predicted Salt Load Benefit (t/d)
At3yrs | At30yrs At 50 yrs At 100 yrs
Components of Loxton SIS operating in isolation
Caravan Park Wellfield 7.1 7.1 7.4 8
Thiele’s Floodplain Wellfield 27.8 25.7 26.5 28.1
Rilli’s Floodplain Wellfield 10.6 9.5 9.8 10.2
Total Floodplain (Exc. Cliff-Toe drain) 455 42.3 43.6 46.3
Cliff-Toe Drain 3.8 3.5 3.6 3.9
Horizontal Drainage Well 2.8 2.5 2.7 2.9
Site-1 Rilli’s Cliffs Wellfield 2.6 2.9 3.2 3.5
Site-2 Loxton Pumping Stn to Thiele's Homestead 6 6.3 6.6 7.2
Total Highland (Exc. Horizontal drainage well) | 8.6 9.2 9.8 10.7
Summation of Total SIS 60.7 57.5 59.7 63.9
All components of Loxton SIS operating in concert
53.8 60.4
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11. CONCLUSIONS AND RECOMMENDATIONS

11.1.WELLFIELD

The highland wellfield has been implemented in the Site-2 investigation area (Fig. 87) and a partial
highland wellfield has been implemented in the Site-1 investigation area. The hydrogeological model
and interception strategy are regarded as robust. It is only the detail of the actual wellfield, in terms of
the numbers of production wells that are required (and spacing) that perhaps has some uncertainly
associated with it.

The operational highland wellfield includes the Site-2 Loxton Sands trial wellfield and the Site-1 Loxton
Sands trial wellfield. The final well specifications are given in Appendix B. The location of the entire
Loxton SIS highland wellfield (production and observation wells), floodplain wellfield (production and
observation wells), horizontal drainage well and cliff-toe drain are given in Fig. 88.

In addition to monitoring of groundwater levels at the mid-point observation wells, groundwater levels
should also be recorded at a number of surrounding (regional) existing Loxton Sands observation wells.
It is recommended that monitoring be conducted monthly for the first year of operation extending to
quarterly readings thereafter. This data will assist with determining the deflation of the groundwater
mound between the highland wellfield and the river. A wellfield and regional observation wells
monitoring plan can be developed by SA Water in conjunction with DFW.

The existing floodplain wellfield in the Site-3 investigation area was augmented with two Monoman
Formation observation / production wells (LPW19, LPW19a).

11.2.RECOMMENDATIONS

The Loxton SIS is an interception curtain comprising a series of floodplain and highland wellfields
including 100 production and observation wells and also the innovative horizontal drainage well and
cliff-toe drain.

Interception of the flux of saline groundwater discharging to the river from the Loxton Sands aquifer is
achieved when the potentiometric surface at the highland wellfield mid-point observation wells is
drawn down to, or close to, the river pool level of 9.8 m AHD. Monitoring groundwater levels in the mid-
point observation wells is required at sufficient frequency to ensure satisfactory wellfield operation.

1. The effectiveness of the highland wellfield is dependent on the capacity of the production wells to
generate adequate long-term drawdown at the mid-point observation wells. The performance of
the wellfield should be assessed over a timeframe of five years.

2. The following issues are relevant to the operation of the highland wellfield:
a. All alterations and additions to the wellfield should be documented.

b. At the five-year review, the recorded in-river salt load benefits of the entire Loxton SIS
should be compared with the predicted performance of the wellfield. The revised Loxton-
Bookpurnong regional groundwater model should be re-run incorporating the operational
drawdown.

c. The wellfield effectiveness / performance must be determined and infrastructure
augmented if it becomes evident that the wellfield is not performing to a satisfactory
degree.
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3. In the Site-2 investigation area, a 300 m long gap occurs in the interception curtain between the
northern end of the horizontal drainage well and the southern end of the Loxton Sands trial
wellfield. It is recommended that consideration be given to installing an additional seven
production wells (and associated observation wells) at 50 m spacing, subject to the performance of
the existing 50 m spaced wellfield.

4. The Site-1 Loxton Sands trial wellfield is located in regional groundwater model Zone-21 which
contributes 13.4 t/d of salt to the river. Modelling predicted that the trial wellfield provided a salt
load benefit of 3.5 t/d at 100 years. It is recommended that consideration be given to extension of
the wellfield with between 11 and 21 production wells (and associated observation wells) at 50 m
spacing, subject to the performance of the existing 50 m spaced limited wellfield south of
production well LHP82, running for a distance of between 550 and 1,000 m. Modelling of the
additional production wells should be undertaken to confirm the salt load benefits.
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LOXTON, RIVER MURRAY, SOUTH AUSTRALIA
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Figure 87.  Site-2 highland wellfield location plan November 2010
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LOXTON, RIVER MURRAY, 50UTH AUSTRALIA
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APPENDICES

A.  CHRONOLOGY OF EVENTS

Due to the length and complexity of the investigations discussed in this report a chronology of
important events is given.

1 November 2007

The status and future direction of the highland wellfield was discussed at a meeting chaired by
MDBA and involving SA Water and DLWBC. The key discussion points included:

1. In-river EC data obtained by DFW late in 2006 indicated possible high salinity zones in the
river between the Loxton Pumping Station and Thiele’s homestead (referred to as Site-2 in
this report, between river kms 494 and 495).

2. SA Water discussed evidence that had become available due to the current drought
conditions indicating (in SA Water’s opinion) the highland contribution to the in-river salt
load may be considerably greater than had been previously believed.

3. SA Water discussed the results of a 35 day duration Pata Formation pumping test that it had
conducted (independent of DFW), which possibly indicated drawdown in the Loxton Sands
and expressed interest in a Pata Formation wellfield trial.

4. A full highland investigation program and scheme was unlikely due to time and budget
constraints and it was recommended to target an area that, based on existing investigation
data and knowledge, was likely to have a high groundwater flux and salt load discharging to
the river.

5. Further investigations should be conducted on the Loxton highlands with the aim of
implementing SIS infrastructure.

It was agreed to concentrate investigations on the Site-2 investigation area based on the following
evidence:

1. Existing in-river EC surveys conducted by DFW indicated saline water (hot spots) close to the
eastern (left) river bank.

2. Discharge of saline groundwater was observed from the cliff base, particularly closer to
Thiele’s homestead.

3. A steep hydraulic gradient was evident in the watertable contours of the unconfined aquifer
which would result in a high groundwater flux if the aquifer permeability was high. This is
the case in the area of the horizontal drainage well and similar conditions were assumed to
extend through the highland areas of interest.

SA Water requested that DFW prepare a Project Brief and Scope of Works for an investigation
program targeting the Site-2 investigation area with the following over-arching objectives:

1. Determine the magnitude of the groundwater flux and salt load discharging to the river.

2. Determine a Pata Formation trial wellfield interception efficiency in relation to the
groundwater flux and salt load discharging to the river from the Loxton Sands.

3. Acquire knowledge of the area to allow selection of appropriate SIS infrastructure.
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It is important to note that evidence at that time had indicated the Pata Formation would not be a
viable target aquifer for salt interception in the Loxton region. DFW recognised there was benefit in
conducting a long-term pumping test on a Pata Formation trial wellfield but stressed that such a trial
was unlikely to indicate the benefits of pumping from the Pata Formation.

28 November 2007

Discussion at the Loxton SIS Project Team meeting on 28 November 2007 in relation to Site-2
investigations included:

1. The need for extensive close spaced RAC investigation drilling.

2. The configuration of the Pata Formation trial wellfield including five to six production wells.
It was agreed that several of the Loxton Sands mid-point observation wells be completed as
production wells thus allowing flexibility in relation to undertaking a Loxton Sands wellfield
trial, pending the results of the Pata Formation wellfield trial.

5 December 2007

Submission of Project Brief and Scope of Works for Site-2 investigations to SA Water. The
investigation aimed to build on existing knowledge through further in-river and hydrogeological
investigations to increase the current understanding of the area and to enable appropriate scheme
design and implementation. Significant data gaps in the proposed target area included:

1. In-river EC data obtained by DFW indicated possible hot spots in the target area however a
more detailed in-river survey, combined with analysis and interpretation of the data, was
required in the reach between the Loxton Pumping Station and Thiele’s homestead.

2. Aquifer geometry, permeability and connectivity. A number of investigation drillholes
existed in the Site-2 investigation area however further drilling and pumping tests were
required to allow accurate definition of the aquifer geometry, permeability and hydraulic
connectivity between the Loxton Sands and the Pata Formation.

The over-arching objectives of the Site-2 investigations were to:

1. Determine the source and magnitude of groundwater flux and salt load discharging to the
river from the Loxton Sands from the left bank (the highland) between river kms 494 and
495, It was assumed that groundwater discharged from the Loxton Sands.

2. Determine the effectiveness of a Pata Formation trial wellfield at intercepting the
groundwater flux and salt load discharging to the river from the Loxton Sands.

3. Provide recommendations for the highland wellfield infrastructure option.
21 January 2008
SA Water acceptance of Project Brief and Scope of Works for the Site-2 investigations.

SA Water also requested that DFW undertake a Loxton Sands wellfield trial at Site-2 which resulted
in the need to drill additional production and observation wells completed in the Loxton Sands. The
over-arching objective of this additional investigation was to:

e Determine the effectiveness of a Loxton Sands trial wellfield at intercepting the
groundwater flux and salt load discharging to the river from the Loxton Sands.

30 January 2008

Opening of the Tender for drilling and construction of wells at Site-2.
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15 February 2008
Close of the Tender for drilling and construction of wells at Site-2.
20 March 2008
Award of Contract for drilling and construction of wells at Site-2 to Underdale Drillers Pty Ltd.
27 March 2008 to 4 June 2008
Drilling program undertaken in the Site-2 area.
21 June 2008 to 19 July 2008
Pumping tests conducted at Site-2 by DFW Groundwater Technical Services.
20 August 2008

In the Loxton SIS Project Team meeting on 20 August 2008 SA Water requested that DFW prepare a
Project Brief and Scope of Works to:

1. Extend the investigation program to include two additional areas:
a. Rilli’s Cliffs (referred to as Site-1 in this report, between river kms 501 and 502).

b. Northern Thiele’s Floodplain (referred to as Site-3 in this report, between river kms
492.5 and 493). A minor investigation to examine the potential for extending the
floodplain wellfield in that area.

2. Run the Loxton-Bookpurnong regional groundwater model 2005 to provide estimates of the
likely in-river salt load benefit of SIS infrastructure.

9 September 2008 to 23 September 2008

Pumping tests conducted on key Site-2 Pata Formation and Loxton Sands production wells, LHP56P
and LHP55 respectively.

23 September 2008
Long-tem pumping test on Site-2 Pata Formation trial wellfield commenced.
13 November 2008

Submission of Project Brief and Scope of Works to SA Water extending the investigation program to
include Site-1 and Site-3.

The over-arching objectives of the Site-1 investigations were to:

1. Determine (as far as practicable) the source and magnitude of the groundwater flux and salt
load discharging to the river from the Loxton Sands between river kms 501 and 502.

2. Determine a Loxton Sands trial wellfield interception efficiency in relation to the
groundwater flux and salt load discharging to the river from the Loxton Sands.

3. Provide recommendations for the highland wellfield infrastructure option.
The over-arching objectives of the Site-3 investigations were to:

1. Determine the source of saline groundwater and magnitude of the groundwater flux and
salt load contributing to increasing river EC from the left bank (the floodplain) between river
kms 492.5 and 493.

2. Provide recommendations for the SIS infrastructure option.
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18 November 2008 to 20 November 2008

Two additional Loxton Sands observation wells were drilled at the Site-2 Loxton Sands trial wellfield
to allow observation of drawdown at the midpoint between two Loxton Sands production wells.

3 December 2008
SA Water acceptance of Project Brief and Scope of Works for investigations at Site-1 and Site-3.
8 December 2008 to 6 January 2009
Drilling program undertaken at Site-1 and Site-3.
5 February 2009
Long-term pumping test on Site-2 Pata Formation trial wellfield completed.
25 February 2009

Long-term pumping test on Site-2 Loxton Sands trial wellfield commenced and the wellfield
continues to be pumped as a part of the operational highland wellfield.

21 May 2009

In the Loxton SIS Project Team meeting on 21 May 2009, SA Water requested that DFW prepare a
Project Brief and Scope of Works for the rollout of highland wellfield infrastructure at Site-2 and for
further investigations at Site-1 including a Loxton Sands wellfield trial. The following risks were
acknowledged:

1. Transferring the Site-2 Loxton Sands trial wellfield design (with production wells spaced at
50 m) throughout Site-2 (where less detailed hydrogeological information was available and
for which site-specific groundwater modelling had not been undertaken) may result in the
need for future retrofitting with additional production wells to bring the well spacing down
to 25 m.

2. The development of the drawdown and thus wellfield interception efficiency may take a
long period of time, perhaps up to 20 years. This response time may be acceptable as similar
periods of time have been required to achieve the full in-river salt load benefit in some
other schemes.

4 August 2009

Submission of Project Brief and Scope of Works to SA Water for rollout of highland wellfield at Site-2
and for further investigations at Site-1 including a Loxton Sands trial wellfield.

5 August 2009

SA Water acceptance of Project Brief and Scope of Works for rollout of the highland wellfield at Site-
2 and for further investigations at Site-1.

7 August 2009

Opening of the Tender for drilling and construction of wells at Site-1 and Site-2.
14 August 2009

Close of the Tender for drilling and construction of wells at Site-1 and Site-2.
24 September 2009

Award of Contract for drilling and construction of wells at Sites-1 and Site-2 to Underdale Drillers Pty
Ltd.
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8 October 2009 to 14 October 2009

Drilling program undertaken at Site-1, Site-2 and Site-3.
November to December 2009

Wellfield rollout drilling program undertaken at Site-1, Site-2 and Site-3.
28 October 2010

Long-term pumping test on Site-1 Loxton Sands trial wellfield commenced and the wellfield
continues to be pumped as a part of the operational highland wellfield.
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B.

DRILLING SCHEDULE

PROJECT DRILLING SCHEDULE

The following tables present information on the purpose, location and the “as constructed” drilling
schedule for all wells drilled as part of this investigation. The legend below explains the abbreviations
used in the tables.

OW = Observation Well TF = Thiele's floodplain MON = Monoman Formation

PW = Production Well PA Proud Avenue PATA = Pata Formation

INV= Investigation Drillhole TE = Thiele's Easment BOOK = Bookpurmong Formation

RC= Rilli's Cliffs LLSC = Lower Loxton Sands/Clay
LOX = Loxton Sands

LF = Loxton Floodplain prefix

LH=  Loxton Highland prefix

SC= Slotted Casing

WS = Wirewound Screen

OH=  Open Hole
Drill Mgster RAC _ Permit _ Target GDAEast GDANorth
Hole Drillhole Name Purpose  Unit No Zone Location
Name No. Format.
LFA40 - INV 7029-2425 156602 LF - MON 463315 6194465
LFA41 - INV 7029-2426 156601 LF - MON 462318 6190248
LFA42 - INV 7029-2427 156600 LF - MON 462355 6190409
LFA43 - INV 7029-2428 156619  LF - MON 463315 6194465
LFA44 - INV 7029-2429 156605 LF - MON 462318 6190248
LFA45 - INV 7029-2444 156618 LF - MON 462355 6190409
LFA46 - INV 7029-2431 156603 LF - MON 463315 6194465
LFA47 - INV 7029-2529 181918 LF - MON 462318 6190248
LHA72 - INV 7029-2340 141930 LH - BOOK 463315 6194465
LHA73 - INV 7029-2339 141937 LH - PATA 462318 6190248
LHA74 - INV 7029-2341 141938 LH - BOOK 462355 6190409
LHA75 - INV 7029-2338 141946 LH - BOOK 463315 6194465
LHA76 - INV 7029-2342 141951 LH - BOOK 462318 6190248
LHA77 - INV 7029-2343 141952 LH - LLSC 462355 6190409
LHA78 - INV 7029-2344 141953 LH - BOOK 463315 6194465
LHA79 - INV 7029-2354 141954 LH - LLSC 462318 6190248
LHA80 - INV 7029-2345 141955 LH - BOOK 462355 6190409
LHA81 - INV 7029-2355 141956 LH - LLSC 463315 6194465
LHA82 - INV 7029-2346 141957 LH - BOOK 462318 6190248
LHA83 - INV 7029-2347 141958 LH - BOOK 462355 6190409
LHA84 - INV 7029-2356 141960 LH - LLSC 463315 6194465
LHA85 - INV 7029-2348 141963 LH - BOOK 462318 6190248
LHA86 - INV 7029-2349 141964  LH - BOOK 462355 6190409
LHA87 - INV 7029-2350 141965 LH - BOOK 463315 6194465
LHA88 - INV 7029-2351 141966 LH - BOOK 462318 6190248
LHA89 - INV 7029-2431 156583 LH - PATA 462355 6190409
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LHA90 R
LHA91 -
LHA92 -
LHA93 -
LHA94 -
LHA95 -
LHA96 -
LHA97 -
LHA98 -
LHA99 -
LHA100 -
LHA101 -
LHA102 -
LHA103 -
LHA104 -
LHA105 -
LHA106 -
LHA107 .
LHA108 -
LHA109 -
LHA110 -
LHA111 -
LHA112 .
LHA113 .
LHA114 .
LHA115 .
LHA116 -
LHA117 -
LHA118 .
LHA119 .
LHA120 -
LHA121 .
LHA122 .
LHA123 .
LHA124 .
LHA125 .
LHA127 .
LHA128 .
LHC1 R
LHC2 -
LHO70 -
LHO71P LHC1
LHO72P  |HA73
LHO73P .
LHO74 -
LHO75 -
LHO76P -
LHO77P  LHC2
LHO78 -
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2425 Permit Number: 156602

Govarnmant
of South Australia

Region: Loxton
Final Depth (m): 14
Site ID: LF-—INY

Completion Date: 12/08/08
Easting: 462314.223 Zone: 54

NS Elevation (mAHD): 12.52
Northing: 6190250.337

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LFA40

WILL HYDROSTRATIGRAPHIC
mBGL  COMSTRUCTION LG LITHOLOGICAL DESCRIFTION
o
1 Clay, grey, moist, plastic
2
Clay, lighter grey than above, moist, plastic
3
Sandy Clay, light brown, minor sand, gravel (calcrete] to <lem, very plastic, grey streaks
4
Sandy Clay as above, minor sand, minor mica
5
Sandy Clay as above, minor sand, minor mica to 1%
B
E
E. 7 Clayey Sand, grey, mica
a
8
Clayey Sand, light grey to cream, mica
9
Clayey Sand, grey, mica, fine-medium grained, sub-angular
10
Silty Sand, light grey to cream,medium grained, sub-angular
11
Shity Sand as above, medium-coarse grained, angular to sub-angular
12
- Silty Sand as above, introduction of Bookpurnong Formation @ 12.5mBGL
1 &=,
:{f:‘;‘tfﬁ' .'Ff_'f;.: Silty Clay, ofive green, glauconitic, shells dominant to <Scm, gritty
’ (ST AS
E:i{:::;mm o Interval Pressure Cement dbcelisterlin lolobi s
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I ID-"E M“s . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpumong Beds .T\lp - Pata Formation

s ::: Tpl - Loxton Sands

f Tpl Lwer Clys - Lower Loxton

Shelis and Clays
Notes: WE“ Construction Symbols [:‘ .
== ) )
Loxten Salt Interception [ Bentonite == proguction | l Opchhile féh:J coment
[ | Casing Tone I | Casing end cap L’:‘;:i: Gravel Pack
o



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2426 Permit Number: 156601
Completion Date: 12/08/08

Easting: 462331.135 Zone: 54

Govarnmant
of South Australia

Region: Loxton
Final Depth (m): 15
Site ID: LF-—INY

NS Elevation (mAHD): 13.01
MNorthing: 6190307.642

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LFA41

WLL HYDROSTRATIGRAPHIC
mBEL  CONSTRUCTRON LG LITHOLDGICAL DESCRIPTION
]
Clay, light grey, calcrete nodules to lom, plastic, moist
1
2 Clay as above
3
Clay as above, lower plasticity
4
Silty Clay, light brown, mica
5
Silty clay as above
]
Clayey Silt, fine sands, as above
7
% Clayey 5ilt, grey, mica present, increasing grey
a8
9 Clayey Silt as above
10
Clay, minar silts, grey, introduction of sands with depth.
11
Clayey Silt as above
12
Clayey 5ilt, as above, minor sands, introduction of shelis at depth
13
14 Shelly Clay, olive green, abundant shells, glavconitic
15
E:i{:::;mm I Interval Pressure Cement HSIO-Dhmeie el
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Zone Details . Carn - Monoman Formation .Tpﬂlh - Blanchetown Clay
Type Interval Diam Tmiph - Bockpumong Beds .T\lp - Pata Formation

MNotes:

Loxton Salt Interception

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

Production
Zone

il

| | e

[ | v

i
Casing end cap ::.{_EE Gravel Pack
i I el

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2427 Permit Number: 156600
12/08/08 NS Elevation (mAHD): 13.04
Easting: 462344.32 Northing: 6190364.362

Region: Loxton
Final Depth (m): 14
Site ID: LF-—INY

Completion Date:

Zone: 54
Current at:

DRILLHOLE NAME: LFA42

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

L mnsl;‘:;hm mnnun:amnwpmc LITHOLOGICAL DESCRIFTION
o
Gravelly sand, clayey and Aelolan soils, organic, light grey
1
Sandy clay, grey with orange flecks
2
Silty clay, dark to medium grey, mica
3
Siity clay as above, darker grey, mica
4
Silty clay as above, light brown clayey silts to fine sands
5
Silty Clay as above
B
'E Clay, fine sands, dark grey
J,é‘ 7
[ Clay as above, mica present
8
Clay as above
E)
Sandy clay to sandy silts, grey, fine sands were encountered, light grey
10
Sandy clay as above
11
Shelly clay, increasing shells wth depth, transition to Bookpurnong Formation
12
13 Shelly Clay, olive green, abundant shells, glavconitic
14
E:i{:::;mm I Interval Pressure Cement HSIO-Dhmeie el
. Ohac - Coonambidgal Clay
Production Zone Details . Cam - Manoman Formatian
Type Interval Diam Tmpk - Bookpurnong Beds

MNotes:

Loxton Salt Interception

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

Production
Zone

il

| | e

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
i I el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @

Unit Number: 7029-2428 Permit Number: 156619 Region: Loxton

Gavernment
Completion Date: 12/09/08 NS Elevation (mAHD): 13.99 Final Depth (m): 14 RY South Australfs
Easting: 462355.394 Zone: 54  Northing: 6190409.61 Site ID: LF-—INV e

Current at: 5/Mar/2012

DRILLHOLE NAME: LFA43

mBGL :amswr:hll:lm H\‘DHDST:.;EGA.I.PH( LITHOLDGICAL DESCRIPTION
i
Mo Sample Obtained
1
Sandy Clay, dark grey, plastic, medium grained sands
2
Sand, light grey, medium to coarse, sub-rounded
3
Clayey Sand, grey to quartz, calcrete to <5cm, low plasticity, overall grey to brown
q
Clayey Sand, decreasing sand content, decreasing calcrete, as bove
5
Silty sand to Silty clay as above, light grey to light brown
6
‘E Sand, orange, very moist, fine to medium grained sands
%; 7
S Silty sand as above, introductio of dark grey clay, minor shells
8
Silty Clay to 5ilt, grey, grading to sands, orange streaks, minor shells
9
Sandy Clay as above, light grey sands
10
Sandy Clay as above
11
Shty Clay minor sands, trending towards hard silty clay
12
Silty Clay as above, minor shells encountered
13
Shelly silty clay, dark olive green, shells
14
E:sl:rsnmm o Interval Pressure Cement SISO SURE Seroels

. Qhac - Coonambidgal Clay Eﬂpen - Worinen Formathen

Production Zone Detalls Qarn - Monoman Formation TpQit - Blanchetown Clay
Type Interval Diam gﬁ Tmph - Bookpurnong Beds Typ - Pata Formation
:- o7 Tpl - Loxton Sands : | Tpl Lwer Clys - Lower Loxton
| I - Shells and Clays
Notes: wﬂl Construction Symbols
RS WST— i | Bentonite = Froduction | [ Open hole i

[ | Casing ' ZTone I I Casing end cap E‘E‘;F:Erml?ack
AL



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2429 Permit Number: 156605 Region: Loxton
Govarnment
Completion Date: 12/09/08 NS Elevation (mAHD): 12.46 Final Depth (m): 13 oY Soush Austraiis
Departrmaent for WWater
Easting: 462326.386 Zone: 54 Northing: 6190459.112 Site ID: LF-—INV .
Current at: 5/Mar/2012
DRILLHOLE NAME: LFA44
WL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Silty clay, fluvial, flicodplain solls, silty and organic
1
Clay, dark grey, plastic
2
Clay as above, calcrete chips to <4em, slightly lighter than above
3
Clayey sand, light brown, well sorted
4
Clay, khaki brown, mica present
5
Clay as above, grey streaks
—a
E
= As above
o
@
a g
Clayey sand, dark grey, mica
8
Clayey sand, dark grey, as abave
9
Clayey sand as above, even coloured grey
10
Clayey sand as above
11
Clayey sand as above, trending toward clay, darker with depth
12
Shelly silty clay. Green/brown, rollable.
13
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— ' Shells and Clays
MNotes: Well Construction Symbeols
Loxtan Salt |I'|'I.¢-|'ttpli¢rl L | l 'L'Ipen e

Production
[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @
Unit Number: 7029-2444 Permit Number: 156618 Region: Loxton
Govarnment

Completion Date: 12/09/08 NS Elevation (mAHD): 16.66 Final Depth (m): 16 Y- South Australls

Departrmaent for Water
Easting: 462387.963 Zone: 54  Northing: 6190453.574 Site ID: LF-—INV ' i
Current at: 5/Mar/2012

DRILLHOLE NAME: LFA45

L mnsll::hhm mnnunEmpu LITHOLOGICAL DESCRIFTION
o
Loamy Sand, top soll, dark rich brown
i
Sand, minor quartz gravels to ~3mm, mica, light brownish to grey, sands tending to fine
2
Sand, as above
3
Sand, as above, intro of clays, grey streaks
4
Sandy clay, light brown, minor quartzite sands, well rounded
5
Sandy clay as above
&
Silty clays, shells, very wet, khaki with grey streaks
7
E Silty clay, dark grey, minor shells
J":E. 8
E Sandy to Silty clay as above
9
10 Silty clay, as above
11
Silty clay as above, increasing sand composition, decreasing shell
12
Silty clay as above, well sorted fine silts and sands, lighter grey than above
13
Silty clay as above
14
Sity clay as above, intro of shells
15 -
% Shelly silty clay. Green/brown, rollable.
16 i
E:T::I'smm I Interval Pressure Cement HSIO-Dhmeie el
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Productian Zone Detalls . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B v - Pata Formation
[+22% Tpl - Loxtan Sands I | Tpl Lwer Clys - Lawer Loxton
— — shells and Clays
Notes: Well Construction Symbeols
EEE) : 2l
Loxton Salt Interception i Bentonite g Production l [ Open hole E?@IJ Cement

[ | Casing Tone I | Casing end cap ::’:ﬁ::é Gravel Pack
Ba



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2431 Permit Number: 156603
Completion Date: 12/09/08 NS Elevation (mAHD): 15.48
Easting: 462388938 Zone: 54 Northing: 6190372.076

Region: Loxton
Final Depth (m): 20
Site ID: LF-—INY

DRILLHOLE NAME: LFA46

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LOG LITHOLOGICAL DESCRIFTION
o
Sandstone, coarse conglomerate
1
Silty sand, rich organic topsoil, light brown
2
Gravelly sand, grey, subrounded quartz gravels to <Smm, muddy grey clays present
3
Clayey sand, light brown, medium plasticity
d
Clay to clayey sands, grey streaks, minor small gravels to ~3/4mm
5 e
:E‘ Silty sand, very moist, light grey to very light orange
6 [e
:: Silty sand as above, moist
7 t
i Silty sand as above, intro of shelly clay, dark grey sands
8 |
1 Silty sand grading to Shelly Clayey Sand with depth, dark grey
— Z
E_ I Sllty sand as above, dark grey silty clay sand, shells present
E 10
g Silty sand as above
11
Siity sand as above, extinction of shells with depth, clean fine grey sands
12
Silty Sands as above, lighter grey than above
13
Siity sands as above
14
i 1 Silty sands as above, introduction of shells at base
- SE0E0AS

- e ] ‘r ]

Shelly silty clay. Green/brown, rollable.

17
18
Limestone, grey, limestone chips, fossiliferous
19
Limestone as above, grey, limestone chips, fossiliferous
20
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay
FI'M 5 z D “5 . Carn - Moanoman Formation
Type Interval Diam Tmph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA
MNotes: Wall Construction Symbeols
Loxton Salt Interception ' L = Production
[ | Cating Zone

[ | v

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
— shells and Clays

%ﬂ Cement

I | Casing end cap feage Gravel Pack

e
el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2529 Permit Number: 181918
Completion Date: 10/15/09
Easting: 462360.77

Region: Loxton
Final Depth (m): 15
Site ID: LF-—INY

NS Elevation (mAHD): 13.01

Zone: 54  Northing: 6190331.39

DRILLHOLE NAME: LFA47

WELL HYDROSTRATIGRAPHIC

mBGL  CONSTRUCTEON LG UITHOLOGICAL DESCRIFTICN

]

Sandy Silty Clay, grey, rollable, sandstone nodules at 3.5mBGL

Depth (m)

o

10

11

12

13

14 Shelly, Gritty Silty Clay as above, olive green, abundant shells

15

Casing Details

dro-Stratigraphic Symbols
Details [s] y e

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation

Pressure Cement

Interval

Production Zone Details

Type Interval Diam Tmiph - Bookpurnong Beds

'I
{ .:_ Tpl - Loxton Sands

MNotes: Well Construction Symbeols

! .
] Bentonite Production
[ | Casing Zone

Loxton Salt Interception

il

Current at:

[ | ooenne

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

Sandy Siity Clay, cream trending to lighter grey with depth, uniform consistency, rollable

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

: ' Tpl Lwwer Clys - Lower Loxton
— Shelts and Clays

%ﬂ Cement

Casing end cap {{;5 Gravel Pack
T



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2340 Permit Number: 141930
Governmeant

N Eleuaticn (rnHR) 31.064 Final Depth (m): 42 of South Australia
Departrment far Water
Site ID: LH-—INV i 1 farWat

Region: Loxton
Completion Date: 3/28/08

Easting: 462613 Zone: 54 Northing: 6191579
Current at: 5/Mar/2012

DRILLHOLE NAME: LHA72

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Sand. Red/brown sand with significant (~50%) calcrete content.
2
Sandy clay. Dense, rollable red/brown clay. Fine to medium sand becoming abundant towards end of
sample.
4
6 Gravely sand. Clear to yellow guartz sand and gravel to 3mm. Poar to moderately sorted, subrounded,
8 Gravely sand as above with introduction of fine to medium orange quartz sand.
Sand. Predominantly medium to coarse grained with minor gravel to 2.5mm. Poor to moderately
sorted, subrounded, orange/yellow,
10 Sand. Fine to medium grained orange/yellow sand with minor coarse sand to 2mm. Moderately sorted,
subrounded.
12
Sand. Fine to medium guartz sand to 0.5mm. Moderately sorted with clear to yellow/orange grains,
14 subrounded, minor muscovite,
16
- Fine to medium sand as above. Minar apaques and muscovite. Minor gravel to 4mm.
E?-ﬂ Sand. Fine grained quartz sand. Opagues and muscovite present. Moderate to well sorted, Thin hard
5 calcrete layer ~19.5m.
IE‘ZZ Silty sand, Predominately fine grained quartz sand to 0.2mm. Orange silt, Introduction of shell
o fragments ~22.5m,
Shelly sand. Predominately medium to coarse quartz sand to 2mm. Poorly sorted with abundant fine
24 sand and minor gravel to 3mm. Yellow/orange subrounded grains. Shell fragments,
76 Sand. Fine quartz sand. Yellow/orange, subrounded, opagues present.
Sand as above becoming silty.
- Silty sand, Fine grained sand, grey silt. Minor shell fragments and opagues.
Silty sand as above becoming clayey.
0 !
Silty, sandy clay, Low density, minor shell fragments,
32
34 Silty clay. Medium density, pliable, rollable,
36
38 Shelly silty clay. Green/brown, rollable.
o Clay. Grey, pliable, low density, shell fragments.,
5 Grey silty clay turning to Limestene, Friable limestone chips
4
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement

. Ohac - Coonambidgal Clay

Production Z D ils . Carn - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds

+*2% Tpl - Lowtan Sands

LA
Motes: Well Construction Symbols
Loxton Salt Interception = L = Production

[ | Cating Zone

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

I | Casing end cap L’E‘:‘}: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Permit Number: 141937

Unit Number: 7029-2339

Completion Date:

Easting: 462617

3/27/08

Zone: 54

DRILLHOLE NAME: LHA73

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON

]

12

16

Eepth [n;l]
oo

b

48

52

56

80
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

NS Elevation (mAHD): 32.238
Northing: 6191628.549

Interval

Interval

Pressure Cement

Region: Loxton
Final Depth (m): &0
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Sand. Fine to medium red/brown sand, poor to moderately sorted. Minor calcrete.

Sandy clay. Dense, rollable red/brown clay, Fine to medium sand becoming abundant beyond 4m.

Sand. Clear/milky to yellow coarse quartz sand to 2mm. Moderate to well sorted, subrounded,

Gravely sand. Clear/milky to yellow quartz sand and gravel to 3mm, Poor to moderately sorted,
subrounded,
Gravely sand as above with introduction of fine to medium quartz sand.

Sand. Fine to medium grained grey to yellow sand with minor coarse sand to 2mm. Moderately sorted,
subrounded. Introduction of muscovite.
Sand as above with increase in coarse sand/fine gravel to 3mm. Poarly sorted.

Sand, Predominantly fine to medium guartz sand to 0.5mm. Minor coarse sand to 1Imm. Moderately
sorted with clear to yellow/orange grains, subrounded, minor muscovite,

Sand. Fine grained quartz sand. Moderately sorted with minor silt. Opaques and muscovite present.

Silty sand, Predominately fine grained guartz sand to 0.2mm. Orange silt, Introduction of shell
fragments ~22.5m,

Shelly sand. Predominately fine to medium quartz sand with minor coarse sand to 2mm. Poorly sorted.
Yellow/orange subrounded grains. Shell fragments, Grey silt.

Sand. Fine quartz sand, Yellow/orange, subrounded, opagues present, Minor grey silt,

Silty sand. Fine grained sand, grey silt. Minor shell fragments.

Silty sand as above becoming clayey.

Siity, sandy clay. Low density, minor shell fragments.
Silty clay. Medium density, pliable, rollable.

Shelly silty clay. Green/brown, rollable.

Grey silty clay turning to Limestene. Friable limestone chips.

Limestone, Friable, fine grained. Fawn-grey,

Grey clay/marl.

Hydro-Stratigraphic Symbols

Diam

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation
Tmph - Bookpurnong Beds

[+22% Tpl - Loxtan Sands
LI

‘Well Construction Symbols
| Bentonite Production
Zone

il

| | e

[ | v

i
Casing end cap ::.{_EE Gravel Pack
i I el

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2341 Permit Number: 141938

NS Elevation (mAHD): 32.989
Northing: 6191679

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 3/28/08 of South Australia

Easting: 462635

Departrmaent for WWater

Zone: 54
Current at: 5/Mar/2012

DRILLHOLE NAME: LHA74

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand. Fine to medium grained. Poor to moderately sorted, red/brown.
Sandy clay. Dense clay, pliable.
4 Sandy clay, dense, rollable red/brown clay. Fine to medium sand,
Sand, Clear/milky to yellow/orange coarse quart2 sand to 2mm, Moderate to well sorted, subrounded,
g Sand as above with introduction of gravel to 3mm.
Gravely sand. Clear/milky to yellow/orange quartz sand and gravel to 3mm, Poor to moderately sorted,
subrounded.
Sand. Fine to medium grained milky to yellow sand with miner gravel to 3mm. Moderately sorted,
subrounded, Minor muscovite,
12
Sand, Fine to coarse quartz sand. Poorly sorted with minor gravel to 3mm, Subrounded milky to
vellow/orange grains,
16
Sand as above with minor gravel to 4mm.
E»n
£
a
8 Sand. Predominately fine grained quartz sand to 0.2mm, Minor orange silt.
24
Shelly sand. Predominately fine to medium quartz sand with minor coarse sand to 1.5mm. Poorly
sorted. Yellow/orange subrounded grains. Shell fragments. Grey silt.
Silty sand, Fine grained sand, grey silt. Minar shell fragments.
8
Sand as above with increase in grey silt and introduction of clay.
Clayey silty, sand. Fine sand, minar shell fragments, grey silt,
32
Silty, sandy clay. Low density, minor shell fragments.
36 Silty clay. Medium density, pliable, rallable.
Shelly silty clay. Green/brown, rollable.
w B—
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception ]| Bentonite = Production | l Open haole
[ | Cating Zone ;




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2338 Permit Number: 141946

3/27/08 NS Elevation (mAHD): 30.627
Easting: 462558.451 Zone: 54 Northing: 6191628.689

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

Completion Date:

DRILLHOLE NamE: LHA75

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand. Red/brown fine to medium grained, poor to moderately sorted.
3 Sandy clay. Dense, rallable red/brown clay. Fine to medium sand becoming abundant towards end of
sample.
4 Sand. Predominately coarse sand with minor fine gravel. Clear to yellow/orange quartz sand. Moderate
to well sorted, subrounded.
B
8
Sand. Fine to coarse grained with minor gravel to 2.5mm. Moderately sorted, subrounded,
orange/yellow grains.
10
12
Sand. Fine to medium grained with minar coarse sand to 2mm. Moderately sorted, subrounded,
14 orange/yellow grains. Minor opagques and muscovite.
16
Sand. Predominantly fine to medium guartz sand to 0.4mm. Minor final gravel, Moderate to well sorted
18 with clear to yellow/orange grains, subrounded, minor muscovite.
E
S0
-
@
EH Sand. Fine grained quartz sand. Moderately sorted with minor silt. Minor coarse sand and shell
fragments.
24
Sand as above with increase in silt.
26
Sty sand. Fine grained quartz sand. Grey silt. Introduction of clay. Minor shell fragments.
28
= Clayey silty, sand. Fine sand, grey silt.
32
Silty clay. Medium density, pliable, rollable,
34
36 F
Shelly silty clay. Green/brown, rollable.
38
Grey silty clay turning to Limestone.
40 Limestone. Grey, friable, fine grained.
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂdl.lﬂ'.il;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown I:IAIlr
Type Interval Diam Tmph - Bockpurnong Beds . Typ - Pata Farmation
+*2% Tpl - Lowtan Sands I | Tpl Lwer Clys - Lawer Loxton
— J Shells and Clays
MNotes: Well Construction Symbeols
Lowbon Sk Inberception ] Bentonite —— Production | l Open hole Camint

| | e

Tone I | Casing end cap ;{;'E Gravel Pack

¥
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2342 Permit Number: 141951 Region: Loxton
Govarnment
Completion Date: 3/28/08 NS Elevation (mAHD): 31.466 Final Depth (m): 42 Y- South Australls
Departrmaent for Water
Easting: 462666.094 Zone: 54  Northing: 6191324.017 Site ID: LH—INV ' i

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA76

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o Sand, Fine to coarse guartz sand. Poorly sorted, subangular to subrounded. Calcrete fragments, rock
fragments.
2
Sand. Fine to medium quartz sand. Red/brown silt, Minor calcrete and rock fragments.
4
& Sand. Medium to coarse sand to 1.5mm. Clear to yellow/orange quartz sand. Moderate to well sorted,
subrounded.
8 — .
Sand as above with introduction of fine gravel to 3mm.
10 Gravely sand. Milky to yellow/orange quartz medium to coarse sand/gravel to 3mm, Moderately
sorted, subrounded.
12
Sand. Fine to medium grained with minar coarse sand to 2mm. Moderately sorted, subrounded,
4 orange/yellow grains, Minor opagques and muscovite.
1
Sand. Predominantly fine to medium quartz sand to 0.3mm. Moderate to well sorted with clear to
T yellow/orange grains, subrounded, minor muscovite,
Silty sand. Fine quartz sand to 0.2mm. Moderately sorted clear to yellow/orange grains, subrounded,
18 minor muscovite, Grey silt.
Exn
= Sand. Predominately fine to medium guartz sand with minor coarse sand to 1.2mm. Moderately sorted.
=4 Yellow/orange subrounded grains. Shell fragments reducing with depth, Grey silt.
@
EZZ
24
Silty sand, Fine quartz sand to 0.2mm, Moderately sorted clear/yellow to grey grains, subrounded,
Increasing grey silt, Minor shell fragments 25 to 27m.
26
28 Silty sand. Fine grained quartz sand. Grey silt. Introduction of clay.
0 . )
Clayey silty, sand. Fine sand, grey silt.
32
34 Silty clay. Medium density, pliable, rollable.
36
18 Shelly silty clay. Green/brown, rollable.
40 Grey silty clay turning to limestone.
42 Limestone. Grey, friable, fine grained.
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{K’I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam @ Tmiph - Bockpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— ' Shells and Clays
MNotes: Well Construction Symbeols

Laxton Salt Interception ]| Bentonite Production | l Open hole

[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2343 Permit Number: 141952

3/29/08 NS Elevation (mAHD): 31.254
Easting: 462668.649 Zone: 54 Northing: 6191367.669

Region: Loxton
Final Depth (m): 28
Site ID: LH-—-—-INV

Completion Date:

DRILLHOLE NAME: LHA77

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LOG LITHOLOGICAL DESCRIFTION
o
Sand, Fine to coarse guartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
3 fragments.
Sand. Predominantly medium to coarse, yellow to orange quartz sand, Moderately sorted, subangular
a to subrounded.
Sandy clay. Dense clay, minor coarse quartz sand.
Sand. Medium to coarse sand to 1.5mm. Clear to yellow/orange quartz sand, Moderately sorted,
5 subrounded,
a3
Sand, Medium to coarse sand to 2mm. Clear to yellow/orange quartz sand. Moderate to well sorted,
subrounded, Minor gravel 9to 11m.
10
Sand. Fine to medium grained with minor coarse sand to 2mm. Poor to moderately sorted,
12 subrounded, orange/yellow grains, Minor opagues and muscovite,
£
=14
o Sand. Predominantly fine to medium guartz sand to 0.4mm, minor coarse sand, Moderately sorted with
g clear to yellow/arange grains, subrounded, minor muscovite,
16
Sand as above with increase in coarse sand and minor gravel. Poorly sorted.
13
Silty sand. Fine quartz sand with significant brown silt.
2 Sand. Fine quartz sand to 0, 3mm. Moderately sorted clear to yellow/orange grains. Subrounded, minor
muscovite, opaques and shell fragments. Grey silt increasing 21 to 22m.
22
Sand. Fine quartz sand, Moderately sorted yellow/orange grains, subrounded, minor opaques and shell
24 fragments, Grey silt increasing with depth,
Sand. Fine to medium guartz sand, Moderately sorted, Grey silt. Abundant shell fragments.
] Silty sand, Fine quartz sand to 0.3mm, Moderately sorted yellow to grey grains, subrounded, Increasing
grey silt. Minor shell fragments.
28 Silty sand as above becoming clayey.
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Zone Details . (am - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Tmph - Booskpurmong Beds .Tﬂ: - Pata Formation
:: ::: Tl - Loxtan Sands e : Tpl Lwer Clys - Lower Loxton
W = Sﬂtmdfﬂﬂ-\"ﬁ

MNotes: Well Construction Symbeols

i I Bentonite

Loxton Salt Interception Production
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]_l Flaf

e
%ﬂ Cement



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2344 Permit Number: 141953

Completion Date: 3/29/08
Easting: 462677.849 Zone: 54

Region: Loxton
Final Depth (m): 41
Site ID: LH-—-—-INV

NS Elevation (mAHD): 31.515
Northing: 6191417.781

DRILLHOLE NAME: LHA78

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Sand, Fine to coarse guartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
fragments.
2
Sand. Fine to medium quartz sand. Red/brown silt, Minor calcrete.
4
Sand, Fine to coarse grained with minor gravel to 2.5mm, Moderately sorted, subrounded,
i orange/yellow grains.
Sand. Medium to coarse sand to 2mm. Clear to yellow/orange quartz sand. Moderate to well sorted,
subrounded.
. Gravely sand. Medium to coarse quartz sand/gravel to 3mm, Moderate to well sorted, yellow/arange
subrounded grains.
10
Sand. Fine to medium grained with minor coarse sand to 2mm. Poor to moderately sorted,
12 subrounded, orange/yvellow grains, Minor opaques and muscovite.
14 Sand, Predominantly fine to medium guartz sand to 0.3mm, minor coarse sand, Moderately sorted with
clear to yellow/arange grains, subrounded, minor muscovite and opagques
16
Sand as above. Poorly sorted with minor silt and gravel.
18
E
=20 Sand. Fine quartz sand to 0.3mm. Moderately sorted clear to yellow/orange grains, subrounded, minor
B muscovite and opagques. Becoming siity 21 to 22m, Shell fragments 20 to 22m.
[
oz
24 Sand. Fine grey quartz sand, Moderately sorted, subrounded, muscovite and opaques. Grey silt.
26 = = - .
Sand. Fine to medium grey gquartz sand with abundant shell fragments, Grey silt,
28 Sand as above with reduced shells and increased grey clayey silt.
0 Clayey silty sand, Fine grained quartz sand. Grey clayey silt,
4 Clayey silty, sand. Fine sand, grey silt.
34 Silty clay. Medium density, pliable, rollable.
36
18 Shelly silty clay. Green/brown. Rollable,
a0 Grey silty clay turning to Limestone.
Limestone. Grey, friable, fine grained.
42
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole Cement

| | e

Zone I | Casing end cap i’;’igg Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2354 Permit Number: 141954

4/1/08
Easting: 462685.995 Zone: 54

Region: Loxton
Final Depth (m): 27
Site ID: LH-—-—-INV

NS Elevation (mAHD): 31.424
MNorthing: 6191463.038

Completion Date:

DRILLHOLE NAME: LHA79

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION

o
Sand. Fine to coarse quartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
fragments.

2
Sandy clay. Dense clay. Minor coarse quartz sand.

4
Sand. Medium to coarse sand to 2mm. Clear to yellow/arange quartz sand. Moderately sorted,
subrounded.

= Sand, Medium to coarse sand to 2mm. Milky to red quartz sand. Moderately sorted, subrounded.
Minor gravel te 3mm.

a8 Gravely sand. Medium to coarse quartz sand/gravel to mm, Moderately sorted, yellow/orange
subrounded grains.
Sand. Fine to coarse grained with minor gravel to 2.5mm, Moderately sorted, subrounded,

10 orange/vellow grains.

12 . . . ' ;
faky Sand. Predominantly fine to medium guartz sand to 0.3mm, minor coarse sand, Moderately sorted with
_E, clear to yellow/orange grains, subrounded, minor muscovite,
£
e
[=]

16 Sand as above with increase in coarse sand and minor silt. Poor to moderately sorted,

13

Sand, Fine quartz sand to 0.3mm, Moderately sorted clear to yellow/orange grains. Subrounded, minor

20 miuscovite and opaques, Becoming silty 19 to 22m. Shell fragments 20 to 21m.

22

Sand. Fine quartz sand around 0.2mm. Moderately sorted clear/grey to yellow grains, subrounded,
minor muscovite and opaques. Increasing silt.

4

Silty sand. Fine quartz sand as above with increase silt content,
Sand. Fine to medium grey quartz sand with abundant shell fragments, Grey silt.
26
Silty sand. Fine grained quartz sand. Grey silt, Introduction of clay.
28
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Carn - Manoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Tmpk - Bookpurnong Beds

[+22% Tpl - Loxtan Sands
LI

Notes: }:I.'all Construction Symbols
e .

Loxton Salt Interception = L = Production
| fome =

[ | ooenne

.T\lp - Pata Farmation

: ' Tpl Lwwer Clys - Lower Loxton
— Shelts and Clays

%ﬂ Cement

Casing end cap {{;5 Gravel Pack
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2345 Permit Number: 141955
3/20/08 NS Elevation (mAHD): 30.964
Easting: 462698.441 Zone: 54 Northing: £6191523.008

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Completion Date:

prILLHOLE NaME: LHASOD

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  COMSTRUCTION LG LITHOLOGICAL DESCRIFTION
o Sand, Fine to coarse quartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
fragments.
2 Sandy clay. Dense grey clay. Minor coarse quartz sand.
Sandy clay, dense, rollable red/brown clay. Fine to medium sand.
4 Sand. Fine to coarse grained with minor fine gravel. Moderately sorted, subrounded, orange/yellow
grains.
&
Gravely sand. Medium to coarse quartz sand/gravel to Smm. Moderately sorted, yellow/orange
8 subrounded grains.
10 Sand. Medium grained with minor coarse sand ta 2mm. Moderately sorted, subrounded,
orange/yellow grains. Minor opagues and muscovite.
12
14 Sand, Medium to coarse quartz sand. Abundant fine sand, poor to moderate sorted, subrounded,
orangefyellow grains. Minor opagques and muscovite,
Sand. Fine quartz sand to 0.3mm. Moderately sorted clear to yellow/orange grains, subrounded, minor
16 muscovite and opagues,
Sandy silt. Fine quartz sand. Grey silt.
18
- Sand. Fine quartz sand to 0.3mm. Moderately sorted clear to yellow/orange grains, subrounded, minor
Em muscovite and opaques.
£
o
322 5and as above with introduction of shell fragments.
i Sand. Fine to medium guartz sand. Minor coarse sand. Abundant shell fragments, Grey silt.
Silty sand, Fine grained quartz sand. Abundant silt,
26
Silty sand. Fine grained quartz sand. Grey silt. Introduction of clay.
28
30 Clayey silty, sand. Fine sand, grey silt.
32
34 Silty clay. Medium density, pliable, rollable,
36
38 ’
Shelly silty clay. Green/brown, rollable.
40
5 Grey silty clay turning to Limestone,
4
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂdutﬁl]l'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bockpurnong Beds . Typ - Pata Farmation
+*2% Tpl - Lowtan Sands I | Tpl Lwer Clys - Lawer Loxton
— J Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole ] Cement
[ | Casing Tone I | Casing end cap L’:‘:F: Gravel Pack
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2355 Permit Number: 141956
Completion Date: 4/23/08 NS Elevation (mAHD): 30.592
Easting: 462708.513 Zone: 54 Northing: 6191570.124

Region: Loxton
Final Depth (m): 27
Site ID: LH-—-—-INV

DRILLHOLE NAME: LHA81

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LOG LITHOLOGICAL DESCRIFTION
o
Sand. Fine to coarse guartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
fragments.
2
Sandy clay. Dense, rollable red/brown clay. Fine to medium sand,
4
6 Sand. Medium to coarse sand to 2mm., Minor gravel to 3mm. Maderately sorted, subrounded.
Milky/vellow grains.
a3
Sand. Predominantly fine to medium grained with abundant coarse sand to 2mm. Poor to moderately
10 sorted, subrounded, orange/yellow grains. Minor opaques and muscovite,
12 Sand. Fine to medium as above, Nil coarse sand. Moderate to well sorted.
E
=
ﬁm Sand. Medium to coarse guartz sand. Abundant fine sand. Minor gravel, Poor to moderate sorted,
g subrounded, orange/yellow grains. Minor opaques and muscovite.
Sandy silt, Fine quartz sand. Grey silt.
16
18 Sand. Fine quartz sand to 0.3mm. Moderately sorted clear to yellow/orange grains, subrounded, minor
muscovite and opagues,
20
Sand as above with introduction of shell fragments.
Sand. Fine to medium quartz sand, Minor coarse sand, Abundant shell fragments, Grey silt.
22
Shity sand. Fine grained quartz sand to 0.2mm, Abundant silt.
4
Shelly sand. Fine to coarse quartz sand with abundant shell fragments to 10mm.
Shelly sand. Fine to medium quartz sand. Abundant grey silt increasing with depth.
26
Silty sand. Fine grained quartz sand. Grey silt, Introduction of clay.
28
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Trmpb - Baokpurnong Beds B e - Pata Formation

+*2% Tpl - Lowtan Sands
LI

Notes: }:I.'all Construction Symbols
Loxton Salt Interception ==Y L = Production
| fome =

[ | ooenne

|| Tpl Lwer Clys - Lower Loxton
— Shelts and Clays

I I Casing end cap :’:’”3‘ Gravel Pack
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2346 Permit Number: 141957
3/29/08

Easting: 462738329 Zone: 54

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Completion Date: NS Elevation (mAHD): 31.729

Northing: £6191732.163

DRILLHOLE NAME: LHAS82

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Sand, Fine to coarse guartz sand. Poorly sorted, subangular to subrounded. Calcrete and rock
fragments.
2
4 Sandy clay. Dense, rollable red/brown clay. Fine to medium sand.
Gravely sand. Medium to coarse quartz sand/gravel to 3mm. Moderate to well sorted, clear to grey
6 subangular to subrounded grains.
Sand. Fine to coarse gquartz sand. Minor fine gravel, Moderately sorted, subrounded, clear to
8 orange/yellow grains.
Sand. Fine to medium grained. Moderate to well sorted, subrounded, clear to orange/yellow grains.
10 Minor opagues and muscavite.
12 Sand. Predominantly fine to medium grained with abundant coarse sand to 2mm. Poor to moderately
sorted, subrounded, clear to orange/fyellow grains. Minor opagques and muscovite.
14 Sand. Medium to coarse guartz sand. Abundant fine sand, Minor gravel, Poor to moderate sorted,
subrounded, orange/yellow grains, Minor opagues and muscovite.
16
Gravely sand. Fine to coarse quartz sand/gravel to 4mm. Poorly sorted, grey to yellow/orange
8 subrounded grains. Minor opaques and muscovite,
—_ Sand. Fine to coarse guartz sand. Poorly sorted, yellow/orange subrounded grains. Orange silt.
Exn
= Sand. Fine to coarse quartz sand. Poorly sorted, yellow/orange subrounded grains. Abundant shell
a fragments.
o
[Trr)
[ Silty sand. Fine grained quartz sand to 0.3mm. Abundant brown silt.
24 Sand, Fine to medium quartz sand, Minor coarse sand, Abundant shell fragments, Grey silt increasing
with depth.
26
Silty sand. Fine grained quartz sand. Grey silt. Introduction of clay. Minor shell fragments.
28
30 . "
Clayey silty, sand. Fine sand, grey silt.
32
34 Silty clay. Medium density, pliable, rollable,
36
38 Shelly silty clay. Green/brown, rollable.
40 Grey silty clay turning to Limestone,
42 Limestone. Grey, friable, fine grained.
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole Cement

| | e

Zone I | Casing end cap i’;’igg Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2347 Permit Number: 141958

Completion Date: 3/30/08 NS Elevation (mAHD): 31.588
Easting: 462761.616 Zone: 54 Northing: 6191844.309

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHAS83

| | e

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
0 Sand. Fine to medium sand. Calcrete and rock fragments, organic matter.
Sand. Fine to medium quartz sand. Poorly sorted, subangular to subrounded. Calcrete fragments, rock
2 fragments.
4 Sandy clay, dense, rollable red/bBrown clay. Fine to medium sand.,
Gravely sand. Medium to coarse quartz sand with minor gravel to 3mm. Moderately sorted, clear to
6 yellow subangular to subrounded grains.
8
Sand. Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,
10 subrounded, clear to arange/yellow grains. Minor opagues and muscovite,
12
Gravely sand. Fine to coarse quartz sand/gravel to 4mm, Poorly sorted, grey to yellow/orange
4 subrounded grains. Minor opaques and muscovite,
1
16 Sand. Medium to coarse guartz sand. Abundant fine sand. Minor fine gravel, Poor to moderate sorted,
subrounded, orange/yellow grains, Minor opagues and muscovite.
18 P
Sandy silt. Fine sand, grey silt.
E?-ﬂ Gravely sand. Fine to coarse quartz sand/gravel to 4mm, Poorly sorted, clear to yellow subrounded
5 grains. Abundant grey silt.
'E.zz As above with reduced coarse sand/gravel and increase in grey silt.
o Sand. Fine to coarse quartz sand. Poor to moderately sorted, clear to yellow subrounded grains.
Abundant shell fragments.
24
Silty sand, Fine grained quartz sand. Grey/brown silt increasing with depth.
26
28 Silty sand, Fine grained quartz sand. Grey silt. Introduction of clay. Minor shell fragments.
30
4 Clayey silty, sand. Fine sand, grey clayey silt increasing with depth.
34
Silty clay. Medium density, pliable, rallable.
36
£ Shelly silty clay. Green/brown. Rallable. Abundant shell fragments to 20mm.
40 Grey silty clay turning to Limestone,
42 Limestone. Grey, friable, fine grained.
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole Cement

Zone I | Casing end cap i’;’igg Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2356 Permit Number: 141960

4/1/08 NS Elevation (mAHD): 31.752
Zone: 54 Northing: 6191941.5

Region: Loxton
Final Depth (m): 26
Site ID: LH-—-—-INV

Completion Date:

Easting: 462672.03

DRILLHOLE NAME: LHA84

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHIC
mBGL  COMSTRUCTION LOG LITHOLOGICAL DESCRIFTION
. Sand. Fine to medium sand. Calcrete fragments, rock fragments, organic matter.
3 Sand. Fine to medium guartz sand. Minor coarse sand. Maoderately sorted, subangular to subrounded.
Calcrete fragments,
4 Sand. Fine to coarse quartz sand. Poorly sorted, subangular to subrounded orange/red grains. Calcrete
fragments, rock fragments.
Sand, Fine to medium grained with minor coarse sand. Moderately sorted, subrounded, orange/yellow
5 Erains.
Gravely sand. Medium gquartz sand with abundant coarse sand/gravel to 3mm. Moderately sorted, clear
to yellow/orange subrounded grains,
B
10 Sand, Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,
subrounded, clear to orange/yellow grains. Minor opagues and muscovite.
-EIE
_ As above with increase in coarse sand and fine gravel. Moderately sorted.
£
=4 Sand. Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,
g 14 subrounded, clear to orange/yvellow grains. Minor opaques and muscovite.
16 Gravely sand. Fine to coarse quartz sand/gravel to 3mm, Poorly sorted, grey to yellow/orange
subrounded grains. Minor opaques and muscovite,
13
Gravely sand. Fine to medium quartz sand with minor coarse sand/gravel to 4mm. Poorly sorted, clear
to yellow subrounded grains. Minor grey silt.
L Gravely sand, Medium to coarse quartz sand/gravel to 4mm, Poor to moderately sorted, yellow/orange
subrounded grains. Minor grey silt, opaques and muscovite,
Gravely sand as above with abundant fine sand grey silt. Poarly sorted.
2 Sand. Fine to coarse guartz sand. Poor to moderately sorted, clear to yellow subrounded grains.
Abundant shell fragments,
Sand. Fine grained quartz sand. Moderate to well sorted, clear to yellow subrounded grains, Minor grey
24 silt.
Silty sand, Fine grained quartz sand. Grey/brown silt increasing with depth. Introduction of clay.
26
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Tmph - Booskpurmong Beds .Tﬂ: - Pata Formation
:: ::: Tl - Loxtan Sands e : Tpl Lwer Clys - Lower Loxton
W = Sﬂtmdfﬂﬂ-\"ﬁ

MNotes: Well Construction Symbeols

i I Bentonite

Loxton Salt Interception Production

il

[ | ooenne

Tone Casing end cap :’:‘;ﬁ Gravel Pack
]_l Flaf

e
%ﬂ Cement



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2348 Permit Number: 141963
Governmeant

NS Elevation (mAHD): 32.335 Final Depth (m}): 42 of St Boctrulia
Departrment far Water
Site ID: LH-—INV i 1 farWat

Region: Loxton
Completion Date: 3/30/08

Easting: 462575.587 Zone: 54 Northing: £6191939.266
Current at: 5/Mar/2012

DRILLHOLE NAME: LHAS8S5

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand. Fine to medium sand. Calcrete fragments, rock fragments, organic matter.
5 Sand. Fine to medium quartz sand, Moderately sorted, subangular to subrounded.
4 . ;
Sandy clay. Dense, rollable clay. Fine to medium sand.
&
8 Sand. Fine to medium grained with minar coarse sand. Moderately sorted, subrounded, clear to
vellowforange grains. Minor muscovite,
10 - .
Sand as above with increase in coarse sand,
12 Sand. Medium to coarse sand with minor fine gravel. Well sorted, subrounded, clear to orange/yellow
grains. Minar opaques and muscovite,
14 Sand. Fine to medium sand with minor fine gravel, Moderate to well sorted, subrounded, clear to
orange/yellow grains. Minor apaques and muscovite.
16 = —
Sand as above with increase in fine gravel,
18 Sand. Fine grained quartz sand with minor coarse sand/fine gravel. Moderately sorted, clear ta yellow
subrounded grains. Minar grey silt, muscovite and opagques.
E Sand. Fine to medium guartz sand. Moderate to well sorted, clear to yellow subrounded grains. Minar
L0 muscovite and opagues.
= Sand. Fine quartz sand. Well sorted, clear to yellow subrounded grains. Minor muscovite and opagues.
%22 Sand. Fine to medium quartz sand with minor coarse sand/fine gravel. Moderately sorted, clear to
a vellow subrounded grains. Minor muscovite and opagues.
Sand as above with abundant shell fragments,
24 Sand. Fine grained quartz sand. Moderate to well sorted, clear to yellow subrounded grains, Minor grey
silt and shell fragments.
6 Sand. Fine grained quartz sand. Moderately sorted, grey to yellow subrounded grains. Minor shell
fragments. Grey/brown silt Increasing with depth.
28 ) .
Clayey silty sand. Fine grained quartz sand. Grey/brown clayey silt increasing with depth.
30
4 Clayey silty, sand. Fine sand, grey silt.
34
Silty clay. Medium density, pliable, rallable.
36
£ Shelly silty clay. Green/brown, rollable.
40 Grey silty clay turning to Limestone,
42 Limestone. Grey, friable, fine grained.
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement

. Ohac - Coonambidgal Clay

Production Z D ils . Carn - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA

Motes: Well Construction Symbols

Loxton Salt Interception = L = Production
[ | Cating Zone

| l Open hole

I | Casing end cap L’E‘:‘}: Gravel Pack

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2349 Permit Number: 141964

Region: Loxton
Govarnmant

NS Elevation (mAHD): 32.673 Final Depth (m): 42 Y- South Australls
Departrmaent for Water
Easting: 462319.926 Zone: 54  Northing: 6191979.877 Site ID: LH—INV ' i

Completion Date: 3/30/08

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA86

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o
5 Sand. Fine to medium sand. Calcrete fragments, rock fragments.
4 Sand. Fine to coarse quartz sand, Poorly sorted, subangular to subrounded orange/red grains, Calcrete
fragments,
e Gravely sand. Medium guartz sand with abundant gravel to 4mm. Moderately sorted, clear to
yellow/orange subrounded grains.
8
10 Sand. Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,
subrounded, clear to orange/yellow grains, Minor opaques and muscovite,
12 : -
Sand. Fine to medium sand, well cemented with grey silt,
14
Sand. Fine to medium sand with minor coarse sand/fine gravel. Moderately sorted, subrounded, clear
16 to yellow/orange grains. Minor opaques and muscovite.
. Gravely sand. Fine to coarse quartz sand/gravel to 4mm, Poorly sorted, grey to yellow/orange
— subrounded grains. Minor opaques and muscovite,
E,ZEI Sand. Fine to coarse quartz sand, Moderately sorted, grey to yellow/orange subrounded grains. Minor
= muscovite.
=
o
322
Sand. Fine quartz sand with minor coarse sand. Moderate to well sorted, clear to yellow subrounded
24 grains. Minar muscovite and opagues, Shell fragments 22 to 24m.
Sand, Fine grained quartz sand. Moderately sorted, grey to yellow subrounded grains. Minor shell
fragments. Grey/brown silt increasing with depth,
26
Clayey silty sand. Fine grained quartz sand, Grey/brown clayey silt increasing with depth, Abundant
28 shell fragments 27 to 28m,
30 Clayey silty, sand. Fine sand, grey silt.
32
14 Silty clay. Medium density, pliable, rollable.
36
18 Shelly silty clay. Green/brown, rollable. Abundant shell fragments to 20mm.
40 Grey silty clay turning to Limestone,
42 Limestone. Grey, friable, fine grained.
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik

. Ohac - Coonambidgal Clay

Production Zone Details . Qarm - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA

Motes: Well Construction Symbols

Loxton Salt Interception L = Production
[ | Cating Zone

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
i I el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2350 Permit Number: 141965

Region: Loxton
Govarnmant

NS Elevation (mAHD): 31.727 Final Depth (m): 39 o Joukh Austraiie
Departrmsent for Water
Easting: 462162.708 Zone: 54  Northing: 6192088.875 Site ID: LH—INV ' ‘

Completion Date: 3/31/08

Current at: 5/Mar/2012

DRILLHOLE NAME: LHAS87

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION

o
Sand. Fine to medium sand. Calcrete fragments, rock fragments,

2
Sand. Fine to coarse quartz sand. Poorly sorted, subangular to subrounded orange/red grains, Calcrete
fragments.

4
Sandy clay, dense, rollable clay. Fine to medium sand.

" Sand. Fine to coarse quartz sand. Poorly sorted, subangular to subrounded orange/red grains,
Sand. Fine to medium guartz sand with minor coarse sand/fine gravel, Poorly sorted, subrounded
orange/red grains.

8
Sand. Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,

2" subrounded, clear to orange/yellow grains. Minor opagues and muscovite.
S5and as above with increase in coarse sand/fine gravel,
12
Sand. Fine to coarse sand with minor fine gravel. Moderately sorted, subrounded, clear to
yellow/arange grains. Minor opagues and muscovite.
14
16 Sand as above with increase in fine sand and reduced gravel.
18 Sand. Fine sand, well sorted, subrounded, yellow grains. Minar muscovite,
E, Sand. Fine to coarse sand, well cemented with grey silt.
£
[~ Sand. Fine quartz sand with minor coarse sand, Moderate to well sorted, clear to yellow subrounded
3 grains. Minar muscovite and opagues. Minar shell fragments,
22
Sand. Fine quartz sand. Moderately sorted, grey to yellow subrounded grains. Minor shell fragments.
Grey/brown silt increasing with depth.
24
36 Silty sand, Fine grained quartz sand. Grey/brown clayey silt increasing with depth, Shell fragments 25 to
27m.
28
Clayey silty, sand. Fine sand, grey silt.
N
32
Silty clay. Medium density, pliable, rollable.
34
36
Shelly silty clay. Green/brown, rollable. Abundant shell fragments to 20mm.
38
Grey silty clay turning to Limestone.
40
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement

. Ohac - Coonambidgal Clay

Production Z D ils . Carn - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LN
Motes: Well Construction Symbols
Laxton Salt Interception [ | Bentonite ——= posuction

[ | Cating Zone

| l Open hole

I | Casing end cap ;{;'E Gravel Pack

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

. Typ - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
] Shelts and Clays

Cement

¥
:l“nu
R



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2351 Permit Number: 141966

Region: Loxton
Govarnmant

NS Elevation (mAHD): 31.266 Final Depth (m): 38 Y- South Australls
Departrmaent for Water
Easting: 462048.173 Zone: 54  Northing: 6192163.91 Site ID: LH—INV ' i

Completion Date: 3/31/08

Current at: 5/Mar/2012

DRILLHOLE NAME: LHASS8

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o Sand. Fine to medium sand. Calerete and rock fragments, organic matter.
3 Sand. Fine to coarse quartz sand. Abundant calcrete fragments.
Sand. Fine to coarse quartz sand. Poorly sorted, subangular to subrounded crange/red grains. Sandy
4 clay layer 3.5 to 4.5m.
. Sand. Fine to coarse quartz sand with minor gravel, Abundant calcrete fragments.
3
Sand. Predominantly fine to medium grained with minor coarse sand/fine gravel. Well sorted,
subrounded, clear to orange/yellow grains. Minor opagues and muscovite.
10
12
i Sand as above with increase in fine sand.
Sand. Fine to coarse sand, well cemented with grey siit.
3 Sand. Fine quartz sand with minor silt, Moderately sorted, clear to yellow subrounded grains. Minor
muscovite and opagues,
Elﬂ Sandy silt. Fine sand. Grey silt.
‘E’ Sand, Fine quartz sand with grey/brown silt, Moderately sorted, grey to yellow subrounded grains.
= Minor shell fragments.
EID Sand, Fine to coarse sand, well cemented with light brown silt,
Sand. Cemented fine to medium sand with light brown silt.
Sand. Fine quartz sand. Moderate to well sorted, clear to yellow subrounded grains. Minor muscovite
22 and opaques.
Sand. Fine quartz sand. Moderately sorted, grey to yellow subrounded grains. Minor shell fragments,
74 Grey/brown silt increasing with depth,
Clayey silty sand, Fine grained quartz sand. Grey/brown clayey silt increasing with depth,
26
28
Clayey silty, sand. Fine sand, grey silt.
30
32
Silty clay. Medium density, pliable, rollable.
34
36 Shelly silty clay. Green/brown. Rallable. Abundant shell fragments to 20mm.
38 Grey silty clay turning to Limestone.
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik

. Ohac - Coonambidgal Clay

Production Z D ils . Carn - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA
Motes: Well Construction Symbols
Loxton Salt Interception = L = Production

[ | Cating Zone

| l Open hole

I | Casing end cap L’E‘:‘}: Gravel Pack

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2431 Permit Number: 156583 Region: Loxton
Governmeant
Completion Date: 12/19/08 NS Elevation (mAHD): 36.89 Final Depth (m): 41.5 Y- South Australls
Departrmaent for Water
Easting: 462333.974 Zone: 54  Northing: 6194295297 Site ID: LH—INV ' i

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA89

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
0 Sand, light red to red, fine grained, rock fragments, organic, calcrete lenses near surface
3 Sand, red, fine grained, minor organic
Sand, light red, fine grained, calcrete fragments
Sand as above
4 Calcrete, hard drilling, light red sand, fine to medium grained
. Sand as above, extinction of rock fragments
& Sand, light red, fine to medium grained
| Sand as above |
|| ‘Calcrete, hard drilling, as 2-3m |
8 | Sand as above, minor rock (sandstane) fragments |
Sand, light red, fine to medium grained, calcrete fragments
10 Sand as above
+ | Sand, consolidated, hard layer, calcrete capping [
| Sand as abowve, abundant rock fragments !
12 14 ' Calerete, hard, hard drilling, light grey, introduction of fine to medium brown sands at depth |
+ |/5and, red/ brown fine to medium sand, thin red sandy clay layering |
14 1 Sand, yellow/ orange, fine grained
Sand, arange, fine grained, minor coarse sand
Sand, light orange/ brown, poorly sorted fine to coarse grained, minor cemented rock pieces
16 Sand as above, increasingly coarse with depth
Sandstone, light orange/ yellow,
12 Sand, light arange, poorly sorted fine to coarse grains, exists as cemented sandstone, hard drilling
Sand as above, orange, predominantly fine grained, minor coarse sand to fine gravels
"'E" Sand, grey, fine grained
—20 Sand as above, introduction of red/ brown sand
‘.E_ Sand, red/ brown, fine grained
322 Sand as above
Sand as above, minor silt content
4 FIOO0OOOUC Sand as above, fine to very fine grained
26 Silty Sand, brown, fine grained
23
30 Sandy Silt, grey, rollable
2 z - 5 :
Sandy Clayey 5ilt to Silty Clay, sticky, low density
4 Sandy Silty Clay, to Clayey Silt with depth, rollable
Sandy Silty Clay as above
36
Silty Clay, light to medium grey, plastic, rollable
18 Silty Clay as above, becoming darker grey
Silty Clay as above, introduction of green shelly clay
o St =y 1 Shelly Silty Clay, gritty, clive green
o ,.n,.f:"z_'.’: Silty Clay to Clayey 5ilt, shells present, transition to Pata Limestone
Ll A L —
42 "'ﬁ‘ﬁ" == Clayey Silt, grey, introduction of limestone nodules, fossiliferous, begginning of Pata Formation
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'M 5 z D “5 . Carn - Moanoman Formation .Tpﬂ[b - Blanchetiown I:Illlr
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands fr= Tpl Lwer Clys - Lower Loxton
W E ol Shalls and Clays
MNotes: Well Construction Symbeols
Lowbon Sk Inberception Bentonite —— Production l [ Open hole J Camint

[ | Casing Tone i | Casing end cap ::{ﬁ::é Gravel Pack
P



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2432

Completion Date: 12/13/08
Easting: 462494.019 Zone: 54

DRILLHOLE NAME: LHA90

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON

10

12

14

Depth (m)
E = = =

Lo
I

28

30

32

34

36

£

40

42
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Permit Number: 156584
NS Elevation (mAHD): 36.086
Northing: 6194319.332

o

Interval

Interval

Region: Loxton
Final Depth (m): 41.5
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Sand, red, fine grained, organic

Sand as above, light red, rock fragments

Calcrete, hard drilling, light red sand, fine to medium grained

Sand, light red, fine to medium grained

Calcrete, hard drilling, as 2-3m

Sand, light red, fine to medium grained, calcrete fragments

Sand, consolidated, hard layer, calcrete capping

Calerete, hard, hard drilling, light grey

Calcrete as above

Calcrete as above, introduction of fine to medium brown sands at depth
Sand, brown, fine to medium grained, minor coarse grains

Sand, light orange/ brown, poorly sorted fine to coarse grained, minor cemeanted rock pieces
Sandstone, light orange/ yellow,

Sandstone as above

Sand, light grey, fine, mica abundant

Sand, light grey, fine, minar gravels to 3mm

Sand, brown, orange, fine grained, minor gravel

Sand, brown, fine grained, minor gravel, rock fragments
Sand, light orange/ grey, fine grained

Sand as above

Sand, brown, fine grained, becoming silty with depth

Sand as above

Sandy Clayey 5ilt, light brown, low density, sticky

Silty Sand, brown, unrollable

Silty Sand as above, becoming clayey with depth, barely rollable

Sandy Clay Silt to Silty Clay, gre/ brown, rollable

Sandy Clayey 5ilt to Silty Clay as above, introduction of lighter Clayey Silt with depth
Sandy Clayey Silt, grey, not rollable

Sandy Silty Clay, grey, rollable

Sandy Silty Clay as above

Sandy Silty Clay as above, minor shell fragments

Sandy Silty Clay as above

shielly, Gritty Silty Clay, olive green

Silty Clay, significantly reduced shells, green/ grey
Clayey 5iit, grey, fossiliferous

Clayey Silt as above, limestone fragments, fossiliferous

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation .Tpﬂm - Blanchetown Clay
Diam Tmph - Bookpurnong Beds .T\lp - Pata Farmation

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

Production
Zone

il

| | e

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
i I el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2433 Permit Number: 156598

Region: Loxton
Completion Date: 12/20,/08 NS Elevation (mAHD): 36.149 Final Depth (m): 42
Easting: 462582.751 Zone: 54 Northing: 6194341.468 Site ID: LH-—INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA91

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand, red, fine grained, calcrete nodules
5 Sand as abvoe
Sand as above, introduction of of red clayey sand nodules
4 Clayey Sand, red, fine grained, clayey sand nodules
Clayey Sand as above, red, fine grained, clayey sand nodules, reducing clay content with depth
é Sand, light orange/ opagues, fine to coarse grained, minor gravels
Sand, brown, orange, fine grained
8 Sand as above, fine grained
Sand as above, sandstone chips
N Sand as above, reduced sandstone pieces
9 Sand, off white/ light orange, fine to coarse grained predominantly existing as hard cemented
sandstone, abundant sandstone nodules, minor gravels,
12 Sand as above
Sand as above, predominantly fine to minor coarse grained sand, reduced nodule with depth
14 Sand, predominantly fine with abundant coarse sand, minor fine grained gravels
Sand as above, fine grained to gravels ~5mm
16 Sand as above, reduced coarse sand to gravel
Sand as above, fine grained
18
Sand as above, fine grained, cemented sand pieces, minor silt clay/ clalyey silt content
= Sand as above
Exn
= Sand, fine, minor silt
r=}
o
322 Sand as above
PPl
e Tatatatt Sand as above, increased silt/ shell fragments
Sandy Silty Clay, brown, rollable
26 Sandy Siity Clay, grey, rollable ,minor shell fragments
Sandy Siity Clay as above, increasing shells with depth
38 Silty Clay as above
Silty Clay as above, minor shells
Silty Ct bove, hell
30 ty Clay as above, no shells
32 Sandy Siity Clay as above, grey
34
Sandy Silty Clay as above, grey, minor shells fragments
36
Shelly, Gritty Silty Clay, olive green
38 Shelly, Gritty Silty Clay as above, olive green, abundant shells
Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
40
42 Sandy Silt, grey, fossiliferous limestone nodules
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik

. Ohac - Coonambidgal Clay

Production Zone Details . Qarm - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA
Motes: Well Construction Symbols
Loxton Salt Interception L = Production
[ | Cating Zone

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
i I el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2434 Permit Number: 156586

NS Elevation (mAHD): 33.921
Northing: 6194369.588

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 12/20/08 of South Australia

Easting: 462645.934 Zone: 54

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA92

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand, red, fine grained, calcrete nodules
5 Sand as abvoe
Sand as above, introduction of of red clayey sand nodules
i v Clayey Sand, red, fine grained, clayey sand nodules
- :.L 7 Clayey Sand as above, red, fine grained, clayey sand nodules, reducing clay content with depth
" jaieieleiaierenata"ene! Sand, light orange/ opaques, fine to coarse grained, minor gravels
jretetetataete el Sand, brown/ orange, fine grained
i [ereleletelenmunets! Sand as above, fine grained
[« +! Sand as above, sandstone chips
i fa® 1 Sand as above, reduced sandstone pieces
Sand, off white/ light orange, fine to coarse grained predominantly existing as hard cemented
sandstone, abundant sandstone nodules, minor gravels,
12 Sand as above
Sand as above, predominantly fine to minor coarse grained sand, reduced nodule with depth
14 Sand, predominantly fine with abundant coarse sand, minor fine grained gravels
Sand as above, fine grained to gravels ~5mm
1§ Sand as above, reduced coarse sand to gravel
Sand as above, fine grained
18
'E Sand as above, fine grained, cemented sand pieces, minor silt clay/ clalyey silt content
- Sand as above
S0
E. Sand, fine, minor silt
a
22 Sand as above
- Sand as above, increased siltf shell fragments
S Sandy Sitty Clay, brown, rollable
3E Sandy Silty Clay, grey, rollable ;minor shell fragments
Sandy Silty Clay as above, increasing shells with depth
48 Silty Clay as above
Silty Clay as above, minor shells
Silty Clay as above, no shells
10 b rd
32 Sandy Siity Clay as above, grey
34
Sandy Silty Clay as above, grey, minor shells fragments
36
Shelly, Gritty Silty Clay, olive green
- Shelly, Gritty Silty Clay as above, olive green, abundant shells
Shelly, Gritty Silty Clay as abave, introduction of grey sandy silt
a0 Sandy Siit, grey, fossiliferous limestone nodules
Casing Details dro-Stratigraphic § s
Details v} Interval Pressure Cement y e Aok
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Carn - Manoman Farmation . TpQit - Blanchetown Clay
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation

s ::: Tpl - Loxton Sands

f Tpl Lwer Clys - Lower Loxton

Shalls and Clays
MNotes: WE“ Construction Symbeols
Laxton Salt Interception ]| Bentonite =— Production | l Open hole

[ | Casing Zone I | Casing end cap




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2445 Permit Number: 156587
Completion Date: 12/20,/08 NS Elevation (mAHD): 34.759
Easting: 462752.607 Zone: 54 Northing: £6194426.794

Region: Loxton
Final Depth (m): 39
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA93

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
0 Sand, red, fine, high in organic, minor calcrete fragmenits
3 Calcrete, very fine, calcrete nodules
Calcrete as above, very fine, calcrete nodules
4
Clayey Sand, red, abundant red sandy clay nodules
" Sand as above, trending orangey-red, minor clay
Sand, red/ brown, predominantly fine grained, minor coarse sands to fine gravels
§ Sand as above, red/ brown, predominantly fine grained, minor coarse sands to fine gravels
Sand, orange, predominantly fine grained, minor coarse sands to fine grained gravel, sandstone nodules
i Sand as above, minor sandstane fragments
Sand as above, predominantly fine sands, minor coarse sands, sandstone fragments
15 Sand as above, increased grain size, abundant sandstone fragments
Sand as above
14 n
Sand, orange, fine grained, minor coarse grained sands to fine gravels
16 Sand, fine to coarse grained, abundant gravels to ~4mm
Sand, predominantly fine grained, minor coarse grained sands and gravel
=18
_E Sand as above, predominantly fine grained, minor coarse grained sands and gravel
=
820
3 Sand, orange/ brown, fine grained
23 Sand, light orange/ off white, fine grained
Sand as above, light orange/ off white, fine grained
24
Silty Clayey Sand to Sandy Clay, brown, rollable
Silty Clayey Sand to Sandy Clay as above, extinction of brown, trending towards grey with depth and silt
26 clay dominant with depth, rollable
Sandy Clayey Silt, dark grey, abundant shells, un-rollable
28 Sandy Clayey 5ilt as abave, dark grey, abundant shells, un-rollable
i Sandy Silty Clay to Clayey Silt, shells, un-rollable
Sandy Silty Clay to Clayey 5ilt as above
33 Sandy Silty Clay to Clayey Silt as above, poor sample [very small)
Sandy Siity Clay to Clayey 5ilt as above, reduced shell content
3 Sandy Sitty Clay to Clayey 5ilt as above, extinction of shells
Sandy Silty Clay to Clayey 5ilt as above
36
Silty Clay, darker grey than above, rollable
5i Silty Clay as above
Shelly, Gritty Silty Clay as above, olive green, abundant shells
40
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂl'b - Blanchetiown I:IAIlr
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation

MNotes: WE“ Construction Symbeols
Laxton Salt Interception ]| Bentonite =— Production | l Open hole
[ | Cating Zone ;

s ::: Tpl - Loxton Sands

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2451

Completion Date: 12/21/08
Easting: 462984.093 Zone: 54

DRILLHOLE NAME: LHA94

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON

]

12

36

40

48
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

o

Interval

Interval

Permit Number: 156588
NS Elevation (mAHD): 39.294
MNorthing: 6194461.177

Region: Loxton
Final Depth (m): 47

Site ID: LH-—IMNV
Current at:

UITHOLOGICAL DESCRIFTICN

Sand, red, fine grained, organic matter, calcareous chips

Sand, light red, fine grained, calcareous chips

Sand as above

Sand, light red, introduction of clayey nodules

Sand as abvoe, abundant red/ unrallable clayey-sand nodules
Sand as above

Clayey Sand, red/ brown

Sand, predominantly fine grained, abundant coarse sands to fine gravels, sub-angular
Sand, fine to coarse grained sands with abundant gravel to ~3mm
Sand as above

Sand, grey, fine grained

Sand, orange-red, fine grained

Sand as above, orange-red, fine grained

Sand as above, orange-red, fine grained, minor cemented sandstone pleces
Sand as above

Sand orange and greys, fine to coarse grained sands, gravels to ~6mm
Sand, light orange/ brown, fine grained
Sand as above, sandstone nodules, minor coarse sands and gravels

Sand, fine grained

Sand, orange, fine grained, sandstone nodules

Sand, orange, fine grained

Sand, becoming siltier with depth

Silty Sand, orange

Silty Sand as above, orange, trending toward clay with depth
Sandy Silty Clay, grey/ brown, rollable, minor shell fragments
Sandy Silty Clay as above, grey, barely rollable, minor shells
Sandy Siity Clay as above, abundant shells, un-rollable

Sandy Clayey Silt, abundant shells

Sandy Clayey 5ilt as abave, reduced shells

Sandy Clayey 5ilt as above

Mo samiple
Sandy Siity Clay, , barely rollable

Sandy Silty Clay as above, barely rollable

Sandy Silty Clay as above minar shells
Sandy Silty Clay as above
Sandy Silty Clay as above, introduction of green clay with depth

shelly, Gritty Silty Clay as above, clive green, abundant shells

Sandy Sitt, grey, minor shells
Sandy Siit, grey, fossiliferous limestone nodules

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay
. Carn - Moanoman Formation
Diam Tmph - Bookpurmong Beds

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

Production
Zone

il

| | e

l l Open hole i
Casing end cap ::.{_EE Gravel Pack
I I el

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2452 Permit Number: 156589

Region: Loxton
Govarnmant

NS Elevation (mAHD): 28.437 Final Depth (m): 36 Y- South Australls
Departrmaent for Water
Easting: 463037.097 Zone: 54  Northing: 6194602.698 ' ‘

Completion Date:  1/5/09

Site ID: LH-—INV
Current at: 5/Mar/2012

DRILLHOLE NaME: LHA95

WILL HYDROSTRATIGRAPHSC
mBGEL  CONSTRUCTION LG LITHOLDGICAL DESCRIPTION
o
2 Sand, orange, fine to medium grained, mica
4 ™ " -
Sand as above, orange to light red with depth, coarse grained, fine gravels to ~3mm,
Sand as above, orange/ brown, slightly smaller grain-size than abave, sub-angular to angular grains,
B well sorted size distribution
Sand as above, orange/ brown, sub-angular to angular grains, well sorted size distribution
8 Sand as above, medium grained, coarse sands to fine gravels,
Sand as above, red sands, medium grained, minor coarse sands and fine gravels
i Sand as above
Sand, light reddish-crange, medium grained, coarse sands and fine gravels present, unsorted
i3 Sand to Fine Gravels, orange opague sub-rounded gravels to ~4mm
Sand, light orange/brown, fine to medium grained well sorted, mica
14 Sand as above
" Sand, as above, increasing clay content
1
‘E' Sand b
and as above
£18
-8
[T
= . Sand as above, introduction of grey clays with depth
.
Shelly Clayey Sand, grey
22 Shelly Clayey 5and as abowe, grey
24 shelly Clayey Sand as above, grey, extinction of shells with depth
i Sandy Siity Clay as above, grey, barely rollable, minor shells
28 :
Sandy Silty Clay as above, grey
30
Sandy Siity Clay as above, introduction of green clay with depth
32
Shelly, Gritty Silty Clay as above, olive green, abundant shells
34
Shelly, Gritty Silty Clay as abave, introduction of grey sandy silt/ limeston/ fossiliferous
8 Sandy Silt, grey, fossiliferous limestone nodules
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl-DdI.I‘E'.iEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown I:Idllr
Type Interval Diam Tmph - Bockpurnong Beds . Typ - Pata Farmation
:: ::: Tpl - Loxton Sands { | Tpl Lwver Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole i Cement
I | Casing Zone I | Casing end cap L’:‘:F: Gravel Pack
Ry



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2453 Permit Number: 156590

Region: Loxton
Govarnmant

NS Elevation (mAHD): 36.629 Final Depth (m}: 44 of St Boctrulia
Departrment far Water
Site ID: LH-—INV i 1 farWat

Completion Date: 1/6/09

Easting: 463048.565 Zone: 54 Northing: 6194749.638
Current at: 5/Mar/2012

DRILLHOLE NAME: LHA96

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o Shity Sand, red, organic
Silty Sand as above, redf grey, organic
Silty Sand, light orange/ grey, fine to coarse grained sands, semi-maoist,
i Sand, light arange to grey,coarse grained, sub-rounded
Sand, orange/brown, coarse grained, minor fine gravels to ~3mm, reasonably well sorted, angular to
sub-angular
Sand as above, orange/grey, coarse grained, minor fine gravels to ~3mm, reasonably well sorted,
angular to sub-angular
8 Sand as above
Sand as above, fine gravels ~3mm
Sand as above, gravels to ~6mm {10% composition)
-Sand as above, gravels to ~6mm {15% composition)
12 Sand as above red to orange sands, coarse grained sand, fine gravels to ~Smm as above
Sand as above, med grained sands, minor fine gravels to ~5mm, mica
Sand, grey, medium to coarse grained sands, minor fine gravels, mica
Sand, light creamy orange, fine to medium grained
6 Sand, light arange, fine to medium grained, mica
1 Sand, orange-brown, fine to medium grained, mica
—20 Sand as above
E
£
B Clay Sand to Sty Clay, light brown, increasing clay/ silt content with depth
EH Clay S5and to Silty Clay as above, light brown, increasing clay/ silt content with depth
Sand, light orange-yellow, fine to medium grained, mica
Clayey Sand, light brown, increasing clay/ silt content with depth, mica
Clayey Sand as above, light brown, increasing clay/ silt content with depth
B Clayey Sand as abowve, minor inclusion of shells at depth
Clayey Sand to Shelly Silty Clay, dark grey, shell fragments
Clayey Sand to Shelly Silty Clay as abvoe, light grey grey, shell fragments, minor gravels to ~3mm
3 Silty Clayey Sand, grey, fine grained sand, extinction of shells with depth, unrollable, moist
35 Shty Clayey Sand as above
ali Sandy Silty Clay as above, introduction of green clay with depth
Shelly, Gritty Silty Clay as above, olive green, abundant shells
Shelly, Gritty Silty Clay as above, introduction of grey sandy silt/ limeston/ fossiliferous
i Sandy Silt, grey, fossiliferous limestone nodules
48
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik

. Ohac - Coonambidgal Clay

Production Z D ils . Carn - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA
Motes: Well Construction Symbols
Loxton Salt Interception L = Production
[ | Cating Zone

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2454 Permit Number: 156591

Region: Loxton
Govarnmant

Completion Date:  1/6/09 NS Elevation (mAHD): 38.062 Final Depth (m): 46 Y- South Australls
Departrmaent for Water
Easting: 463070.79 Zone: 54  Northing: 6194876.383 Site ID: LH-—INV .

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA97

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Sty Sand, red, organic
Sand, light orange-red to cream, calcrete nodules to ~2om, dry, fine to medium grained sands
Sand as above, light orange-red to cream, calcrete nodules to ~2cm, dry, fine to medium grained sands
4
Sand as above, light orange, minor rey clay nodules anly, moist
Sand, light reddish grey, medium to coarse grained, sub-angular, reasonable well sorted,
Sand as above, light grey, medium to coarse grained, sub-angular, reasonable well sorted,
8 Sand as above, light grey, medium to coarse grained, coarsening with depth, sub-angular, reasonable
well sorted,
Sand as above, light grey, medium to coarse grained, coarser than above, sub-angular, reasonable well
sorted,
Sand, arange, predominantly fine to medium grained sands, coarse grains sub-angular, opaques, mica
12 Sand as above, orange, fine to medium grained sands, mica
Sand/ light creamish brown, as above
Sand/ light creamish brown as above, minor fine gravels/ coarseening sands than abave
Sand as above, orange, coarsening sands with depth
16
Sand as above, orange, coarsening sands with depth, minor fine gravels
Sand, orange, fine to medium grained, orange, maist, mica present
20
E
£
%4 Sand as above, orange, fine to medium grained, orange, moist, mica present
[
[=]
28 - i T
Clayey Sand, rich brown, barely rollable, extinction of mica
Clayey Sand, brown/ grey, minor shells, moist
Clayey Sand, grey, minar shells, moist
32 Clayey Sand as above, grey, minor shells, moist
Clayey Sand as above, grey, extinction of shells, moist
36
Sandy Clay, grey
40
Shelly, Gritty Silty Clay as above, olive green, abundant shells
o Shelly, Gritty Silty Clay as above, introduction of grey sandy silt/ limeston/ fossiliferous
Sandy Silt, grey, fossiliferous limestone nodules
48
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂl'b - Blanchetiown I:IAIlr
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation

s ::: Tpl - Loxton Sands

Motes: WE“ Construction Symbols
Loxton Salt Interception L = Production
[ | Cating Zone

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2435 Permit Number: 156592

Region: Loxton
Final Depth (m): 53
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 12/18/08 of South Australia

Easting: 463447.522 Zone: 54

NS Elevation (mAHD): 43.74
Northing: 6195162.457

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA98

WILL HYDROSTRATIGRAPHIC

mBGL  CONSTRUCTEON LG UITHOLOGICAL DESCRIFTICN

o Sand, red, rock fragments, organic

Sand as above, red/brown, minor red clay

Calcrete, calcrete rock fragments, grey sands

Calcrete as above, reduced calcrete rock fragments, incresed composition of grey sands
Sand, grey, medium to coarse grained, minor rock fragments

Sandy Clay, brown clays, abundant coarse quartz sand

Sandy Clay as above, brown clays, abundant coarse quartz sand

Sand, light greyish/yellow, fine to coarse grained, minor gravel, nodules of cemented sand
Sand as above, yellow, abundant powdery silt to very fine sand

Sand as above, trending coarser with depth

Sand yellow/ orange fine to coarse grained, minor fine gravels, poorly sorted
Sand, yellow, orange, medium to coarse grained, minar gravel,

Sand as above, grey, becoming finer with depth, minor very fine gravels

Sand as above, grey with intro of orange with depth, fine to medium grained, minor coarse grained,
Sand as above, grey Lo crange

Sand, orange to red, well sorted fine to medium grained

Sand as above, introduction of coarse sands to fine gravels with depth

Sandy Gravel, red/ orange, fine gravel, abundant medium coarse grained sand
Sandy Gravel as above, reduced sand content

Sandy Gravel, orange, fine to coarse sand, abundant fine gravel, sub-angular
Sand as above, decreased gravel composition

Sand as above

Sand, grey, fine to medium grained sands, minor gravel

Sand, grey, fine grained, well sorted

Sand as above

Sand as above, orange to light brown

Sand as above

Sand, grey to brown, fine, minor silt

Sand, light brawn, fine grained sand

Sand, brown, fine, minor silt

Sand as above

Sand as above, introduction of grey silt to grey fine grained sands with depth
Silty Sand, grey, minor shell fragments

Silty Sand, dark greeny brown, un-rollable, minar shell fragments

12

16

[l
F4

Dgpth (m)

36

Clayey Silty Sand as above

Clayey 5ilt grey, minor shells, un-rollable

Clayey 5ilt as above

Clayey Sandy Silt, minor shells

Clayey Sandy Silt as above, minor shells

Clayey Silt to Silty Clay, grey, barely rollable, minor shells

44

Clayey Silt to Silty Clay as above, grey, barely rollable, minor shells
43

Sty Clay, grey
Shelly, Gritty Silty Clay as above, olive green, abundant shells

L Sandy Siit, grey, fossiliferous limestone nodules

56

Casing Details

dro-Stratigraphic Symbols
Details [s] y e

Pressure Cement

Interval

Production Zone Details
Type

MNotes: WE“ Construction Symbeols
Laxton Salt Interception ]| Bentonite =— Production | l Open hole
[ | Cating Zone

Interval

Diam

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation

Tmph - Bookpurnong Beds

s ::: Tpl - Loxton Sands

I | Casing end cap

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2436 Permit Number: 156575
NS Elevation (mAHD): 43.259
Northing: 6195062.695

Region: Loxton
Final Depth (m): 53
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 12/17/08 of South Australia

Easting: 463407.934 Zone: 54

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA99

WILL HYDROSTRATIGRAPHIC

mBGL  CONSTRUCTEON LG UITHOLOGICAL DESCRIFTICN

o Sand, orange, fine to medium grained, organic, rock fragments
Sand, red/ brown, fine to coarse, poorly sorted
Sand as above, light red/ brown, medium grained
Clayey Sand, red, clayey sand clumps, calcrete chips
Clayey Sand, red, fine to coarse grained
Sand, light red, fine to coarse grained, poorly to moderately well sarted
Sand, light red/ brown, moderately sorted, medium to coarse grained
Sand as above, lighter red than above
Sand as above
Sand as above, light brown, higher %age of fine sands than above
Sand as above, reduced fine sands
Sand as abovelight grey/ brown, medium to coarse grained, minor gravel ~3mm, becoming coarser with
depth
Gravelly Sand, light greys/ opaquesmedium to coarse grained sands, minor gravels to ~Smm, poarly
-sorted
Sand, light red/ orange, fine to medium grained, minor coarse sand s to fine gravels
5and as above, orange
Gravelly Sand, orange, predominantly medium to coarse grained sand, abundant gravel to ~4mm,
Gravelly Sand as above, red/ orange grains
Sandy Gravel, brown, medium to coarse grained sand, gravels to ~Smm
Sandy Gravel as above, arange, turning to fine/ medium grained with depth
Sand, orange, fine to medium grained sand, minor coarse sands, minor fine gravels
Sand, orange, medium grained, abunmdant coarse grained sands and fine gravels to ~dmm
Sand, orange, fine to medium grained, abundant gravels, numerous nodules of fine grained sandstone
Sand as above, orange to grey with depth, fine and coarse grained sands, increasing %age of coarse
sand to fine gravels, extinction of cemented sandstone nodules,
Sand, light brown/ vellow, fine to medium grained sands, sandstone nodules, mica
Sand as above, extinction of cemented nodules
‘5and as above
Sand as above, reduced fine sands
 Sand as above )
Sand, light orange/ yvellow, fine ta medium grained well sorted
Sand as above
Sand as above, introductio of brown silts with depth
Sand as above, introduction of grey, fine to medium sands with depth
Sand, grey, fine grained, grey silt
Clayey Siity Sand, grey, unrollable
Clayey Silty Sand, abundant shells
Clayey Silty Sand as above
Clayey Silty 5and as above, minor shells
Sandy 5ilt, grey, fine grained, minor shell fragments
Sandy Siit, grey as above, becoming clayey with depth
Silty Clay, grey, sticky
Sandy Clayey Silt, grey, fine grained, minor shells, unrollable
Sandy Clayey Silt as above
Silty Clay to Clayey Silt, grey, barely rollable
Silty Clay to Clayey Silt as above
Silty Clay, grey, introduction of green silty clay with depth
Shelly Clayey 5ilt to Silty Clay, olive green
Clayey Silt, grey
Clayey Silt as above, abundant fossiliferous limestone fragments

12

16

[l
F4

Dgpth (m)

36

44

43

52

56

Casing Details

dro-Stratigraphic Symbols
Details [s] y e

Pressure Cement

Interval

Production Zone Details
Type

MNotes: WE“ Construction Symbeols
Laxton Salt Interception ]| Bentonite =— Production | l Open hole
[ | Cating Zone ;

Interval

Diam

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation

Tmph - Bookpurnong Beds

s ::: Tpl - Loxton Sands

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2437 Permit Number: 156576

Region: Loxton
Final Depth (m): 46.5
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 12/16/08 of South Australia

Easting: 463372.642 Zone: 54

NS Elevation (mAHD): 40.025
Northing: 6194986.134

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA 100

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Sand, orange, fine to medium grained, organic
Sand as above, red/ brown, fine to medium grained, minor grey/ brown sandy clay
Sand, red, fine to medium grained, figher than above
i Sand as above
Sand, greyish red, fine to medium grained
Sand, greyish, medium to coarse grained
Sand as above, higher percentage of coarse grained sands
Sand as above
. Sand, red/ brown, coarse grained, moderate to well sorted
Sand, orange/ brown, medium 1o coarse grained sand
Sand as above, abundant fine gravels to ~4mm
12 Sand, light brown, fine to coarse grained, poorly sorted, minor brown silts
Sand, grey to light orange, fine to coarse grained, grey to light orange, minor gravel
Sand, orange, predominantly fine to medium grained, minor coarse grained sands
Sand, red/ orange, medium to coarse grained, minor fine gravel
16 Gravelly Sand, orange/ red, coarse grained sands to fine gravels
Sand, grey to light crange, medium to coarse grained sands, abundant fine sands, minor gravels
Sand as above, light orange
Sand as above
20 Sand as above, increasing grey than above
Sand, grey/ light yellow, predominantly fine to medium grained, abundant coarse sand to fine gravel,
—d mica
.E. Sand, grey, fine to medium grained sand, mica present
= Sand as above, grey to orange
o34 Sand as abvoe
=] sand, grey, fine grained, mica
Sand as above
Sand, orange, fine to medium grained, mica
28 Sand as above
Sand as above, minor mica
Sand as above
Sand, grey/ light brown, fine grained
P Sand as above, becoming silty with depth
Clayey 5ilt to fine sands, grey, rollable
Clayey 5ilt, grey, abundant shell fragments
Clayey Siit as above
35 Sandy 5ilt, grey, reduced shell fragments
Silty Sandy Caly, grey rollable
Silty Sand, grey, fine grained sands, abundant shell fragments
Silty Sand as above, minor shells
ali Silty Sand, grey, fine grained sands, extinction of shells
Clayey Sandy Silt, grey, minor shells to ~30mm, un-rollable
Clayey Sandy 5ilt as above, increased clay/ silt, barely rollable, very minor shells
Silty Clay, grey, sticky, rollable, no shells
i Sity Clay as above
SHty Clay, darker grey than above, firmer than above, very minor shell fragments
Clayey Gritty Silt, green/ grey, minar shell fragments
48
Casing Details
Dmr::; o Interval Pressure Cement dbcelisterlin lolobi s
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ff{ﬂuﬁﬁﬂl‘l ID-"E M“s . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bockpurnong Beds .T\lp -+ Pata Farmation

MNotes: WE“ Construction Symbeols
Laxton Salt Interception ]| Bentonite =— Production | l Open hole
[ | Cating Zone ;

s ::: Tpl - Loxton Sands

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2438

Completion Date: 12/15/08
Easting: 463344.051 Zone: 54

DRILLHOLE NAME: LHA 101

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON
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Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Interval

Interval

Permit Number: 156578
NS Elevation (mAHD): 44.293
Northing: 6194772.453

Region: Loxton
Final Depth (m): 52
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Sand, red, medium grained sand, organic

Sand as above, minor calcrete nodules, minor organic matter
Sand as above, lighter red than above, minor grey clay

Sand, light red, medium grained, well sorted

Sand as above, calcrete nodules

Sand, red, medium grained, minor clay

Clayey Sand, red, medium grained sand, red clay nodules

Sand, light reddish/ orange, fine to coarse grained, abundant gravel ~4mm
Sand as above, reduction %age composition of coarse sands and fine gravels
Sand, pale yellow, grey, very-fine to fine grained

Sand as above, grey, introduction of medium to coarse sands

Gravel, grey, fine grained gravels ~2 to 4mm, abundant medium to coarse sand
Gravel as above, moderately to well serted

Gravel as above, turning to fine/ medium grey sand with depth

Sand, grey, fine to medium grained, abundant gravel to ~3mm

Sand, orange/ yellow, fine to medium grained, micaceous, abundant coarse grained sands
Sand, grey,/ pale orange, fine to medium grained, fine gravels, abundant mica
Gravelly Sand, light brown/ orange, coarse grained sand, fine gravels ~3mm
Sand, predominantly medium to coarse grained, minor fine gravels

Sand, predominantly coarse grained sand to fine grained gravels, abundant fine to medium sand
Sand as above, orange/ yellow, reduction in fine sand composition

Sand, fine to mediem grained sand, grgavels to ~5mm

Sand, fine to medium grained, abundant coarse to fine gravel

Sand as above, reduced coarse sand and gravel composition

Sand, arange, fine grained, minor coarse sand and fine gravels

Sand as above

Sand, orange, fine to medium grained

Sand as above

Sand as above, orange/ brown

Sand as above, lighter in colour than above

Sand as above

Sand as above, orange/ brown, minor silt

Silty Sand, orange brown

Clayey Silty Sand, grey/ brown, barely rollable

Clayey Silty Sand, grey, rollable, low plasticity

Clayey Silty Sand as abave

Silty Sandy Clay, green/ grey, shell fragments

Silty Sandy Clay as above, grey, minor shells, un-rollable

Silty Sandy Clay, grey, minor shells, un-rollable

Silty Sandy Clay as above, no shells

SHty Sandy Clay as above, just rollable

Silty Clay, grey, rollable

no sample

Silty Clay as above

Silty Clay as above, introduction of dark grey/ green clay

Silty Clay, dark grey/ green, barely rollable, low plasticity, minor shells
Sty Gritty Clay, green/ brown, abundant shells, low plasticity, un-rollable
Silty Gritty Clay, greenj brown, abundant shells, low plasticity, un-rollable, shells to ~30mm
Clayey 5ilt, grey, minor shells

Clayey Silt as above, no shells, limestone nodules

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Diam Tmph - Bookpurnong Beds .T\lp - Pata Farmation

[+22% Tpl - Loxtan Sands
LI

e | Tpl Lwer Clys - Lower Loxton

— Shells and Clays
‘Well Construction Symbols
| Bentonite —— Production l [ Open hole i Cament
[ | Casing = ZIone i | Casing end cap L{‘;:; Gravel Pack
i



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2439 Permit Number: 156579

Region: Loxton
Govarnmant

N Eleuaticn GrRAHR) 42008 Final Depth (m): 50 of South Australia
Departrmeent for Water
Site ID: LH-—INV i 1 farWat

Completion Date: 12/15/08

Easting: 4633339  Zone: 54 Northing: 6194660.439
Current at: 5/Mar/2012

DRILLHOLE NAME: LHA 102

WELL HYDRAOSTRATIGRAPHIC

mBEL  CONSTRUCTRON LG UITHOLOGICAL DESCRIFTICN

o Sand, red, medium grained, organic rich, nodules to ~Scm, calcareous fragments

Sand, lighter red, medium grained, less arganic than above

Silty Clay to Clay, grey to red streaks, dry, barely rollable, low plasticity

Clayey Sand, red, fine sands, barely rollable, consolidated sand/ clay nodules to ~4cm

Clayey Sand as above, abundant clay/ sand nodules

Sand to Clayey Sand, red/ brown, fine to medium grained, minor coarse sand to fine grained gravels
~3Imm

Silty Clayey Sand, brown/ grey silty sand, fine grained, grey silty clay

Sand, yellow, orange, fine grained, minor coarse sand and gravel to ~d4mm

Sand, yellow/ grey, fine grained, abundant coarse sand to fine gravel

Sand, grey/ yellow, quartz grains, coarse grained sand to fine grained gravels, well sarted
Sand as above, becoming sandy gravelly with depth

Sandy Gravel, yellowy orange quartz grains, moderately to well sorted

Gravelly Sand, eoarse grained sand, gravel to ~5mm

Sandy Gravel to Gravelly 5and, yellow orange, medium to coarse grained sands, gravels to ~Smm
Gravel, orange/ red, gravels to ~6mm

Sand, yellow/ orange, fine to medium grained, abundant coarse grained sands to fine gravels ~dmm,
minar mica

Sand, grey, yellow, fine grained sands to fine gravels ~dmm, micaceous

Sand as above, reduced coarse sand and fine gravels

Sand, grey, fine grained, micaceous

Sand, arange, fine grained sand, minor fine gravel

Sand, orange, very fine to fine, minor coarse sands to fine gravels, micaceous

Gravel, brown, fine to medium g rained, minor gravels to ~10mm

Sand, orange, fine to medium grained, minor gravel

Sand as above

Sand, yellow/ orange, fine grained, micaceous

Sand as above, minor medium sand and fine gravel

Silty Sand, orange/ brown, fine ta medium grained sand, introduction

Silty Sand as abave

Silty Clayey Sand, brown sand, increasing silt and introduction of clay with depth, micaceous
Sty Clayey Sand as above

Silty Clayey Sand, grey, barely rollable

Silty Clayey Sand as above

Silty Clayey Sand as above, minor shell fragments, intro of brown/ green clay

Silty Clayey Sand as above

Silty Sandy Clay, grey, very fine grained sands, not-rollable

Silty Sandy Clay as above, increased clay, just rollable

Silty Clay, grey, rollable

12

36

40
Silty Clay as above

Silty Clay, green/ grey, abundant shell fragements

Silty Clay, grey
Siity Clay, grey, rollable
Silty Clay, grey, limestone nodules, friable

48

52

Casing Details Hydro-Stratigraphic Symbals

Details v} Interval Pressure Cement
. Ohac - Coonambidgal Clay

Production Zone Details . Qarm - Monoman Formation

Type Interval Diam Tmiph - Bookpurnong Beds
+*2% Tpl - Lowtan Sands
LA
Motes: Well Construction Symbols
Loxton Salt Interception L = Production
[ | Cating Zone

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Permit Number: 156580

Unit Number: 7029-2440

Completion Date: 12/13/08

Easting: 463320.021 Zone: 54

DRILLHOLE NAME: LHA 103

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON

]
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pth [mL
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56
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

o

Interval

Interval

NS Elevation (mAHD): 44.293
Northing: 6194562.353

Region: Loxton
Final Depth (m): 53
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Loamy Sand, rich brown, top soil, calcareous chips to ~Som

Silty Sand, light red/ brown

Clayey Sand, fine grained, brown-red, no plasticity, partially rollable
Sand, light red, fine grained, calc chips

Sand as above

Clayey Sand as above

Sand, light grey, predominantly fine to coarse grained sands, minor coarse gravels to ~6mm
Sand as above, yellowish/ grey

Sand as above, orange/ yellow

Sand as above, sub-rounded to -sub-angular

Sand as above

Sand, grey, medium to coarse grained, well sorted

Sand as above

Sand as above, grey/ brown, gravels to ~5mm

Sand as above, increasing fine sands

sand, red, coarse grained sands, sub-rounded, minor gravels ~Smm,
Sand as above, medium to coarse grained, yellow, gravels to ~Bmm

Sand as above

Sand as above, increasing to Clayey Sand with depth

Clayey Sand, light brown, fine to medium grained sands, rollable, low plasticity

Sandy Clay to Silty Clayey Sand, rollable

Shelly Silty Clay, light greenish/ grey, minor shell fragments

Shelly Silty Clay as above
Sandy Clay to Sandy Silty Clay, dark grey, moist, increasing plasticity and rollability with depth

Sandy Clay to Sandy Silty Clay as above

Silty Shelly Clay, olive green, abundant shells

Silty Clay, grey, limestone nodules, friable

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Diam Tmph - Bookpurnong Beds .T\lp - Pata Farmation

[+22% Tpl - Loxtan Sands
LI

e | Tpl Lwer Clys - Lower Loxton

— Shells and Clays
‘Well Construction Symbols
| Bentonite —— Production l [ Open hole i Cament
[ | Casing = ZIone i | Casing end cap L{‘;:; Gravel Pack
i



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2441

Completion Date: 12/13/08
Easting: 463309.991 Zone: 54

DRILLHOLE NAME: LHA 104

HYDROSTRATIGRAPHIC
LG

WELL

mBGL  CONSTRUCTEON
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Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Permit Number: 156581
NS Elevation (mAHD): 41.61
Northing: 6194465.651

o

Interval

Interval

Region: Loxton
Final Depth (m): 48
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Clayey Sand, red to light brown, gravels ~1cm, dry

Sandy Clay, khaki brown, fine grained sand, rollable, moist, nodules ~2cm

Silty Sand, light red, clay nodules as above

Silty Sand as abave

Sand, light brawn, fine to coarse grained sands, sub-rounded coarse grains, very fine gravels
Sand as above

Silty Sand, light reddishy/ brown, fine to coarse sands, clayey nodules, Dy hard/ friable

Silty Sand as abave

Silty Clayey Sand, light/ vellow to rich brown, fine to medium grained sands, unrollable

Sty Clayey Sand as above

Sand, orange/ vellow, coarse sands well rounded, very fine gravels well rounded

Sand as above

Sand as above, brown/ orange grading to greyish with depth, coars grained sands, sub-rounded sand,
fine gravels to ~6mm

Sand as above, yellowish

Sand as above

Sand as above, uniform grain size sorting

Sand as above

Sand as above, fine gravels to ~4mm, cpagues and quartz, decreasing sand grain size with depth
Sand as above, quartz dominant, decreasing sand grain size with depth

Sand as above, decreasing sand grain size with depth

Sand as above, increasingly yellow, decreasing sand grain size with depth

Sand as above, increasingly yellow

Sand as above, finer grained sands, increasingly vellow

Sand as above, finer grained sands, grading to greyish Silty Sand, fine grained with depth

Clayey Sand, dark grey, fine sands, mica to 5%, orange flecks, rollable, low plasticity, grading to silty clay
with depth

Silty Shelly Clay, dark grey, shells, rallable

Sandy Clay, dark grey, extinguishment of shells with depth, rollable

Silty Shelly Clay, light grey, unrollable

Sty Shelly Clay as above

Silty Clay to Clayey Sand, dark grey, minor shells

Silty Clay to Clayey Sand as above

Silty Clay to Clayey Sand as above, very moist, muddy, grading to Clayey Sands at depth
Clayey Sands as above, dark grey

Silty Shelly Clay, dark olive green

Silty Clay, grey, limestone nodules, friable

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Diam Tmph - Bookpurnong Beds .T\lp - Pata Farmation

[+22% Tpl - Loxtan Sands
LI

e | Tpl Lwer Clys - Lower Loxton

— Shells and Clays
‘Well Construction Symbols
| Bentonite —— Production l [ Open hole i Cament
[ | Casing = ZIone i | Casing end cap L{‘;:; Gravel Pack
i



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2442 Permit Number: 156582 Region: Loxton
Final Depth (m): 51

Site ID: LH-—INV

Completion Date: 12/11/08
Easting: 463289438 Zone: 54

NS Elevation (mAHD): 44.178
Northing: £194351.991

DRILLHOLE NAME: LHA 105

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LOG LITHOLOGICAL DESCRIFTION
o Sand, rich dark brown)/ red, top sail, organic, road base, sandy loam
Sand, light sandy red, fine grained sand, clacareous chips
4 Clayey Sand to Sandy Clay, reddish to red/ grey,
Sand, light pinky cream, fine grained sands, mica rich
3 Sand, light pinky cream, fine grained sands, mica rich, gravels to ~5mm
Clayey Sand to Sand, medium grained, deep red
Clayey Sand to Sand, fine grained, off white to maroon, unroliable, low plasticity
Sand as above, light brown with grey streaks
12
Sand, cream to light vellow
Sand as above, orange
Sand as above, fine to medium grained, fine gravels ~6mm
16 Sand, light arange, fine grained
Sand as above, lighter orange
Sand, light arange, fine grained
Sand, dark orange, mica rich, fine to medium grained sands
¥ Gravelly Sand to Sand, light orange brown, medium to coarse grained sand, minor clay lenses, angular
grains to sub angular
Sand as above, minor sandstone component, as abvoe, very fine gravels
-E24 Sandy Gravel to Gravelly Sand, light vellowish to greys and opagques, medium to coarse grained sands,
—_ gravels to ~15mm
=
-
o
S Gravelly Sand as abave, yellow, moist
28
Silty Sand, rich brown, finer grained than above, very maoist, unrollable
Silty Sand, rich brown as abave, very moist, rollable
32 Shelly Silty 5and as above
Silty Clayey Sand,orange/ brown, just rollable, low plasticity
Sandy Clay, dark, as above
Sandy Clay as above
36 Sandy Shelly Clay, dark grey
Sandy Clay, dark grey asabove, extinguishment of shells
40
Sandy Silty Clay as above
44
a8 Silty Shelly Clay, dark olive green
Silty Clay, grey, limestane nodules, friable
52
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay
FI'M 5 z D “5 . Carn - Moanoman Formation
Type Interval Diam Tmph - Bookpurnong Beds

[+22% Tpl - Loxtan Sands
LI

Motes: Wall Construction Symbols
Loxton Salt Interception | L = Production
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[ | v
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Permit Number: 156593

Unit Number: 7029-2443

Completion Date: 12/11/08
Easting: 463276.084 Zone: 54

pRILLHOLE NAME: LHA 106

HYDROSTRATIGRAPHIC
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Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

o

Interval

Interval

NS Elevation (mAHD): 40.519
Northing: 6194179.562

Region: Loxton
Final Depth (m): 49
Site ID: LH-—-—-INV

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Sandy Silt, light reddish/ cream, calcrete chips
Clayey Gravelly Sand, white chips, red to red brown sands
Clayey Sandy 5ilt, olivey brown, siliceous, maist, fine to medium grained sands

Clayey Sandy 5ilt as above, increasing clay content with depth, cream streaks, rollable, low plasticity,
mioist

Clayey Sand, medium brown, grading to clay with depth, low plasticity, rounded to sub-angular,
siliceous, unrollable

Clayey Sand as above

Silty Sand, orange/ brown,

Sand, light orange, fine grained

Sand, light orange, fine to medium grained

Sand, bright orange, medium grained

Sand, orange to light grey, dry, fine to medium grained, minor gravels <10mm, subangular
Silty Sand, sub-angular, arange, fine grained sands

Sand, sub-angular, crange, medium to coarse grained sands

Sand as above

Sand as above, coarser sands, increasingly sorted

Sand as above, orange

Sand as above

Sand as above, light orange

Sand as above, light cream

Sand as above, orange/ brown, maist

Sand as above, dark cream, well rounded

Sand as above, light brown, mica, coarse grained, sub-angular, shell hash present

Clayey Sand, rich red-brown, fine grained sands, mica present

Clayey 5and as above minor quartzite gravels ~6mm

Clayey Sand as above, unrollable, low plasticity

Clayey Sand as above extinction of quartz grains

Clayey Sand as above, khaki brown, trending towards sandy clay, very maist, minor shells
Clayey Sand to Sandy Clay, dark brown green,

Silty Sandy Clay as above, dark grey

Silty Sandy Clay as above, dark grey , minor shell units
Silty Sandy Clay as above, dark grey, moist

Silty Sandy Clay as above, dark grey

Silty Shelly Clay, dark olive green

Silty Clay, grey, fossiliferous, friable
Sty Clay, grey, limestone nodules, friable

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation .Tpﬂm - Blanchetown Clay
Diam Tmph - Bookpurnong Beds .T\lp - Pata Farmation

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

Production
Zone
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| | e

[ | v

i
Casing end cap ::.{_EE Gravel Pack
i I el

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @

Unit Number: 7029-2455 Permit Number: 156595 Region: Loxton
Govarnment
Completion Date: 12/10/08 NS Elevation (mAHD): 39.7 Final Depth (m): 42 Y- South Australls
Departrmaent for Water
Easting: 463261.401 Zone: 54  Northing: 6194054.087 Site ID: LH—INV ' i

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA 107

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand, red to light brown, fine grained sands
3 Sand, fine reddish, calcrete chips, medium grained sand
Sand as above, calcrete chips <5Scm, extinction of calorete with depth
4 Sand as above, redder than above, sub-angular grains
Sand as above, redder than above,
é Sand, finer grained than above, minor clay nodules present
Sandy Silty Clay, fine to medium grained sand were encountered, light brown cream, red pelloid
“~30mm, quartz and sand within pelloid, low plasticity, conglomerate coarse sands to small gravels, well
8 rounded
Silty Sand, light cream, fine grained sand, sub-rounded, thin lenticular cap
10 Sity Sand as above
Sand, light cream, fine to coarse grained sands, gravel ~10mm, red clay lenses
Silt, white, calcrete capping
12 silt, white, calcrete
Silty Sand, light brown, minor gravel ~10mm, fine to medium grained sands
14 Silty Sand as above
Sand, grey/ brown/ cream, coarse sands, fine gravels, sub angular to sub rounded
1 Sand, grey/ cream, very hard gravel to ~40mm
Sand to Sandstone, orange/ grey, coarse grained sands, very hard, well sorted sands
- Sand, orange/ yellow, glauconite{?], mica, coarse sand
Sand, orange/ yellow, coarse sands to fine gravels, mica, sub-angular
E}D Sand as above
£
E'ZZ Sand, light brown, introduction of shells, trending towards Silty Clay with depth
[ Clayey 5iit, light brown, moist, shells to 5% composition
4 Clayey Silt as above, fragmented
Clayey Sandy 5ilt, light crange, mica
26 Clayey Sandy 5ilt as above, low plasticity
28 Clayey Sandy Silt as above, low plasticity, minor shells
Clayey Sandy Silt as above, low plasticity, whole shells, moist, shelly hash
30
4 Silty Clay to Sandy Silty Clay, dark grey, mica, fine grained sands
Silty Clay to Sandy Silty Clay, dark grey, mica, fine grained sands, introduction of shell to 30%
34 composition
Silty Clay to Sandy Silty Clay, dark grey, mica, fine grained sands, minor shells
16 Silty Clay, low shells, silty and sticky
38
Silty Clay to Sandy clay as above, no shells
40
42
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
:: ::: Tpl - Loxton Sands =l Tpl Lwer Clys - Lower Loxton
W E ol Shalls and Clays
MNotes: Well Construction Symbeols
= B i s l [ Open hod %ﬂcnﬁnt
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LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2509 Permit Number: 182586

NS Elevation (mAHD): 33.42
MNeorthing: 6191770.3

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Completion Date: 10/08/09

Easting: 462653.13 Zone: 54

Current at:

DRILLHOLE NAME: LHA 108

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WELL HYDAOSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
5 Sandy Silt, light reddish/ cream, calerete chips
4 Sand, red, fine, high in organic, minor calcrete fragments
&
8
10
Sand, opague-browny orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
12 fine gravels to ~6mm
14
16
18
Exn
£
o
322 Silty Sand, orange brown
24
6 -
Silty sands as above, introduction of shells at base
28
30 Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
32
34
Sandy Silty Clay as abowe, lighter grey than above, uniform consistency, rollable
36
38
o Shelly, Gritty Silty Clay as abave, olive green, abundant shells
42 Limestone, grey, limestone chips, fossiliferous
Casing Details dro-Stratigraphic § s
Details v} Interval Pressure Cement y e Aok
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ffﬂduﬂil}ll‘l z D “5 . Cam - Manoman Formatian . Tpﬂlb - Blanchetown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

Production
Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2510 Permit Number: 168608
10/08/09 NS Elevation (mAHD): 33.58
Easting: 462657.76 Northing: 6191794.65

Region: Loxton
Final Depth (m): 30
Site ID: LH-—-—-INV

Completion Date:

Zone: 54

DRILLHOLE NAME: LHA 109

Current at:

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WLL HYDROSTRATIGRAPHIC
mBEL  CONSTRUCTRON LG LITHOLDGICAL DESCRIPTION
0 Loamy Sand, rich brown, top soil, calcareous chips to ~5cm
2
Sand, red, fine, high in organic, minor calcrete fragments
4
]
8
10
12
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
EM
=
=]
@
(=313
18
20
22
Siity Sand, orange brown
24
26 Sty sands as above, introduction of shells at base
28
Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
30
Casing Details dro-Stratigraphic 5 s
Details v} Interval Pressure Cement y e Aok
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Tmiph - Bookpurnang Beds

[+22% Tpl - Loxtan Sands
LI

Notes: }:I.'all Construction Symbols
e .

Loxton Salt Interception = L = Production
| fome =

[ | ooenne

.T\lp - Pata Farmation

: ' Tpl Lwwer Clys - Lower Loxton
— Shelts and Clays

%ﬂ Cement

Casing end cap {{;5 Gravel Pack
T



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2511 Permit Number: 182587

10/08/09 NS Elevation (mAHD): 33.61
Northing: 6191819.43

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Completion Date:

Easting: 462662.62 Zone: 54

Current at:

DRILLHOLE NAME: LHA110

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Loamy Sand, rich brown, top soll, calcareous chips to ~5cm
2
Clay, khaki brown, mica present
4
é Clayey 5iit, reddish brown, minarthin lense anly dry
8
10
12
14 Sand, opague-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
16
18
Exn
=
=
822
a
24
Silty Sand, orange brown
26
Silty sands as above, creamy grey introduction of shells
23
30
32 Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
34
36
Sandy Siity Clay as abowe, lighter grey than above, uniform consistency, rollable
£
Shelly, Gritty Silty Clay as above, olive green, abundant shells
40
a3 Limestone, grey, imestone chips, fossiliferous
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

Production
Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2512 Permit Number: 168610 Region: Loxton
Completion Date: 10/09/09 NS Elevation (mAHD): 32.98 Final Depth (m): 38
Easting: 46267143 Zone: 54 Northing: 6191868.89 Site ID: LH---INV

Current at:

DRILLHOLE NAME: LHA111

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDRACSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o
Calcrete, hard drilling, light red sand, fine to medium grained
2
4 Clayey Gravelly Sand, white chips, red to red brown sands
3
3
10
12
14 Sand, opague-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
16
Elﬂ
=
=
iy
nIIJ
22
24 Silty Sand, orange brown
26
28
30
Sandy Siity Clay as above, lighter grey than above, uniform consistency, rollable
32
34
36
18 Shelly, Gritty Silty Clay as above, olive green, abundant shells
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam @ Tmiph - Bockpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— ' Shells and Clays
MNotes: Well Construction Symbeols

[E===x]
E | Bentonite
Loxton Salt Interception | | Production

[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2513 Permit Number: 182588
10/05/09

Easting: 462663.111 Zone: 54

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Govarnmant

of South Australia

Completion Date: NS Elevation (mAHD): 32.495

Northing: 6191897922

Departrmaent for WWater

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA112

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Loamy Sand, rich brown, top soil, calcareous chips to ~5om
2
4 Sandy Silt, light reddish/ cream, calcrete chips
3
8
10
12 Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6Bmm
14
16
18
'E Sandstone, consolidated rone, hard drilling
L
=
=
o
[Trr)
[ Silty sands as above, introduction of shells at base
24
26 . ~ . .
Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
23
Shelly, Gritty Silty Clay as above, introduction of minor shells
30
32
34 Sandy Silty Clay as above, lighter grey than above, uniform consistency, rollable, extinction of shells
36
£
Shelly, Gritty Silty Clay as above, olive green, abundant shells
40
a3 Limestone, grey, imestone chips, fossiliferous
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation

MNotes:

Loxton Salt Interception

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

|
| Bentonite

Production
[ | Cating Zone

il

| l Open hole

I | Casing end cap

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2514 Permit Number: 168612
10/08/09
Easting: 462738.98

Region: Loxton
Final Depth (m): 35
Site ID: LH-—-—-INV

Completion Date: NS Elevation (mAHD): 32.01

Zone: 54 MNorthing: £6191924.58

Current at:

DRILLHOLE NAME: LHA113

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHIC
mBGL  COMSTRUCTION LG LITHOLOGICAL DESCRIFTION
o Loamy Sand, rich brown, top soil, calcareous chips to ~5cm
2
Sandy Silt, light reddish/ cream, calcrete chips
4
: Clayey Siit to Silt Clay, reddish brown, minor thin lense only, dry
B
0 Sand, opagque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
12
14
.E.IE Sandstone, consolidated zone, hard drilling
£
-—
aulg
S Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
20
22
Silty sands as above, <Shell content at interval 22, 23, 24mBGL, circulation issues
24
- Sandy Gravel to Gravelly Sand, yellow orange, medium to coarse grained sands, gravels to ~5mm
28
35 Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
32
34 Sandy Silty Clay as abowve, lighter grey than above, uniform consistency, rollable, extinction of shells
36
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ff{ﬂuﬁﬁﬂlﬂ z D “5 . Carn - Moanoman Formation .Tpﬂlh - Blanchetiown I:Im.r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

+*2% Tpl - Lowtan Sands

LI

‘Well Construction Symbols
' ' Bentonite

| | e

Production
Zone

il

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shalls and Clays

i
Casing end cap ::.{_EE Gravel Pack
i I el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2515 Permit Number: 182589

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 10/10/09 of South Australia

Easting: 462738.98

NS Elevation (mAHD): 31.76
MNorthing: £6191924.58

Departrmaent for WWater

Zone: 54

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA114

WILL HYDROSTRATIGRAPHIC
mBGL  COMSTRUCTION LG LITHOLOGICAL DESCRIFTION
o
2 Calcrete, hard drilling, light red sand, fine to medium grained
4
Clayey Siit to Silt Clay, reddish brown, minor thin lense only, dry
&
8
10
Sand, opague-browny orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
12 fine gravels to ~6mm
14
16
- Sandstone, consolidated zone, hard drilling
£
'.Elﬂ Sand, opague-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
E fine gravels to ~6mm
22
i Silty sands as above, <Shell content at interval 22, 23mBGL
Silty Sand, orange brown
26
28
30
32 Sandy Siity Clay as above, lighter grey than above, uniform consistency, rollable, extinction of shells
34
36
38
Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
40
a3 Limestone, grey, imestone chips, fossiliferous
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ff{ﬂuﬁﬁﬂl‘l z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurmong Beds .Tw: - Pata Farmation

MNotes:

Loxton Salt Interception

[« ::: Tpl - Loxton Sands

LA

‘Well Construction Symbols
[z Bentonite Production
[ | Cating Zone

il

| l Open hole

I | Casing end cap

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2516 Permit Number: 182591
10/10/09
Easting: 462719.61

Region: Loxton
Final Depth (m): 39
Site ID: LH-—-—-INV

Completion Date: NS Elevation (mAHD): 31.41

Zone: 54 Northing: £6191965.03

Current at:

DRILLHOLE NaME: LHA115

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2
Sandy Sift, light reddishf cream, calcrete chips
4
5 Clayey Silt to Silt Clay, reddish brown, minor thin lense only, dry
8
10
12
Sand, opague-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
14 fine gravels to ~6mm
16
—=18
(=
—
£
[ =]
3 Silty Sand, orange brown
22
Siity sands as above, <Shell content at interval 24 & 25mBGL
24
Silty Sand, grey, fine grained sands
26
28
N
12 Sandy Silty Clay as abowe, lighter grey than above, uniform consistency, rollable, extinction of minor
shells below 31mBGL
34
36
38
Shelly, Gritty Silty Clay as above, olive green, abundant shells
40
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite —— Production

Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2517 Permit Number: 168615

Region: Loxton
Final Depth (m): 37
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 10/10/09 of South Australia

Easting: 462675.75

NS Elevation (mAHD): 31.19
Northing: 619198821

Departrmaent for WWater

Zone: 54

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA116

WILL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o
2
Calcrete, hard drilling, light red sand, fine to medium grained
4
. Clayey Silt to Silt Clay, reddish brown, minor thin lense only, dry
3
10 Sand, opague-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels 1o ~Bmm
12
14
Sandstone, consolidated zone, hard drilling
16

E
%13 Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
- fine gravels to ~Bmm
B20
22
Siity sands as above, fine grained, <Shell content at Interval 23mBGL
4
Silty Sand, grey, fine grained sands
26
28 Sandy Silty Clay as above, darker grey than above, uniform consistency, rollable
30 = r
Sandy Silty Clay as above, minor shells
32
14 Sandy Silty Clay as above, lighter grey than above, uniform consistency, rollable, extinction of shells
36
38
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation

MNotes:

Loxton Salt Interception

[« ::: Tpl - Loxton Sands

LA

‘Well Construction Symbols
[z Bentonite Production
[ | Cating Zone

il

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2518 Permit Number: 182592

Region: Loxton

Final Depth (m): 40

Govarnmant

of South Australia

Completion Date: 10/11/09 NS Elevation (mAHD): 31.15

Departrmaent for WWater

Easting: 462631.48 Zone: 54 MNorthing: 6192011.58 Site ID: LH-—INV
Current at: 5/Mar/2012
DRILLHOLE NAME: LHA117
WILL HYDROSTRATIGRAPHIC
mBGL  COMSTRUCTION LOG LITHOLOGICAL DESCRIFTION
o
2 Sandy Silt, light reddish/ cream, calorete chips
4
Clayey 5ilt to Silt Clay, reddish brown, minor thin lense only, dry. calcrete gravel sized chips
B
8
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
10
12
- Sandstone, consolidated zone, hard drilling
16 Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~Bmm
18

Sllty sands as above, orange cream, fine grained, minor shells encountered 18-20mBGL

Dentg (m)

Silty sands as above, orange cream, fine grained, <Shell content at interval 22-23mBGL

22
24
Silty Sand, grey, fine grained sands
26
28
N
32 ) } .
Sandy Siity Clay darker grey than above, uniform consistency, roliable
34
36
38
Shelly, Gritty Silty Clay as abave, olive green, abundant shells
a0 Limestone, grey, limestone chips, fossiliferous
Casing Details dro-Stratigraphic § s
Details v} Interval Pressure Cement y e Aok
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'I.I‘EﬁEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation

MNotes:

Loxton Salt Interception

[« ::: Tpl - Loxton Sands

LA

‘Well Construction Symbols
| Bentonite Production

[ | Cating Zone

il

| l Open hole

I | Casing end cap

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2519 Permit Number: 168617

10/11/09 NS Elevation (mAHD): 31.02
Easting: 462587.59 Northing: 6192034.76

Region: Loxton
Final Depth (m): 37
Site ID: LH-—-—-INV

Completion Date:

Zone: 54
Current at:

DRILLHOLE NAME: LHA118

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o
2 Sandy Silt, light reddish/ cream, calcrete chips
4
Clayey Silt to Silt Clay, reddish brown, minor thin lense only, dry. calcrete gravel sized chips
3
3
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
10
12
14
” Sandstone, consolidated rone, hard drilling
L
£
[
a
20 Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~Bmm
22
s Sty sands as above, orange cream, fine grained, minor shells encountered 18-20mBGL
26
28
Sandy Silty Clay as above, minor shells
30
32
34
Sandy Silty Clay as above, lighter grey than above, uniform consistency, rollable, extinction of shells
36
Shelly, Gritty Silty Clay as above, olive green, abundant shells
38
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

Production
Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2520 Permit Number: 182593

10/12/09 NS Elevation (mAHD): 30.99
Northing: 6192057.85

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

Completion Date:

Easting: 462543.6 Zone: 54

Current at:

DRILLHOLE NAME: LHA119

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2 Sandy Silt, light reddish/ cream, calorete chips
4
Clayey Silt to 5ilt Clay, reddish brown, minor thin lense only, dry. calcrete gravel sized chips
B
8
10 Sand, opague-browny orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
12
14
16
Sandstone, consolidated zone, hard drilling
18
E. Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
£10 fine gravels to ~6mm
o
@
a
22
- Siity sands as above, orange cream, fine grained, minor shells encountered 22mBGL
26
28
E Sandy Silty Clay as above, lighter grey than above, uniform consistency, rollable, extinction of shells
with depth
32
34
36
Shelly, Gritty Silty Clay as above, olive green, abundant shells
38
Limestone, grey, limestone chips, fossiliferous
40
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

Production
Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2521 Permit Number: 168619 Region: Loxton
Final Depth (m): 35

Site ID: LH-—INV

10/12/05
Easting: 462499.61

Completion Date: NS Elevation (mAHD): 31.01

Zone: 54 Northing: 6192080.98

Current at:

DRILLHOLE NAME: LHA120

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
L Sandy Siit, light reddish/ cream, calcrete chips
* ARE Y Sl
Clayey Siit to Silt Clay, reddish brown, minor thin lense only, dry. calcrete gravel sized chips
B
B
10 Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~Bmm
12
14
Sandstone, consolidated zone, hard drilling
—16
E
=
-—
E‘m Siity sands as above, orange cream, fine grained, minor shells encountered at 21mBGL
20
22
Silty sands as above, orange cream to light grey with depth, fine grained
24
26
28
Sandy Silty Clay, trending lighter grey with depth, uniform consistency, rellable, extinction of shells with
30 depth
32
34
36
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown I:Im.r
Type Interval Diam Tmpk - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

Well Construction Symbols
| Bemtonite —= o4 hon
[ | Casing e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2522 Permit Number: 182594

10/12/09 NS Elevation (mAHD): 31.07
Zone: 54 MNorthing: £6192104.25

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

Completion Date:

Easting: 462455.6
Current at:

DRILLHOLE NAME: LHA121

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  COMSTRUCTION LG LITHOLOGICAL DESCRIFTION
o
3 Sandy Silt, light reddish/ cream, calcrete chips
4
Clayey 5ilt to Silt Clay, reddish brown, minor thin lense only, dry. calcrete gravel sized chips
5 Calcrete as above, introduction of fine to medium brown sands at depth
8
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
10 fine gravels to ~6mm
12
Sandstone, consalidated zone, hard drilling
14
16
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm
18
E
S0
o
@
a
L Silty sands as above, orange cream to light grey with depth, fine grained
24
26
28
10 Sandy Silty Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with
depth
32
34
36
Shelly, Gritty Silty Clay as above, olive green, abundant shells
38
a0 Limestone, grey, limestone chips, fossiliferous
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole B Cement
[ | Casing Tone I | Casing end cap L’:‘:‘}: Gravel Pack
o



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2523 Permit Number: 168621

NS Elevation (mAHD): 31.06
MNorthing: 6192127.43

Region: Loxton
Final Depth (m): 35
Site ID: LH-—-—-INV

Govarnmant

Completion Date: 10/12/09 of South Australia

Easting: 462411.51

Departrmaent for WWater

Zone: 54

Current at: 5/Mar/2012

DRILLHOLE NAME: LHA 122

WILL HYDROSTRATIGRAPHIC

CONSTRUCTRON LG UITHOLOGICAL DESCRIFTICN

mBGL

]

Sandy Siit, light reddish/ cream, calcrete chips

Clayey Siit to Silt Clay, reddish brown, minor thin lense only, dry

Sand, epaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm

Silty sands as above, orange cream to light grey with depth, fine grained

4
26

28

Sandy Siity Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with

e depth

32

34

36

Casing Details

dro-Stratigraphic Symbols
Details [s] y e

Pressure Cement

Interval

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Interval

Diam

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation

Tmph - Bookpurnong Beds

[« ::: Tpl - Loxton Sands

LA

‘Well Construction Symbols
' ' Bentonite

Production
Zone

| | e

il

| l Open hole

I | Casing end cap

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2524 Permit Number: 182595
10/13/09
Easting: 462367.63

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

Completion Date: NS Elevation (mAHD): 31.27

Zone: 54 Northing: 6192150.66

Current at:

DRILLHOLE NAME: LHA123

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
0 Calcrete surface capping light creamy-red sand, fine to medium grained
2
Sandy Sift, light reddishf cream, calcrete chips
4
" Clayey 5iit to 5ilt Clay, reddish brown, minor thin lense only, dry
B
Sand, opaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
10 fine gravels to ~6mm
12
14
Sandstone, consolidated zone, hard drilling
16
18
‘E Sand, epaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
et fine gravels to ~6mm
S0
o
a
12 Sity sands as above, orange cream to light grey with depth, fine grained
24
26
28
10 Sandy Silty Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with
depth
32
34
36
18 ‘ Shelly, Gritty Silty Clay as above, olive green, abundant shells
a0 Limestone, grey, limestone chips, fossiliferous
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ffﬂduﬂil}ll‘l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Loton Salt [ntercaption | Bentonite == Production | l Open hole B Cement
[ | Casing = Zone i | Casing end cap 5:;15: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2525 Permit Number: 168623

10/13/09 NS Elevation (mAHD): 31.65
MNorthing: 6192173.67

Region: Loxton
Final Depth (m): 35
Site ID: LH-—-—-INV

Completion Date:

Easting: 4623238  Zone: 54

Current at:

DRILLHOLE NAME: LHA124

WELL HYDROSTRATIGRAPHIC

CONSTRUCTRON LG UITHOLOGICAL DESCRIFTICN

mBGL

]

Sandy Siit, light reddish/ cream, calcrete chips

Clayey Siit to Silt Clay, reddish brown, minor thin lense only, dry

fine gravels to ~6mm

Silty sands as above, orange cream to light grey with depth, fine grained
24

25
28
e depth

32

34

36

Casing Details

dro-Stratigraphic Symbols
Details [s] y e

Pressure Cement

Interval

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

Sand, opagque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,

Sandy Siity Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Interval

Diam

. Ohac - Coonambidgal Clay
. Carm - Monoman Formation

Tmph - Bookpurnong Beds

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite —— Production

Zone

| | e

| l Open hole

I | Casing end cap ;{;'E Gravel Pack

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

. Typ - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
] Shelts and Clays

Cement

¥
:l“nu
R



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2526 Permit Number: 168624

NS Elevation (mAHD): 32.42
Northing: 6192196.88

Region: Loxton
Final Depth (m): 40
Site ID: LH-—-—-INV

10/13/09
Easting: 462279.68

Completion Date:

Zone: 54
Current at:

DRILLHOLE NAME: LHA 125

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTRON LG LITHOLOGICAL DESCRIFTION
o
E Sandy Silt, light reddishy cream, calcrete chips
4
Clayey 5ilt to Silt Clay, reddish brown, minor thin lense only, dry
B
8
10
12 Sand, opague-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~Bmm
14
16
18
E
S0
o
a
12 Sity sands as above, orange cream to light grey with depth, fine grained
24
26
28
Sandy Silty Clay, grey, minor shells at 29 to 30mBGL
N
32
34
Sandy Silty Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with
depth
36
38 Shelly, Gritty Silty Clay as abave, olive green, abundant shells
a0 Limestone, grey, limestone chips, fossiliferous
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Ffﬂduﬂil}ll‘l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds

MNotes:

Loxton Salt Interception

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

Production
Zone

| | e

| l Open hole

I | Casing end cap

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2527 Permit Number: 168663 Region: Loxton

Govarnmant

Completion Date: 10/14/09 NS Elevation (mAHD): 43.11 Final Depth (m): 47 Y- South Australls

Departrmaent for WWater

Easting: 463332.23 Zone: 54 Northing: 6194612.305 Site ID: LH---INV
Current at: 5/Mar/2012

DRILLHOLE NAME: LHA 127

WL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
4 Sandy Silt, light reddish/ cream, calcrete chips
3
12
Sand, cpaque-brown/ orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
16 fine gravels to ~Bmm
20
E
]
g
a2
28 Silty sands as above, orange cream to light grey with depth, fine grained
32
Sandy Silty Clay, cream trending lighter grey with depth, uniform consistency, rollable
El
Sandy Siity Clay, grey, minor shells at 38 to 40mBGL
a0
Sandy Silty Clay, trending lighter grey with depth, unifarm consistency, rollable, extinction of shells with
depth
44
Shelly, Gritty Silty Clay as abave, olive green, abundant shells
48
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
FI'{KZ'LI‘EﬁEH'I z D “5 . Carn - Moanoman Formation .Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands fr= Tpl Lwer Clys - Lower Loxton
— . Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception Bentonite =_ Production l l Open hole i
[ | Casing Tone i | Casing end cap L.‘;E: Gravel Pack
o



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2528

Completion Date: 10/14/09
Easting: 463320.383 Zone: 54

DRILLHOLE NAME: LHA 128

HYDROSTRATIGRAPHIC
LG

WELL
mBGL  CONSTRUCTEON

]

12

36

40

48
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

o

Interval

Interval

Permit Number: 168664 Region: Loxton
Government
NS Elevation (mAHD]): 42.64 Final Depth (m): 47 0 et Austrails
Departrmaent for Water
Northing: 6194511.52 Site ID: LH—INV ' i

Current at: 5/Mar/2012

UITHOLOGICAL DESCRIFTICN

Calcrete, calcrete rock fragments, redish sands

Sandy Silt, light reddish/ cream, calcrete chips

Sand, opaque-brown, orange grading to greyish with depth, coarse grained sands, sub-rounded sand,
fine gravels to ~6mm

Silty sands as above, orange cream to light grey with depth, fine grained

Sandy Silty Clay, trending lighter grey with depth, uniform consistency, rollable, extinction of shells with
depth

Shelly, Gritty Silty Clay as above, olive green, abundant shells

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
. Carm - Monoman Formation . TpQib - Blanchetown Clay
Diam @ Tmph - Bookpurnong Beds .T\lp - Pata Farmation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— ' Shells and Clays

‘Well Construction Symbols
' ' Bentonite Production | l Open hole

[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2353

3/31/08

Completion Date:

Easting: 462605

DRILLHOLE NAME:

WELL

mBGL  CONSTRUCTEON

]

10

12

28
30
a2
EL
i6

£

40
Casing Details
Details

Production Zone Details
Type

MNotes:

Loxton Salt Interception

Zone: 54

LHC1

HYDROSTRATIGRAPHIC
LG

Interval

Interval

Permit Number: 141929
NS Elevation (mAHD): 31.787
Northing: 6191529

Region: Loxton
Final Depth (m): 39
Site ID: LH-—-—-INV

Current at:

UITHOLOGICAL DESCRIFTICN

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

Clayey sand. Fine to medium red/brown clayey sand, poor to moderately sorted, Calcrete chips,

Sandy clay. Dense, rallable, bBrown,

Clay as above with introduction of subangular to subrounded coarse quartz sand to 1.5mm.

Sand. Clear to yellow quartz sand to 1.5mm. Poorly sorted, subangular to subrounded.

Sand as above with minor gravel to 3mm.

Gravely sand as above with introduction of fine orange silty sand.

Sand. Yellow/orange quartz sand. Predominantly fine to medium grained, moderately sorted,

subrounded.

Sand as above with minor gravel to 3mm.

Sand. Fine grey quartz sand, moderately sorted,

Sand as above. Minor muscovite.

Silty sand, Fine grained quartz sand, subrounded, poorly sorted, Grey silt.

Fine sand as above with minor shell fragments.

Silty sand. Fine grained quartz sand with grey/brown silt increasing with depth.

Silty sand, Fine quartz sand to 1mm, opaques present. Grey/brown silt,

Silty sand as above, with intraduction of clay.

Silty sandy clay, Grey/brown, minor shell fragments.

Clay as above with reduced silt and increased density, rellable.

Clay. Grey, dense, plastic.

As above with introduction of green, silty, shelly clay,
Shelly silty clay. Green/brown, rollable.

Green shelly clay as above with introduction of grey silty limestone.

Hydro-Stratigraphic Symbols
Pressure Cement
. Ohac - Coonambidgal Clay
. Carn - Moanoman Formation
Diam Tmph - Bookpurmong Beds

]

s ::: Tpl - Loxton Sands

‘Well Construction Symbols

| Bentonite

| | e

Production
Zone

| l Open hole

I | Casing end cap

E Ogpeeo - Woorinen Formation
. TpQib - Blancheiown Clay

.T\lp - Pata Farmation

f Tpl Lwer Clys - Lower Loxton
Shelts and Clays

Cement

o
{25¢ Gravel Pack
L



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2352 Permit Number: 141947

3/31/08 NS Elevation (mAHD): 33.319
Northing: 6191728

Region: Loxton
Final Depth (m): 42
Site ID: LH-—-—-INV

Completion Date:

Easting: 462645 Zone: 54

DRILLHOLE NAME:

LHC2

Current at:

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 Sand. Red/brown fine to medium grained sand. Poor to moderately sorted. Minor calcrete.
5 Sandy clay. Dense clay. Minor coarse quartz sand.
4 Sandy Clay. Red/brown clay with increased density 3 - dm,
] Gravely sand. Clear/milky to vellow, fine to coarse quartz sand/fine gravel to 3mm. Poorly sorted,
subrounded.
8
Gravely sand as above with increase in fine to medium sand.
10 Sand. Yellow/orange quartz sand. Predominantly fine to medium grained with minor gravel to 3mm.
Maoderate to well sorted, subrounded,
12
Sand. Fine to coarse quartz sand with minor gravel to 3mm. Poor to moderately sorted, Subrounded
14 milky to yellow/orange grains, Minor muscovite,
16
Sand. Fine grained quartz sand. Minor opagues and muscovite. Moderate to well sorted. Fine sand/silt
18 layer 18-19m.
Exn
= Gravely sand. Fine to coarse sand/gravel to dmm. Subrounded, yellow/orange grains. Poorly sorted
=4 with minar groy silt.
[Trr)
a Sand. Predominately fine grained quartz sand to 0.2mm, Minor coarse sand and gravel. Moderately
sorted. Minor arange silt and muscovite.
24
Silty sand. Sand as above with significant grey/brown silt.
76 Shelly silty sand. Predominately fine to medium guartz sand with minor coarse sand to 1.5mm. Poorly
sorted. Yellow/orange subrounded grains. Shell fragments. Grey silt increasing with depth.
28 Clayey silty sand, Low density, minor shell fragments.
0 Sand as above with increase in grey silt and clay.
32 Silty, sandy clay. Low density, minor shell fragments.
34
36 Silty clay. Medium density, pliable, rollable.
38
Shelly silty clay. Green/brown, rollable.
40
5 Grey silty clay turning to Limestene, Friable limestone chips
4
Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
. Ohac - Coonambidgal Clay E Ogpeeo - Woorinen Formation
Fl'ﬂduﬂil;ll'l z D “5 . Carn - Moanoman Formation . Tpﬂlb - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurnong Beds .Tw: - Pata Formation
:: ::: Tpl - Loxton Sands = Tpl Lwer Clys - Lower Loxton
— Shells and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception | Bentonite =— Production | l Open hole = Cement
[ | Casing Zone i | Casing end cap 5:;15: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2372
Completion Date: 5/23/08
Easting: 462601.709 Zone: 54

Permit Number: 141935
NS Elevation (mAHD): 31.566
Northing: 6191508.501

Region: Loxton
Final Depth (m): 26.5
Site ID: LH-PA-OW

Gavernment
of South Australia

Deepartment for Water

Current at: 5/Mar/2012
GAMMA LDG HELTRON LDG
priLLHoLE Name: LHO70 . & 8 8, 8 8 § B
WiIELL HYDROSTRATIGRAPHIC f
mBGL CONSTRUCTEON LG UITHOLOGICAL DESCRIPTION. gy s
0 IE
!z
2 ir Clayey silty wind. Fine to codrse sand, poory woried, red/brown
I
4 — ; 3
!!
5 — I[ Sand. Fing 10 coarse sand with minar fine 1o medium gravel. Poorly sorted,
it pale to light beown,
I
8 - I -
|
10 i | Sand. Fine 10 coaru sand. Poarly soried, subrounded, pale red 1o brown
iE [Eraang, Minar graeel i 10mm
I
I
3t -
E
= !
s I
g 14 — |[ ~Sand a% above with layers of clayey sin
16 %
1 ’n,_::
’n_:" Mg ahowe with abundant chips of friable calorete.
o -
18 b
r11I—:|
F’;, Land. Silt 1o coerke sand. Poorly sorted with abundant wery coarse sand
| o and minor fine gravel.
fopety
20 ::
e
¥
P:: Sand as abave with abundant fine gravel.
S
22 rvu:::l
::l—’g Sand. Silt 10 coaise motthed redbrown sand. Poorly strted with sbundant
":::F' shell fragmanits
o
24 o
y | b
/! Sty sand. S8t o medium snd. Grey, pocely sorted with abundand shell
fragments.
26
28
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 79 mm 0 to 16.5 mBGL 0t 14.5 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Woorinen Formation
Production Zone Detalls Qam - Monaman Formation TpQit - Blanchetown Clay
Type Interval Diam p M Tmiph - Bookpumong Beds Typ - Pata Farmation
UWPVC Shotted Casing 16.5to 25.5 mBGL 79 mm E ‘-: Tipl - Loxton Sands 'J Tpl Lawer Clys - Lower Loxton
Sump 1550 265 mBGL 79 mm le_= — Shells and Clays
Notes: Well Construction Symbols
Cpe———
Lowten Salt Interception [ Bentonite /= oo guction Cperhole
[ | Casing fone l I Casing end cap ?E;? Gravel Pack




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2376
Completion Date: 5,/20/08
Easting: 462604.773 Zone: 54

priLLHoLe nave: LHO71P

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LOG
o
q
8
12

=
o

L

=

e

|
|
|
|
|
i
|
|
|
|
|
|

Permit Number: 141933
NS Elevation (mAHD): 31.806
Northing: 6191524.592

Region: Loxton
Final Depth (m): 50
Site ID: LH-PA-OW

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
=] E 13‘ E o o - - -

UITHOLOGICAL DESCRIFTICN

Clayey sand 1o sandy clay. Fine to medium redfbrown clayey sand, poos (o
moderately sorted. Calonets chips.

Sandy clay. Silt 10 fine sand, Brown, medium plasticity and malloabslity,

Clayey sand 3 Sbore hurning o coarse sand to L.5mm, Wil sared,
subangila to subrcunded.

Sand au above with minor gravel 1o Smem.

Sand. Predominanily medium to coarse muestandbeoen quaens sand. Well
sorted, subangular to subrouinded,

‘Sand a3 above with menor grinsed 1o 10mm

Sand. Fine grey quart: sand, moderately sorted.

Sand. Medium to coarse mamtard/brown sand. Moderately sored, with
minor graved (o 4mm.

Sand. Predominently fing yellowDrawn tand. Poor to moderately sorbed,
willh mirsdr graneed 1o Smem, Inreduction of clayey sil,

Sty sand, S eo medium grained quiitr wend, wirounded, poorly somed,
Mings gravel ta Smm

Sand a3 above with minor shell fragments.

Clayey sitty sand. 5ilt 1o fire rained guarts sand with clayey st and shell

324 fragments Ircreasieg with depth
= Clayey silty sand. Geory 108 10 Tane quasrt: sand, Opaques and shell
'E. Iragments presand.
3 Clayey siity wand a3 abive with reduced sand corent. Low plasticlty and
malieability,
28
Sy chay, Minar fine sand. Mediem plasticity and low maleability. Minor
shaed fragmaits
32
Ly clay as above with reduced shell fragments.
Sy chay, Gresy, medium o Fagh plasticity and malleabsliny
36
Shilly wiity cliry. Gresn, low to medum plivtcity, low malleabilay
Infroduction of liméstone chips.
Grry clayey silt. Minor limestone chips and shell fragments.
40 | Grey chavey sil taming to frisble limestone.
Az abows with reduced chayfein.,
Li . Grey, Priakle, T ned
a4 mgstong, Drey, M g o
Limnestone a Abave becoming sefter wilh incredaing clay/ult with depth,
48
g sboe with increase in clay eontent. dust rollable.
Clay, grary, how devmity, rollable, Minar Bmestong chips
52
Casing Details Hydro-Strati
graphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC 100 mm 0 to 42 mBGL 0o 42 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
Open Hole 42 to 50 mBal 100 mm :: ::: Tl - Loxtan Sands [ : Tpl L Clys - Lawer Loxton
O =30 Shelts and Clays
MNotes: Well Construction Symbeols
Lowbon Sk Inberception = Bantonite =— Production l [ Open hole &Eé Cament
[ | Casing Tone I | Casing end cap L’E‘;:i: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2357 Permit Number: 141941
4/8/08 NS Elevation (mAHD): 32.36
Easting: 462615.257 Zone: 54 Northing: 6191628.359

Region: Loxton
Final Depth (m): 53
Site ID: LH-PA-OW

Govarnmant

Completion Date: of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
pRiLLHOLE NAME: LHO72P o B B g g
o - -
WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Clayey sand. Fine to mesdivm redibrown sand. Poor to mederately sorted &
Minor calorete. -
Sandy clay. Densa, relabile grey/brown clay, Fane to medivm sard
4 becoming abundent beyord 4m
Sand. Clear) iy bo yellow eoarse guarts sand 1o Fmem. Well sorted, =
subirownded. e -
Gravely sand. Clear 1o yeliow quartz sand ard grared 1o 3mem, Moderately -
soetod, subrounded
3
-
A3 sbove with gravel 1o Smm = -
Sand. Madium 1o coarie grained quarts Land, Moderately sorted, ghey to = e
12 yellow subrownded graim. Minor munconvite. - T
Sand a% above with Introduction of orange medum grained sand,
Sand. Predominantky fine to médium guartz sand 1o 0.5mm Minor coarse - -
16 sand 1o 1mm. Moderately scrted with yellow/orange grains, subrounded, _"
THADE PODITE, -
Sgnd. Fine orange/rown guartz sand, Minor opagues and muscovite.
0 = =
Fing samd as abowe with shell fragments 22 o 24m,
=24
E Ehelly sand. Predominately fine to medium guarts sand. Poarly sorted
— Yallow/orange subrounded grans Shedl fragmaenis.
£
= Siny sand, Fine grained sand, grey iin. Shell fragmiets 1 Smm
528
Sty sand a5 abowe becoming clayey. Shell fragments to 10mm.
32
Ly, sardy clay, Low denaity, minor shell fragments.
36 2
As aboree with inteodwction of shelly 28y green/brown clay
Shelly silty clay. Green/brown. Introduction of grey clayey st e
40 Grey siity clay tuming to limestone. A
a4 =
Limestone. Grey, Friable, ine praned
43
Limestone becoming solter with introduction of clay.
A% abow with incroase in clay conbent, bust roltabie
52 Clay. Grey, low density, rollable. Mimor limestone chips.
56
Casing Details Hydre-Stratigraphic Symbaols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC 100 mm 0 to 43 mBGL 0o 43 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Prod M 7 D ils . Cam - Manoman Formatian .Tpﬂ_lh - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpurnong Beds .Tw: » Pata Formation
Open Hole 43 to 53 mBGL 100 mm :_ :,: Tl - Loxtan Sands | Tpl Lwer Clys - Lower Loxtan
O =30 Shelts and Clays
MNotes: Well Construction Symbeols
f Bentonite —— l [ Open hole Cement
Loxton Salt Interception e = Production Pe :
[ | Casing Tone I | Casing end cap L’:‘;:i: Gravel Pack
R



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2380
Completion Date: 5/10/08
Easting: 462602.215 Zone: 54

priLLHOLE Name: LHO73P

Permit Number: 143529
NS Elevation (mAHD): 32.243
Northing: 6191640953

WIELL WY DROSTRATIGRAPHIC
mBGL  CONSTRUCTION LOG LITHOLOGICAL DESCRIFTION
0 4 Claywy sand, Fene to meediumn red.fbrown sand. Pocs to moderately sorbed
Minar calerete
2 _
Sandy ciay. Dense, roflable grey/brown clay. Fine to medium sand
becoming abundant beyond 4m
4
Sand. Clearmalcy to yellow coarke quarts sand 1o P, Wiell sorted,
subrounded.
B
Gravely send. Clear 1o yellow quads wend and graned o Imm, Mederately
sorted, subrounded
8 d
A% aborak with grinvel 10 Smm
10 5
| Sand Medium 1o coarse grained quartz sand. Moderately soried, grey to
wlow subroundid graing, Minor musioite
12 4
Sand as above with Introduction of orange mediam grained sand
14
Sand. Predominasily fine to mediem guart wand 1o 0.5mm. Manos coare
16 sand 1o 1msm. Moderately sorted with yellow/arange grains, subfounded,
minor masoovite.
18 .
Sand. Fine orange/srown guarts wand. Minor apagues and muscovite,
20 +
22 Fine sand & abowe with shell fragments X2 ta 24m.
E
—24
-] Shelly wand. Predamindily fing 0o mediom quarts sand, Poarly sorbed
KQ Vellow/orange subrounded graing. Shell fragmenia
wlb
~Siy dand. Fne grained o iy L RIS D0 ST
Q Sty dand. Fine grained sand, grey Ul Shall frage 5
28
ity wand a3 above becomeng clayey. Thell fragments te 18imen
30
32 -
Silny, sarsdy clay, Low denaity, minor thell fragmenio
34
36
A3 shovwe with introductian of shelly ity greenfbrown clay,
38
Shelly silty clay. Green/Brown. Introduttion of grey ey it
40 A
Grey silpy elay tusming Lo limesbone:
a2
44
Limestone. Grey, friable, fine grained.
46
48
1 —Limostone becoming salter with intreducticn of clay,
0 S
Casing Details Hydro-Stratigraphic Symbaols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  203.5mm O to 43 mBGL 0 to 43 mBGL . (hac - Coonambidgal Clay
Qam - Monoman Formation
Production Zone Details :
Type Interval Diam gg: Tmph - Bookpurnong Beds
Open Hole 43 ta 50 mBGL 2035 mm : Tl - Lowtan Sands
o ®
Notes: Well Construction Symbols

Lowtan Salt Intefception

Production
Zone

Region: Loxton
Final Depth (m): 50
Site ID: LH-PA-OW

Gavernment
of South Australia

Department for Yater

5/Mar/2012

NELITRON LDG

g, § & & §

Current at:
GAMMA LDG

= =y

a1

LTV,

E Qpeo - Woorinen Formathen

Tl - Blanchetown Clay
Typ - Pata Formation

!' ; I Tpl Lwoer Clys « Lower Loxton
- Shells and Clinys

Coment

| [ Open hole

L e
I I Casing end cap :%}:;Erml Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2366
4/21/08
Easting: 462602.658 Zone: 54

Completion Date:

priLLHoLE NamE: LHO74

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 !
Chay, Brown, dense, sSghily plastic, sticky, pliable
2
Sandy clay. Goey, denue, sifcky, plastic and pliakie.
a
Clayey sand, Modiam to coarse yllow sand. Poorly soned, subrounded,
B
-Sand. Madium sand 1o fiee gravel. Pocely sored, subrounded.
g
‘Sand a% abova with munor crange day,
10
12
‘E‘ Sand Fine 10 (0arse orange wand. Poodly soned, subrgunded 1o
— sshanguiay. Minor onaluey
£
a
[T
[=]
16
Sunid. Firse 1o medium arange sand. Poorly sored, subrounded, Sample
contains rack fragments consisting of well cemented non Triable send
conglomerate,
18
Sand. Fine 10 medum orange wnd. Moderately sorted, subrounded with
mascavite and opanues present.
20
Sanil. Fine 10 fodie orange sand. Poodly iorted, sulbrounded with
significant opagues.
22
Sand. Fine sand ta fine gravel. Poorly sorted, subrounded. Minor clay.
24
A% abowe with intreduction of shell fragments,
Sand. Fine orange sand, Wiell sorted, subrounded with cpagues and shell
26 Iragments.
Land. Fine 1o coarse grey wand. Poodly sorted, subrounded with abundant
shaell fragmenis, and musionites.
Sandy clay. Grey, low density, plable, moderate plasticity. Opagues, shell
fragmants presan
28
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPYE 79 mm 0 1o 17,5 mBGL 0o 15.5 mBGL . Ohac - Coonambidgal Clay
Prod M 7 D ils . Cam - Manoman Formatian
Type Interval Diam Trighs - Bockpurnong Beds
UPVC Slotted Casing 17.5t0 265 mBGL 79 mm +*2% Tpl - Lowtan Sands
Sump 2650 27.5mBGL 79 mm L=
MNotes: Well Construction Symbeols

Loxton Salt Interception

Permit Number: 143527
NS Elevation (mAHD): 32.411
Northing: 6191642.934

! Bentonite

Production
Zone

[ |r.asa'ns

il

Region: Loxton
Final Depth (m): 27.5
Site ID: LH-PA-OW

Govarnmant
of South Australia

Departrmaent for WWater

Current at:
GAMMA LDG

5/Mar/2012

HEUTROM LOG

3 § § §

s 8 & B

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.Tﬂ: - Pata Farmation

]
© | Tpl Lwier Clys - Lower Loxton

L} ' §

Shells and Clays
sl
l [ Open haole i Cement
I I Casing end cap ?’:‘;ﬁﬁrmlf‘ack
s



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2365
Completion Date: 4/21/08
Easting: 462543646 Zone: 54

Permit Number: 143528
NS Elevation (mAHD): 32.22
Northing: 6191652322

Region: Loxton
Final Depth (m): 27.5
Site ID: LH-PA-OW

Gavernment
of South Australia

Deepartment for Water

Current at: 5/Mar/2012
GAMMA LOG HELTRON LDG
priLLHOLE NAME: LHO75 . = 8 8 §% & 8 %
WiLL HYDROSTRATIGRAPHIC f
mBGL  CONSTRUCTMON LG UITHOLOGICAL DESCRIPTION. gy s
0 IE
1 iE Lty sandy clay. Redbeown, medium density, rollable, pliable.
: I
g.— ' Sandy chay. Dense, WIH, roable clay, Medium (o codess yeilow sand
| iL Becoming abundant tewands end of samsple,
4 -
5 : |[ Gravely ssnd. Coarse sand to fine gravel. Clear to yellow/orange quartz
:; sand, Moderately sored, subangular (o subrounded,
| I
7 |r
; " Gravely sand to fmm. Subrounded milky while 1o orange grains. Moderate
e i 1o well sorted
il I
<h | |
11 . i; Az showe with reduced gravel. Modetately sorted with incresse in mediem
= F sand. Clay present |suspect contaminatian].
2 :
Ei3 ![ Swnd. Fine 1o madium gy brown quarts and, Poorly sarted with
— 2 abundam coarse tend o fine gravel.
£
= |
15 :é A4 shove with reduced coare wand and gravel
16
| . Sand. Fine 10 medim white to orangehrown quarts sand. Moderately
17 — I -sorted subsngular to subrounded, muscovite, Mingr coarse sand 1o fing
! o el
18— |d
| - - Sand. Predominaatly fine to mediem guarts sand 1o 0. 4mm. Modesate 1o
19 - et well sorted with clear 1o yellow/forarge graim, subrounded, minor
| :: muscowite
! -
20 — :_ 4
o=
21 | —
:I:: ~Sand. Fine grairsed guarts sand, hoderateby soned with misor graved
-
22 E:'_
=
23 &=
fun—
24 K Santd as abovie with intradurtien of shell Fagmints
-
25 —
-
6 E-
{ I
a7 | X Clayey silty sand. Fine sand, grey silt. Shell fragmends to 10mm
'] ¥,
Casing Details Hydro-Strati
graphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 175 mBGL 0o 15.5 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Wonrinen Farmation
Production Zone Detalls Qam - Monaman Formation TpQit - Blanchetown Clay
Type Interval Diam p M Tmiph - Bookpumong Beds Typ - Pata Farmation
UWPVC Shotted Casing 17.5to 265 mBGL 79 mm E ‘-: Tipl - Loxton Sands 'J Tpl Lawer Clys - Lower Loxton
Sump 26,5 to 27.5 mBGL 79 mm le_= — Shells and Clays
Notes: \!.'e;ll Construction Symbeols
pe———
Lowtan Salt Interception [ Bentoalte T ooguction Cpes:hole =l
[ | Casing fone l I Casing end cap ?E;? Gravel Pack




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2374
Completion Date: 5/16/08
Easting: 462543.449 Zone: 54

priLLHOLE NamE: LHO76P

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTION LOG
2
4
5 —

8
10

I H
12 | i

4
14
16 — |
18 ?

20 ;
2 |
4

Depth (m)
i e

o

wl

£

A0

Permit Number: 143530
NS Elevation (mAHD): 32.025
Northing: 6191650.138

42

45

43

Casing Details
Details v}
IPLEX Class 12 UPVC 100 mm

Interval
O to 42 mBGL

Production Zone Details

Type Interval Diam
100 rm

Open Hole 42 to 51 mBGL

MNotes:

Lowtan Salt Intefception

LITHOLOGICAL DESCRIFTION

Clayey sitty sand. Red/orown, low density,

Sandy clay. Dark red/Brown malleable, kv plasticity, Clay turning light

grey. Saml contert reducang with depth

Sand. Medium 19 cosrse maitand Brawn guarts sand. Well somed,
subangular, minor clay.

Grinvely iend o Bmm, Milky whale i orsngefmustaed subsngular to
subrounded quarts grains. Moderately saied,

Ad Hboree with mines apagues

Land. Fine to medium greybnown quarts sard, Poor to moderately sorted,

sublangubar to subrounded, abundant cosrse sand to fine gravel

Az ahowe with reduced coarse sand and gravel

Sand. Fine 1a medhum white 19 orange/brown quans wnd, Moderate to

witll sorted, subsagular ta subrownded, Minos elay

| Sand. Predominastiy fine to mediem guartz sand ta 4mm, Moderate to
will sortod with chear 10 yeliaw)/orirge, subrounded grains, Minor sity

elay

Sand. 5ilt 1o fime yelowbrown quans sand. Moderately sored with minor

graveed Eo dmm, Minor opague

| Sand. 5ilt to madium mustand beown quans sand, Modsraty somed,

minar opaiers nd ihell fragments

Clavey silty saind. Predominately fine mustsnd beown sand, poar 1o
moderately sorted. Minos shell fragments.

Clayey sitty Qand turning 10 sandy clay. Fne sand, grey 281 Shell fragments
Increasing with degth,

Az abowe with increase bn clay, Medhum o Fagh plasticly, Shell fragmenta

| Sy clay, Madium 1o dark goey, sicky cly, Miedium 1o high plasicity and

mallgatiiny, Shell fragemaia

Shally sandy clay, Greengrey, rofable, Abundant shell ragments. Minor

bmedtones chips

Grey silty clay fuming to limestone. Bedium plasticity, minor shell

~ fragments

Limestone, Grey, frable, contains small percentage of shedl fragments

~Limestong at above with imtroduction of clay

Limestone as above with high percentage of chay content

| Sandy ciay. Silt 10 medium sand 1o friable limestone chaps, Low 1o medium

Haszicay,
dro-5Strati hic Symbaols
Pressure Cement Hy it
0 1o #2 mBGL [ =< - coonambidga ciay

Qam - Monoman Formation

:g: Tmpk - Bookpurnong Beds
«" Tppl - Loxton Sands

Zone

Production

Region: Loxton
Final Depth (m): 51
Site ID: LH-PA-OW

Current at:
GAMMA LDG

Gavernment
of South Australia

Department for Yater

5/Mar/2012

NELITRON LDG

g § & B

E Qpeo - Woorinen Formathen

Tl - Blanchetown Clay

Typ - Pata Farmation

!' ; I Tpl Lwoer Clys « Lower Loxton
- Shells and Clinys

| [ Open hole

I I Casing end cap

Coment

o
-1-) ut

L

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2368 Permit Number: 141950 Region: Loxton
Government
Completion Date:  6/3/08 NS Elevation (mAHD): 33.319 Final Depth (m): 53 R Seuth Aeestrally
Departrmeent for Water
Easting: 46264463 Zone:54  Northing: 6191730.58 Site ID: LH-PA-OW ik

priLLHoLE name: LHO77P

WIELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTION LOG
o
4 -
6 1 1
3 ]
g8 — i
10— §
127
14
16 1
13 | |
. |
20
22
1
~24 .
E 4
=26
=]
g
023
30

ad
I
—

i

32

Current at: 5/Mar/2012

BAMMA LOG HELTRON LDG

. & & 8, 8 8 % %

UITHOLDGICAL DESCRIPFTION

Sand, fine to medium pocr to moderately sored, red/brown, Mings

| talcrebe

Landy ciay. Deme clay. Minor coarse guarts sand

Sandy red/brown clay wilh ncressed density § - dm

Gravely send. Clear/milliy bo yellow, fne bo coarse goartt sand to fine
grawed to Imm, Poorly sorted, subrounded

~Gravely sand as above with increase in fine to mediem wand.

Sand. Teflorw/orange Guarts Lnd, Predominantly feoe 1o medium gramed
with minar graved 16 dmm, Moderate 10 well sorted, iubrounded

Eand. Fine 10 coarte quarts sand with minoe gravel to 3mm. Poos to
moderately sorted. Subrounded milky to yellow//orange grains. Minor
MLSETE

Sand. Fine grainsd qusits sand. Minoe apagues and mustovite. Modedate
1o well sorted. Fire sand/silt Lies 18-19m

Gravely 1end. Fine 16 cosrie sand/gravel 1o 4mm. Subdounded,

velow/orange gras. Poorly sorted with minat grey silt.

Sand. Predominaiely fime gradned guarts sand 1o 0.2mm. Minoe coarse
sand and gravel, Moderately sorted. Minor orange s and muscovite.

Ly !.iﬂd. Sand :n above with :Jlrullt::rﬂ greybrown sllt

Shelly wand, Predamingtsly fine 0o medibm quartt sand with minar coldse
sand 1o 1.5mim. Pocly sored, Yellewfarange subrounded grains. Skell
lragmients. Grey 48 increasing with depth

Clayey sitty sand. Low dersity, minor shell fragments,

Sand 34 above with increase in grey chavey sl

Sy, sandy clay. Low denaity, mince shell fragments.

Lty clay. Medium denaity, piable. rollable.

£l
38
| Shelly silty clay. Green/Brown, rofable.
a0 llz 4
| Griy ilty clay uning 1o Lmesions, Friable limesione ¢higs
) ;1
44
46 Umestone, Friable, fine graned, fawn-grey.
48
50 -
Limastona at aboe with introduction af clay,
52 Sy chay, Groy clay, medium to low plasticity. Minor limestore chips
Casing Details Hydro-Strati
graphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVE 100 mm 0 to 43 mBGL 0 1o 43 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Wonrinen Farmation

Production Zone Details

Type Interval Diam
Open Hole 43 to 53 mBGL 100 mm
MNotes:

Lowtan Salt Intefception

Qam - Monoman Formation Tl - Blanchetown Clay

:g Tmph - Bookpurnong Beds Typ - Pata Formation

::- o7 Tpl - Loxton Sands : | Tpl Lwer Clys - Lower Loxton
o s’ p— Shalls and Clays

Well Construction Symbols

Production e

Tone L e
I I Casing end cap :;%:;Erml Pack

| [ Open hole




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2362
Completion Date: 4/20/08
Easting: 462647.774 Zone: 54

priLLHOLE NamE: LHO78

Permit Number: 141945 Region: Loxton
NS Elevation (mAHD): 33.325 Final Depth (m): 29
Northing: 6191746.026 Site ID: LH-PA-OW
Current at:
GAMMA LDG

s 8 & B

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

3 § § §

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
i Clay, Derse brown clay. Pliable, sticky with sSght plasticity
4
3
Sand. Coarse wand to fine gravel, Moderately sorted, subrounded. Minor
clay present.
]
10
Sand. Fine 10 coarse grasned sand. Moderately sorted, subrourded. Minor
clay present.
12
Sand. Firse 10 madium graned orange sand, Subrounded, poorly sored,
—
E
=14
£
'E Sand. Medium grained orange sand. Well sorted, subrounded to
E subanguiar crange gran
16
Sand. Fine to medium grained sand. Moderately sorted, subrounded.
Contains rock fragments consisting of ssell cemented non friable sand
conglomerare,
18
s phore with intrease i siie of rock fragments,
20
Gravel, Well sarted subirownded grasm. Lignile present.
Sand. Fine 10 cose graned, pocdly sofed, subrownded. Mincs thell
22 fragments.
Clayey sand. Fine, poorly sorted sand with mincr gravel. Subrounded with
ménor opequers and muscovite. Moderate plasticity.
Sand. Fine 10 coarie Browe sand. Poorky sorted, subrounded,
a4 Sanil. Firek Drown sand. Well sorted, subsmoursded with minor dhell
Iragmenti
Clayey sand. Fne 1o coarse grey sand. Poarly sorted, subrounded with
opaques and shell fragments.
26
Clay. Grey low density clay, Pliable, shght plasticity, opagues and
MRUECOVITE Drif
28
30
Casing Details Hydre-Stratigraphic Symbaols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC T9mm 0 to 19 mBGL 0o 17 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
M Cam - Manoman Formatian .Tpﬂm - Blanchetown Cla
Production Zone Details . ¥
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
A i —
UPVC Stotted Casing 19 to 28 mBGL 79 mm :.. :.: Tpl - Loxton Sands L Tpl Lwer Clys - Lower Loxton
Surmp 28 to 29 mBGL 75 mm LB p— Shells and Clays
MNotes:

Loxton Salt Interception

‘Well Construction Symbols
e _
i Bantonite Production l [ Open hole

[ |Ca5-'ir13 Zone I I Casing end cap

il

R
oo

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2361
Completion Date: 4/18/08
Easting: 462802.527 Zone: 54

prILLHOLE NamE: LHO79

Loxton Salt Interception

Permit Number: 141959 Region: Loxton

Government
NS Elevation (mAHD): 31.188 Final Depth (m): 29 n¢ Sauth st
Northing: 6191947.931 Site ID: LH-PA-OW e

Current at: 5/Mar/2012

CAMMA LOG NELITRON LDG

WIELL WY DROSTRATIGRAPHIC | )
mBGL  CONSTRUCTMON LG UITHOLDGICAL DESCRIPFTION
LU !
| Sanidy clay. Drenge/Brawn plakle clay, Poarly sorted, subrounded sard | =
| Mince Gpaguis. -
| e
2 =
s abowe with Intreduction of coarse sand.
{ =
Ll = i =
| —
| | Clayey sand, Medium to coarse orangefyelios wnd. Subrounded, poorty ——
| sorted. Clearfmilioy quarts, Opagiess predent
5— | —
Sand. Coarye grained yellow sand, Subrounded, mbderalely soried
Clearfmilicy quarts.
8 "y
Gravely sand. Coarse sand to gravel, Orange, subangular o subrounded, =
maderately sorted -
10 % -
Land as above with ménor clay [possibly contamination)
12 .
| Sand. Coarse sand o gravel. Drange)vellow, pabrounded, moderately <
— soened
—14 - 3
N =
a A sboree with mon frable rock fragmentd condiRting of gravel sige e
E conglomerates of fine grained guartz sand. Minor opagues. o :
16 — +
A showe with increate in slze and hardrest ol Feck Iraginenti E
18 s
| Clayey sand. Codre grafned sand, moderately wored, subroundsd, Grey -
& b clay, moderate density, slight plasticity, pllable. s
20 1 —=
.=.' Sand. Coarse orange sand, subrounded, moderately sorted
I.-.- B
| =
22 — = “Sand. Fire 10 medium grained, ight becwn/yallow sand, Moderately o
o - o sored, submaurnded. Dpagques and ihell Iragments presont x
: o |- -. -
1 o, I [ -
o} -
| =i 5
24— -
| ol | =
| . Fand. Fine, grey wity 1and. Well samed, subrownded with apagues sod F
2 = a shell fragmenits present. $83 increasing with depth, becoming clayey i
26 | _'-'. beyond 2&m. =
0 et = =
| o fed =
28 — . 4 - — - F -
| I Clay, Grey maderate density clay wih minor sand, Pliable, sight plasticity, B
0 5 opagquEs 30 MUSCoVLE present —= |
| Casing Details Hydro-Stratigraphic Symbaols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 20 mBGL 0o 18 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Wonrinen Farmation
Qam - Monoman Formation Ti b - Blanchetown Cla
Production Zone Details L ¥
Type Interval Diam Tmph - Bookpurnong Beds Typ - Pata Formation
UPVC Shotted Casi . -
sing 20 to 29 mBGL 78 mm % Tpl - Loatan Sands I | Tpl Lwer Clys - Lower Loxton
Sump 29 to 30 mBGL 5 mm - - Shells and Clays
Notes: Well Construction Symbols

I [ Open hole

| Casing t o i I Casing end cap ;‘Eﬁ;ﬁéﬁrmlmck




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2364 Permit Number: 141962 Region: Loxton
Govarnment
Completion Date: 4/22/08 NS Elevation (mAHD): 31.998 Final Depth (m): 27 Y- South Australls
Departrmaent for Water
Easting: 462372.082 Zone: 54  Northing: 6191935.14 Site ID: LH-PA-OW o .

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

priLLHOLE NAME: LHOS80 . & & 8, 8 8 8 B

WELL HYDROSTRATIGRAPHIC
mBGEL  CONSTRUCTION LOG LITHOLDGICAL DESCRIFTION
o
Sty chavy, Gritty. midfheonwm, low densiy,
2
Clay as aboee with increads bn dersity. Plastic rollable
a
Grivel. Milioy white to yellow guarts grains bo dmm, Well sorted,
subinounded,
B
8 Sandy gravel, Coge sand 10 fing gravel. Moderately sorted, subroundod
10
Sanddy gravel @ sbove with abundsnt fise 1o medium arange wnd.
12
Ep Sgnd. Prodosminanity medium to coarse grained, Poor to moderately
c sorted, subrounded, orange/yellow grair. Minor opagques and muscavite,
fae
a
‘Sand a1 above, moderaely sorlsd wilh reduded fine (o medium sand
16
Grineely nnd. Fire 10 CodfSe quadtt wand/gravel to dmm. Poar (o
18 maoderately sored, grey to yellow/orange subrounded grains. Minos
opsques and musoovite.
20
Sanil Predomingntly coarse guarte sand, Mederately sorted, grey ta
yelloworange subrousnded gralns. Minor mustivite.
22
Sand. Fine 1o medium grained guarns sand. Moderately sorted,
subinpusnded grades. Minor shell fragmenis.
Sand as above with introduction of fime grey sity sand
24
Sy sand, Fing grained quearts sand. Goey/brovwn o8 incressing with depth.
Abundant shell fragments to 10mm.
26
Clayey sitby, sand. Fine sand, grey silt, Shail fragmants.
28
Casing Details ' Hyd
ro-Stratigraphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 17 mBGL 0to 15 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Slotted Casing 17t 26 mBGL 79 mm +*2% Tpl - Lowtan Sands B 1. wver Clys - Lower Loxton
Surmp 2610 27 mBGL 75 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
0 e = pegr | | il
Lawton Salt Interception ] Bentanite =— Production Open hole || Cement

[ | Casing Tone I I Casing end cap iiiEEGrmlPack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2363 Permit Number: 141968 Region: Loxton
Governmeant
Completion Date: 4/23/08 NS Elevation (mAHD): 31.127 Final Depth (m): 25 Y- South Australls
Departrmaent for Water
Easting: 462056.201 Zone: 54  Northing: 6192150.434 Site ID: LH-PA-OW o .

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

priLLHOLE NAME: LHO81 . & & 8, 8 8 8 B

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Sy chay, Gritty, nedfErenwn, low deniity,
2
Chay ars aberos with increuse i dersity. Plntic rolfable.
4
Clay as aberoe tuming to gravely sand. Mily white to yeliow/orange quans
[EFming to dmim
-]
Sandy gravel, Milky white to yellow/orange guarts graint to dmm
Madergtely sorted, subangulsr 1o subtounded
8
10 Sandy gravel i sbeve with intreduction of mediem orange sand,
—
Ep
<=
=]
(=9
a
(=
14 Sandy gravel, Poor 1o mederately sorted, grey to yellow/arange
subrounded graens. Minor opagues and miuscovite,
16 S
-
RE
fo Gravely sand a3 above with kard calorete layer at 16m
r,,_q
I
1B ram
b o
= Sand. Predominantly fine to mediem @nd. Moderately sorted,
- yellow/orange subrounded grairs, Minar musstoite
20 :;"
Li—
- Sand a3 above with abundant coarse sand and gravel.
fo,
P
::‘— Sand. Fine yellow/orange quartz wand. Modeérate to well softed,
22 subinounded graims. Intreduction of fine grey shelly sand.
Sy sand, Fine grey quasts sand, Silt comtent increasing with depth
Aburdant shell ragrments to Smm
4
Clayey silty, sand. Fine tand, grey siit. Shefls to 10mm
26
Casing Details ' Hyd
ro-Stratigraphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 16 mBGL 0 5o 14 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Slotted Casing 16t0 24 mBGL 79 mm %1% Tpl - Lowtan Sands BER 101 Lwer Cliys - Lower Loxton
Surmp 24 to 25 mBGL 75 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
B e =y | | i
Lawton Salt Interception ] Bentanite =— Production Open hole || Cement

[ | Casing Tone I I Casing end cap iiiEEGrmlPack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2379 Permit Number: 141969 Region: Loxton
Government
Completion Date: 5/16/08 NS Elevation (mAHD): 15.943 Final Depth (m): 15 o oo
Departrmaent for WWater
Easting: 462407 Zone: 54 Northing: 6191687 Site ID: LF-PA-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NamE: LHO82 . = & 8 § & & B8
WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Smhif. Firne 10 courie orange/brown sand. Poordy sorted sshangule,
subrownded.
bl
Sand. Medium sand to fire graseel to 3mm, Yellowbrown, pocely sorted,
subianguiar to subrounded.
2
Clayey sand, Medium to ooarse, yellowhieown, subrownded sand. Mediem
plasticity. Mirdr opagqued.
3
Gravely sand. Fine 10 cosrse quanz sand with abundant graved to 2mm,
Poorty sorted, crangeBrown. Mimor clay,
4
o
Dd Sy wand, Predamenantly Tine sand with minat gravel to dmim. Moderately
o sorted. Mincs clay content and apaguis.
o
s 2
o
o= Sty sand as abowe. Poory sorted with fine (o very coarse sand
=
. =
-F Sand. Firee o cosse sand, Subirigular to subrunded, poorly sorted, light
:'—:Ig arange/hroan, Dpsgues pressnt.
— :‘: X
-\E- f fel_ X
= ?- s Sand. Medium to coarse sand, Poorly sorted, subangular to subrounded,
E_ ru'—:h yellow brown. Dpagues and Shall fragments present.
[T] - .
o8 |t W
ke
o=t i
b
o
0 &
f Sand. Predomingsily fine sand with ménor grinel. Lony plasticity,
B Introduction of dark grey =8y clay ot O gnd incraasing with depth. Shell
o fragments.
4
10
3
o
:
il
Clayey sand & sbove with rediced shell Iragments
12
13 Sandy sty clay, Medaam to well sorbed fine sand and wit. Dark grey,
DRl presenl
14
Sandy clay. Dark groy clay, medium plasticay. 5t to fine sand, ro sheldl
[ragments.
15
Casing Details . Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 5mBGL 0to 3 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmphb - Bookpurnong Beds .Tw - Pata Formation
UPVC Slotted Casing StoldmBGL  79mm %1% Tpl - Lowtan Sands BN 15! Lwer Ciys - Lower Lowton
Surmp 14 to 15 mBGL 75 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols

| )
Laxton Salt Interception [ | Bentonite Production l [ Open hole
[ | Casing Zone I I Casing end cap

il

gt
%ﬂ Cement

feage
oot

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2375 Permit Number: 141970 Region: Loxtan

Govarnmant

Completion Date: 5/16/08 NS Elevation (mAHD): 15.943 Final Depth (m): 31 o oo
Departrmaent for WWater
Easting: 462406.5 Zone: 54 Northing: 6191687.7 Site ID: LF-PA-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NamE: LHO83P . & & B, 8§ & 8§
WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Sanid. Firs 10 CoXre Orange/brown tand, Poorly somed subanguiae,
sulingunided,
Sand. Medium sand ta lee gravel 16 Jmm, Pedrly sorted, subangular 1o
suthrownded, yeliowBrown graing.
Clayey sand. Medium o coarse yellow/ brown, subiounded sand. Mediem
plasticsty, Minar opagues
Gravely sand. Fine 10 coarse quaetz sand with abundant gravel to Smm,
a Poorly sorted, orange/brown. Misor clay.
ity sand. Predominantly fine sand with minor gravel to dmm, Moderately
serted, Minoe clay conlent and opagues.
Sty nand as above. Poorly soried with fing 1o very coane sand
Send. Fine 1o cosree sand, Subangular 19 subrounded, pearly warted, light
orange brown, Dpsques pressal.
Sand. Medium to coarse sand, Poarly sorted, subdagular 1o subrounded,
8 vellowbrown, Gpagues and Thell fragments present.
Sand. Predominantly fine sand with minor gravel. Lo plasticity.
Introduction of dark grey sty cay at 9m and Increasing with depth. Shell
fragments =
Clayey sand a5 aborad with reduced shell Irngments
12
Sahidy ity clay, Medium bo well sored line sand and Uil Dark ghey,
Opaques present.
E Sandy clay. Dark grey clay, medium plasticty. 5t to fine sand, no shell
= fragments.
=]
%lﬁ
Clay, Dark grey clay, medum plesticity with minor sand content, Opagoes
o present,
Clay. Dark grey clay, medam to high plasticity. Opagues present
Clay, Dark grey, medsum plasticity. introduction of green clay. Minor
limestone chips
0 Shally clay, Greanygrry, madium fo high plasticity, Minor shell fragmsenty,
Limastore chips intreasing with depth
Limestohe, Green/grey, friable, fine 1o madaim grained. Minor sheil
Fragments.
Limestone. Grey, fiable, Tice 1o medium grained. Shedl fragments reducing
with depth. Opagques
24
Limestone, Grey, fnable, fine 1o medium grained. Menor sandy clay.
Lirmastor as Abonee with minar shells and chagues present,
Ad phore with indreasing clay conbent.
28
Sandy clay. Grey, poor plaaticity. Minor limesbane chips.
Clay. Groy, low bo modium plasticity with minor send and limestones chip.
Clay, Groy, mediiem plasticity with very minar sand and limestore chigs.
32
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 1ZUPVE  100mm O to 24,5 mBGL 0o 24,5 mBGL . Ohac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
Open Hole 24.5 to 31 mBGL 100 mm :: ::: Tl - Loxtan Sands [ : Tpl L Clys - Lawer Loxton
O =30 Shelts and Clays
MNotes: Well Construction Symbeols
. il
Loxton Salt Interception ] Bentonite =— Production l [ Open haole Cement
[ | Casing Tone I | Casing end cap L’:‘;:i: Gravel Pack
R



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2381
Completion Date:

Easting: 462151

Permit Number: 141971
5/8/08
Zone: 54

NS Elevation (mAHD): 14.001
Northing: 6191691

priLLHOLE NamE: LHO84P

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 |
l'; Clayey praty sil. Grey clayey st tusning to silty clay
B
E
i LBy chay. Grey sty clay, low density, minor Bgnite,
': Sy clay as above, lightet in colous
4 & Clay, Grey, increased density and reduced 18 to the above, Rallable:
g
é‘ Clay &% aboree with imtroduction of fine b medium orenge wand
E Sandy clay becoming clayey samd. Coarse cloar yefiow to orange
| subiminded quarty snd. Minor graved 1o 3men,
8
Sand. Fire 10 (oaree podrly sorved sand to 2.5mm, Clear (o grey quans
ErEns, wubargulss 10 subdourded
Sand at above with minor lignite.
E Sand. Prdominantty mediam o coarie cind. Moderately somed, dear to
12 grey subsounded graint
i
E
— B . . N
E Sanidy silty clay 10 clayey il Grey, low déndity.
—
= A abond with recuced wamd
o 3
3 1 ity chay, Grey, low density, rollable.
16
iy chay as abowe with minor shedl fragmants.
; Sy chay, Medium dendity, minor shells, introduction of green shelly clay,
£
;§ -5y, shlly clay. Green/grey, shalls to 10mm,
;
20 | i
i A ghowe with introductan of grey carbonacesus sandy sl Skhell
i fragments to 10mem.
Limestone, Green/groy, friable, fine to medium grained. Minor shefl
fragmenis.
24
Limestone. Grey, friable, fine 10 medium grained
28
Limestone as above with broduction of day.
Casing Details Hydre-Stratigraphic Symbaols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC  100mm 0 to 23.5 mBGL 0to 13,5 mBGL . Qhac - Coonambidgal Clay
M rm - Manoman Formation
Production Zone Details . b
Type Interval Diam Tmiph - Bookpurnang Beds
Open Hole 235t029mBGL 100 mm [o2% Tl - Loxton Sands
O
MNotes: Well Construction Symbeols
poemn
| Bentonite ——
Loxton Salt Interception ==Y = Production
[ | Casing Zone

Region: Loxton
Final Depth (m): 29
Site ID: LF-PA-OW

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
=] E 18‘ E o o - - -

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton

— Shelts and Clays
il
l [ Open hole E?é!lﬂ Cemint
Casing end cap :1:;5 Gravel Pack
] I i



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2449 Permit Number: 150609 Region: Loxton
Government
Completion Date: 11/18/08 NS Elevation (mAHD): 32.656 Final Depth (m): 33 Y- South Australls
Departrmaent for WWater
Easting: 462631.212 Zone: 54 Northing: 6191657.876 Site ID: LH-PA-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
pRILLHOLE NAME: LHO85 . = & 8 § & & B8
WELL HYDROSTRATIGRAPHC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Land. Fine 10 madium grained. Pood 86 moderately sorted, redfbrown
2 Sandy clay. Dense ciay, phable.
4 Sandy clay, dense, rollable red/brown clay. Fne 1o mesdium sand.
[ Sandl. Clear/mily 1o yellow/arenge coarse quarts sand 1o 2mem. Moderate
to well sorted, subrounded
Sand a3 above with introduction of graeed to Imm.
8
i Gravely sand. Clear/mifiy to yellow/orange quarts sand and gravel 1o
F Imim. Poor to moderately sorted, subrunded.
10 IFI
rll Sanidl Fine 1o medium geained mily 1o vellow samdd with manor gravel 1o
?g 3mim. Moderately sorted, subrounded. Minor muscovite,
12 !_|
0
I
14 f|! Sand. Fine 10 cosrse quasts sand. Pooedy sored with minor graved to 3mm.
;_| Subrounded miliy to yellow/orange grains.
_— i
E H
|
a
18
and as above with minor gravel 1o 4man.
o |24
o o
20 o E
e
b
o EL
22 o pa Sand. Predominately fine grained quartz sand to & 2mm. Minor arange siit.
o o
b
-
5 :‘
24 X ;
o gt ‘Shelly sand, Predamnalely Bine to medium guarts sand with minar Loare
¥ a sand 16 1.5mm. Poarky sorted. Yellow/arange subrounded graing. Shell
N N fragments. Grey st
26 54
el :"
¥ ] Sany sand, Finn grained sand, grey slt. Minar shell fragmaets
28 =t
a2
:, E‘; Sand as above with increase in groy silt and inroduction of clay,
ol FA
30 X a
5
&g -% Clayoy silty, sand. Fine sand, minor shell fragments, prey it
'Dn L
2 ’E‘l
EI: 0 -Sity, sarsdy clay, Lo denity, minge shell fragments.
34
graphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC 125 mm 0 to 20 mBGL 0o 18 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmph - Backpurnong Beds .Tﬂ: - Pata Formation
UPVE Slotted Casing 0t030mBGL 125 mm +*2* Tpl - Lowton Sands BN 15! Lwer Ciys - Lower Lowton
Surmp 30 1o 33 mBGL 125 mm LB — Shells and Clays
MNotes: Well Construction Symbeols
) i il
Lowbon Sk Inberception Bantonite Production l [ Open hole %J Camint

I | Casing Tone I | Casing end cap L’;‘é;ﬁrml?ack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2450 Permit Number: 150610 Region: Loxton
Government
Completion Date: 11/18/08 NS Elevation (mAHD): 32.756 Final Depth (m): 33 Y- South Australls
Departrmaent for WWater
Easting: 462633.518 Zone: 54 Northing: £6191669.518 Site ID: LH-PA-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLtHoLe NamE: LHO86 o o @ & 8§ B § 8§
WELL HYDROSTRATIGRAPHIC
mBGEL  CONSTRUCTION LOG LITHOLDGICAL DESCRIFTION
0 Land. Fine 10 madium grained. Pood 86 moderately sorted, redfbrown
2 Sandy clay. Dense clay, phable.
4 Laniy clay, dense, rollable red/brown clay, Fne ta mesdium sand,
[ Sand. Clear/miliy 1o yellinwg/orenge coarse quart sand 1o 2mm. Moderare
1o well sorted, subrounded
Sand a3 above with introduction of graved to 3mm
8
Gravely sand. Clear/mifiy to yellow/orange quarts sand and gravel 1o
Amm. Poor to moderately sorted, subrounced
10
Sanidl Fine 1o medium geained mily 1o vellow samdd with manor gravel 1o
Imum. Moderately sorted, subrounded. Minor muscovite,
12
14 Sand. Fine 10 cosrse quasts sand. Pooedy sored with minor graved to 3mm.
Subrounded miliy to yelloworange grains
E
~—15
£
a
18
and as above with minor gravel 1o 4man.
I
0 —s
; [
b3 —Fo|
o o 3
22 o 8 ] Sand. Predominatedy fine grained quartz sand to 0. 2mm, Minor orange sift.
'Dq_;u b
bt ]
]
24 s
o ‘g ‘Shelly sand, Predamnalely Bine to medium guarts sand with minar Loare
o sand 18 1.5mm. Poady sorted, Yellow/orange subrounded graina. Shell
o —-— fragments. Grey st
26 i
g:—,‘g
X B Sty sand, Fina grained sand, grey st Minor shell fragmaeis
ko
% la
8 0! 0
13
:, ? Sand as above with increase in groy silt and inroduction of clay,
30 I
‘W
og %ﬂ Clayoy silty, sand. Fine sand, minor shell fragments, prey it
Ll
i
2 M R
E% 5 Sy, sarsdy clay, Lo denity, minge shell fragments
34
Casing Details Hydro-Strati
graphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC 125 mm 0 to 20 mBGL 0o 18 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 20 to 30 mBGL 125 mm :: ::: Tol - Loxton Sands [ Tpl L Clys - Lawer Loxton
Surmp 30 to 33 mBGL 125 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
Mok )
| Bentonite l [ Open haole | Coment

il

Loxton Salt Interception Production
[ | Casing Tone I | Casing end cap {25¢ Gravel Pack

e
el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2553 Permit Number: 168636 Region: Loxton
Govarnmant
Completion Date: 10/30/09 NS Elevation (mAHD): 33.535 Final Depth (m): 27 Y- South Australls
Departrmaent for WWater
Easting: 462657.288 Zone: 54 Northing: £191794.9565 Site ID: LH-PA-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NaME: LHO87 . s & 8 § & % 8
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Loamey Sand, rich brown, top soil, calcareous chips (o <5m
2
Sand, rad, fire, high in arganic, minor calcrate fragmenis
4
B
a
10
12
E Sand, opague-brown/ orange grading to greyish with depth, cosre
: gramed sands. sub-rounded samd, fine graveds 1o “Gmm
5
16
13
20
22
Sty Sand, orange beown
24 et
26 A “‘ Sty sands as above, introduction of shells at base
28
Casing Details . dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
IPLEX Class 12 UPVE 79 mm 0 to 16 mBGL 5o 13 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpumong Beds .Tw » Pata Formation
UPVC Stotted Casing 16 to 26 mBGL T pm :: ::: Tl - Lowton Sands e | 7ol Lwer Clys - Lower Loxton
Surmp 2610 27 mBGL 75 mm LB p— Shells and Clays

MNotes: Well Construction Symbeols

Loxton Salt Interception = Bentanite Production l [ Open hole

i |Ca5ir1.g Zone I | Casing end cap

il

e
%ﬂ Cement

feage
s

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2564
Completion Date: 11/03/09
Easting: 462663.111 Zone: 54

priLLHOLE NamE: LHOS88

Permit Number: 168647
NS Elevation (mAHD): 32.517
MNorthing: 6191897.922

WIELL WY DROSTRATIGRAPHIC

mBGL  CONSTRUCTION LOG

T

A WA A e A A

fi

20 -

b
hd
1
S S S

28 —

25 —

| Casing Details
Details v} Interval

LITHOLOGICAL DESCRIFTION

Region: Loxton
Gavernment
Final Depth tm]; 27 of South Australia

Deepartment for Water
Current at: 5/Mar/2012
GAMMA LOG NELITRON LDG

. & & 8,8 & § %

Site ID: LH-PA-OW

Pressure Cement

IPLEX Class 12 UPVE 79 mm 0 to 16 mBGL

Production Zone Details

Type Interval
UPVC Skatted Casing 16 to 26 mBGL
| Sump 26 ta 27 mBGL

MNotes:

Loxton Salt Interception

Diam
79 mm
T mm

“Sandvione, condolidated pore, hard drlling

Loy Sand, rich broen, tog soil, calcareou chips to ~5om

Landy Silt, Rght reddish) cream, calcrebe chigs

| Saend, opague-brown) orange grading 1o greyish wath depth, cosne
Erasned sends, sub-roanded sand, fine gravel 1o ~Gmm

-5y sands ak above, introduction of shells 35 base

~Enelly, Gritty Silty Clay as above, introduction of grey sandy siit

Hydro-Stratigraphic Symbols
. Qhac - Coonambidgal Clay

Qarn - Manoman Formation

r{ Trmipk - Bookpurnong Beds

TpQlt - Blanchetown Clay

Typ - Pata Farmation

n Tpl Lwner Clys - Lower Loxton
Shalls and Clays

I [ Open hole Coment

' I Casing end cap ;T;;E;Erml Pack




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2555

Completion Date: 11/04/09
Easting: 462738.716 Zone: 54

Permit Number: 168645

NS Elevation (mAHD): 31.723

Northing: 6191927.799

&2

Govarnmant
of South Australia

Region: Loxton
Final Depth (m): 28
Site ID: LH-PA-OW

Departrmaent for WWater

Current at: 5/Mar/2012

GAMMA LOG HEUTRDN LOG

priLLHOLE NamE: LHO89

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2 Calcrete, hard drilling, light red sand, line i medum grairsd
a
Clayey 50 to 5il Clay, reddiah brown, minor thin lanse only, dey
B
8
10
Land, opague-brown arange grading 1o gheyish with depth, cosme
12 grained sands, sub-rounded sand, fine graveds to <Gmm
E
£
g
16
Sanduone, coralidaned rone, hard driling
18
20
Sand, opague-browny orange grading 10 greyish with depth, coane
Erained sends, sub-rounded sand, fing graveds 1o ~6mm
22
Sy sands as above, <Shell contert at interval 22, 23mBGL
24
Sty Sand, orange bedwn
26
Sandy Silty Oy as abave, ighter grey 1han abowe, uniform coasistendy,
rollable, extinction of shells
28
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 79 mm 0 to 17 mBGL 0 to 14 mBGL . Chac - Coonambidgal Clay
Production Z Details . Qarm - Monoman Farmation
Type Interval Diam Tmph - Bookpurnong Beds
UPVC Slotted Casing 171027 mBGL 79 mm +*2% Tpl - Lowtan Sands
Sump 27 to 28 mBGL 75 mm L=
MNotes: Well Construction Symbeols

Loxton Salt Interception

| 5
|- etk Production

I | Casing T

il

[ | ooenne

3 § § §

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay
.Tﬂ: = Pata Farmation

I | Tpl Lwer Clys - Lawer Loxton
=4 Shelts and Clays

|
%lﬂ Camint

Casing end cap :’:“3" Gravel Pack
]_l s



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @

Unit Number: 7029-2556 Permit Number: 168626 Region: Loxtan
Govarnment
Completion Date: 11/06/09 NS Elevation (mAHD): 31.139 Final Depth (m): 27 0 et Austrails
Departrmaent for Water
Easting: 462653.461 Zone: 54  Northing: 6192003.527 Site ID: LH-TE-OW R

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

pRILLHOLE NAME: LHO90 . & & 8, 8 8 8 B

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2
Sandy Sitt, Rght reddishy’ cream, calcrete chips
4
Clayey Sk to Silt Clay, reddish brown, minor thin lerse only, dry
-]
g
10
12
E
£
E’“ Sand, opague-brown/ arange grading 1o greyish with depih, coane
[ gramed spndi. sub-rounded sand, fine gravels 1o ~6mm
16
18
20
22
24
Samy Sand, arange beowm
26
Sandy Silty Clary, trending lighter grey with depth, unifarm cortstency ot
depih, rollable, exntinction of shells wah depth
28
Casing Details . Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 16 mBGL 0o 13.5 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpumong Beds .Tw » Pata Formation
UPVC Slotted Casing 161026 mBGL 79 mm 15252 Tol - Lowton Sands 1| ol Lwer Clys - Lower Laxton
Surmp 2610 27 mBGL 75 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
"o )
Loxton Salt Interception | Bentonite == b osuction l [ Open hole || Cement

Tone Casing end cap :’:‘;ﬁ Gravel Pack
]_l Flaf



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2557

Completion Date: 11/07/09

Easting: 462565.818 Zone: 54

Permit Number: 168627

NS Elevation (mAHD): 30.95

Northing: 6192050.354

&2

Govarnmant
of South Australia

Region: Loxton
Final Depth (m): 27
Site ID: LH-TE-OW

Departrmaent for WWater

priLLHoLE NamE: LHO91

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2 Sanify Silt, Rght recdishy/ cream, calcrete chaps
a
Clayey S to St Clay, reddish brown, minor thin lerse only, dry
B
g
10
12
E
£
45'1 Sand, opague-browny orange grading 1o greyish with depth, coarse
) d gramed sands, sub-rounded samd, fine graveds 10 —6mm
a
16
18
20
22
24 Sty Sand, orange broavn, fine grained
2% Sandy Silty Oy, trending lighter grey with depth, uniform corsbitency ol
degth, rallable, extinction of shells with depth
28
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 79 mm 0 to 16 mBGL 0o 13 mBGL . Chac - Coonambidgal Clay
Prod M 7 D ils . Cam - Manoman Formatian
Type Interval Diam Trighs - Bockpurnong Beds
UPVC Slotted Casing 161026 mBGL 79 mm +*2% Tpl - Lowtan Sands
Sump 26to 27 mBGL 75 mm L=
MNotes: Well Construction Symbeols

Loxton Salt Interception

' I Bentonite

[ |r.asa'ns

il

Production
Zone

[ | ooenne

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
g 8, 8 & & §

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay
.Tﬂ: - Pata Farmation

|| Tpl Lwer Clys - Lower Loxton
— Shelts and Clays

gt
%ﬂ Cement

I I Casing end cap :’:“3" Gravel Pack
oot



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2558
Completion Date: 11/09/09
Easting: 462477728 Zone: 54

prILLHOLE NamE: LHO92

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LOG

]

18

20

22

24

26
Casing Details

Details v} Interval Pressure Cement
IPMLEX Class 12 UPYC T4 mm 0 to 15 mBGL Oto 13 mBGL

Production Zone Details

Type Interval Diam
UPVC Stotted Casing 15 to 25 mBGL 79 mm
Sump 25 to 26 mBGL 75 mm

MNotes:

Loxton Salt Interception

Permit Number: 168628
NS Elevation (mAHD): 30.941
Northing: 6192096.686

UITHOLOGICAL DESCRIFTICN

Sandy Silt, Rght reddish) cream, calcrete chips

Clayey 5B to Silt Clay, reddish beowr, misos thin lerde aaly, dry

Sand, cpague-browny orange grading 1o greyish with depth, cosne
Eramed sands. sub-roundsd sard, ine graseds 10 “Bmm

Sy Sand, orange Erown, fne grained

depth, rollable, extinctian of shells with depth

Hydro-Stratigraphic Symbols
. Ohac - Coonambidgal Clay
. Carn - Moanoman Formation

Tmph - Bookpurnong Beds

+* Tpl - Loxton Sands

LA

‘Well Construction Symbols
- _

| Bentonite  —— Production
[ | Cating = Ione

Region: Loxton
Final Depth (m): 26
Site ID: LH-TE-OW

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012

GAMMA LOG HEUTRDN LOG

g2 3, § & § 8

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\rp - Pata Farmation

|| Tpl Lwer Clys - Lower Loxton
— Shelts and Clays

[ [ Open hole %ﬂ Cement

I I Casing end cap :’:’”3‘ Gravel Pack
oot



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @
Unit Number: 7029-2559 Permit Number: 168629 Region: Loxton

Govarnmant

Completion Date: 11/09/09 NS Elevation (mAHD): 31.106 Final Depth (m): 26 Y- South Australls

Departrmaent for Water
Easting: 462380.804 Zome: 54  Northing: 6192143.121 Site ID: LH-TE-OW .
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

DRILLHOLE NAME: LHO93 . & & 8, 8 8 8 B

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLODGICAL DESCRIPTION
o
2
Sandy 5ilt, Rght recdishy’ eream, calerete chips
4
Clayey S to Silt Clay, reddish browan, miror thin lerse only, dry
-]
8
10
-E-ll
— Tand, opague-brown) orange grading 1o greyish with depih, cosne
-'E. grained sands, sub-rounded samd, fine graveds to “Bmm
7]
(=¥
16
1B
20 .
22
Sy Sand, orange brown, fne grained
4
Sandy Silty Cly, trending lighter grey with depth, uniform consistendy at
depth, rollable, estinction of shelly with depth
26
Casing Details . Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 79 mm 0 to 15 mBGL 5o 13 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpumong Beds .Tw » Pata Formation
UPVC Slotted Casing 151025mBGL 79 mm 15252 Tol - Lowton Sands 1| ol Lwer Clys - Lower Laxton
Surmp 25 to 26 mBiGL 75 mm LB p— Shells and Clays

MNotes: Well Construction Symbeols

i I Bentonite

Production
Zone

Loxton Salt Interception

il

e
l [ Open hole %@H&h‘nent

Casing end cap :’:“3" Gravel Pack
]_l s



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Permit Number: 168638
NS Elevation (mAHD): 31.863
Northing: 6192189227

Unit Number: 7029-2560
Completion Date: 11/10/09
Easting: 462302.095 Zone: 54

priLLHoLe navie: LHO94

Region: Loxton
Final Depth (m): 27
Site ID: LH-TE-OW

Current at:
GAMMA LDG
s B B B

E

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLODGICAL DESCRIPTION
]
2 Sandy Silt, ight reddish cream, calérete chips
q
Cliryey S0 1o Silt Clay, seddish brown, mirar thin lense only, dry
B
8
10
12
_E_ Sand, opague-brown orange grading 1o grryish with depih, coare
= Erained sands, sub-rounded sard, ing gravel to <Gmm
g
(=]
16
18
20
22
Sty Sand, orange brown, fine grained
24
Sanidy Silty Clay, trending lighter grey with depth, uniform coristency o1
26 depth, rollable, extinction of shells wih depth
28
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 79 mm 0 to 16 mBGL 0 to 10 mBGL . Chac - Coonambidgal Clay
Production Z Details . Carm - Monoman Formation
Type Interval Diam Tmiph - Bookpurnong Beds
UPVC Shotted Casing 16 to 26 mBGL 79 rm :: ::: Tol - Lowton Sand
Sump 26to 27 mBGL 75 mm L=
Motes:

Loxton Salt Interception

‘Well Construction Symbols

=
= Bentonite

| | e

il

Production l [ Cpehhale

Zone I | Casing end cap

&2

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

3 § § §

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

-1
| Tpl Lwer Clys - Lower Loxton

Shells and Clays

%ﬂ Cement

R
oo

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @

Unit Number: 7029-2561 Permit Number: 168665 Region: Loxtan

Govarnmant
Completion Date: 12/03/09 NS Elevation (mAHD): 43.649 Final Depth (m): 37 0 et Austrails
Easting: 463329.229 Zone: 54  Northing: 6194587.266 Site ID: LH-RC-OW e

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

DRILLHOLE NAME: LHO95 . & & 8, 8 8 8 B

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG UITHOLOGICAL DESCRIFTICN

Saniy Silt, Aght reddish) cream, calcrete chips

10

Sand, opague-browny' orange grading 1o greyish wath depth, coane
grained sands, sub-rounded sand, ling graveds 1o ~Gmm

E
g
@
ﬂm =
22
24
26
28
30 ity Sand, orange brown, fing grained
32
EL
16 Sandy Sitty Clary, trending lighter grey with depth, unifarm consistency at
depth, rollable, extinction of shells wiath depth
38
Casing Details . Hydro-Strati
graphic Symbols
Details v} Interval Pressure Cement
IPLEX Class 12 UPVC 79 mm 0 to 26 mBGL 0te 21 mBGL . Chac - Coonambidgal Clay E Opeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmiph - Bookpurnong Beds .Tﬂ: - Pata Formation
UPVC Slotted Casing 261036mBGL  79mm 15252 Tol - Lowton Sands 1| ol Lwer Clys - Lower Laxton
Surmp 36 to 37 mBGL 75 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols

! Bentonite

f
Production l [ Open hole %d Camint
I | Casing Tone I | Casing end cap L’EG“E; Gravel Pack

Loxton Salt Interception

il



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2562 Permit Number: 159887 Region: Loxton
Gavernment
Completion Date: 12/04/09 NS Elevation (mAHD): 42.862 Final Depth (m): 34.5 R Seuth Aeestrally
Departrmeenl for Wabe
Easting: 463335.638 Zone: 54  Northing: 6194637.17 Site ID: LH-RC-OW R
Current at: 5/Mar/2012
GAMMA LOG NELITRON LDG
priLLHoLE NavE: LHO96 . & & 5 &8 % § %
WELL HYDROSTRATIGRAPHIC | ) ;
Gl CONSTRUCTION LG UITHOLDGICAL DESCRIFTION enlirksbe bbbl bbb e e
I T
§ Sandy Silt, Gght reddishy cream, calcrete chaps i -
I S 3
! =
‘ = :
| = :
I =
= 5400, opIqUE-DIoWN/ orange Brading 10 grevish with dapth, coane e
I Eraned spnda. sub-rounded sand, ine gravels 1o ~Gmm =
! =
~Salty Sand. orange beown, fine gramed = T-
Sanvly Silty Clay, tranding lighter ghey with depth, unifarm consistency 8t = =
depth, rallable, extinction of shells with depth o=
| <
| tﬁrﬂ' Dm“l I Strati hic svmh al
Details o Interval Pressure Cement Hidre: o ?
IPLEX Class 12 UPVC 79 mm 0 to 23.5 mBGL 0 to 18.5 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Woorinen Formation

Qarm - Menoman Farmation Tp0lk - Blanchetown Clay

Production Zone Details i
Type Interval Diam r{ Tmph - Bookpurnong Beds Typ - Pata Formation
UPVE Shotted Casing 23.5t0 335 mBGL 79 mm Faa i)
{*.*. Tl - Loxton Sands Tpl Lwer Clys - Lower Loxton
| Sump 3534 5SmBGL  THmm o Shalls and Clays
MNotes:

I [ Open hole Coment

' I Casing end cap

Loxton Salt Interception

bﬂ":‘:
o Gravel Pack
;.gf‘n.’.'




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2358
Completion Date: 4/10/08
Easting: 462606.322 Zone: 54

priLLHOLE NamE: LHPSO0OP

WELL
CONSTRUCTRON

mBGL

]

Permit Number: 141931
NS Elevation (mAHD): 31.657
Northing: 6191497 358

HYDROSTRATIGRAPHIC

UITHOLOGICAL DESCRIFTICN

Landy clay. Dense, rollable, red/Brown

q ta 1.5mm
Clayey sand. Medium to coarse quarts sand. Clay reduting with depth.
Sand. Clear ta yeliow quartz sand to 1.5men, Poorly sorted, subangular to
subinounded.
Sand as above with minor grmeel o 3men.
8
Gravely Samd, ST 10 coarse quart? sand with mangr fna oo mediem grael
Posar 1o maderately soeted, subangular b0 usbrounded, yellow o light
brgvam, Mindd apagues.
12
Gravely mand a3 above with abundant fine to medam orange sand,
16
Clayey wand, Fne to coarse wand with abundant 48y cliy
20
Sand. Fine to cosrse sand with minor gravel arsd shell fragments. Poorly
sorted, subrounded
e Sy sand, Fing grained quarts sand with groybrown sllt increasing with
E dogin
E‘zq' Sty sand. Fine guarts sand to 1mm, opanues. present. Grey/brown sie.
E. Shell fragments.
S Sty sand 84 abdwe becoming clayey.
28
-5ty Clay. GrvyfBrown, minor shall fragmants
32
Clay as above with reduced wlt, increased density, roflable
Clay, Gray, dense, plada
36
Mg abowe with imtroduction of green, sitty, thelly clay.
Groen shally clay as abowe with ntroduction of grey silty Smesone,
40 Grey silty clay tuming to Lmestone. Friable limestore chigs.
a4
Uimestone. Friable, fine grained, fawn-grey.
48
Lir a5 abores with mtiaduettion of clay.
Silty chay, Gewy clay, medium to low plasticity, Minge imestons thips,
52
Casing Details Hydre-Stratigraphic Symbaols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 203.5mm 0 to 42 mBGL 0 to 42 mBGL . Qhac - Coopambidgal Clay
M Cam - Manoman Formatian
Production Zone Details .
Type Interval Diam @ Tmiph - Bookpurnang Beds
Open Hole 42 to 50 mBGL 203.5 mem [o2% Tl - Loxton Sands
O
MNotes: Well Construction Symbeols
poemn
| Bentonite ——
Loxton Salt Interception ==Y = Production
[ | Casing Zone

Clay ay aboree with irmnaduction of subangular 10 subrounded quars wnd

Region: Loxton
Final Depth (m): 50
Site ID: LH-PA-PW

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

g 8 B

Current at:
GAMMA LDG

« & B’ B, §

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton

— Shelts and Clays
il
l [ Open hole l Coment
I | Casing end cap ?{gg‘;ﬁrmlr‘ack
oot



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2377
Completion Date: 5,/19/08

Easting: 462604.326 Zone: 54

priLLHoLe nave: LHP51

Current at:

Permit Number: 141934 Region: Loxton
NS Elevation (mAHD): 31.787 Final Depth (m): 29
Northing: 6191523 .654 Site ID: LH-PA-PW
GAMMA LOG
= 8 2

WELL HYDROSTRATIGRAPHIC

mBGL  CONSTRUCTEON LOG

o | [

Y]
T

T

UITHOLOGICAL DESCRIFTICN

Clayey sand. Fine to medivm red/brown clayey sand, poor 1o moderately
sorted. Calorete chips.

Saniy clay. Dense, ralable, brown

Clay as abowe with introduction of subargular to subrounded cosne
quanz sand io 1.5mm

Sand. Clear 10 yeliow quartt dand o 1.5mem. Poorly sorted. subangular to
sutimounded,

Sand as above with ménor gravel to 3mm.

Gravely wand ad above with introductan of s orange sy sand

Sand. Yefow/orange quartz wand. Predominantly fine to medivm grained,
moderately sorted, subrounded

Sand as above with menor granvel 10 3men,

Sand. Fine prey guarte sand, moderately sovfed

Sand as above, Minor musconie

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

3 § § §

18 f
% Sy sand. Fine grained quartz wand, subrounded, poorly sored. Grey sit
20 -]
o
5
P
: Farvr sarsd ars aberee weth minar shell fragmants.
12 “
K,
': Sty sand. Fine grained guartz wand with grey/hromn silt increasing with
o depth
=
24 :.,
.;: Sy sand, Finn guarts sand 1o 1men, opagues present, Geey/Brawn silt,
B
&
26 :‘,
i Sy vand as abowe, becoming clayey.
=
nﬂ
28— |4 3
5 24 Sty clay. Grey/brown, minor shell fragments.
30
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035 mm O to 20 mBGL 0 5o 18 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Trmpb - Baokpurnong Beds B e - Pata Formation
W/ Wound 5/Steel W0to 24mMBGL 2035 mm %1% Tpl - Lowtan Sands BER 101 Lwer Cliys - Lower Loxton
Sump 24029 mBGL  203.5 mm e . Shelts and Clays
MNotes: Well Construction Symbeols
[ e = ot | | il
Loxton Salt Interception = Bentonite = Production Open hole || Coment
[ | Casing Tone I I Casing end cap L’E‘:‘_‘E: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Permit Number: 141932
NS Elevation (mAHD): 31.983
Northing: 6191549879

Unit Number: 7029-2359

Completion Date: 4/16/08

Easting: 46260959 Zone: 54

pRILLHOLE NamE: LHP52P

WELL HYDROSTRATIGRAPHIC
CONSTRUCTRON LOG

mBGL

lght brown, Mincs cpagues.

Gravely sand a3 above with abundant sit

Sand a3 above with introduction of silty clay,

opaques and shell fragments.

Shelly silty green/brown clay.

Limestone, Frishle, fne grained, lawn-grey,

Limestone as above with ntroduction of clay,

UITHOLOGICAL DESCRIFTICN

Sandy clay. Low density, kow plasticty, red/forown

Region: Loxton
Final Depth (m): 54
Site ID: LH-PA-PW

Govarnmant
of South Australia

Departrmaent for WWater

Current at:
GAMMA LDG

5/Mar/2012

HEUTROMN LOG

3 § § §

s 8 & B

Clay, High denuity, moderate plasticity, redBrown, Minor sand

Clayey sand. Medium to coarse quarts sard, Clay reducing with depth,

Sand. Clear to yeliow quaetz sand to Imm with minor gravel. Poor (o
moderately souted, subsngular to subrounded

Gravely Sard, Fine to coarse guarts sard with minor fine to medium
gravel Poor to moderately sorted, subangular 1o subrounded, yellow 1o

Gravely wand a3 above with abundant fine 1o medsim orange wand

Sand. Fine 10 coarte poorly sorted grey sand with increass in silty clay.

Clayey sand. Fine to medium sand with abundant grey slity clay. Mincr

Sandy clay. Low demsity clay, line sand. el lragments te Bmm

Grey siity clay huming to Umestone. Friable limestone chips.

56
Casing Details Hydro-Strati
graphic Symbols
Details v} Interval Pressure Cement
IPLEX Class 12 UPVC 203.5mm 0 to 43 mBGL 0 to 43 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
FI'M 5 z D “5 . Carn - Moanoman Formation .Tpﬂ[b - Blanchetiown I:Illlr
Type Interval Diam Tmiph - Bockpurnong Beds .Tw: - Pata Formation
Open Hole 43 to 54 mBGL 203.5 mim :: ::: Tl - Loxtan Sands AL : Tpl L Clys - Lawer Loxton
W E ol Shalls and Clays
MNotes: Well Construction Symbeols
Lowbon Sk Inberception ] Bantonite = Froduction l [ Open hole i Cament
[ | Casing Tone i | Casing end cap L{‘;:; Gravel Pack
o



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2384

Completion Date:

5/4/08

Easting: 462613.933 Zone: 54

priLLHOLE NamE: LHP53

WY DROSTRATIGRAPHIC
LDG

miGL CONSTRUCTION

WELL

Loxton Salt Interception

Permit Number: 141935 Region: Loxton
Government
NS Elevation (mAHD): 31.864 Final Depth (m): 29.2 nF South fwstralls
Departmaent for WWaber
Northing: 6191575.834 Site ID: LH-PA-PW o

Current at: 5/Mar/2012

BAMMA LOG NEUTRON LDG

UITHOLDGICAL DESCRIPFTION

o | i
i -Sanil. RodBrown sand with signilicant {~50%} caicrate confem
71
II' Sandy clay. Dense, rolfable ied fBrown dlay. Fine 10 médium sand becomang
i abusndand towards end of sample,
IIf
4 i
i
H
!l  Gravely sand. Clear 1o yeliow quaes send and gravel 1o Imm. Poor 1o
5 i maderately sorted, subdounded
1 i
!
: i" Grlwh-.unu' as abuw wl.hh |n|!m|.1u|:1|nn of fine to medium orange guarts
8 : sand.
| il. Sand. Predominantly mediem to coare grained with minar grived 1o
i 2.5mm. Poor o moderately sorted. subrounded, orange/vellow.
|
10 | | Send. Fine 10 medium grained erangevellow sand with minor coarse sard
i 10 2mim. Moderately soned, subrourded
{ [
i
i
12— |i
It
{
ey i | Land. Fine to medium quarts sand to 0 %mm, Moderately sorbed with chear
k to yeliow/orange gram, wwhrounded, mingr musoovite.
-._.IE 4 i
£ ii'[
- t
8 i
& 1f
16— [
I
i
Fing o et ivem sarsd o abaee. Mince apanues and muscanile, hanos
18 Erdved 1o dmm.
(-]
e
0 o Sand. Fine grained quartz sand. Opaques and muscovite present. |
F Moderate fo well sorted. Thin hard calorede layer <19 5m. |
o
ko
(=]
=
22 (] Sty sand. Predamanately fine grained qiebrts bnd o 0.2mm. Orsnge it
1 Introduction of shed fragmerts ~22.5m,
b
: Shelly sand. Predaminstely medom to coarse gquarte sand 10 2mim. Poaiby
| e sorted with abundant fme sand and minor gravel to Imm. Yellow/orange
24 — |9 subrounded graims. Shell fragments.
o
jé Lanid. Fine quarts sand, Yellow/orange, subrounded, opagues present.
)
26 -
:d Sand a8 above becoming silty
o
&
o
1:: Sty sand, Fing grained sand, priy silt. Minar shell Frigments snd opagues.
28 H
o
s [-5aty sand o above betaming dlayey,
o
- * Silny, sandy clay, Lew density, minos shell fragmense
Casing Details Hydro-Stratigraphic Symbaols
Details Interval Pressure Cement
IPLEX Class 12 UPVC 2035mm 0 to 19.2 mBGL 0to 17.2 mBGL . Qnac - Coonambidgal Clay Eﬂmo - Wonrinen Farmation
Qam - Monoman Formation Ti b - Blanchetown Cla
Production Zone Details P ¥
Type Interval Diam Tmpk - Bookpurmong Beds Typ - Pata Formation
W d 5/ 5teel . -
fWound 5/5tee 19.2 to 24.2 mBGL  203.5 mm : Tipl - Loxton Sands 1| Tl bwoer Clys - Lower Loxton
Sump 24210292 mBGL  203.5 mm — Shelk and Clays
Notes: Well Construction Symbols

I = FProduction
[ | Casing ' ZTone l I Casing end cap g‘g;?ﬁrmwack

| Bentonite —— | [ Open hole




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2360 Permit Number: 141939 Region: Loxton
Government
Completion Date: 4/18/08 NS Elevation (mAHD): 31.739 Final Depth (m): 57 Y- South Australls
Departrmaent for WWater
Easting: 462609.775 Zone: 54 Northing: 6191600.349 Site ID: LH-PA-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
pRILLHOLE NAME: LHP54P . = & 8 § & & B8
WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Clayey sand, Fine to coarse sand, poorly sorted, brown, Minor opanues. =
Sandy ciay, dense, rallable greybrown day. Fine to mediam sand —=
4 becoming abundant beyord 4m,
Sand. Yeliow 10 brown cobie quanms wsnd Maderately soned, subrounded i1
Sand as above with yellow clay staining. Minor gravel 1o Smm.
8 r-
Sand. Yeliow browr cosrse quarts ssnd. Moderately softed, subnounded. -
Sand. Medium 1o caarse grained, subrounted, poarly sarted =
12 =
Sand. Fine 10 coarne grained, subrounded, poosly somed. . 4
i Sand. Mgdium Lo coarse grained, sublrounded, poarly sorted, minoe
s i
Sanid, Firee graired sand, b, moderatily soned, sbnounded, Minor
RISEOvites, opaues. Sample sha containg codrse sand 1o pravel sined
20 particles {~30%] could be fram conamination, -
Sand. Very fine, orangebrown, moderately sorted, subrounded., significant .
opaque content. Gravel present, possibly contaménation. s
4 Sand a3 above with decreased graved content and introduction of shells. =
E' Sanid. Browngrey fine grained sand, submopndad, well sorted. Abundant -
-u-23 shel Frapments, Minar gravel.
'E Sand. Fine grey and, subrounded, well sorted. Abundant cpagueses and
Sﬂ- shetll fragmants, Minar gravel -
32 .
ndy ciay. Grey clay, pliable, low density, low plasticity. Minor opagues
and shell lagments
36 =
As abord with increased opagques and introdiscion of limsesoans
Clay. Grey, phable, kow density. Low plasticity, high opaque content
Contains friable limettone fragments.
40 <
Limestone. Grey, fnable, contains shell fragments. -
44 Uimestone, Grey, highty friabile, containg small percentage of shell -_
fragmenis —
Limestene, Grey, liable, mone tompetent than abave, Shalls and gravel
48 pressnt.
Limestone, Grey, friabile, High pevcentage of groy low density, low
mlasticity elay,
Clay, Groy, moderate denuty, pliable, moderate plasticty, sticey, Contains
= limesiane fragmants
Limestone, Grey, very handfew friability. minor clay content
Limistone, Griey, moderatedy frabile, thell presin <
£ Clay, Groy chay, moderately density, pliable, low plastity, opaques
present. Small percamage of limsestone (Fagments.
&0
Casing Details . Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC  2035mm O to 42 mBGL 0o 42 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw - Pata Farmatian
Open Hole 42 to 57 mBaGL 2035 mm :: ::: Tl - Loxtan Sands [ : Tpl Lwer Clys - Lower Loxton
O =30 Shelts and Clays
MNotes: Well Construction Symbeols
Lowton Salt Interception i | Bentonite =— Production l [ Open hole || Cement

i | Casing Tone I | Casing end cap L’E‘:Egﬁrmlf‘ack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2378
Completion Date: 5/21/08
Easting: 462616.745 Zone: 54

Permit Number: 141942
NS Elevation (mAHD): 32.238
Northing: 6191626.491

Region: Loxton
Final Depth (m): 30
Site ID: LH-PA-PW

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NAME: LHP55 . = & 8 § & & B8
WELL HYDROSTRATIGRAPHC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o | [
Sanid, Fine 1o medium red Brown sand, poor o moderstely soned. Minar
[ - calcrete
| % Sandy day. Dende, rolabile redBrown clay. Fine 10 medum sand becomng
m |'| abundart beyond 4m
4 B -
iia i |I Sand. Clear/ mily to pollow coarse guarts sand ta 2rem. Moderate to well
li Léa aodted, submaunded
51 B -
r{ 'i.‘| Gravely sand. Clear/mifioy to yellow quartz sand and gravel to 3mm. Poor
I" |L! tio moderately somed, subrounded
8 | %
i; l._EI Gravely sand as above with infroduction of fire to medium quasts send.
| !
i L:
10 | - . e _
it i Sand. Firse 10 medium grained grey 10 yellow sand with minor cosrse sand
|| %l i ta 2mm. Moaderately toffed, subrounded. Intreduction of musoovite.
1 'i I :l Sand as above with increase in coarse sandfine gravel to Imm. Poody
! i
i &8} soafed
- : “Il
gM | li
St | e | Sand. Predominantly fine to medium guartz sand 1o 0.5mm. Minos coarie
ﬁ § 1 sand to 1mm. Moderately scried with clear to yellow/orange grains,
% it [ subiroundid, minor muscovite
Qs |q u i
i i
H N
I I
Sand, Fine graimed guartz sand, Moderstely soried with ménor sit,
Opagusrs and MuALowile prasent.
20 & 2q
= :u
o 29
o s of
o q
22 ] ..:u
o o
uﬂ F) Sy sand, Predominately fine grained quans sand 1o 0. 2mm. Orange sl
| X - Intreduction of shell fragments =22.5m,
o od
24 1 ..-': Shelly sand. Predominately fine to mediem guartz sand weif minor coare
I ¢u sand to 2mm. Poosly sorted, Yellowforange subrounded grains. Shell
ﬂn ﬁ* [ragments. Grey st
e i Sand. Firee quarts sand, Yellow /orange, subrounded, apagues present
26 a2 + Minar grey silt.
ol e
e Xy
:d :ﬂ: Sty sand. Fine grained sand, grey 18, Minor shell fragments,
i 2,
2w b= i
:d )n; Sy sand i above becoming tlayey,
2 2,
=1 el
':E "‘ﬁ* @y, sandy clay. Low density, mimas ihell fragments.
30 et
Casing Details Hydro-Strati
graphic Symbols
Details I Interval Pressure Cement
IPLEX Class 1ZUPVE  203.5mm O to 21 mBGL 0o 19 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
W/ Wounid 5/5tee! w0 ISMBGL 2035 mm +*2* Tpl - Lowton Sands BER 101 Lwer Cliys - Lower Loxton
Surmp 25w 30mBGL  203.5 mm LB — Shells and Clays
MNotes: Well Construction Symbeols
Laxton Salt Interception = Production l [ Open hole %Is Cement
= Zome ; g,
I I Casing end cap qu} Gravel Pack




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2373 Permit Number: 141940

5/17/08 NS Elevation (mAHD): 32.725
Easting: 462630.501 Zone: 54 Northing: 6191654.924

Region: Loxton
Final Depth (m): 51
Site ID: LH-PA-PW

Completion Date:

Current at:
GAMMA LDG

pRILLHOLE Name: LHP56P T

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

3 § § §

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Clayey sand, fine 10 cowrie dand, poarly sorted, redfbrown, Minad gravel to
15mm
Sanidy chay. Light brosan clay, kaw 18 mistium platicity, 5 ie medium,
maderately sored sand,
i
Sanidy clay a5 above with incredse in gand content with depth. Mimor
o
8 Sand. Yeliow brown fine 1o coarie quarts wind with ranos grinvel 10 Gmm
Poarty sorted, subarngular 10 subrounded. Minte opaguies.
Sand. Fine 10 coarie graned with minoe gravel 1o Bmm. Subangutsr fo
subirgunded, poarly sorbed.
12
Sand. Silt v medium grained mustard brown sand. Moderately sorted,
subanguiar to subrounded. Minar Opagues. -
Sand g4 above with grains to Smm. Poof 10 moderately sosed.
16
Sand. Madium (o coarse graingd with minor gravel (o Smm. Subrounded,
maderately sorted, mindr opsgued.
Sand, Medium to coarse sand, beorwn, moderadely o wall soeted,
20 subiangulas to subeeninded.
. Sand Bedium to coarse crangehrown sand, Moderately sorted,
suhangutar io subrounded.
Sand. Fine 10 cosrie brown sand with minor gravel bo 3mm, Subangular to
— subirownded with minor opaques.
g4
-E- Sand au above with introduction of clay and shell fragments.
lé Samnd. Browngrey 29 o medam dand. Subroended, maderatiely sorted
(] with mirsor opsques, Abundant shell fragments.
28
Sandy chay. Silt 1o fine sand, moderate to well sorted with abundant
opaques and shell iragments. Low plasticity.
32 Sandy iy, Grey clay. pliable, medium plasticony. Minor opeques and shell
lragmenis
Sanidy chiy. Grey clay/sint 1o Nine wend. Minor opsques and thell fragmenta.
36
As b with increased opagques and imteoduction of limsestons
Clay, Groy, masdism plasiicity, minge shall fragments.
40
Grey silty clay tuming bo limestone. Minor limestone cheps and shell
[ragments
Clayey Emestane. Fine grained, low plasticity. Limestons chips inoreasing
with depth
44
Limastona, Gray, fne gramsd with frisble chips
Limestone. Geey, fiable, more competent than above,
a8 Limestone. Grey, fnable. High porcontage of grey low demsity, low
plasgiciry clay
Clayey Limastone, Grey, modenate denidy, pliable. mederare plasticTy,
sticky. Contains limestone chips and shell fragmenis.
53 s abone with decreasing Emestone chips snd shells.
Casing Details Hydre-Stratigraphic Symbaols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC  2035mm O to 41 mBGL 0o 41 mBGL . Qhac - Coonambidgal Clay E Opea - Woorinen Farmation
M Cam - Manoman Formatian .Tpﬂm - Blanchetown Cla
Production Zone Details . ¥
Type Interval Diam @ Tmpk - Bookpurnong Beds .Tw: » Pata Formation
Open Hole 41 to 51 mBGL 100 mm :_ :‘: Tol - Loxtan Sands B 1. Lwer Ciys - Lower Loxton
O =30 Shelts and Clays
MNotes: Well Construction Symbeols
. il
| Bentonite —— l [ Open hole | Cement
Loxton Salt Interception ==Y = Production Pe
[ | Casing Tone I | Casing end cap L’:‘;:i: Gravel Pack
T



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2383

5/1/08
Easting: 462635583 Zone: 54

Completion Date:

pRILLHOLE NamE: LHP57

Permit Number: 141943
NS Elevation (mAHD): 32.989
Northing: 6191681.625

Region: Loxton
Final Depth (m): 30
Site ID: LH-PA-PW

Gavernment
of South Australia

Deepartment for Water

5/Mar/2012

NELITRON LDG

Current at:
GAMMA LDG

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTMON LG UITHOLDGICAL DESCRIPFTION
o ' Land. Fine 10 medhum grained. Poor to moderaiedy sorted, redbrown
2 i Sandy clay. Dense clay, pliabie.
i _
| i
q 1 I | ‘Sendy chavy, dense, rolladle redbrown cliy, Firse Do mesdium sand,
L
| I
6 | . Sand. Clear/mafity to yellow/orange coarse quantz sand to Imm. Moderate
| b well sorted, subsounded
| f
1 i" Land a3 above with introduction of gravel to 3mm,
B — i ”
1 i g Gravely send. Clear/miliy to yelloworange guants sand and gravel to
1 B Imm. Poor to moderately sorted, subrounded
10— |
| 5" | Sand. Fine 1o mediim grained mily to yellow sand with minor gravel 1o
| i' Imm. Moderately sorted, subfourded, Minoe mustovite,
12 —
] | I
-~ 1B
.E. ’ ! Sand. Fine to coarie quartt sand. Poocly soted with minar gravel to 3mm
= i Subeounded mifiy to yellow/orange grains.
1 |H
E 1]
816 — |
H
18 — il
! —Sand as above with menor gravel 1o Smm,
20
o 24
e
| B £
| Pd &
1 (=] 'Dt
22 2 X Sand. Predominately fine grasned quarts sand to 0.2mm, Minod ofsnge silt
&
2 &
| o
(=]
24 —| :n
| ¥ ’; Ehielly sand. Predominaiely fine to mediem guarts sand with minar coarse
o 2q —sand 1o 1,5mm, Pocely sarted, Yellow/orange subrounded grains. Shell
o g: fragments. Giey 8.
26 X .
X 5
| e g< ity sand. Fine grained sand, grey allt. Minar shell fragments.
o
o e
28 :n .
Ei 24
& n: ~Egnd as above with increase in grey silt snd intreduction of ciey,
I-
o =
30
ro-Stratigraphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  2035mm O to 21 mBGL 0 to 19 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Woorinen Formation
m - Monoman Farmation b - Blanchetown Cla
Production Zone Detalls Qam - Monoma t TpQit - Blanches ¥
Type Interval Diam D) Tmpk - Bookpurnong Beds Typ - Pata Farmation
UWPVC Shotted Casing 21 1o 25 mBGL 2035 mim E ‘_: Tel - Laxton Sand { | Tpl Lwer Clys - Lower Loxton
Sump 25to 30 mBGL  203.5 mm le_= - Shells and Clays
Notes: Well Construction Symbols
el = |
Lowton Salt Interception [ | Bentonite == o iuction Open hale i
[ | Casing ' ZTone i I Casing end cap ?E;? Gravel Pack




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2370

Completion Date:
Easting: 462641.26

6/3/08
Zone: 54

pRILLHOLE NAME: LHPS58P

WY DROSTRATIGRAPHIC
LDG

miGL CONSTRUCTION

10

12

14

16

(m)

Fad
=2}

Depth
N

iz
40
42
44
45
48
50
52
54

Casing Details
Details

WELL

IPLEX Class 12 UPVC

Production Zone Details

Type
Open Hole

MNotes:

Lowtan Salt Intefception

Permit Number: 141948 Region: Loxton
NS Elevation (mAHD): 33.15 Final Depth (m): 54
Northing: 6191706.45 Site ID: LH-PA-PW
Current at:
GAMMA LDG

UITHOLDGICAL DESCRIPFTION

Gavernment
of South Australia

Department for Yater

5/Mar/2012

NELITRON LDG

g § & B

Clayey silty s=and, fine o coarse sand, poory sorted, ned/Brown. Tuming to
sandy clay I 1o 4m

| Clayey sitty sand. Light 1o pale beowen silty fine sand with Infreduciion of
madiumn 10 Coarys sand

Gravely Sand. il o coarie guarts sand with mesod Bine to medium gravel
Pooriy sorted, subangular 1o subrounded, yellow 1o Bght brown. BMinor
apaques.

Sanil. Silt 16 coarss sand. Pearly sorted, sibangular 10 subfounded, pale
red to beown graing. Menor gravel.

Sand. Fire 10 codrse grey 1o red Drown qusns sand. Poarly soarted with
abundart very cosrse Langd snd minas ine gravel

-Sand as above with introduction of shell Fragmenis snd recuced fne sand,

| Gravely sand. Medium to coarse sand with abundant fine gravel

Moderately sorted, subrounded. Shall Fragmaents

Clayey sitty sand. Fine grey silty sand with abundant coarse sard 1o fine

Eraved ot sball Iragmaents i above.

Clayey silty wand s abave with reduced coarse sand and fne grivel

-Sandy chay. Grey clay/silt to fine sand. Minor opaques and ihell iragments.

Az abowe with increased clay. Clay becoening clive green. Abundant shefis.

A3 above with introductsan of limestane

Limestone. Light grey, fne grained with frisbie chips. Abundant shell
content and minor gravets

Limestone, Gry, leove grained with friahle to hasd chips, Minar gravel and
shell Fragmenty

Limestonp a5 above wilh istraduction af 4Ty clay increating with degth

Production

Lona I I Casing end cap

| [ Open hole

Hydro-Stratigraphic Symbols
Interval Pressure Cement
2035mm 0 to 43 mBGL 0 to 43 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Woorinen Formation
Qam - Monoman Formation Tl - Blanchetown Clay
Interval Diam g{_:: Tmph - Bookpurnong Beds Typ - Pata Farmation
43toS4mBGL 100 mm fe%2% Tp! - Lowtan Sands {1 I Tpl Lver Clys - Lower Loxton
la"w” — Shell and Clings
Well Construction Symbols

Coment

o
-1-) ut

L

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2382 Permit Number: 141944 Region: Loxton

Gavernment
Completion Date:  5/2/08 NS Elevation (mAHD): 33.319 Final Depth (m): 29.5 RY South Australfs
Easting: 462644.771 Zone: 54  Northing: 6191731.436 Site ID: LH-PA-PW T

priLLHOLE NaME: LHP59

WIELL WY DROSTRATIGRAPHIC
mBGL  CONSTRUCTION LOG LITHOLOGICAL DESCRIFTION
0o 1 | sanu. Red/orown fine 1o mediim grained [and, Poar to moderately 1rted
1 Minge calirete
| Landy chiy. Dense clay, Minor coarse guarts sand
2 it
!;!
H Sandy Clay. Red/Brown clay with increased deraity 3 - 4m,
4 i
i
S I
6 | ||| Gravely sand. Clear/miliy to yellow, fne 1o coarse guarts sand/Tine gravel
+4 ki 1o Ami. Pocrly sodted, subrounded
7= i
| ||I
] i
:Ir ~Gravely s2nd a5 above with increase in fing to mediem sand,
9 :I’ _
| 8
10 — Il
| Sand. Yellow/oramge quarts wnd, Predoeminantly ioe to mediim grained
11 - ii Wik irirar graved 1o Imm, Mederate 16 well sorted, subioundsd.
1
12 — |
|
13 I ; Land. Fine 10 coare quarts sand with minor gravel to 3mm. Poor to
i ||| moderately sorted. Subrounded milliy to yellow/forange grains. Miror
E 14 liz MECave.
S i
= i
15 :

SIE-

17

Sanid. Fine grained ausr: sand. Minor spaguis and muscendte. Moderate
18 1o well sorted. Fire sand/silt layes 18-19m.

19

20

Gravely send. Fine 1o coarse sand/gravel to £mm. Subrounded,

21 velaw/omanpe graims. Poorly sorted with mince grey siit,

22

Sand. Predominately fine grained guartz sand to 0.2mm. Minor coarse

a3 sand and gravel. Moderately sorted. Miror orange it and musoovite.

24

-5y sand, Sand a3 above with significamt groyBnown sit,

25

O T

tr
2

Shally silty sand. Prech atily lires to dlinim guare sind with minos
coare sand ta 1.5mm, Poarly sarted, Yellow/arange subrcunded graina

a5

26

o
o+

g Thell fragments. Grey 98 increasing with depth
27 e .
2
28 “‘; Clayey sty wand. Low density, minor shell fFragmenta,
o 2
9 — o +
o -Sand as above with increase in groy sHt and cley.
Casing Details | aydro-sms
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVC 2035 mm 0 to 20.5 mBGL 0to 18.5 mBGL . Qhac - Coonambidgal Clay

Production Zone Detalls Qam - Monoman Formation

Type Interval Diam r{:: Tmph - Bookpurnong Beds
UPVC Slotted Casing 20.5t0 24.5 mBGL 2035 mm ;:,:: Tel - Lawton Sands

Sump 24510295 mBGL  203.5 mm thw

Notes: Well Construction Symbols

Production
Zone

Loxton Salt Interception

Current at: 5/Mar/2012

BAMMA LOG NEUTRON LDG

E Qpeo - Woorinen Formathen

Tl - Blanchetown Clay
Typ - Pata Formation

H I Tpl Lwer Clys - Lower Loxton
L Shells and Clays

| [ Open hole C-t'l‘ntnl:

L e
! I Casing end cap :%;:;Erml Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2369 Permit Number: 141949 Region: Loxton
Govarnmant
Completion Date: 5/21/08 NS Elevation (mAHD): 33.386 Final Depth (m): 54 Y- South Australls
Departrmaent for WWater
Easting: 462649.498 Zone: 54 Northing: 6191756.385 Site ID: LH-PA-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHoLE Name: LHPGOP . s & 8 § & % 8
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
D —
Clayey dilty s3hd. Fine to coarie sand, poody sorted, red/brown. s
4 i
= Sanidy silty clay. Incréase in send content with depth. Manor fne graved
N | Grively Sard. Sill 10 coarse quarts saad with mnar fine 10 Mediem gravel,
£ Poorly sarted, subkingulas 10 submunded, yellow 1o Bght brown. MWaos
3 5 opaques
L Grively 1bnd s sbove with reduted 5t content. Moderately sarted
?g Sandy grinvel, Codrse sand 1o fing gravel to Gmm, Moderste 1o well jorbed,
12 g subirounded milky white 1o orange graim.
Ii:'l Sand. Silt to coarse sand. Poorly sorted, subamgular 1o subrounded, pale
|L=| red £ brown grains. Minor gravel,
% Sand a akove with grans to Smm, Peor 10 maderately sored =
16 |‘§:
i
EE Sand. Fine 1o medium grey to red/brown quants sand. Pooriy sorted wih
;_l abundant coarse sand 1o fine gravel,
20 % ) [
24 " Sand ot abovie with introduction of shell Fragmaents snd reduced Fne sand.
£ ﬁ
= 5!5_, Gravely sand. Mediven 1o coarse 1and with sbundast fine gravel.
E‘Qﬂ § Maoderately sarted, subirounded. Shell Fragments,
g "*.‘El Clayey silty sand. Fine grey silty sand with abundant coarse sard to fng ——a
L; grawed and shell fragments as above,
|: Cliyey silty sand a3 above with redwted coane sand snd Fine gravel
32 i
Eﬁ Sandy ehary. Gowy clg/silt 12 fine sand. Minor opagues and shill [ragmants
36 @
i
e As aboe with incroased day, Clay becoming ofve groen, Abundant shedls.
40 i <
."E g abores with indraduction of limestone
: Limestone, Light grey, fine grained with friable chips. Abundant shell
gantent and miror griveh
a4
Limestone, Grey, fng grainad with frishle to kard chign. Minor gravel and
shedl fragments
43
Limestone as abowe with introduction of s8ty cay,
As abowe with incroase in sitty clay,
52
Sy chay, Grey chay, medium to low plisticty, Minos imestons chips.
56
Casing Details . Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035 mm O to 43 mBGL 0 5o 43 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
Open Hole 43 to 54 mBaGL 100 mm :: ::: Tol - Loxton Sands [ ' Tpl Lwer Clys - Lower Loxton
(Y =40 Sl'lﬂhdl'lﬂﬂllfi
MNotes: Well Construction Symbeols
Laxton Salt Interception =_ Production l [ Open hole %Is Cement

Tone I I Casing end cap L’E‘:‘_‘E: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2371

Completion Date:

4/29/08

Easting: 462359846 Zone: 54

DRILLHOLE NAME:

WELL
miGL CONSTRUCTION

Sump

MNotes:

Loxton Salt Interception

LHP61

Permit Number: 141961 Region: Loxton

Gavernment
NS Elevation (mAHD): 31.73 Final Depth (m): 23.7 afSauth Australis
Northing: 6191944.915 Site ID: LH-PA-PW e

WY DROSTRATIGRAPHIC

LG

Current at: 5/Mar/2012

CAMMA LOG NELITRON LDG

LITHOLOGICAL DESCRIFTION T e

o 25
g i Clay, Red foecreen clay with minor coarse, subrounded sand, clear and white
! quartz graing,
2 | i
|
3 II FGritly Chay. Red clay with 25% codrie quartt sand.
4 i|+ 4
it
5 i Gravely tend. Milloy white ta deds quarts graing to Imm, Moderstely
! sorted, subangular to subroondied. Minor ned chay.
6 Ih 4
|
1
7 i Gravel. Mily white to clear quartz grains, 3 1o 10mm. Moderate to well
i seeted, subangular to subrounded, Minor opagues
=
g — ! ! Gravel s sbowe with mines yallow clay,
o | i o
: : i | Randhy gravel, Gravel ad sbowe with traniion 1o and, Yellow e to
=11 — [ medium tand. Clear to white coarse sand and graved to Smm. Poarly
.E. i sorted
£
g12 !l* 4
W it
(]
13 | | ~Gravely iend. As above with pravel 1o Imm,
| 1
14— [ -
:
15 Gravely sand. Fine 1o cose quartz wand with gravel to Smm. Clear 1o
white subrounded graims.
16 — I &
g 'DP
o o
17 — b i Gravel, Predomnately gravel 2 to bem. Moderately ta well sorted, dear,
| b ,fu white 1o yellow sulirounied grains
-]
Tk :u
18 —| e od
| B DP
o 1
19 = ;:l Sand. Prédominantly coarie quarts sand > 1.5mm with minar gravel to
e "; Imm. Moderately sorted, mottled yeflow subrounded grains
B CF
0 — f o .
ol Sand. Coarse wand 1 1o 2.5mm with minor gravel =S%. Medium yefllow
o 24 subrounded graiem,
1 o
21 o e
o p o %and a3 above becoming finer,
o 1
22 & o
| kg ’;: Sand s abave with introduction of shell Fragments
R v o ¥
23 | :::.: Sty sand, Fine gramed quarts wand. Greyforown ot incraasing with depth.
| L Abundant shell fragments to 10mm. Minof coane sand and gravel,
ro-Stratigraphic Symbols
Details ] Interval Pressure Cement
IPLEX Class 12 UPVC  2035mm 0 to 16.7 mBGL 0 to 14.7 mBGL . Qhac - Coonambidgal Clay Eﬂmo - Wonrinen Farmation
Production Zone Detalls Qam - Monaman Formation Tt - Blanchetown Clay
Type Interval Diam Tmpk - Bookpurmong Beds Typ - Pata Formation
UPVC Slotted Casing 16.7 to 2.7 mBGL  203.5 mm % Tpl - Loatan Sands I° | Tpl Lwer Clys - Lower Loston
22,7 to 23.7mBGL  203.5 mm = - Shalls and Clays

I [ Open hole

| Casing t o i I Casing end cap ;‘Eﬁ;ﬁéﬁrmlmck




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2367

Completion Date:

5/3/08

Easting: 462777.418 Zone: 54

DRILLHOLE NAME:

WELL

miGL CONSTRUCTION

I
| 8

{
o

- “,
| e
I
. )
| =

| B

I
I

a

15
ﬂﬂ
16 |
F o
17 — &
. -
= |
o
18 .
G
2,
19 o
o
20 | g
5 &
o
21 — [ &
& i
22 o P
R
| B8 ol e
23 K | T:E B4
Casing Details
Details 10

IPLEX Class 12 UPVC

Production Zone Details
Type
UPVC Slotted Casing

Sump

MNotes:

Loxton Salt Interception

LHP62

WY DROSTRATIGRAPHIC
LDG

Interval
16.5 to 22.5 mBGL
22,510 23.5 mBGL

Interval
2035 mm 0 to 16.5 mBGL

Permit Number: 141967
NS Elevation (mAHD): 31.37
Northing: 6191958.773

Region: Loxton
Final Depth (m): 23.5
Site ID: LH-PA-PW

Gavernment
of South Australia

Department for Yater

Current at: 5/Mar/2012
GAMMA LDG HELTRON LDG
. s & g8 § &8 § 8
UITHOLOGICAL DESCRIPTION. - e :
Sandy clay. DrangeBrown piabie clay, Poorly sorted, subsdunded sand,
Mincs opagues.
Az abowe with introduction of coarse sand.
Clayey silty sand. Medium 10 coarse orangevellow sand, Subrounded,
poprly sorved. Clearmilly quanz. Dpagiies present
Sand. Medium 1o coarse graned sand with mings s, Subrownded,
maderately sorted, Clear/miliy quarts,
Sand. Coarse 1and to fine gravel, Orange, subangular 1o subrounded,
maderately sorted with minas sl
Tand. Coarde wnd to fine gravel, Oranges/yellow, ubiroended, moderately
sodted with minor silL
A% abored with ingroase in fine wlty sand
Sand. Fine, presy silty sand. Well sorted, subrounded weth opagues and
shefl fragments present.
Hydro-Stratigraphic Symbols
Pressure Cement
0to 14.5 mBGL . Qhac - Coonambidgal Clay Eﬂpen - Woorinen Formathon
Qam - Monoman Formation Tl - Blanchetown Clay
g
Diam r{:: Tmph - Bookpurnong Beds Typ - Pata Farmation
sk [+ Tl - Loxton Sands i I Tpl Liwar Clys - Lawer Loxtan
203.5 mm L T Shalls and Clays
Well Construction Symbols
e
| — o
bl Bentonite Production | [ Open hole i Coment
[ | Casing fone ! I Casing end cap E»:nge Gravel Pack
et



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2563
Completion Date: 10/29/09
Easting: 462653.014 Zone: 54

priLLHoLE namve: LHP63

Permit Number: 168646
NS Elevation (mAHD): 33.372
MNorthing: 6191773.388

Region: Loxton
Final Depth (m): 31.5
Site ID: LH-PA-PW

Current at:
GAMMA LDG
s B B B

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROMN LOG

3 § § §

WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
b
Sand, red, fine, high in organic, minor calorete fragments
a
B
]
10
Sand, opague-browny arange grading 1o greyish with depth, coane
12 Eraned wends sub-rounded sand, Tne graveds 1o “Bmm
14 :
—_— X
E H
£
216 — 4
-]
a b
(-]
al
18 %
T:“
2]
(=]
2l
20 o
K
o
la
o
22 1 Sy Sand, orange bsown
5
o
24 #
o
-]
e
26 b
I Sty sanch as abave, introduction of shells a1 base
1
-]
&
28 %
o
&
:q Shelly, Gritty Sty Chary as above, intreduction of grey shndy sil
l
30 0
]
U:
32
Casing Details Hydro-Strati
graphic Symbols
Details v} Interval Pressure Cement
IPLEX Class 12 UPVC 203.5mm O to 165 mBGL 0to 13 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
FI'M 5 z D “5 . Carn - Moanoman Formation .Tpﬂ[b - Blanchetiown Ela-,r
Type Interval Diam Tmph - Bookpurmong Beds .Tw: - Pata Farmation
UPVC Slotted Casing 16.5 to 265 mBGL  203.5 mm 22 Tl - Lovton Sands £ | 7ol Lwer Cliys - Lower Loxton
Sump 26510 3.5 mBGL  203.5 mm vt p— Shalls and Clays
MNotes: Well Construction Symbeols
it _ ‘;‘;“,lﬂ
Loxton Salt Interception ]| Bentonite = Production l [ Open hole i Cement
[ | Casing Tone i | Casing end cap L{‘;:; Gravel Pack
o



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2574 Permit Number: 168650 Region: Loxton
Govarnment
Completion Date: 11/18/09 NS Elevation (mAHD): 31.022 Final Depth (m): 32 Y- South Australls
Departrmaent for WWater
Easting: 462412.007 Zone: 54 MNorthing: £6192131.25 Site ID: LH-TE-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
priLLHOLE NaME: LHP74 o o @ & 8§ B § 8§
WELL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2
Sahdy Silt, Kght recdishy eream, calerote chips.
4
Clayey S to St Clay, reddish brown, minor thin lerse only, dry
B
1
10 -
12
Sand, opaque-Browny arange grading 10 grevish with depth, cosrse
Eraned wpnds. sub-roundsd sand, ne grave 1o ~Gmm
14
E |
= o
86 B
a &
2l
-]
18—
B
o
=]
=]
20 :
l
o
{=]
22 E
: Sy nards as abone, orange cream 1o gt grey with depth, fna grained
%
(=]
24 n:;u
o
(-]
|
6 I
=
nI:
28 n‘f Sandy Silty Clay, trending lighter grey with depth, anifarm corsistency,
b rollable, extinction of sheBs with depth
=
ﬂ‘
0 [
o
&
Casing Details dro-Stratigraphic Symbols
Details v} Interval Pressure Cement y e
IPLEX Class 12 UPVC 203.5mm 0 to 17 mBGL 0 to 14 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
FI'M 5 z D “5 . Carn - Moanoman Formation .Tpﬂ[b - Blanchetiown I:Illlr
Type Interval Diam @ Tmiph - Bockpurnong Beds .Tw: - Pata Formation
LIPVC Slotted Casing 17 to 27 mBGL 2035 mm :: ::: Tol - Loxtan Sands B 1ol Lwer Clys - Lower Loaton
Surmp w32 mBGl 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
)
Bentonite —— Production l [ Open hole '”?;1||J Cament

Loxton Salt Intereeption B i
[ | Casing Tone i | Casing end cap {25¢ Gravel Pack

e
el



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2565 Permit Number: 168648 Region: Loxton
Govarnmant
Completion Date: 11/02/09 NS Elevation (mAHD): 32.932 Final Depth (m): 32 Y- South Australls
Departrmaent for WWater
Easting: 462671.417 Zone: 54 MNorthing: 6191872.829 Site ID: LH-PA-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
priLLHOLE NAME: LHPB5 o o @ & 8§ B § 8§
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Calerete, hard dhlling. fight red send, fine to medum grained
b
4 Clayey Gravelly Sand, white chips, red 1o red beoan sands
B
]
10
12
14 ; Land, opague-brown/ orange grading to greyish with depth, toarse
— gramed sands, sub-rounded sand, fine graveds 1o “Bmm
E 5
£16 |4
o ]
@ o
(=] =
(-]
18 i
2
=]
B o4
20— &
3 &
o
Un :ﬂ
o ¢
22 b :n
(=] 0‘
ﬂn nll
(=] =9
ﬂu .:-‘II
24 : f‘; Sty Sand, orange brown
o od
& e
= o
26 s, Ch|
o o
| 2
i ]
L i &
e ?u Sandy Sitty Clay as above, lighter grey than ahove, uniform consistency,
n: B rallable
P4 .
I'!c D{
10 = ]
o] b ol
B lad
F }nu
32 o o
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  2035mm O to 17 mBGL 0 5o 14 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
WPV Shotted Casing 17 to 27 mBGL 2035 mim :: ::: Tl - Loxtan Sands [ : Tpl L Clys - Lawer Loxton
Surmp w32 mBGl 2035 mm L p— Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception ]| Bentonite = Production l [ Open hole i Cement
[ | Casing Tone i | Casing end cap L{‘;:; Gravel Pack
T



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2566 Permit Number: 168635 Region: Loxton
Completion Date: 11/05/09 NS Elevation (mAHD): 32.039 Final Depth (m): 32
Easting: 462706.531 Zone: 54 Northing: 6191909.607 Site ID: LH-PA-PW
Current at:
GAMMA LDG

prRILLHOLE NAME: LHP66 T

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

3 § § §

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o ik Ly Sand, rieh Brawn, top soil, caleareous chips te ~Sem
i I
Sandy Silt, Aght reddishy’ cream, calcrete chips
a
Clayey S b Silt Clay, reddiah brown, minor thin leese oaly, dy
3
3
10 i
Sand, opague-browny orange grading 1o greyish with depih, coane
I'i Eramed saends, sub-rounded samd, fine graveds 1o ~Bmm
|
12 i
I
TR
E 5
=16 B Sandstone, corsolidated zone, hard drifing
o &
[ o
(=] =
(-]
18 i
c; Sand, opagoe-browny' orange grading 1o greyish with depth, coarse
] Erained sends, sub-reunded sand, fine gravets 1o “6mm
(=]
20 Lg s
= =;:|
o
Un vﬂ
I 24
22 b x
(=] q
2l :n Lty sands as above, <Shell content at inferval 22, 23, JmillGL, circulation
. = sy
ﬂu ..-I:
o
24 X &,
() a9
o o
o = Sandy Gravel to Gravelly Sand, yellow crange, medium to coarse grainad
¥ o wands, gravels ta ~Smm
26 °, &9
o o
| 2
i i
= o
FL I g
G= Fﬁll
':: ,;; Shelly, Gritty Silty Clay as above, introduction of grey sandy silt
(=] D{
30 P ]
o] b ol
B lad
F }nu
3z | o 5
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  2035mm O to 17 mBGL 0t 14.5 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 17 to 27 mBGL 203.5 mm :: ::: Tol - Lowtan Sand [ Tpl L Clys - Lawer Loxton
Surmp w32 mBGl 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception ==Y Bentonite  —— Production l [ Cpehhale %aﬂ!i Ll

[ | Casing Zone I | Casing end cap

TR
oo

Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2567 Permit Number: 168639 Region: Loxton
Govarnmant
Completion Date: 11/28/09 NS Elevation (mAHD): 31.381 Final Depth (m): 32 ot Joumh Aabaile
Departrmaent for WWater
Easting: 462719.51 Zone: 54 MNorthing: 6191969.397 Site 1D: LH-TE-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
pRILLHOLE NAME: LHP67 o o @ & 8§ B § 8§
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2
Sandy Silt, ight reddishy cream, calcrete chips
d
& Clayey 50 to 5ilt Clay, reddiah brosn, minor thin larse only, dey
]
10
12
%and, opague-browny orange grading o greyish with depth, cosme
grained sands, sub-rounded sand, fine graveds 1o ~Bmm
14
—
E 5
£15 | H
o la
(7] L]
(=] E
-]
18 #
et
(=]
=]
20 Lol
o -
ks o
o o Sy Sand, orangn becwn
) n‘
2 |k -
o 2
Uﬂ o Ly aands a3 abowe, <Shell content at inferval 34 B 25mBGL
=l Dﬂ
24 o od
al of
L 24
] i Sty Sand, grey, Bine grained sands
(] =g
26 I:; nn:
I o
& 0,
b ;u
o ¢
28 — b ]
Dc D:
P Ly Sandy Silty Clay as above, lighter groy than above, uniform consistency,
I u; rollable, extinction of minoe shatls bolow 31maGL
=
10 b &
ﬂ: q
2 T
(=] Dt
b of
32
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  2035mm O to 17 mBGL 0 5o 14 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
WPV Shotted Casing 17 to 27 mBGL 2035 mim :: ::: Tl - Loxtan Sands [ : Tpl L Clys - Lawer Loxton
Surmp w32 mBGl 2035 mm L p— Shells and Clays
MNotes: Well Construction Symbeols

Bantonite

| ':‘;“,q

Loxtan Salt Interception =] Producticn l [ Open hole i

[ | Casing = I | Casing end cap L’:’:E: Gravel Pack
o

il



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2568
Completion Date: 11/28/09
Easting: 462675.802 Zone: 54

Permit Number: 168640
NS Elevation (mAHD): 31.302
Northing: 6191992.544

priLLHoLE namve: LHP68

Region: Loxton
Final Depth (m): 32
Site ID: LH-TE-PW

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROM LOG

g 8 B

Current at:
GAMMA LDG

« & B’ B, §

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 I
2 |
Calcrete, hard dilling, fight red sand, fine to medum grainsd
|
Clayoy 5 to Silt Clay, reddish brown, minor thin lerse oaly, dry
6
3
10 | Sand, cpague-brown/ arange gradicg (o greyiah with depth, coene
i:: graimed sends, sub-rounded sand, Tine gravels 1o ~6mm
I
12 it
|
14 | fi
— Sandstone, cornolidated rone, hard driling
E 5
£15 | H
(=9 al
L] o
(] ]
o
18 ':I
o) Sand, opague-brown arange grading 1o greyish with depih, cosne
o Erained endi. sub-roundsd tand, ine graive 1o “6mm
20 | K i
b o
% )
= 29
o =
2
= t
: E; Sy sands as abonve, liee grained, <Shell content at imtersal 23mBGL
x 2
24 o od
= of
& 24 Lty Sand, grey, Fine grained sands
I o
& od
26 I:; nn:
I b o
% o,
b ) of
! o Sandy Silty Clay a5 above, darker grey than abave, uniform consistency,
28 Pd L
o q rollabie
b :n
¥ $
3 o,
0 ﬂc =
1.; : Sandy Silty Clay as above, mence thelly
T:E n: Sandy Sitty Clay as above, lighter grey than abowe, uniform consistency,
% i rallable, extinction of shells
32
Casing Details Hyd
ro-Stratigraphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPYC 203.5mm 0 to 17 mBGL 0 to 14 mBGL . Chac - Coonambidgal Clay
Prod M 7 D ils . Cam - Manoman Formatian
Type Interval Diam @ Trighs - Bockpurnong Beds
UPVC Siotted Casing 171027 mBGL  203.5 mm fe24% Tpl - Loxton Sands
Sump 2Tto 32 mBGL  203.5 mm vt
MNotes: Wall Construction Symbeols
Loxton Salt Interception B L = Production
[ | Cating Zone

[ | v

Casing end cap :1:;5 Gravel Pack
] I o

E Ogpeeo - Woorinen Formation
.Tpﬂ[b - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
— shells and Clays

EE
| Cement




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2569 Permit Number: 168641 Region: Loxton
Govarnment
Completion Date: 11/25/09 NS Elevation (mAHD): 31.157 Final Depth (m): 33 Y- South Australls
Departrmaent for Water
Easting: 462632.119 Zone: 54  Northing: 6192015.628 Site ID: LH-TE-PW ' i

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

priLLHoLE Name: LHP69 . & & 8, 8 8 8 B

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
0 I
) ! Sandy Silt, kght reddishy cream, calcrete chips
4 Clayey S to Silt Clay, reddish broswn, mingr thin lerse only, dry. calcrede
[praed slred chips
3
8
Sand, opague-brown) orange grading 1o grevish with depth, cosrie
grained sands, sub-rounded sard, fine graveds to ~Gmm
10 |
12—
:'l Sandvione, comalidated roee, hard drifing
- i
-
"E"IE ! Sand, opague-browny orange grading 10 greyish with depth, e
= Efained sands, sub-rounded sand, ine gravels 1o ~Gmm
-
[= 8
7] o o
(=] s
13 [ i)
u; g Sy sands as above, orange cream, Tine geained, minod sheily endountered
=] 18-20mBGL
o 2
20 # &
o o
! o Sy samds as abave, prangs cream, Nirs grained, <5hell cortent 1 irdehail
’ o 22-23mBGL
22 [
& &,
% 5
! i
2R 3
® [,
: & Sy Sand, grey, Fing grained sands
&
26 o
(=]
=
=]
o
28 5
i
&
o
30 un" Sandy Silty Clay dadker grey than abinee, unifform consstency, rollable
&
&
(=]
32 o]
X
34
Casing Details Hyd
ro-Stratigraphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE  2035mm O to 18 mBGL 0 to 16 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 18 to 28 mBGL 203.5 mm :: ::: Tol - Lowtan Sand [ Tpl L Clys - Lawer Loxton
Surmp 2Bro33mBGL 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception Bl Bantonite = Production l [ Open hole E?tg!s Cement

[ | Casing Tone I | Casing end cap ::’:ﬁ::é Gravel Pack
Ba



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2570 Permit Number: 168642 Region: Loxton
Govarnment
Completion Date: 11/24/09 NS Elevation (mAHD): 31.011 Final Depth (m): 31 o Joukh Austraiie
Departrmaent for WWater
Easting: 462586.704 Zone: 54 Northing: 6192039.415 Site ID: LH-TE-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
priLLtHoLE NavE: LHP70 o o @ & 8§ B § 8§
WELL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
2 Sandy Silt, hght reddishy’ croam, calorote chips
4 Clayey S to St Clay, reddiah brows, minar thin lenks only, dry, calirets
Erareed dired chips
B
1
Sand, opague-brown) orange grading 1o gabnth wilth depth, coaise
grained isndi. sub-rounded sand, line graveds 1o ~Gmm
10
12
14§
E
‘E ; Landutane, corsolidated oo, hard driling
F 16 :
[=] By
2l
-]
18—
B
o
=]
=]
20
% Sand, opague-brown) orange grading (o greyish with depih, cosrse
"1: Eramned dends, sub-rounded tand, ine gravels o “hmm
{=]
22 E
(-]
o
(=]
oy
(=]
24 ol Sy sards a3 abave, orangs cream, lins grained, mines ihells encountered
: 18-20mBGL
(-]
o
(=]
26 1;
o
o
28 %
o Smhihy Silty Clay as above, nénor thelly
=
L=
3
30 &
&
Casing Details Hydro-Strati
graphic Symbols
Details v} Interval Pressure Cement
IPLEX Class 12 UPVC 203.5mm 0 to 16 mBGL 0 to 14 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
FI'M 5 z D “5 . Carn - Moanoman Formation .Tpﬂ[b - Blanchetiown I:Illlr
Type Interval Diam @ Tmiph - Bockpurnong Beds .Tw: - Pata Formation
LIPVE Shotted Casing 16 to 26 mBGL 2035 mm :: ::: Tol - Loxton Sands BER 101 Lwer Cliys - Lower Loxton
Surmp 26ro31mBGl 2035 mm LB p— Shells and Clays
MNotes: Wall Construction Symbeols -
ey ) H 'IJ
Loxton Salt Interception ]| Bentonite = Production l [ Open hole i Cement
[ | Casing Tone i | Casing end cap ::E‘;:‘: Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2571 Permit Number: 168643 Region: Loxton
Govarnment
Completion Date: 11/23/09 NS Elevation (mAHD): 30.892 Final Depth (m): 31 Y- South Australls
Departrmaent for Water
Easting: 462544.027 Zone: 54  Northing: 6192061.822 Site ID: LH-TE-PW ' i

Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG

priLLHoLE Name: LHP71 . & & 8, 8 8 8 B

WELL HYDROSTRATIGRAPHIC
mBGEL  CONSTRUCTION LOG LITHOLDGICAL DESCRIFTION
o
2 Sanidy Silt, hight reddishy croam, calcrite chips
d
Clayey 5 to Silt Clay, reddish brown, misar thin lerse only, dry. calcrete
graved sived chips
B
1
10
Land, cpague-brown/ arange grading to greyish with depth, toanse
gramed sands, sub-rounded sand, fine graveds 1o “Bmm
12 =
I
14
E
= 2 o
lé-lvc'- B ¢
(=] ‘:I':'tl 5 Sandstone, consolidated zone, hard driling
o
=
13— | <
|5 o
=] o
[ o Sand, opague-browny' orange grading o greyish with depth, cosrse
0 i (e graned sands, sub-rounded sand, fine graveh 1o <Bmm
k)
o
o
o
22 o
o
b
:n L8y sandds as above, orange cream, fine gralned, mingd thells encountered
o 23mBGL
24 b
-]
b
5
e
o
26 1;
o
=
28 ':F Sandy Silty Clay as above, lighter grey than above, uniform consistency,
b rollable, extinction of shels with depth
o
&
X
30 |
el
o
Casing Details Hyd
ro-Stratigraphic Symbols
Details I Interval Pressure Cement
IPLEX Class 1ZUPVE  203.5mm O to 16 mBGL 0to 14 mBGL . Ohac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z D ils . Cam - Manoman Formatian .Tpﬂ_lh - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpumong Beds .Tw: » Pata Formation
WPV Shotted Casing 16to 26 mBGL 2035 mim :: ::: Tl - Loxtan Sands = Tpl L Clys - Lawer Loxton
Sump oIl mBGL  203.5 mm vt — Shells and Clays
MNotes: Well Construction Symbeols

Bantonite

Lawton Salt Interception Production l l Open hale B
[ | Casing o I | Casing end cap Luﬁ: Gravel Pack
it

il



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2572 Permit Number: 168644 Region: Loxton
Govarnmant
Completion Date: 11/20/09 NS Elevation (mAHD): 30.86 Final Depth (m): 31 Y- South Australls
Departrmaent for WWater
Easting: 462499947 Zone: 54 Morthing: 6192084.969 Site ID: LH-TE-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NamE: LHP72 . s & 8 § & % 8
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o i
2 i' Sandy Silt, Aght reddishy’ cream, calcrete chips
o |
Clayiy S ta Silt Clay, reddiah brown, minar thin lense only, dry. calerete
|| graved sired chips
6 |
|
I
8 |
i
10 i: Sand, cpague-brown/ orange grading 1o grevish with depah, coane
i grained shods, sub-roundsd sand, fine graveds 1o ~Gmm
|
12 f
!!
_ 14 ;
'E' e Sandsiane, cordolidited tone, hard driling
£ o o
S5 | ]
] ﬂﬁ P
(=] o kL
ol P
a 2d
18 ‘.’; ::I Sty sands as above, orange cream, fine graimed, minos shells encountered
|  of at 2imBoL
) =q
= o
o o
a0 o i ™
fe =
b oo
£
22 .4 > o
Es B
“ﬂ ¢: iy sandds as above, orange cream to Bght grey with depth, fne grained
o
I “u
24 b -
X g
! o
e !
26 ":E o
o
n: X Sandy Silty Clay, trending lighter grey with depth, uniform consistency,
28 = rallable, extinction of shels with depth
=
£ :
X 2
30 e 2
I
Casing Details . dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
IPLEX Class 12 UPVC 203.5mm O to 16 mBGL 0 5o 14 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Triph - Bockpurnong Beds .Tﬂ: - Pata Formation
UPVC Slotted Casing 161026 mBEL 2015 mm 15252 Tol - Lowton Sands 1| ol Lwer Clys - Lower Laxton
Surmp w3l mBGL 1035 mm LB — Shells and Clays
MNotes: Well Construction Symbeols
EE) . %ﬂ
Loxton Salt Interception [ | Bentenite == o iction l [ Open hole e Cement

I | Casing Tone I | Casing end cap L’E‘:Egﬁrml?ack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram
Unit Number: 7029-2573

Completion Date: 11/18/09
Easting: 462456.26

Zone: 54

priLLHoLE namve: LHP73

HYDROSTRATIGRAPHIC
LG

mBGL  CONSTRUCTEON

o
3 Sandy Silt, Aght reddish) cream, calcrete chips
4 ’
Clayey 51 vo Silt Clay, reddish brown, minor thin lense only, dy. calorets
erawed sired chips
& Calerebe i sbowe, inraduction ol fing to medium brown sands at depth
1
Sand, opagui-browny orange gradieg 10 greth with depth, coanse
grained isndi. sub-rounded sand, line graveds 1o ~Gmm
10
12
Sandvione, cordelidated oo, hard driling
14
£ .
D
‘E : £ g
@l % L
e Q@ 3 Land, apague-browny arange grading (o greyish with depth, coane
E '_ grained sands, sub-rounded sand, fine gravels 1o =Bmm
o b 0
18 o |
nﬂ
(=]
=
=]
20 e
k|
(=]
=l
=]
L ue Ly sands a3 abave, orangs cream ta Bght grey with depth, fne grained
b
=
(=]
24
L
o
(-]
E
(=]
26 z?
&
&
n: Sandy Silty Clay, trending lighter grey with depth, uniform consistency,
28 = roliabie, extinction of shells wah depth
=
b
X
30 i
&
Ur
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPYC 208.5mm O to 16.5 mBGL 0 to 14 mBGL . Ohac - Coonambidgal Clay
Production Z Details . Qarm - Monoman Farmation
Type Diam @ Tmph - Bookpurnong Beds
UPVC Statted Casing 16.5 to 26.5 mBGL 203.5 mm :: ::: Tol - Loxton Sands
Sump 26510 3.5 mBGL  203.5 mm L=
Motes: Well Construction Symbols
Loxton Salt Interception | L = Production
[ | Cating Zone

Permit Number: 168649
NS Elevation (mAHD): 30.922
Northing: 6192108.24

UITHOLOGICAL DESCRIFTICN

Region: Loxton
Final Depth (m): 31.5
Site ID: LH-TE-PW

« & B’ B, §

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROMN LOG

g 8 B

Current at:
GAMMA LDG

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shelts and Clays

l l Open hole Cament

i | Casing end cap ::{ﬁ::é Gravel Pack
To



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2574
Completion Date: 11/18/09
Easting: 462412.007 Zone: 54

priLLHoLE nave: LHP74

Permit Number: 168650
NS Elevation (mAHD): 31.022
MNorthing: £6192131.25

Region: Loxton
Final Depth (m): 32

Site ID: LH-TE-PW
Current at:
GAMMA LDG

i = g g

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROMN LOG

3 § § §

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shelts and Clays

= o
WLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLDGICAL DESCRIPTION
o
2
Sandy Silt, Rght reddishy’ cream, calcrete chips
4
Clayey 50 to Silt Clay, reddish brewn, minor thin lemse only, dry
B
8
10
12
Sand, opague-browny orange grading to greyish with depth, cosne
graned sands, sub-rounded samd, ine graveds 10 “Bmm
14
E
‘EIE
-]
]
18
s
-
(=]
20 o
o
L
ol
12 i
a Sty sands as above, orange cream ta bght grey with depth, fine grained
B
o
24 | 8
ls
(=]
=
=]
%
o
(=]
&
o
28 [ .
tle Landy Silty Clary, trending lighter grey with depth, unifarm consitency,
T:F rollable, estinction of shells with depih
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Casing Details Hydro-Strati
graphic Symbols
Details I Interval Pressure Cement
IPLEX Class 12 UPYC 203.5mm 0 to 17 mBGL 0 to 14 mBGL . Chac - Coonambidgal Clay
Production Z Details . Qarm - Monoman Farmation
Type Interval Diam Tmiph - Bookpurnang Beds
LIPVE Shotted Casing 17 to 27 mBGL 2035 mm :: ::: Tol - Loxton Sands
Sump 27 to 32 mBGL 203.5 mm L=
MNotes: Well Construction Symbeols
Lowbon Sk Inberception i Bantonite =— Production l l Open hole
[ | Casing Zone I | Casing end cap

i
e
et Gravel Pack
Fa52



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2575
Completion Date: 11/17/09

Easting: 462367.499 Zone: 54

priLLHOLE Name: LHP75

Permit Number: 168651 Region: Loxton
NS Elevation (mAHD): 31.272 Final Depth (m): 30
Northing: 6192154.834 Site ID: LH-TE-PW
Current at:
GAMMA LDG

s 8 & B

Govarnmant
of South Australia

Departrmaent for WWater

5/Mar/2012

HEUTROMN LOG

3 § § §

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Calorete surface capping kght creamy-red wand, fine to mediem grained
2
Sandy Sill, Nght reddish) eredm, calcrebe chips
4
Clayey Si to Silt Olay, reddinh brown, missor thin lerse anly, dry
B
]
Sand, opague-brown/ arange grading 1o grevish wih depih, cosne
Erained wendi. sub-rounded sand, ine grivei 1o “6mm
10
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?14 o 2,
— o
‘E. =] 2 Sandstone, cornolidsted tone, hard driling
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o o g
o1 - b Y
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s &
18 — pa ¥
e &
‘; o Sand, cpague-brown orange grading 10 greyish with depth, cosrme
| o Erained sends, sub-roundsd sand, ine gravels 1o ~Gmm
= &
20 1 &
X g
23 : E Sty sands a3 above, orange cream to Bght grey with depth, fine grained
& 5
e, 8
I
o
# -k
o
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:: Sandy Silty Clay, trending lighter grey with depth, uniform consistency,
u: rallable, extinction of shells with depth
I
28— b
o
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o
P
30 - &
Casing Details Hydro-Strati
graphic Symbols
Details I Interval Pressure Cement
IPLEX Class 1ZUPVE  203.5mm O to 15 mBGL 0to 13 mBGL . Ohac - Coonambidgal Clay E Opea - Woorinen Farmation
Prod M 7 D ils . Cam - Manoman Formatian .Tpﬂ_lh - Blanchetown Clay
Type Interval Diam @ Tmpk - Bookpumong Beds .Tw: » Pata Formation
UPVE Slotted Casing 15 to 25 mBGL 203.5 mm ::::: Tl - Lowton Sands Ei | Tpl Lwer Clys - Lower Loxton
Surmp 25t030mBGL 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
it _ ‘;‘;“,lﬂ
Loxton Salt Interception ]| Bentonite = Production l [ Open hole i Cement
[ | Casing Tone i | Casing end cap L{‘;:; Gravel Pack
T



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2576 Permit Number: 168652 Region: Loxton
Governmeant
Completion Date: 11/16/09 NS Elevation (mAHD): 31.513 Final Depth (m): 31 Y- South Australls
Departrmaent for Water
Easting: 462323.562 Zone: 54  Northing: 6192177.693 Site ID: LH-TE-PW ' i

Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG

priLLHoLE Name: LHP76 . & & 8, 8 8 8 B

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
k! Sandy Silt, hght reddishy cream, calcrete chips
4
Clayey 5 to Silt Clay, reddish brown, minor thin lerse only, diy
6
]
10
12
Sand, opague-brown/ arange grading to greyish with depth, coane
14 Erained wands. sub-rounded sand, ine gravels to ~6mm
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T:F iy sands as above, orange cream 1o Eght grey with depth, fine grained
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18 ,: o Sandy Silty Clary, trending lighter grey with depth, uniform consistoncy,
i< 5; rallable, estinction of sheils wath dupth
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o 2d
30 = L =
] o
ﬂc o
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035 mm O to 16 mBGL 5o 13 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation . TeQib - Blanchetown Clay
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
UPVC Stotted Casing 16 to 26 mBGL 203.5 mm ::::: Tol - Loxtan Sands B 1ol Lwer Clys - Lower Loaton
Sump 26031 mBGL  203.5 mm vt — Shalls and Clays
MNotes: WE“ Construction Symbeols

Lowbon Sk Inberception Bantonite Production | l Open hole

[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2577
Completion Date: 11/12/09
Easting: 462279.978 Zone: 54

priLLHOLE Name: LHP77

Permit Number: 168653
NS Elevation (mAHD): 32.332

Region: Loxton

Northing: £6192200.703 Site 1D: LH-TE-PW

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LG LITHOLODGICAL DESCRIPTION
o
2 Sandy Silt, Aghvt recdishy cream, calerete chips
4
Clayey 541 to Silt Clay, reddish brosam, minor thin lenge only, dry
6
]
10
12
Sand, opague-brown) orange grading 1o greyish with depih, coane
grained sends, sub-rounded sand, fine graveds 10 “6mm
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23 t’ =1 Ly sands as above, orange cream to Bght grey with depth, fine grained
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1: ?:,: Sandy Silty Clwy, grey, manor shells at 29 to 3DmBG1
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D: 0y
e B
w [
E &
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035 mm 0 to 158 mBGL 0to 12 mBGL . Ohac - Coonambidgal Clay
Production Z Details . Charn - Monoman Formation
Type Interval Diam Tmpk - Bookpurnong Beds
UPVC Stotted Casing 158 to 25,8 mBGL  203.5 mm +*2% Tpl - Lowtan Sands
Sump 2580 308 mBGL  203.5 mm L
MNotes: Well Construction Symbeols
Loxton Salt Interception | L = Production
[ | Cating Zone

Final Depth (m): 30.8

GAMMA LDG

[ | v

e
Casing end cap ::.{_EE Gravel Pack
i I el

Govarnmant
of South Australia

Departrmaent for WWater

Current at: 5/Mar/2012
HEUTROM LOG
g 8, § & % 8

E Ogpeeo - Woorinen Formation
.qum - Blanchetown Clay

.T\lp - Pata Farmation

| Tpl Lwer Clys - Lower Loxton
Shelts and Clays




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2578 Permit Number: 159888 Region: Loxton
Govarnment
Completion Date: 12/07/09 NS Elevation (mAHD): 42.316 Final Depth (m): 38 o Joukh Austraiie
Departrmaent for WWater
Easting: 463338.667 Zone: 54 MNorthing: 6194661.918 Site ID: LH-RC-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
pRriLLHOLE NAME: LHP78 o o @ & 8§ B § 8§
WILL HYDROSTRATIGRAPHSC
mBGL  CONSTRUCTION LG LITHOLOGICAL DESCRIPTION
o
2
Sand, red, medium grained, organic rich, nodules 1o =5cm, calareous
4 fragments
3
8
10
12
14
Clayey Sand, red, fine sands, barely rollable, corsolidased sand) clay
15 nedules 10 ~4em
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2 n:; : Sand, opague-browny arange grading to greyish with depth, bi-modal
8 1 a: coarst grained sands, sub-rounded sand, line gravel 10 “6mm
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:l: b“‘; Sanidy Siity Oy, trending lighter grey with depih, uniform corslstendy,
.,: o4 rallable, extinction of shells with depth
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Casing Details dro-Stratigraphic Symbols
Details v} Interval Pressure Cement y e
IPLEX Class 12 UPVC 203.5mm 0 to 21 mBGL 0to 17 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Slotted Casing 033 mBGL 2035 mm +*2% Tpl - Lowtan Sands BER 101 Lwer Cliys - Lower Loxton
Surmp 33to38mBGL 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
= B i s l [ Open hod %ﬂcnﬁnt
Loxton Sait Interception =l entonite =— Production pen hole | Ceme

[ | Casing Tone I | Casing end cap ::’:ﬁ::é Gravel Pack
Ba



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2579 Permit Number: 159889 Region: Loxton
Govarnment
Completion Date: 12/05/09 NS Elevation (mAHD): 43.241 Final Depth (m): 39 Y- South Australls
Departrmaent for Water
Easting: 463332.23 Zone:54  Northing: 6194612.305 Site ID: LH-RC-PW ' i

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

pRILLHOLE NAME: LHP79 . ® ® 8 § B 8§ 8

WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
z— i
i
4 Sandy Silt, ight reddishy cream, calerete chips
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12 i
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X &
: )2: Sand, opague-brown) orange gradieg to greyish with depth, ot
16 o 24 grained sbndi, sub-rounded sard, fine gravess 1o ~6mm
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28 E:; Lty sands as above, orange cream 1o Bght grey with depth, ne grained
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°= Sandy Silty Dlay, cream trending lighter grey wah depih, unifarm
1‘ comiistency, rollable
=
36 E‘:
hI:
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38 o1
E‘ ag -Sandy Silty Clay, groy, minoe shells ot 28 1o 40mBGL
Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035 mm O to 22 mBGL 5o 13 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 22 to 34 mBGL 203.5 mm :: ::: Tol - Lowtan Sand [ Tpl L Clys - Lawer Loxton
Sump MroI9mBGL  203.5 mm vt — Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception Bl Bantonite = Production l [ Open hole E?tg!s Cement

e
el

[ | Casing Tone I | Casing end cap TH5E< Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2580 Permit Number: 156599 Region: Loxton
Govarnmant
Completion Date: 12/10/09 NS Elevation (mAHD): 43.772 Final Depth (m): 42 oY Soush Austraiis
Departrmaent for WWater
Easting: 463324.834 Zone: 54 Northing: 6194554.525 Site ID: LH-RC-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
priLLtHoLE NavE: LHP80 o o @ & 8§ B § 8§
WiLL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTRON LD LITHOLODGICAL DESCRIPTION
o Sand, red, medium grained, organic rich, nodules ta =5cm, calareous
fragments
2
d
Sy Clay Lo Clay, grey 10 red streaks, dry, Baredy rellable, low plasticity
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Sand, opague-brown) orange grading 1o greyish with depth, cosrse
13 i gramed sands, sub-rounded sard, fine gravess 1o ~Bmm
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1 :-: Sy sarts a5 above, oringe croam T Bght grey with depth, fne graoned
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1!: "g: Sandy Silty Clay, cream trending lighter grey with depth, uniform
40 ,E X consistency, rollable
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Casing Details dro-Stratigraphic Symbals
Details o Interval Pressure Cement HY ik
IPLEX Class 12 UPVE  2035mm O to 25 mBGL 0to 22 mBGL . Ohac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam @ Tmph - Bookpurnong Beds .Tw: - Pata Formation
LIPVE Shotted Casing 25 to 37 mBGL 2035 mm :: ::: Tol - Loxton Sands BER 101 Lwer Cliys - Lower Loxton
Surmp ITrod2 mBGL  203.5 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols -
_ il
Loxton Salt Interception Bantonite = Production l [ Open hole J Cement

[ | Casing Tone i | Casing end cap ::{ﬁ::é Gravel Pack
P



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2581 Permit Number: 156604 Region: Loxton
Govarnment
Completion Date: 12/11/09 NS Elevation (mAHD): 42.752 Final Depth (m): 38 o Joukh Austraiie
Departrmaent for WWater
Easting: 463320.383 Zone: 54 Northing: 6194511.52 Site ID: LH-RC-PW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NAME: LHP81 . =z 8 8 §8 & B 8
WL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o Calerete, ealorete rock fragments. redish sanda
2
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Sandy 5ilt, ight reddishy cream, calcrete chips
B
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Sand, opague-brown) arange grading 1o greyish with depth, coane
Erned Lendd. jub-rounded sand, e greels 1o ~Gmm
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i':“ Sy sands as abave, orange cream ta Bght grey with depth, fioe grained
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35 :: _Sandy Sitty Clay, trending lighter grey with depih, unifarm consivtensy,
o rollable, extinctian of shei with degth
:
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Casing Details . dro-Stratigraphic Symbols
Details v} Interval Pressure Cement y e
IPLEX Class 12 UPVC 203.5mm 0 to 21 mBGL 0 to 18 mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
Production Z Details . Qarm - Monoman Farmation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 21 to 33 mBGL 203.5 mm :: ::: Tipl - Loxton Sands e ' Tpl Lwver Clys - Lower Loxton
Surmp 33to38mBGL 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
B pnonite — l [ Open hole %ﬂ Cement
Loxton Salt Interception E=l —— Production pe i

Fase

[ | Casing Tone I | Casing end cap TH5E< Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2582 Permit Number: 156607 Region: Loxton
Governmeant
Completion Date: 12/14/09 NS Elevation (mAHD): 42.82 Final Depth (m): 40 Y- South Australls
Departrmaent for Water
Easting: 463314.777 Zone: 54  Northing: 6194464.608 Site ID: LH-RC-PW ' i

Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG

priLLHOLE Name: LHP82 . & & 8, 8 8 8 B

WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o ik Sand, red, medium grasned, onganic rich, nodufes ta =5om, cakareous
i fragments
2 i
1 Sy Clay to Clay, groy 1o ned streaks, dry, banely rollabie, low plasticiny
4
Sand to Olayey Sand, red) Brown, fing to mediam grained, ininor coarse
6 sand to fime grained gravels ~3mm
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E" Sand, opague-browny orange grading 1o greyish with depth, bi-modal
18 i gramed sends, sub-rounded sand, fine graved 10 ~6mm
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30 nﬁ Loty sands as abave, orange cream 1o Bght grey with depth, fine grained
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E1 D‘ o Sandy Sitty Clary, trending lighter grey with depth, uniform consistency,
% ;:n. roltable, extinction of shelis with depth
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Casing Details Hydro-Strati
graphic Symbols
Details I Interval Pressure Cement
IPLEX Class 1ZUPVE  203.5mm O to 23 mBGL 0to 18 mBGL . Ohac - Coonambidgal Clay E Opea - Woorinen Farmation
Production Z Details . Charn - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam (B 1rmob - Bookpurnong Beds B e - Pata Formation
UPVC Stotted Casing 23 to 35 mBGL 203.5 mm :: ::: Tol - Lowtan Sand [ Tpl L Clys - Lawer Loxton
Surmp IStod0mBGL 2035 mm LB p— Shells and Clays
MNotes: Well Construction Symbeols
Loxton Salt Interception Bl Bantonite = Production l [ Open hole E?tﬂu Cement

e
el

[ | Casing Tone I | Casing end cap TH5E< Gravel Pack



LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram @

Unit Number: 7029-2457 Permit Number: 162582 Region: Loxton
Govarnment
Completion Date: 4/15/09 NS Elevation (mAHD): 13.98 Final Depth (m): 13 Y- South Australls
Departrmaent for WWater
Easting: 462318 Zone: 54 Northing: 6190248 Site ID: LF-TF-PW .
Current at: 5/Mar/2012
GAMMA LOG HEUTROM LOG
pRILLHOLE NAME: LPW19 o o @ & 8§ B § 8§
WELL HYDROSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Surface Sediments and Digame Matter
1
Clay. Dark Groy, kow to mid plasticiny, moit
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4 s aborie
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E s abowe, o0 dark grey with depth
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Casing Details dro-Stratigraphic Symbols
Details v} Interval Pressure Cement y e
IPLEX Class 12 UPVC 203.5mm O to BmBGL to mBGL . Qhac - Coopambidgal Clay E Opeo - Woorinen Formation
FI'{K’LI‘EEEII'I z D “5 . Carn - Moanoman Formation . Tpﬂlh - Blanchetiown Ela-,r
Type Interval Diam @ Tmiph - Bockpurnong Beds .Tw: - Pata Formation
UPVC Stotted Casing §to 12 mBGL 203.5 mm ::::: Tol - Loxtan Sands B 1ol Lwer Clys - Lower Loaton
Sump 12w 13mBGL  203.5 mm vt . Shalls and Clays
MNotes: WE“ Construction Symbeols

[E===x]
E | Bentonite
Loxton Salt Interception | | Production

[ | Casing Zone I | Casing end cap

il




LOXTON SALT INTERCEPTION SCHEME - Well Schematic Diagram

Unit Number: 7029-2583
Completion Date: 12/16/09

Permit Number: 181918
NS Elevation (mAHD): 14.044

Region: Loxton

Final Depth (m): 13.5

Govarnmant
of South Australia

Departrmaent for WWater

Easting: 462355 Zone: 54 Northing: 6190409 Site ID: LF-TF-OW
Current at: 5/Mar/2012
GAMMA LOG HEUTRDN LOG
priLLHOLE NamME: LPW19a - 8 & g &8 & %
WiLL HYDADSTRATIGRAPHIC
mBGL  CONSTRUCTEON LG LITHOLDGICAL DESCRIPTION
o
Gravelly sand, cliyey and Aoloian soily, crganic, light groy
1
Sandy clay, grey with orange flecis
2
-5ty clay, dask to medium groy, mica
3
n- -Gy clay as above, darker grey, mica
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4 s o
: o
E:, ,2: Sty chay as above, light brown clayey sifts 1o fine wands
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I A Sandy clay as above
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:.; nn; Shelly clay, increasing shellwih depth, transition to Boakpurnong
s y Formation [Hat depth
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Casing Details Hydro-Strati
graphic Symbols
Details o Interval Pressure Cement
IPLEX Class 12 UPVE 2035mm 0 to 6 mBGL 0 to 6 mBGL . Qhac - Coonambidgal Clay E Ogec - Woorinen Formation
Production Z Details . Clam - Monoman Formation .Tpﬂ[b - Blanchetown Clay
Type Interval Diam Trmpb - Baokpurnong Beds B e - Pata Formation
UPVC Slotted Casing 6 t0 8.5 mBGL 2035 mm +*2% Tpl - Lowtan Sands B 1. wver Clys - Lower Loxton
Sump BS5wl35mBGL  203.5 mm e — Shells and Clays
MNotes: Well Construction Symbeols
B e = e | | i)
Loxton Salt Interception = Bentonite = Production Open hole : 'L Cement
[ | Casing Tone I I Casing end cap L’E‘:‘_‘E: Gravel Pack
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APPENDICES

D.

PUMPING TEST RESULTS

PUMPING TEST DETAILS

Project No. Aquifer Test date Test Step ?n?fr?)t on Q (L/s)
LHP51 Loxton Sands 21/06/2008  Step drawdown 1 100 0.30
2 100 0.60
3 100 0.90
23/06/2008  Constant rate discharge 1 1,440 0.90
LHP53 Loxton Sands 20/06/2008  Step drawdown 1 60 0.30
2 60 0.60
3 60 0.90
LHP55 Loxton Sands 17/06/2008  Step drawdown 1 60 0.30
2 60 0.60
3 60 0.90
9/09/2008 Constant rate discharge 1 10,000 0.85
LHP57 Loxton Sands 25/06/2008  Step drawdown 1 60 0.50
2 60 1.00
3 60 1.50
LHP59 Loxton Sands 18/06/2008  Step drawdown 1 100 0.40
2 100 0.80
3 100 1.20
22/06/2008  Constant rate discharge 1 1,440 1.30
LHP61 Loxton Sands 16/07/2008  Step drawdown 1 60 1.30
2 60 2.60
3 60 3.90
18/07/2008  Constant rate discharge 1 1,440 3.20
LHP62 Loxton Sands 17/07/2008  Step drawdown 1 100 1.00
2 100 2.00
3 100 3.00
19/07/2008  Constant rate discharge 1 2,880 3.50
LHP80 Loxton Sands 18/03/2010  Step drawdown 1 100 0.20
2 100 0.25
3 100 0.30
20/03/2010  Constant rate discharge 1 2,880 3.5
LHP82 Loxton Sands 22/03/2010  Step drawdown 1 100 0.50
2 100 0.80
3 100 1.00
LHP50P Pata Formatn 19/06/2008  Step drawdown 1 60 0.30
2 60 0.60
3 60 0.90
LHP52P Pata Formatn  26/06/2008  Step drawdown 1 60 0.20
2 60 0.40
3 60 0.60
LHP54P Pata Formatn  18/06/2008  Step drawdown 1 60 0.30
2 60 0.60
3 60 0.90
LHP56P Pata Formatn  20/06/2008  Step drawdown 1 100 0.20
2 100 0.40
3 100 0.60
23/09/2008  Constant rate discharge 1 10,000 0.50
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LHP58P Pata Formatn  26/06/2008  Step drawdown 1 60 0.30
2 60 0.60
3 60 0.90
LHP60OP Pata Formatn  17/06/2008  Step drawdown 1 60 0.20
2 60 0.40
3 60 0.60
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STEP DRAWDOWN TEST DATA

LHP51:- 2008/06/21 STEP DRAWDOWN TEST

Duration
Start date Start time Step (minutes) Q (L/s)
21/06/2008 10:20 1 100 0.30
2 100 0.60
3 100 0.90

LHP51 MANUAL DATA

Minutes | WL (m) | st(m) | Rwl mAHD) | Q(L/s) | sc((L/s)/m) |
0 17.800 0.000 14.970

1 20.080 2.280 12.690 0.30 0.13
2 19.270 1.470 13.500 0.30 0.20
3 18.890 1.090 13.880 0.30 0.28
4 18.750 0.950 14.020 0.30 0.32
5 18.700 0.900 14.070 0.30 0.33
6 18.640 0.840 14.130 0.30 0.36
7 18.630 0.830 14.140 0.30 0.36
8 18.610 0.810 14.160 0.30 0.37
9 18.600 0.800 14.170 0.30 0.38
10 18.590 0.790 14.180 0.30 0.38
12 18.605 0.805 14.165 0.30 0.37
14 18.625 0.825 14.145 0.30 0.36
16 18.620 0.820 14.150 0.30 0.37
18 18.640 0.840 14.130 0.30 0.36
20 18.640 0.840 14.130 0.30 0.36
22 18.640 0.840 14.130 0.30 0.36
24 18.650 0.850 14.120 0.30 0.35
26 18.645 0.845 14.125 0.30 0.36
28 18.650 0.850 14.120 0.30 0.35
30 18.650 0.850 14.120 0.30 0.35
35 18.655 0.855 14.115 0.30 0.35
40 18.655 0.855 14.115 0.30 0.35
45 18.655 0.855 14.115 0.30 0.35
50 18.660 0.860 14.110 0.30 0.35
55 18.660 0.860 14.110 0.30 0.35
60 18.670 0.870 14.100 0.30 0.34
70 18.670 0.870 14.100 0.30 0.34
80 18.680 0.880 14.090 0.30 0.34
90 18.680 0.880 14.090 0.30 0.34
100 18.700 0.900 14.070 0.30 0.33
101 19.080 1.280 13.690 0.60 0.47
102 19.220 1.420 13.550 0.60 0.42
103 19.310 1.510 13.460 0.60 0.40
104 19.360 1.560 13.410 0.60 0.38
105 19.380 1.580 13.390 0.60 0.38
106 19.410 1.610 13.360 0.60 0.37
107 19.430 1.630 13.340 0.60 0.37
108 19.445 1.645 13.325 0.60 0.36
109 19.460 1.660 13.310 0.60 0.36
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110
112
114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

19.470
19.480
19.500
19.510
19.520
19.520
19.525
19.530
19.530
19.520
19.535
19.530
19.520
19.530
19.530
19.530
19.510
19.550
19.560
19.580
19.570
19.970
20.200
20.250
20.300
20.360
20.380
20.390
20.420
20.425
20.440
20.460
20.460
20.470
20.480
20.490
20.480
20.480
20.500
20.500
20.500
20.520
20.500
20.510
20.520
20.500
20.470
20.500
20.450
20.490
20.500
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1.670
1.680
1.700
1.710
1.720
1.720
1.725
1.730
1.730
1.720
1.735
1.730
1.720
1.730
1.730
1.730
1.710
1.750
1.760
1.780
1.770
2.170
2.400
2.450
2.500
2.560
2.580
2.590
2.620
2.625
2.640
2.660
2.660
2.670
2.680
2.690
2.680
2.680
2.700
2.700
2.700
2.720
2.700
2.710
2.720
2.700
2.670
2.700
2.650
2.690
2.700

13.300
13.290
13.270
13.260
13.250
13.250
13.245
13.240
13.240
13.250
13.235
13.240
13.250
13.240
13.240
13.240
13.260
13.220
13.210
13.190
13.200
12.800
12.570
12.520
12.470
12.410
12.390
12.380
12.350
12.345
12.330
12.310
12.310
12.300
12.290
12.280
12.290
12.290
12.270
12.270
12.270
12.250
12.270
12.260
12.250
12.270
12.300
12.270
12.320
12.280
12.270

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.36
0.36
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.34
0.34
0.34
0.34
0.41
0.38
0.37
0.36
0.35
0.35
0.35
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.33
0.34
0.34
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.34
0.33
0.34
0.33
0.33
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LHP53:- 2008/06/20 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
20/06/2008 14:00 1 60 0.30

2 60 0.60

3 60 0.90
LHP53 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 17.400 0.000 15.460
1 18.820 1.420 14.040 0.30 0.21
2 18.400 1.000 14.460 0.30 0.30
3 18.430 1.030 14.430 0.30 0.29
4 18.450 1.050 14.410 0.30 0.29
5 18.480 1.080 14.380 0.30 0.28
6 18.530 1.130 14.330 0.30 0.27
7 18.530 1.130 14.330 0.30 0.27
8 18.560 1.160 14.300 0.30 0.26
9 18.580 1.180 14.280 0.30 0.25
10 18.630 1.230 14.230 0.30 0.24
12 18.400 1.000 14.460 0.30 0.30
14 18.200 0.800 14.660 0.30 0.38
16 18.130 0.730 14.730 0.30 0.41
18 18.090 0.690 14.770 0.30 0.43
20 18.070 0.670 14.790 0.30 0.45
22 18.060 0.660 14.800 0.30 0.45
24 18.080 0.680 14.780 0.30 0.44
26 18.080 0.680 14.780 0.30 0.44
28 18.100 0.700 14.760 0.30 0.43
30 18.100 0.700 14.760 0.30 0.43
35 18.100 0.700 14.760 0.30 0.43
40 18.100 0.700 14.760 0.30 0.43
45 18.100 0.700 14.760 0.30 0.43
50 18.100 0.700 14.760 0.30 0.43
55 18.080 0.680 14.780 0.30 0.44
60 18.095 0.695 14.765 0.30 0.43
61 18.400 1.000 14.460 0.60 0.60
62 18.510 1.110 14.350 0.60 0.54
63 18.535 1.135 14.325 0.60 0.53
64 18.550 1.150 14.310 0.60 0.52
65 18.580 1.180 14.280 0.60 0.51
66 18.590 1.190 14.270 0.60 0.50
67 18.590 1.190 14.270 0.60 0.50
68 18.610 1.210 14.250 0.60 0.50
69 18.620 1.220 14.240 0.60 0.49
70 18.630 1.230 14.230 0.60 0.49
72 18.640 1.240 14.220 0.60 0.48
74 18.660 1.260 14.200 0.60 0.48
76 18.665 1.265 14.195 0.60 0.47
78 18.660 1.260 14.200 0.60 0.48
80 18.680 1.280 14.180 0.60 0.47
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

18.690
18.690
18.680
18.690
18.690
18.710
18.710
18.710
18.710
18.710
18.720
19.020
19.160
19.220
19.260
19.290
19.310
19.350
19.360
19.370
19.380
19.400
19.410
19.430
19.435
19.490
19.450
19.450
19.460
19.460
19.460
19.470
19.470
19.530
19.500
19.500
19.520
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1.290
1.290
1.280
1.290
1.290
1.310
1.310
1.310
1.310
1.310
1.320
1.620
1.760
1.820
1.860
1.890
1.910
1.950
1.960
1.970
1.980
2.000
2.010
2.030
2.035
2.090
2.050
2.050
2.060
2.060
2.060
2.070
2.070
2.130
2.100
2.100
2.120

14.170
14.170
14.180
14.170
14.170
14.150
14.150
14.150
14.150
14.150
14.140
13.840
13.700
13.640
13.600
13.570
13.550
13.510
13.500
13.490
13.480
13.460
13.450
13.430
13.425
13.370
13.410
13.410
13.400
13.400
13.400
13.390
13.390
13.330
13.360
13.360
13.340

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.47
0.47
0.47
0.47
0.47
0.46
0.46
0.46
0.46
0.46
0.45
0.56
0.51
0.49
0.48
0.48
0.47
0.46
0.46
0.46
0.45
0.45
0.45
0.44
0.44
0.43
0.44
0.44
0.44
0.44
0.44
0.43
0.43
0.42
0.43
0.43
0.42
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LHP55:- 2008/06/17 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
17/06/2008 12:40 1 60 0.30

2 60 0.60

3 60 0.90
LHP55 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 17.410 0.000 15.830
1 19.640 2.230 13.600 0.30 0.13
2 18.880 1.470 14.360 0.30 0.20
3 18.580 1.170 14.660 0.30 0.26
4 18.460 1.050 14.780 0.30 0.29
5 18.550 1.140 14.690 0.30 0.26
6 18.530 1.120 14.710 0.30 0.27
7 18.590 1.180 14.650 0.30 0.25
8 18.660 1.250 14.580 0.30 0.24
9 18.550 1.140 14.690 0.30 0.26
10 18.460 1.050 14.780 0.30 0.29
12 18.450 1.040 14.790 0.30 0.29
14 18.400 0.990 14.840 0.30 0.30
16 18.390 0.980 14.850 0.30 0.31
18 18.370 0.960 14.870 0.30 0.31
20 18.370 0.960 14.870 0.30 0.31
22 18.360 0.950 14.880 0.30 0.32
24 18.365 0.955 14.875 0.30 0.31
26 18.360 0.950 14.880 0.30 0.32
28 18.350 0.940 14.890 0.30 0.32
30 18.350 0.940 14.890 0.30 0.32
35 18.350 0.940 14.890 0.30 0.32
40 18.350 0.940 14.890 0.30 0.32
45 18.390 0.980 14.850 0.30 0.31
50 18.385 0.975 14.855 0.30 0.31
55 18.390 0.980 14.850 0.30 0.31
60 18.400 0.990 14.840 0.30 0.30
61 18.770 1.360 14.470 0.60 0.44
62 18.870 1.460 14.370 0.60 0.41
63 18.980 1.570 14.260 0.60 0.38
64 19.030 1.620 14.210 0.60 0.37
65 19.090 1.680 14.150 0.60 0.36
66 19.120 1.710 14.120 0.60 0.35
67 19.150 1.740 14.090 0.60 0.34
68 19.170 1.760 14.070 0.60 0.34
69 19.170 1.760 14.070 0.60 0.34
70 19.200 1.790 14.040 0.60 0.34
72 19.240 1.830 14.000 0.60 0.33
74 19.255 1.845 13.985 0.60 0.33
76 19.280 1.870 13.960 0.60 0.32
78 19.290 1.880 13.950 0.60 0.32
80 19.300 1.890 13.940 0.60 0.32
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

19.310
19.310
19.330
19.340
19.350
19.370
19.355
19.365
19.360
19.365
19.400
19.740
19.950
20.080
20.120
20.190
20.230
20.260
20.290
20.310
20.330
20.355
20.390
20.420
20.450
20.460
20.460
20.480
20.500
20.530
20.530
20.510
20.530
20.540
20.560
20.570
20.580
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1.900
1.900
1.920
1.930
1.940
1.960
1.945
1.955
1.950
1.955
1.990
2.330
2.540
2.670
2.710
2.780
2.820
2.850
2.880
2.900
2.920
2.945
2.980
3.010
3.040
3.050
3.050
3.070
3.090
3.120
3.120
3.100
3.120
3.130
3.150
3.160
3.170

13.930
13.930
13.910
13.900
13.890
13.870
13.885
13.875
13.880
13.875
13.840
13.500
13.290
13.160
13.120
13.050
13.010
12.980
12.950
12.930
12.910
12.885
12.850
12.820
12.790
12.780
12.780
12.760
12.740
12.710
12.710
12.730
12.710
12.700
12.680
12.670
12.660

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.32
0.32
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.30
0.39
0.35
0.34
0.33
0.32
0.32
0.32
0.31
0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.28
0.28
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LHP57:- 2008/06/25 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
25/06/2008 09:30 1 60 0.50

2 60 1.00

3 60 1.50
LHP57 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 17.660 0.000 16.330
1 19.780 2.120 14.210 0.50 0.24
2 18.930 1.270 15.060 0.50 0.39
3 18.490 0.830 15.500 0.50 0.60
4 18.490 0.830 15.500 0.50 0.60
5 18.530 0.870 15.460 0.50 0.57
6 18.540 0.880 15.450 0.50 0.57
7 18.540 0.880 15.450 0.50 0.57
8 18.540 0.880 15.450 0.50 0.57
9 18.540 0.880 15.450 0.50 0.57
10 18.540 0.880 15.450 0.50 0.57
12 18.570 0.910 15.420 0.50 0.55
14 18.580 0.920 15.410 0.50 0.54
16 18.590 0.930 15.400 0.50 0.54
18 18.580 0.920 15.410 0.50 0.54
20 18.580 0.920 15.410 0.50 0.54
22 18.580 0.920 15.410 0.50 0.54
24 18.580 0.920 15.410 0.50 0.54
26 18.575 0.915 15.415 0.50 0.55
28 18.580 0.920 15.410 0.50 0.54
30 18.575 0.915 15.415 0.50 0.55
35 18.580 0.920 15.410 0.50 0.54
40 18.580 0.920 15.410 0.50 0.54
45 18.585 0.925 15.405 0.50 0.54
50 18.580 0.920 15.410 0.50 0.54
55 18.590 0.930 15.400 0.50 0.54
60 18.590 0.930 15.400 0.50 0.54
61 19.040 1.380 14.950 1.00 0.72
62 19.210 1.550 14.780 1.00 0.65
63 19.350 1.690 14.640 1.00 0.59
64 19.410 1.750 14.580 1.00 0.57
65 19.410 1.750 14.580 1.00 0.57
66 19.410 1.750 14.580 1.00 0.57
67 19.405 1.745 14.585 1.00 0.57
68 19.420 1.760 14.570 1.00 0.57
69 19.420 1.760 14.570 1.00 0.57
70 19.420 1.760 14.570 1.00 0.57
72 19.410 1.750 14.580 1.00 0.57
74 19.415 1.755 14.575 1.00 0.57
76 19.350 1.690 14.640 1.00 0.59
78 19.320 1.660 14.670 1.00 0.60
80 19.340 1.680 14.650 1.00 0.60
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

19.350
19.360
19.360
19.410
19.440
19.410
19.440
19.500
19.500
19.520
19.460
19.920
20.090
20.180
20.200
20.270
20.350
20.430
20.470
20.520
20.550
20.650
20.660
20.610
20.610
20.610
20.630
20.620
20.670
20.710
20.730
20.760
20.780
20.840
20.860
20.870
20.900
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1.690
1.700
1.700
1.750
1.780
1.750
1.780
1.840
1.840
1.860
1.800
2.260
2.430
2.520
2.540
2.610
2.690
2.770
2.810
2.860
2.890
2.990
3.000
2.950
2.950
2.950
2.970
2.960
3.010
3.050
3.070
3.100
3.120
3.180
3.200
3.210
3.240

14.640
14.630
14.630
14.580
14.550
14.580
14.550
14.490
14.490
14.470
14.530
14.070
13.900
13.810
13.790
13.720
13.640
13.560
13.520
13.470
13.440
13.340
13.330
13.380
13.380
13.380
13.360
13.370
13.320
13.280
13.260
13.230
13.210
13.150
13.130
13.120
13.090

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

0.59
0.59
0.59
0.57
0.56
0.57
0.56
0.54
0.54
0.54
0.56
0.66
0.62
0.60
0.59
0.57
0.56
0.54
0.53
0.52
0.52
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.50
0.49
0.49
0.48
0.48
0.47
0.47
0.47
0.46
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LHP59:- 2008/06/18 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
18/06/2008 08:20 1 100 0.40

2 100 0.80

3 100 1.20
LHP59 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 17.780 0.000 16.540
1 19.370 1.590 14.950 0.40 0.25
2 18.770 0.990 15.550 0.40 0.40
3 18.580 0.800 15.740 0.40 0.50
4 18.530 0.750 15.790 0.40 0.53
5 18.510 0.730 15.810 0.40 0.55
6 18.510 0.730 15.810 0.40 0.55
7 18.500 0.720 15.820 0.40 0.56
8 18.500 0.720 15.820 0.40 0.56
9 18.500 0.720 15.820 0.40 0.56
10 18.480 0.700 15.840 0.40 0.57
12 18.510 0.730 15.810 0.40 0.55
14 18.500 0.720 15.820 0.40 0.56
16 18.500 0.720 15.820 0.40 0.56
18 18.500 0.720 15.820 0.40 0.56
20 18.500 0.720 15.820 0.40 0.56
22 18.490 0.710 15.830 0.40 0.56
24 18.510 0.730 15.810 0.40 0.55
26 18.480 0.700 15.840 0.40 0.57
28 18.500 0.720 15.820 0.40 0.56
30 18.500 0.720 15.820 0.40 0.56
35 18.510 0.730 15.810 0.40 0.55
40 18.510 0.730 15.810 0.40 0.55
45 18.515 0.735 15.805 0.40 0.54
50 18.500 0.720 15.820 0.40 0.56
55 18.505 0.725 15.815 0.40 0.55
60 18.510 0.730 15.810 0.40 0.55
70 18.515 0.735 15.805 0.40 0.54
80 18.520 0.740 15.800 0.40 0.54
90 18.515 0.735 15.805 0.40 0.54
100 18.530 0.750 15.790 0.40 0.53
101 18.870 1.090 15.450 0.80 0.73
102 19.030 1.250 15.290 0.80 0.64
103 19.100 1.320 15.220 0.80 0.61
104 19.150 1.370 15.170 0.80 0.58
105 19.170 1.390 15.150 0.80 0.58
106 19.200 1.420 15.120 0.80 0.56
107 19.210 1.430 15.110 0.80 0.56
108 19.220 1.440 15.100 0.80 0.56
109 19.235 1.455 15.085 0.80 0.55
110 19.250 1.470 15.070 0.80 0.54
112 19.260 1.480 15.060 0.80 0.54
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114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

19.270
19.290
19.290
19.290
19.300
19.300
19.310
19.310
19.310
19.300
19.320
19.320
19.320
19.310
19.330
19.330
19.340
19.360
19.370
19.770
19.900
19.960
20.000
20.040
20.080
20.100
20.110
20.120
20.135
20.150
20.160
20.160
20.170
20.170
20.160
20.180
20.200
20.210
20.210
20.210
20.220
20.220
20.220
20.225
20.230
20.240
20.260
20.270
20.270
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1.490
1.510
1.510
1.510
1.520
1.520
1.530
1.530
1.530
1.520
1.540
1.540
1.540
1.530
1.550
1.550
1.560
1.580
1.590
1.990
2.120
2.180
2.220
2.260
2.300
2.320
2.330
2.340
2.355
2.370
2.380
2.380
2.390
2.390
2.380
2.400
2.420
2.430
2.430
2.430
2.440
2.440
2.440
2.445
2.450
2.460
2.480
2.490
2.490

15.050
15.030
15.030
15.030
15.020
15.020
15.010
15.010
15.010
15.020
15.000
15.000
15.000
15.010
14.990
14.990
14.980
14.960
14.950
14.550
14.420
14.360
14.320
14.280
14.240
14.220
14.210
14.200
14.185
14.170
14.160
14.160
14.150
14.150
14.160
14.140
14.120
14.110
14.110
14.110
14.100
14.100
14.100
14.095
14.090
14.080
14.060
14.050
14.050

0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

0.54
0.53
0.53
0.53
0.53
0.53
0.52
0.52
0.52
0.53
0.52
0.52
0.52
0.52
0.52
0.52
0.51
0.51
0.50
0.60
0.57
0.55
0.54
0.53
0.52
0.52
0.52
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
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LHP61:- 2008/07/16 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
16/07/2008 14:20 1 60 1.30

2 60 2.60

3 60 3.90
LHP61 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 18.050 0.000 14.620
1 18.640 0.590 14.030 1.30 2.20
2 18.640 0.590 14.030 1.30 2.20
3 18.620 0.570 14.050 1.30 2.28
4 18.640 0.590 14.030 1.30 2.20
5 18.660 0.610 14.010 1.30 2.13
6 18.650 0.600 14.020 1.30 2.17
7 18.650 0.600 14.020 1.30 2.17
8 18.650 0.600 14.020 1.30 2.17
9 18.630 0.580 14.040 1.30 2.24
10 18.650 0.600 14.020 1.30 2.17
12 18.670 0.620 14.000 1.30 2.10
14 18.660 0.610 14.010 1.30 2.13
16 18.670 0.620 14.000 1.30 2.10
18 18.680 0.630 13.990 1.30 2.06
20 18.700 0.650 13.970 1.30 2.00
22 18.700 0.650 13.970 1.30 2.00
24 18.680 0.630 13.990 1.30 2.06
26 18.680 0.630 13.990 1.30 2.06
28 18.680 0.630 13.990 1.30 2.06
30 18.690 0.640 13.980 1.30 2.03
35 18.710 0.660 13.960 1.30 1.97
40 18.710 0.660 13.960 1.30 1.97
45 18.710 0.660 13.960 1.30 1.97
50 18.710 0.660 13.960 1.30 1.97
55 18.710 0.660 13.960 1.30 1.97
60 18.710 0.660 13.960 1.30 1.97
61 19.520 1.470 13.150 2.60 1.77
62 19.530 1.480 13.140 2.60 1.76
63 19.540 1.490 13.130 2.60 1.74
64 19.550 1.500 13.120 2.60 1.73
65 19.560 1.510 13.110 2.60 1.72
66 19.570 1.520 13.100 2.60 1.71
67 19.580 1.530 13.090 2.60 1.70
68 19.580 1.530 13.090 2.60 1.70
69 19.580 1.530 13.090 2.60 1.70
70 19.585 1.535 13.085 2.60 1.69
72 19.590 1.540 13.080 2.60 1.69
74 19.590 1.540 13.080 2.60 1.69
76 19.590 1.540 13.080 2.60 1.69
78 19.600 1.550 13.070 2.60 1.68
80 19.600 1.550 13.070 2.60 1.68
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

19.600
19.600
19.610
19.610
19.615
19.620
19.620
19.630
19.640
19.640
19.640
20.790
21.010
21.060
21.070
21.090
21.110
21.120
21.130
21.140
21.150
21.170
21.180
21.190
21.200
21.210
21.220
21.220
21.240
21.245
21.260
21.280
21.300
21.320
21.340
21.360
21.380

Department for Water | Report
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction

1.550
1.550
1.560
1.560
1.565
1.570
1.570
1.580
1.590
1.590
1.590
2.740
2.960
3.010
3.020
3.040
3.060
3.070
3.080
3.090
3.100
3.120
3.130
3.140
3.150
3.160
3.170
3.170
3.190
3.195
3.210
3.230
3.250
3.270
3.290
3.310
3.330

13.070
13.070
13.060
13.060
13.055
13.050
13.050
13.040
13.030
13.030
13.030
11.880
11.660
11.610
11.600
11.580
11.560
11.550
11.540
11.530
11.520
11.500
11.490
11.480
11.470
11.460
11.450
11.450
11.430
11.425
11.410
11.390
11.370
11.350
11.330
11.310
11.290

2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90

1.68
1.68
1.67
1.67
1.66
1.66
1.66
1.65
1.64
1.64
1.64
1.42
1.32
1.30
1.29
1.28
1.27
1.27
1.27
1.26
1.26
1.25
1.25
1.24
1.24
1.23
1.23
1.23
1.22
1.22
1.21
1.21
1.20
1.19
1.19
1.18
1.17
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LHP62:- 2008/07/17 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
17/07/2008 10:00 1 100 1.00

2 100 2.00

3 100 3.00
LHP62 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 14.650 0.000 17.720
1 16.050 1.400 16.320 1.00 0.71
2 15.690 1.040 16.680 1.00 0.96
3 15.600 0.950 16.770 1.00 1.05
4 15.590 0.940 16.780 1.00 1.06
5 15.610 0.960 16.760 1.00 1.04
6 15.610 0.960 16.760 1.00 1.04
7 15.610 0.960 16.760 1.00 1.04
8 15.620 0.970 16.750 1.00 1.03
9 15.620 0.970 16.750 1.00 1.03
10 15.620 0.970 16.750 1.00 1.03
12 15.610 0.960 16.760 1.00 1.04
14 15.600 0.950 16.770 1.00 1.05
16 15.605 0.955 16.765 1.00 1.05
18 15.610 0.960 16.760 1.00 1.04
20 15.600 0.950 16.770 1.00 1.05
22 15.620 0.970 16.750 1.00 1.03
24 15.620 0.970 16.750 1.00 1.03
26 15.620 0.970 16.750 1.00 1.03
28 15.610 0.960 16.760 1.00 1.04
30 15.620 0.970 16.750 1.00 1.03
35 15.620 0.970 16.750 1.00 1.03
40 15.630 0.980 16.740 1.00 1.02
45 15.630 0.980 16.740 1.00 1.02
50 15.630 0.980 16.740 1.00 1.02
55 15.610 0.960 16.760 1.00 1.04
60 15.620 0.970 16.750 1.00 1.03
70 15.590 0.940 16.780 1.00 1.06
80 15.600 0.950 16.770 1.00 1.05
90 15.590 0.940 16.780 1.00 1.06
100 15.580 0.930 16.790 1.00 1.08
101 16.520 1.870 15.850 2.00 1.07
102 16.590 1.940 15.780 2.00 1.03
103 16.600 1.950 15.770 2.00 1.03
104 16.610 1.960 15.760 2.00 1.02
105 16.620 1.970 15.750 2.00 1.02
106 16.640 1.990 15.730 2.00 1.01
107 16.630 1.980 15.740 2.00 1.01
108 16.640 1.990 15.730 2.00 1.01
109 16.640 1.990 15.730 2.00 1.01
110 16.640 1.990 15.730 2.00 1.01
112 16.650 2.000 15.720 2.00 1.00
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114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

16.640
16.640
16.630
16.610
16.630
16.620
16.620
16.620
16.620
16.610
16.610
16.610
16.610
16.620
16.620
16.620
16.610
16.610
16.610
17.640
17.720
17.730
17.745
17.760
17.760
17.770
17.760
17.760
17.770
17.770
17.775
17.780
17.770
17.770
17.775
17.770
17.770
17.775
17.775
17.770
17.770
17.780
17.780
17.780
17.790
17.790
17.790
17.800
17.810
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1.990
1.990
1.980
1.960
1.980
1.970
1.970
1.970
1.970
1.960
1.960
1.960
1.960
1.970
1.970
1.970
1.960
1.960
1.960
2.990
3.070
3.080
3.095
3.110
3.110
3.120
3.110
3.110
3.120
3.120
3.125
3.130
3.120
3.120
3.125
3.120
3.120
3.125
3.125
3.120
3.120
3.130
3.130
3.130
3.140
3.140
3.140
3.150
3.160

15.730
15.730
15.740
15.760
15.740
15.750
15.750
15.750
15.750
15.760
15.760
15.760
15.760
15.750
15.750
15.750
15.760
15.760
15.760
14.730
14.650
14.640
14.625
14.610
14.610
14.600
14.610
14.610
14.600
14.600
14.595
14.590
14.600
14.600
14.595
14.600
14.600
14.595
14.595
14.600
14.600
14.590
14.590
14.590
14.580
14.580
14.580
14.570
14.560

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

1.01
1.01
1.01
1.02
1.01
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.00
0.98
0.97
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
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LHP80:- 2010/03/18 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
18/03/2010 09:30 1 100 0.20

2 100 0.25

3 100 0.30
LHP80 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 26.570 8.770 6.200 0.20
1 27.020 9.220 5.750 0.20 0.02
2 27.780 9.980 4.990 0.20 0.02
3 27.650 9.850 5.120 0.20 0.02
4 27.590 9.790 5.180 0.20 0.02
5 27.590 9.790 5.180 0.20 0.02
6 27.560 9.760 5.210 0.20 0.02
7 27.590 9.790 5.180 0.20 0.02
8 27.590 9.790 5.180 0.20 0.02
9 27.580 9.780 5.190 0.20 0.02
10 27.610 9.810 5.160 0.20 0.02
12 27.670 9.870 5.100 0.20 0.02
14 27.675 9.875 5.095 0.20 0.02
16 27.660 9.860 5.110 0.20 0.02
18 27.680 9.880 5.090 0.20 0.02
20 27.740 9.940 5.030 0.20 0.02
22 27.775 9.975 4.995 0.20 0.02
24 27.800 10.000 4.970 0.20 0.02
26 27.840 10.040 4.930 0.20 0.02
28 27.820 10.020 4.950 0.20 0.02
30 27.840 10.040 4.930 0.20 0.02
35 27.870 10.070 4.900 0.20 0.02
40 27.890 10.090 4.880 0.20 0.02
45 27.920 10.120 4.850 0.20 0.02
50 27.930 10.130 4.840 0.20 0.02
55 27.960 10.160 4.810 0.20 0.02
60 27.940 10.140 4.830 0.20 0.02
70 28.020 10.220 4.750 0.20 0.02
80 28.000 10.200 4.770 0.20 0.02
90 27.990 10.190 4.780 0.20 0.02
100 28.050 10.250 4.720 0.20 0.02
101 28.130 10.330 4.640 0.25 0.02
102 28.190 10.390 4.580 0.25 0.02
103 28.250 10.450 4.520 0.25 0.02
104 28.270 10.470 4.500 0.25 0.02
105 28.290 10.490 4.480 0.25 0.02
106 28.340 10.540 4.430 0.25 0.02
107 28.330 10.530 4.440 0.25 0.02
108 28.370 10.570 4.400 0.25 0.02
109 28.400 10.600 4.370 0.25 0.02
110 28.410 10.610 4.360 0.25 0.02
112 28.410 10.610 4.360 0.25 0.02
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114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

28.440
28.440
28.450
28.470
28.480
28.490
28.500
28.500
28.480
28.510
28.530
28.520
28.540
28.570
28.570
28.620
28.570
28.630
28.740
28.820
28.890
28.960
28.990
29.020
29.050
29.110
29.110
29.160
29.160
29.240
29.260
29.300
29.330
29.330
29.360
29.390
29.400
29.420
29.420
29.400
29.440
29.470
29.490
29.490
29.500
29.450
29.450
29.500
29.550
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10.640
10.640
10.650
10.670
10.680
10.690
10.700
10.700
10.680
10.710
10.730
10.720
10.740
10.770
10.770
10.820
10.770
10.830
10.940
11.020
11.090
11.160
11.190
11.220
11.250
11.310
11.310
11.360
11.360
11.440
11.460
11.500
11.530
11.530
11.560
11.590
11.600
11.620
11.620
11.600
11.640
11.670
11.690
11.690
11.700
11.650
11.650
11.700
11.750

4.330
4.330
4.320
4.300
4.290
4.280
4.270
4.270
4.290
4.260
4.240
4.250
4.230
4.200
4.200
4.150
4.200
4.140
4.030
3.950
3.880
3.810
3.780
3.750
3.720
3.660
3.660
3.610
3.610
3.530
3.510
3.470
3.440
3.440
3.410
3.380
3.370
3.350
3.350
3.370
3.330
3.300
3.280
3.280
3.270
3.320
3.320
3.270
3.220

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
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LHP82:- 2010/03/22 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
22/03/2010 09:00 1 100 0.50

2 100 0.80

3 100 1.00
LHP82 MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 25.430 7.630 7.340 0.50
1 26.310 8.510 6.460 0.50 0.06
2 26.820 9.020 5.950 0.50 0.06
3 26.750 8.950 6.020 0.50 0.06
4 26.660 8.860 6.110 0.50 0.06
5 26.630 8.830 6.140 0.50 0.06
6 26.650 8.850 6.120 0.50 0.06
7 26.670 8.870 6.100 0.50 0.06
8 26.670 8.870 6.100 0.50 0.06
9 26.690 8.890 6.080 0.50 0.06
10 26.700 8.900 6.070 0.50 0.06
12 26.710 8.910 6.060 0.50 0.06
14 26.710 8.910 6.060 0.50 0.06
16 26.710 8.910 6.060 0.50 0.06
18 26.720 8.920 6.050 0.50 0.06
20 26.730 8.930 6.040 0.50 0.06
22 26.730 8.930 6.040 0.50 0.06
24 26.740 8.940 6.030 0.50 0.06
26 26.740 8.940 6.030 0.50 0.06
28 26.730 8.930 6.040 0.50 0.06
30 26.720 8.920 6.050 0.50 0.06
35 26.720 8.920 6.050 0.50 0.06
40 26.730 8.930 6.040 0.50 0.06
45 26.750 8.950 6.020 0.50 0.06
50 26.750 8.950 6.020 0.50 0.06
55 26.750 8.950 6.020 0.50 0.06
60 26.750 8.950 6.020 0.50 0.06
70 26.810 9.010 5.960 0.50 0.06
80 26.820 9.020 5.950 0.50 0.06
90 26.830 9.030 5.940 0.50 0.06
100 26.820 9.020 5.950 0.50 0.06
101 27.140 9.340 5.630 0.80 0.09
102 27.240 9.440 5.530 0.80 0.08
103 27.330 9.530 5.440 0.80 0.08
104 27.450 9.650 5.320 0.80 0.08
105 27.500 9.700 5.270 0.80 0.08
106 27.530 9.730 5.240 0.80 0.08
107 27.530 9.730 5.240 0.80 0.08
108 27.560 9.760 5.210 0.80 0.08
109 27.570 9.770 5.200 0.80 0.08
110 27.570 9.770 5.200 0.80 0.08
112 27.610 9.810 5.160 0.80 0.08
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114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

27.630
27.650
27.650
27.660
27.670
27.680
27.680
27.680
27.680
27.690
27.700
27.710
27.710
27.720
27.800
27.760
27.740
27.750
27.730
28.050
28.160
28.260
28.360
28.430
28.450
28.470
28.500
28.530
28.550
28.610
28.640
28.670
28.680
28.670
28.700
28.740
28.750
28.760
28.770
28.800
28.820
28.830
28.830
28.840
28.850
28.870
28.900
28.930
28.960
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9.830
9.850
9.850
9.860
9.870
9.880
9.880
9.880
9.880
9.890
9.900
9.910
9.910
9.920
10.000
9.960
9.940
9.950
9.930
10.250
10.360
10.460
10.560
10.630
10.650
10.670
10.700
10.730
10.750
10.810
10.840
10.870
10.880
10.870
10.900
10.940
10.950
10.960
10.970
11.000
11.020
11.030
11.030
11.040
11.050
11.070
11.100
11.130
11.160

5.140
5.120
5.120
5.110
5.100
5.090
5.090
5.090
5.090
5.080
5.070
5.060
5.060
5.050
4.970
5.010
5.030
5.020
5.040
4.720
4.610
4.510
4.410
4.340
4.320
4.300
4.270
4.240
4.220
4.160
4.130
4.100
4.090
4.100
4.070
4.030
4.020
4.010
4.000
3.970
3.950
3.940
3.940
3.930
3.920
3.900
3.870
3.840
3.810

0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
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LHP50P:- 2008/06/19 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
19/06/2008 14:00 1 60 0.30

2 60 0.60

3 60 0.90
LHP50P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 18.540 0.000 14.120
1 23.750 5.210 8.910 0.30 0.06
2 23.950 5.410 8.710 0.30 0.06
3 24.030 5.490 8.630 0.30 0.05
4 24.080 5.540 8.580 0.30 0.05
5 24.130 5.590 8.530 0.30 0.05
6 24.190 5.650 8.470 0.30 0.05
7 24.240 5.700 8.420 0.30 0.05
8 24.300 5.760 8.360 0.30 0.05
9 24.350 5.810 8.310 0.30 0.05
10 24.390 5.850 8.270 0.30 0.05
12 24.520 5.980 8.140 0.30 0.05
14 24.590 6.050 8.070 0.30 0.05
16 24.680 6.140 7.980 0.30 0.05
18 24.750 6.210 7.910 0.30 0.05
20 24.800 6.260 7.860 0.30 0.05
22 24.860 6.320 7.800 0.30 0.05
24 24.900 6.360 7.760 0.30 0.05
26 24.940 6.400 7.720 0.30 0.05
28 24.990 6.450 7.670 0.30 0.05
30 25.040 6.500 7.620 0.30 0.05
35 25.160 6.620 7.500 0.30 0.05
40 25.210 6.670 7.450 0.30 0.04
45 25.280 6.740 7.380 0.30 0.04
50 25.350 6.810 7.310 0.30 0.04
55 25.390 6.850 7.270 0.30 0.04
60 25.510 6.970 7.150 0.30 0.04
61 26.140 7.600 6.520 0.60 0.08
62 26.790 8.250 5.870 0.60 0.07
63 27.220 8.680 5.440 0.60 0.07
64 27.650 9.110 5.010 0.60 0.07
65 28.070 9.530 4.590 0.60 0.06
66 28.400 9.860 4.260 0.60 0.06
67 28.740 10.200 3.920 0.60 0.06
68 29.010 10.470 3.650 0.60 0.06
69 29.250 10.710 3.410 0.60 0.06
70 29.530 10.990 3.130 0.60 0.05
72 29.940 11.400 2.720 0.60 0.05
74 30.360 11.820 2.300 0.60 0.05
76 30.570 12.030 2.090 0.60 0.05
78 30.860 12.320 1.800 0.60 0.05
80 31.100 12.560 1.560 0.60 0.05
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

31.270
31.400
31.530
31.650
31.710
32.030
32.250
32.400
32.510
32.700
32.840
33.510
34.040
34.550
35.030
35.390
35.830
36.160
36.460
36.750
37.010
37.390
37.800
38.150
38.430
38.650
38.880
39.060
39.250
39.390
39.540
39.810
40.000
40.140
40.250
40.370
40.520
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12.730
12.860
12.990
13.110
13.170
13.490
13.710
13.860
13.970
14.160
14.300
14.970
15.500
16.010
16.490
16.850
17.290
17.620
17.920
18.210
18.470
18.850
19.260
19.610
19.890
20.110
20.340
20.520
20.710
20.850
21.000
21.270
21.460
21.600
21.710
21.830
21.980

1.390

1.260

1.130

1.010

0.950

0.630

0.410

0.260

0.150

-0.040
-0.180
-0.850
-1.380
-1.890
-2.370
-2.730
-3.170
-3.500
-3.800
-4.090
-4.350
-4.730
-5.140
-5.490
-5.770
-5.990
-6.220
-6.400
-6.590
-6.730
-6.880
-7.150
-7.340
-7.480
-7.590
-7.710
-7.860

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
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LHP52P:- 2008/06/26 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
26/06/2008 09:30 1 60 0.20

2 60 0.40

3 60 0.60
LHP52P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 18.480 0.000 14.500
1 22.080 3.600 10.900 0.20 0.06
2 22.100 3.620 10.880 0.20 0.06
3 22.140 3.660 10.840 0.20 0.05
4 22.210 3.730 10.770 0.20 0.05
5 22.280 3.800 10.700 0.20 0.05
6 22.360 3.880 10.620 0.20 0.05
7 22.380 3.900 10.600 0.20 0.05
8 22.440 3.960 10.540 0.20 0.05
9 22.500 4.020 10.480 0.20 0.05
10 22.550 4.070 10.430 0.20 0.05
12 22.640 4.160 10.340 0.20 0.05
14 22.710 4.230 10.270 0.20 0.05
16 22.760 4.280 10.220 0.20 0.05
18 22.830 4.350 10.150 0.20 0.05
20 22.900 4.420 10.080 0.20 0.05
22 22.960 4.480 10.020 0.20 0.04
24 23.030 4,550 9.950 0.20 0.04
26 23.080 4.600 9.900 0.20 0.04
28 23.110 4.630 9.870 0.20 0.04
30 23.150 4.670 9.830 0.20 0.04
35 23.250 4.770 9.730 0.20 0.04
40 23.290 4.810 9.690 0.20 0.04
45 23.340 4.860 9.640 0.20 0.04
50 23.370 4.890 9.610 0.20 0.04
55 23.420 4.940 9.560 0.20 0.04
60 23.480 5.000 9.500 0.20 0.04
61 24.100 5.620 8.880 0.40 0.07
62 24.290 5.810 8.690 0.40 0.07
63 24.610 6.130 8.370 0.40 0.07
64 24.950 6.470 8.030 0.40 0.06
65 25.140 6.660 7.840 0.40 0.06
66 25.370 6.890 7.610 0.40 0.06
67 25.560 7.080 7.420 0.40 0.06
68 25.750 7.270 7.230 0.40 0.06
69 25.910 7.430 7.070 0.40 0.05
70 26.080 7.600 6.900 0.40 0.05
72 26.380 7.900 6.600 0.40 0.05
74 26.500 8.020 6.480 0.40 0.05
76 26.830 8.350 6.150 0.40 0.05
78 27.040 8.560 5.940 0.40 0.05
80 27.250 8.770 5.730 0.40 0.05
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

27.380
27.480
27.620
27.710
27.800
27.980
28.190
28.330
28.480
28.580
28.640
29.770
29.840
30.090
30.490
30.690
30.960
31.150
31.390
31.590
31.720
31.980
32.280
32.500
32.690
32.850
32.970
33.070
33.160
33.330
33.470
33.720
33.880
34.000
34.080
34.150
34.270

Department for Water | Report
Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction

8.900

9.000

9.140

9.230

9.320

9.500

9.710

9.850

10.000
10.100
10.160
11.290
11.360
11.610
12.010
12.210
12.480
12.670
12.910
13.110
13.240
13.500
13.800
14.020
14.210
14.370
14.490
14.590
14.680
14.850
14.990
15.240
15.400
15.520
15.600
15.670
15.790

5.600
5.500
5.360
5.270
5.180
5.000
4.790
4.650
4.500
4.400
4.340
3.210
3.140
2.890
2.490
2.290
2.020
1.830
1.590
1.390
1.260
1.000
0.700
0.480
0.290
0.130
0.010
-0.090
-0.180
-0.350
-0.490
-0.740
-0.900
-1.020
-1.100
-1.170
-1.290

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
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LHP54P:- 2008/06/18 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
18/06/2008 14:00 1 60 0.30

2 60 0.60

3 60 0.90
LHP54P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 17.260 0.000 15.480
1 21.250 3.990 11.490 0.30 0.08
2 21.470 4.210 11.270 0.30 0.07
3 21.750 4.490 10.990 0.30 0.07
4 22.070 4.810 10.670 0.30 0.06
5 22.350 5.090 10.390 0.30 0.06
6 22.450 5.190 10.290 0.30 0.06
7 22.650 5.390 10.090 0.30 0.06
8 22.800 5.540 9.940 0.30 0.05
9 22.980 5.720 9.760 0.30 0.05
10 23.090 5.830 9.650 0.30 0.05
12 23.480 6.220 9.260 0.30 0.05
14 23.650 6.390 9.090 0.30 0.05
16 23.820 6.560 8.920 0.30 0.05
18 23.975 6.715 8.765 0.30 0.04
20 24.100 6.840 8.640 0.30 0.04
22 24.280 7.020 8.460 0.30 0.04
24 24.470 7.210 8.270 0.30 0.04
26 24.590 7.330 8.150 0.30 0.04
28 24.730 7.470 8.010 0.30 0.04
30 24.800 7.540 7.940 0.30 0.04
35 25.070 7.810 7.670 0.30 0.04
40 25.170 7.910 7.570 0.30 0.04
45 25.270 8.010 7.470 0.30 0.04
50 25.340 8.080 7.400 0.30 0.04
55 25.440 8.180 7.300 0.30 0.04
60 25.550 8.290 7.190 0.30 0.04
61 26.220 8.960 6.520 0.60 0.07
62 26.790 9.530 5.950 0.60 0.06
63 27.190 9.930 5.550 0.60 0.06
64 27.690 10.430 5.050 0.60 0.06
65 28.140 10.880 4.600 0.60 0.06
66 28.490 11.230 4.250 0.60 0.05
67 28.760 11.500 3.980 0.60 0.05
68 28.980 11.720 3.760 0.60 0.05
69 29.330 12.070 3.410 0.60 0.05
70 29.540 12.280 3.200 0.60 0.05
72 29.960 12.700 2.780 0.60 0.05
74 30.350 13.090 2.390 0.60 0.05
76 30.620 13.360 2.120 0.60 0.04
78 30.880 13.620 1.860 0.60 0.04
80 31.180 13.920 1.560 0.60 0.04
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

31.350
31.540
31.720
31.860
32.020
32.200
32.320
32.440
32.680
32.850
33.000
33.640
34.230
34.710
35.170
35.600
35.940
36.260
36.640
36.910
37.090
37.560
37.980
38.340
38.540
38.790
38.980
39.150
39.250
39.410
39.630
39.930
40.120
40.280
40.500
40.650
40.800
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14.090
14.280
14.460
14.600
14.760
14.940
15.060
15.180
15.420
15.590
15.740
16.380
16.970
17.450
17.910
18.340
18.680
19.000
19.380
19.650
19.830
20.300
20.720
21.080
21.280
21.530
21.720
21.890
21.990
22.150
22.370
22.670
22.860
23.020
23.240
23.390
23.540

1.390

1.200

1.020

0.880

0.720

0.540

0.420

0.300

0.060

-0.110
-0.260
-0.900
-1.490
-1.970
-2.430
-2.860
-3.200
-3.520
-3.900
-4.170
-4.350
-4.820
-5.240
-5.600
-5.800
-6.050
-6.240
-6.410
-6.510
-6.670
-6.890
-7.190
-7.380
-7.540
-7.760
-7.910
-8.060

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
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LHP56P:- 2008/06/20 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
20/06/2008 08:00 1 100 0.20

2 100 0.40

3 100 0.60
LHP56P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 18.840 0.000 14.890
1 22.700 3.860 11.030 0.20 0.05
2 22.710 3.870 11.020 0.20 0.05
3 22.720 3.880 11.010 0.20 0.05
4 22.720 3.880 11.010 0.20 0.05
5 22.730 3.890 11.000 0.20 0.05
6 22.770 3.930 10.960 0.20 0.05
7 22.780 3.940 10.950 0.20 0.05
8 22.810 3.970 10.920 0.20 0.05
9 22.830 3.990 10.900 0.20 0.05
10 22.850 4.010 10.880 0.20 0.05
12 22.930 4.090 10.800 0.20 0.05
14 22.990 4.150 10.740 0.20 0.05
16 23.020 4.180 10.710 0.20 0.05
18 23.060 4.220 10.670 0.20 0.05
20 23.090 4.250 10.640 0.20 0.05
22 23.100 4.260 10.630 0.20 0.05
24 23.135 4,295 10.595 0.20 0.05
26 23.170 4.330 10.560 0.20 0.05
28 23.190 4.350 10.540 0.20 0.05
30 23.240 4.400 10.490 0.20 0.05
35 23.310 4.470 10.420 0.20 0.04
40 23.350 4.510 10.380 0.20 0.04
45 23.400 4.560 10.330 0.20 0.04
50 23.430 4.590 10.300 0.20 0.04
55 23.460 4.620 10.270 0.20 0.04
60 23.500 4.660 10.230 0.20 0.04
70 23.590 4,750 10.140 0.20 0.04
80 23.620 4,780 10.110 0.20 0.04
90 23.685 4.845 10.045 0.20 0.04
100 23.780 4.940 9.950 0.20 0.04
101 24.170 5.330 9.560 0.40 0.08
102 24.530 5.690 9.200 0.40 0.07
103 24.910 6.070 8.820 0.40 0.07
104 25.220 6.380 8.510 0.40 0.06
105 25.480 6.640 8.250 0.40 0.06
106 25.700 6.860 8.030 0.40 0.06
107 25.940 7.100 7.790 0.40 0.06
108 26.130 7.290 7.600 0.40 0.05
109 26.340 7.500 7.390 0.40 0.05
110 26.520 7.680 7.210 0.40 0.05
112 26.760 7.920 6.970 0.40 0.05
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114
116
118
120
122
124
126
128
130
135
140
145
150
155
160
170
180
190
200
201
202
203
204
205
206
207
208
209
210
212
214
216
218
220
222
224
226
228
230
235
240
245
250
255
260
270
280
290
300

26.960
27.140
27.280
27.400
27.500
27.600
27.630
27.710
27.760
27.910
27.990
28.140
28.210
28.280
28.330
28.470
28.530
28.620
28.600
29.250
29.680
29.960
30.230
30.440
30.630
30.800
31.000
31.120
31.220
31.500
31.770
31.990
32.380
32.560
32.620
32.620
32.690
32.76
32.82
32.96
33.17
333
33.38
33.46
33.63
33.79
33.85
33.89
34.19
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8.120
8.300
8.440
8.560
8.660
8.760
8.790
8.870
8.920
9.070
9.150
9.300
9.370
9.440
9.490
9.630
9.690
9.780
9.760
10.410
10.840
11.120
11.390
11.600
11.790
11.960
12.160
12.280
12.380
12.660
12.930
13.150
13.540
13.720
13.780
13.780
13.850
13.920
13.980
14.120
14.330
14.460
14.540
14.620
14.790
14.950
15.010
15.050
15.350

6.770
6.590
6.450
6.330
6.230
6.130
6.100
6.020
5.970
5.820
5.740
5.590
5.520
5.450
5.400
5.260
5.200
5.110
5.130
4.480
4.050
3.770
3.500
3.290
3.100
2.930
2.730
2.610
2.510
2.230
1.960
1.740
1.350
1.170
1.110
1.110
1.040
0.970
0.910
0.770
0.560
0.430
0.350
0.270
0.100
-0.060
-0.120
-0.160
-0.460

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
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LHP58P:- 2008/06/26 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
26/06/2008 13:50 1 60 0.30

2 60 0.60

3 60 0.90
LHP58P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q (L/s) SC ((L/s)/m)
0 18.900 0.000 15.250
1 22.490 3.590 11.660 0.30 0.08
2 23.600 4.700 10.550 0.30 0.06
3 23.780 4.880 10.370 0.30 0.06
4 23.810 4.910 10.340 0.30 0.06
5 23.980 5.080 10.170 0.30 0.06
6 24.110 5.210 10.040 0.30 0.06
7 24.250 5.350 9.900 0.30 0.06
8 24.400 5.500 9.750 0.30 0.05
9 24.520 5.620 9.630 0.30 0.05
10 24.640 5.740 9.510 0.30 0.05
12 24.870 5.970 9.280 0.30 0.05
14 25.050 6.150 9.100 0.30 0.05
16 25.200 6.300 8.950 0.30 0.05
18 25.320 6.420 8.830 0.30 0.05
20 25.440 6.540 8.710 0.30 0.05
22 25.540 6.640 8.610 0.30 0.05
24 25.650 6.750 8.500 0.30 0.04
26 25.710 6.810 8.440 0.30 0.04
28 25.780 6.880 8.370 0.30 0.04
30 25.870 6.970 8.280 0.30 0.04
35 26.030 7.130 8.120 0.30 0.04
40 26.120 7.220 8.030 0.30 0.04
45 26.210 7.310 7.940 0.30 0.04
50 26.280 7.380 7.870 0.30 0.04
55 26.360 7.460 7.790 0.30 0.04
60 26.400 7.500 7.750 0.30 0.04
61 26.990 8.090 7.160 0.60 0.07
62 27.540 8.640 6.610 0.60 0.07
63 28.070 9.170 6.080 0.60 0.07
64 28.550 9.650 5.600 0.60 0.06
65 28.900 10.000 5.250 0.60 0.06
66 29.270 10.370 4.880 0.60 0.06
67 29.570 10.670 4.580 0.60 0.06
68 29.900 11.000 4.250 0.60 0.05
69 30.130 11.230 4.020 0.60 0.05
70 30.370 11.470 3.780 0.60 0.05
72 30.830 11.930 3.320 0.60 0.05
74 31.170 12.270 2.980 0.60 0.05
76 31.450 12.550 2.700 0.60 0.05
78 31.690 12.790 2.460 0.60 0.05
80 31.900 13.000 2.250 0.60 0.05
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

32.060
32.200
32.350
32.550
32.660
32.980
33.180
33.350
33.470
33.590
33.700
34.380
35.050
35.480
35.930
36.330
36.730
37.060
37.350
37.620
37.890
38.310
38.680
39.020
39.400
39.630
39.840
40.090
40.160
40.310
40.420
40.770
40.950
41.150
41.320
41.430
41.560
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13.160
13.300
13.450
13.650
13.760
14.080
14.280
14.450
14.570
14.690
14.800
15.480
16.150
16.580
17.030
17.430
17.830
18.160
18.450
18.720
18.990
19.410
19.780
20.120
20.500
20.730
20.940
21.190
21.260
21.410
21.520
21.870
22.050
22.250
22.420
22.530
22.660

2.090

1.950

1.800

1.600

1.490

1.170

0.970

0.800

0.680

0.560

0.450

-0.230
-0.900
-1.330
-1.780
-2.180
-2.580
-2.910
-3.200
-3.470
-3.740
-4.160
-4.530
-4.870
-5.250
-5.480
-5.690
-5.940
-6.010
-6.160
-6.270
-6.620
-6.800
-7.000
-7.170
-7.280
-7.410

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
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LHP60P:- 2008/06/17 STEP DRAWDOWN TEST

Duration

Start date Start time Step (minutes) Q (L/s)
17/06/2008 08:30 1 60 0.20

2 60 0.40

3 60 0.60
LHP60P MANUAL DATA

Rwl

Minutes WL (m) St (m) (m AHD) Q. (L/s) SC ((L/s)/m)
0 18.490 0.000 15.900
1 24.000 5.510 10.390 0.20 0.04
2 24.430 5.940 9.960 0.20 0.03
3 24.430 5.940 9.960 0.20 0.03
4 24.460 5.970 9.930 0.20 0.03
5 24.480 5.990 9.910 0.20 0.03
6 24.510 6.020 9.880 0.20 0.03
7 24.580 6.090 9.810 0.20 0.03
8 24.610 6.120 9.780 0.20 0.03
9 24.660 6.170 9.730 0.20 0.03
10 24.710 6.220 9.680 0.20 0.03
12 24.830 6.340 9.560 0.20 0.03
14 24.880 6.390 9.510 0.20 0.03
16 24.970 6.480 9.420 0.20 0.03
18 25.025 6.535 9.365 0.20 0.03
20 25.090 6.600 9.300 0.20 0.03
22 25.130 6.640 9.260 0.20 0.03
24 25.170 6.680 9.220 0.20 0.03
26 25.240 6.750 9.150 0.20 0.03
28 25.290 6.800 9.100 0.20 0.03
30 25.315 6.825 9.075 0.20 0.03
35 25.440 6.950 8.950 0.20 0.03
40 25.530 7.040 8.860 0.20 0.03
45 25.620 7.130 8.770 0.20 0.03
50 25.710 7.220 8.680 0.20 0.03
55 25.860 7.370 8.530 0.20 0.03
60 26.040 7.550 8.350 0.20 0.03
61 26.420 7.930 7.970 0.40 0.05
62 26.830 8.340 7.560 0.40 0.05
63 27.150 8.660 7.240 0.40 0.05
64 27.430 8.940 6.960 0.40 0.04
65 27.770 9.280 6.620 0.40 0.04
66 27.930 9.440 6.460 0.40 0.04
67 28.170 9.680 6.220 0.40 0.04
68 28.360 9.870 6.030 0.40 0.04
69 28.610 10.120 5.780 0.40 0.04
70 28.810 10.320 5.580 0.40 0.04
72 29.140 10.650 5.250 0.40 0.04
74 29.420 10.930 4.970 0.40 0.04
76 29.690 11.200 4.700 0.40 0.04
78 29.920 11.430 4.470 0.40 0.03
80 30.130 11.640 4.260 0.40 0.03
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82

84

86

88

90

95

100
105
110
115
120
121
122
123
124
125
126
127
128
129
130
132
134
136
138
140
142
144
146
148
150
155
160
165
170
175
180

30.350
30.520
30.640
30.790
30.920
31.210
31.450
31.690
31.810
31.940
32.100
32.540
32.900
33.260
33.600
33.880
34.250
34.490
34.700
34.960
35.190
35.600
35.860
36.100
36.350
36.530
36.800
37.000
37.210
37.400
37.560
37.960
38.330
38.550
38.810
38.970
39.120
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11.860
12.030
12.150
12.300
12.430
12.720
12.960
13.200
13.320
13.450
13.610
14.050
14.410
14.770
15.110
15.390
15.760
16.000
16.210
16.470
16.700
17.110
17.370
17.610
17.860
18.040
18.310
18.510
18.720
18.910
19.070
19.470
19.840
20.060
20.320
20.480
20.630

4.040
3.870
3.750
3.600
3.470
3.180
2.940
2.700
2.580
2.450
2.290
1.850
1.490
1.130
0.790
0.510
0.140
-0.100
-0.310
-0.570
-0.800
-1.210
-1.470
-1.710
-1.960
-2.140
-2.410
-2.610
-2.820
-3.010
-3.170
-3.570
-3.940
-4.160
-4.420
-4.580
-4.730

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
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CONSTANT RATE DISCHARGE TEST DATA

LHP51:- 2008/06/23 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q(L/s)
23/06/2008 13:30 1 1440 0.90

Ref Elev.

Project No Well Type r(m) Aquifer (mAHD)

LHP51 Production 0 Loxton Sands 32.790

LHO71P Observation 2 Pata Formation 32.620

LHO70 Observation 15 Loxton Sands 32.390

LHP53 Observation 53 Loxton Sands 32.230

Note: Ref Elev may differ to final well details due to modification of well head

LHP51 MANUAL DATA

Minutes | WL (m) St (m) Rwl(mAHD) | a(l/s) | sc(L/s)/m) |
0 17.735 0.000 15.055
1 21.500 3.765 11.290 0.90 0.24
2 21.130 3.395 11.660 0.90 0.27
3 20.440 2.705 12.350 0.90 0.33
4 20.170 2.435 12.620 0.90 0.37
5 20.090 2.355 12.700 0.90 0.38
6 20.100 2.365 12.690 0.90 0.38
7 20.120 2.385 12.670 0.90 0.38
8 20.150 2.415 12.640 0.90 0.37
9 20.170 2.435 12.620 0.90 0.37
10 20.190 2.455 12.600 0.90 0.37
12 20.210 2.475 12.580 0.90 0.36
14 20.240 2.505 12.550 0.90 0.36
16 20.250 2515 12.540 0.90 0.36
18 20.280 2.545 12.510 0.90 035
20 20320 2.585 12.470 0.90 0.35
22 20.280 2.545 12.510 0.90 0.35
24 20.290 2.555 12.500 0.90 0.35
26 20.280 2.545 12.510 0.90 0.35
28 20.320 2.585 12.470 0.90 0.35
30 20315 2.580 12.475 0.90 0.35
35 20.280 2.545 12.510 0.90 0.35
40 20.285 2.550 12.505 0.90 0.35
45 20310 2575 12.480 0.90 0.35
50 20.330 2.595 12.460 0.90 0.35
55 20.330 2.595 12.460 0.90 0.35
60 20330 2.595 12.460 0.90 0.35
70 20.325 2.590 12.465 0.90 035
80 20.335 2.600 12.455 0.90 035
90 20320 2.585 12.470 0.90 035
100 20.340 2.605 12.450 0.90 0.35
120 20330 2.595 12.460 0.90 035
140 20.290 2.555 12.500 0.90 035
160 20.240 2.505 12.550 0.90 0.36
180 20.220 2.485 12.570 0.90 0.36
200 20.350 2.615 12.440 0.90 0.34
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250 20.360 2.625 12.430
300 20.250 2.515 12.540
350 20.450 2.715 12.340
400 20.390 2.655 12.400
450 20.200 2.465 12.590
500 20.150 2.415 12.640
550 20.210 2.475 12.580
600 20.340 2.605 12.450
650 20.400 2.665 12.390
700 20.560 2.825 12.230
750 20.540 2.805 12.250
800 20.550 2.815 12.240
850 20.390 2.655 12.400
900 20.450 2.715 12.340
950 20.540 2.805 12.250
1000 20.570 2.835 12.220
1050 20.560 2.825 12.230
1100 20.460 2.725 12.330
1150 20.380 2.645 12.410
1200 20.410 2.675 12.380
1250 20.350 2.615 12.440
1300 20.360 2.625 12.430
1350 20.340 2.605 12.450
1400 20.345 2.610 12.445
1440 20.400 2.665 12.390
LHO71P MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD)

0 18.540 0.000 14.080

11 18.535 -0.005 14.085
21 18.535 -0.005 14.085
31 18.535 -0.005 14.085
41 18.535 -0.005 14.085
51 18.530 -0.010 14.090
61 18.535 -0.005 14.085
71 18.535 -0.005 14.085
80 18.530 -0.010 14.090
90 18.535 -0.005 14.085
100 18.530 -0.010 14.090
120 18.530 -0.010 14.090
140 18.530 -0.010 14.090
160 18.530 -0.010 14.090
180 18.530 -0.010 14.090
200 18.530 -0.010 14.090
250 18.530 -0.010 14.090
300 18.525 -0.015 14.095
350 18.525 -0.015 14.095
400 18.530 -0.010 14.090
450 18.510 -0.030 14.110
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0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90

0.34
0.36
0.33
0.34
0.37
0.37
0.36
0.35
0.34
0.32
0.32
0.32
0.34
0.33
0.32
0.32
0.32
0.33
0.34
0.34
0.34
0.34
0.35
0.34
0.34
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500 18.530 -0.010 14.090
550 18.530 -0.010 14.090
600 18.530 -0.010 14.090
650 18.520 -0.020 14.100
700 18.520 -0.020 14.100
750 18.520 -0.020 14.100
800 18.530 -0.010 14.090
850 18.520 -0.020 14.100
900 18.520 -0.020 14.100
950 18.530 -0.010 14.090
1000 18.520 -0.020 14.100
1050 18.520 -0.020 14.100
1100 18.510 -0.030 14.110
1150 18.510 -0.030 14.110
1200 18.510 -0.030 14.110
1250 18.510 -0.030 14.110
1300 18.505 -0.035 14.115
1350 18.500 -0.040 14.120
1400 18.500 -0.040 14.120
1440 18.500 -0.040 14.120
LHO70 MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD)
0 17.495 0.000 14.895
1 17.495 0.000 14.895
2 17.495 0.000 14.895
3 17.500 0.005 14.890
4 17.510 0.015 14.880
5 17.510 0.015 14.880
6 17.515 0.020 14.875
7 17.515 0.020 14.875
8 17.515 0.020 14.875
9 17.520 0.025 14.870
10 17.520 0.025 14.870
12 17.525 0.030 14.865
14 17.525 0.030 14.865
16 17.530 0.035 14.860
18 17.530 0.035 14.860
20 17.535 0.040 14.855
22 17.535 0.040 14.855
24 17.540 0.045 14.850
26 17.540 0.045 14.850
28 17.540 0.045 14.850
30 17.545 0.050 14.845
35 17.545 0.050 14.845
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40
45
50
55
60
70
80
90
100
120
140
160
180
200
250
301
350
400
450
500
550
600
650
700
750
800
850
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950
1000
1050
1100
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1400
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17.580
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17.590
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17.600
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17.610
17.600
17.610
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17.620
17.625
17.615
17.630
17.630
17.635
17.640
17.635
17.645
17.645
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17.650
17.650
17.650
17.645
17.650
17.650
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LHP55:- 2008/09/09 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
9/09/2008 13:30 1 10000 0.85
Ref Elev.
Project No Well Type r (m) Aquifer (mAHD)
LHP55 Production 0 Loxton Sands 32.599
LHO74 Observation 21.65 Loxton Sands 32.907
LHP53 Observation 50.74 Loxton Sands 32.226

Note: Ref Elev may differ to final well details due to modification of well head

LHP55 MANUAL DATA

Minutes | WL (m) St (m) Rwl(mAHD) | a(ls) | sc(L/s)/m) |
0 16.740 0.000 15.859
1 17.840 1.100 14.759 0.85 0.77
2 18.100 1.360 14.499 0.85 0.62
3 18.180 1.440 14.419 0.85 0.59
6 18.270 1.530 14.329 0.85 0.56
7 18.320 1.580 14.279 0.85 0.54
10 18.400 1.660 14.199 0.85 0.51
11 18.420 1.680 14.179 0.85 0.51
12 18.450 1.710 14.149 0.85 0.50
14 18.480 1.740 14.119 0.85 0.49
18 18.520 1.780 14.079 0.85 0.48
20 18.520 1.780 14.079 0.85 0.48
22 18.540 1.800 14.059 0.85 0.47
26 18.530 1.790 14.069 0.85 0.47
28 18.550 1.810 14.049 0.85 0.47
30 18.565 1.825 14.034 0.85 0.47
35 18.600 1.860 13.999 0.85 0.46
40 18.620 1.880 13.979 0.85 0.45
45 18.620 1.880 13.979 0.85 0.45
50 18.640 1.900 13.959 0.85 0.45
55 18.640 1.900 13.959 0.85 0.45
60 18.670 1.930 13.929 0.85 0.44
72 18.680 1.940 13.919 0.85 0.44
84 18.720 1.980 13.879 0.85 0.43
94 18.740 2.000 13.859 0.85 0.43
103 18.740 2.000 13.859 0.85 0.43
121 18.770 2.030 13.829 0.85 0.42
142 18.790 2.050 13.809 0.85 0.41
162 18.790 2.050 13.809 0.85 0.41
181 18.810 2.070 13.789 0.85 0.41
200 18.820 2.080 13.779 0.85 0.41
220 18.815 2.075 13.784 0.85 0.41
270 18.835 2.095 13.764 0.85 0.41
460 18.890 2.150 13.709 0.85 0.40
1080 19.070 2330 13.529 0.85 0.36
1500 19.100 2.360 13.499 0.85 0.36

Test extended to 10,000 minutes, logger data available to 8,668

minutes
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LHO74 MANUAL DATA

Minutes | WL (m) St (m) Rwl (mAHD) |
0 17.11 0.000 15.797
1 17.12 0.010 15.787
2 17.12 0.010 15.787
3 17.12 0.010 15.787
4 17.12 0.010 15.787
5 17.12 0.010 15.787
6 17.12 0.010 15.787
7 17.12 0.010 15.787
8 17.12 0.010 15.787
9 17.12 0.010 15.787
10 17.12 0.010 15.787
12 17.12 0.010 15.787
14 17.128 0.018 15.779
16 17.128 0.018 15.779
18 17.128 0.018 15.779
20 17.132 0.022 15.775
22 17.132 0.022 15.775
24 17.132 0.022 15.775
26 17.132 0.022 15.775
28 17.132 0.022 15.775
30 17.132 0.022 15.775
35 17.135 0.025 15.772
40 17.14 0.030 15.767
45 17.14 0.030 15.767
50 17.145 0.035 15.762
55 17.145 0.035 15.762
60 17.145 0.035 15.762
80 17.145 0.035 15.762

100 17.15 0.040 15.757
120 17.155 0.045 15.752
139 17.16 0.050 15.747
160 17.16 0.050 15.747
179 17.165 0.055 15.742
201 17.17 0.060 15.737
220 17.17 0.060 15.737
270 17.17 0.060 15.737
460 17.18 0.070 15.727
1080 17.195 0.085 15.712
1500 17.205 0.095 15.702

Test extended to 10,000 minutes, logger data available to 8,668

minutes
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LHP53 MANUAL DATA

Minutes | WL (m) | St (m) | Rwl (mAHD)
0 16.780 0.000 15.446
15 16.770 -0.010 15.456
23 16.770 -0.010 15.456
32 16.770 -0.010 15.456
42 16.775 -0.005 15.451
52 16.770 -0.010 15.456
67 16.770 -0.010 15.456
82 16.770 -0.010 15.456
97 16.770 -0.010 15.456

120 16.778 -0.002 15.448
141 16.780 0.000 15.446
161 16.780 0.000 15.446
181 16.780 0.000 15.446
203 16.780 0.000 15.446
460 16.770 -0.010 15.456
1080 16.800 0.020 15.426
1500 16.800 0.020 15.426

Test extended to 10,000 minutes, logger data available to 8,668
minutes
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LHP59:- 2008/06/22 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
22/06/2008 9:40 1 1440 1.30

Ref Elev.

Project No Well Type r (m) Aquifer (mAHD)

LHP59 Production 0 Loxton Sands 34.320

LHO77P Observation 2 Pata Formation 34.530

LHO78 Observation 14.9 Loxton Sands 34.350

LHP57 Observation 50.65 Loxton Sands 33.310

Note: Ref Elev may differ to final well details due to modification of well head

LHP59 MANUAL DATA

Minutes | WL (m) 5t (m) Rwl(mAHD) | a(l/s) | sc((L/s)/m) |
0 17.770 0.000 16.550
1 19.630 1.860 14.690 1.30 0.70
2 19.550 1.780 14.770 1.30 0.73
3 19.780 2.010 14.540 1.30 0.65
4 19.920 2.150 14.400 1.30 0.60
5 19.850 2.080 14.470 1.30 0.62
6 19.980 2.210 14.340 1.30 0.59
7 20.060 2.290 14.260 1.30 0.57
8 20.100 2330 14.220 1.30 0.56
9 20.150 2.380 14.170 1.30 0.55
10 20.070 2.300 14.250 1.30 0.57
12 20.150 2.380 14.170 1.30 0.55
14 20.200 2.430 14.120 1.30 0.53
16 20.220 2.450 14.100 1.30 0.53
18 20.250 2.480 14.070 1.30 0.52
20 20.260 2.490 14.060 1.30 0.52
22 20.290 2.520 14.030 1.30 0.52
24 20.250 2.480 14.070 1.30 0.52
26 20.240 2.470 14.080 1.30 0.53
28 20.250 2.480 14.070 1.30 0.52
30 20.240 2.470 14.080 1.30 0.53
35 20.280 2.510 14.040 1.30 0.52
40 20.310 2.540 14.010 1.30 0.51
45 20.320 2.550 14.000 1.30 0.51
50 20.340 2.570 13.980 1.30 0.51
55 20.350 2.580 13.970 1.30 0.50
60 20.350 2.580 13.970 1.30 0.50
70 20.370 2.600 13.950 1.30 0.50
80 20.370 2.600 13.950 1.30 0.50
90 20.370 2.600 13.950 1.30 0.50
100 20.370 2.600 13.950 1.30 0.50
120 20.370 2.600 13.950 1.30 0.50
140 20.400 2.630 13.920 1.30 0.49
160 20.405 2.635 13.915 1.30 0.49
180 20.425 2.655 13.895 1.30 0.49
200 20.460 2.690 13.860 1.30 0.48
250 20.470 2.700 13.850 1.30 0.48
300 20.500 2.730 13.820 1.30 0.48
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350 20.530 2.760 13.790
400 20.540 2.770 13.780
450 20.520 2.750 13.800
500 20.560 2.790 13.760
550 20.560 2.790 13.760
600 20.560 2.790 13.760
650 20.560 2.790 13.760
700 20.570 2.800 13.750
750 20.590 2.820 13.730
800 20.600 2.830 13.720
850 20.600 2.830 13.720
900 20.610 2.840 13.710
950 20.620 2.850 13.700
1000 20.620 2.850 13.700
1050 20.620 2.850 13.700
1100 20.620 2.850 13.700
1150 20.610 2.840 13.710
1200 20.620 2.850 13.700
1250 20.620 2.850 13.700
1300 20.660 2.890 13.660
1350 20.630 2.860 13.690
1400 20.645 2.875 13.675
1440 20.650 2.880 13.670
LHO77P MANUAL DATA
Minutes | WL (m) St (m) | Rwl (mAHD) |

0 19.370 0.000 15.160

11 19.370 0.000 15.160

21 19.370 0.000 15.160

31 19.370 0.000 15.160
41 19.365 -0.005 15.165

51 19.365 -0.005 15.165

61 19.365 -0.005 15.165

71 19.365 -0.005 15.165

81 19.365 -0.005 15.165

91 19.365 -0.005 15.165
121 19.360 -0.010 15.170
141 19.360 -0.010 15.170
161 19.360 -0.010 15.170
181 19.360 -0.010 15.170
201 19.355 -0.015 15.175
251 19.350 -0.020 15.180
300 19.350 -0.020 15.180
350 19.350 -0.020 15.180
400 19.350 -0.020 15.180
450 19.340 -0.030 15.190
500 19.340 -0.030 15.190
550 19.340 -0.030 15.190
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1.30
1.30
1.30
1.30
1.30
1.30
1.30
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1.30
1.30
1.30
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1.30
1.30
1.30

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.45
0.45
0.45
0.45
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600 19.340 -0.030 15.190
650 19.340 -0.030 15.190
700 19.330 -0.040 15.200
750 19.330 -0.040 15.200
800 19.330 -0.040 15.200
850 19.330 -0.040 15.200
900 19.330 -0.040 15.200
950 19.330 -0.040 15.200
1000 19.330 -0.040 15.200
1050 19.330 -0.040 15.200
1100 19.320 -0.050 15.210
1150 19.315 -0.055 15.215
1200 19.310 -0.060 15.220
1250 19.330 -0.040 15.200
1300 19.310 -0.060 15.220
1350 19.310 -0.060 15.220
1400 19.305 -0.065 15.225
1440 19.305 -0.065 15.225
LHO 78 MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD) |
0 17.770 0.000 16.580
1 17.770 0.000 16.580
2 17.770 0.000 16.580
3 17.770 0.000 16.580
4 17.780 0.010 16.570
5 17.780 0.010 16.570
6 17.780 0.010 16.570
7 17.790 0.020 16.560
8 17.790 0.020 16.560
9 17.790 0.020 16.560
10 17.800 0.030 16.550
12 17.800 0.030 16.550
14 17.800 0.030 16.550
16 17.800 0.030 16.550
18 17.810 0.040 16.540
20 17.810 0.040 16.540
22 17.810 0.040 16.540
24 17.810 0.040 16.540
26 17.810 0.040 16.540
28 17.815 0.045 16.535
30 17.815 0.045 16.535
35 17.820 0.050 16.530
40 17.820 0.050 16.530
45 17.820 0.050 16.530
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50 17.820 0.050 16.530
55 17.820 0.050 16.530
60 17.820 0.050 16.530
70 17.825 0.055 16.525
80 17.825 0.055 16.525
90 17.825 0.055 16.525
100 17.825 0.055 16.525
120 17.820 0.050 16.530
140 17.820 0.050 16.530
160 17.820 0.050 16.530
180 17.825 0.055 16.525
200 17.825 0.055 16.525
252 17.830 0.060 16.520
301 17.835 0.065 16.515
351 17.840 0.070 16.510
401 17.840 0.070 16.510
451 17.840 0.070 16.510
501 17.845 0.075 16.505
551 17.850 0.080 16.500
601 17.850 0.080 16.500
651 17.850 0.080 16.500
701 17.845 0.075 16.505
751 17.850 0.080 16.500
801 17.855 0.085 16.495
851 17.855 0.085 16.495
901 17.850 0.080 16.500
950 17.850 0.080 16.500
1001 17.850 0.080 16.500
1051 17.850 0.080 16.500
1101 17.870 0.100 16.480
1151 17.860 0.090 16.490
1201 17.860 0.090 16.490
1251 17.860 0.090 16.490
1301 17.870 0.100 16.480
1351 17.870 0.100 16.480
1401 17.870 0.100 16.480
1440 17.870 0.100 16.480

LHP57 MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD)

0 17.040 0.000 16.270

19 17.040 0.000 16.270

29 17.040 0.000 16.270

39 17.040 0.000 16.270

49 17.040 0.000 16.270
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59
79
123
142
162
182
202
253
302
352
452
402
602
702
802
902
1002
1102
1202
1302
1402
1440

17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.040
17.060
17.070
17.070
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LHP61:- 2008/07/18 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
18/07/2008 09:00 1 1440 3.20
Ref Elev.
Project No Well Type r (m) Aquifer (mAHD)
LHP61 Production 0 Loxton Sands 32.670
LHO80 Observation 15.5 Loxton Sands 32.026

Note: Ref Elev may differ to final well details due to modification of well head

LHP61 MANUAL DATA

Minutes | WL (m) St (m) Rwi(mAHD) | a(ls) | sc(L/s)/m) |
0 18.040 0.000 14.630
1 19.480 1.440 13.190 3.20 2.22
2 19.670 1.630 13.000 3.20 1.96
3 19.830 1.790 12.840 3.20 1.79
4 19.960 1.920 12.710 3.20 1.67
5 19.910 1.870 12.760 3.20 1.71
6 19.900 1.860 12.770 3.20 1.72
7 19.910 1.870 12.760 3.20 1.71
8 19.910 1.870 12.760 3.20 171
9 19.920 1.880 12.750 3.20 1.70
10 19.940 1.900 12.730 3.20 1.68
12 19.950 1.910 12.720 3.20 1.68
14 19.970 1.930 12.700 3.20 1.66
16 19.990 1.950 12.680 3.20 1.64
18 20.000 1.960 12.670 3.20 1.63
20 20.020 1.980 12.650 3.20 1.62
22 20.040 2.000 12.630 3.20 1.60
24 20.050 2.010 12.620 3.20 1.59
26 20.050 2.010 12.620 3.20 1.59
28 20.060 2.020 12.610 3.20 1.58
30 20.050 2.010 12.620 3.20 1.59
35 20.080 2.040 12.590 3.20 1.57
40 20.100 2.060 12.570 3.20 1.55
45 20.120 2.080 12.550 3.20 1.54
50 20.140 2.100 12.530 3.20 1.52
55 20.150 2.110 12.520 3.20 1.52
60 20.160 2.120 12.510 3.20 1.51
70 20.180 2.140 12.490 3.20 1.50
80 20.200 2.160 12.470 3.20 1.48
90 20.230 2.190 12.440 3.20 1.46
100 20.250 2.210 12.420 3.20 1.45
120 20.270 2.230 12.400 3.20 1.43
140 20.280 2.240 12.390 3.20 1.43
160 20.300 2.260 12.370 3.20 1.42
180 20.330 2.290 12.340 3.20 1.40
200 20.350 2.310 12.320 3.20 1.39
250 20.400 2.360 12.270 3.20 1.36
300 20.440 2.400 12.230 3.20 133
350 20.500 2.460 12.170 3.20 1.30
400 20.540 2.500 12.130 3.20 1.28
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450 20.570 2.530 12.100
500 20.620 2.580 12.050
550 20.640 2.600 12.030
600 20.690 2.650 11.980
650 20.730 2.690 11.940
700 20.750 2.710 11.920
750 20.780 2.740 11.890
800 20.820 2.780 11.850
850 20.850 2.810 11.820
900 20.880 2.840 11.790
950 20.900 2.860 11.770
1000 20.940 2.900 11.730
1050 20.940 2.900 11.730
1100 21.010 2.970 11.660
1150 21.020 2.980 11.650
1200 21.060 3.020 11.610
1250 21.100 3.060 11.570
1300 21.100 3.060 11.570
1350 21.120 3.080 11.550
1400 21.150 3.110 11.520
1440 21.160 3.120 11.510
LHO80 MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD) |
0 17.380 0.000 14.646
1 17.380 0.000 14.646
2 17.380 0.000 14.646
3 17.380 0.000 14.646
4 17.380 0.000 14.646
5 17.390 0.010 14.636
6 17.390 0.010 14.636
7 17.395 0.015 14.631
8 17.395 0.015 14.631
9 17.400 0.020 14.626
10 17.400 0.020 14.626
12 17.400 0.020 14.626
14 17.410 0.030 14.616
16 17.410 0.030 14.616
18 17.420 0.040 14.606
20 17.420 0.040 14.606
22 17.420 0.040 14.606
24 17.430 0.050 14.596
26 17.430 0.050 14.596
28 17.430 0.050 14.596
30 17.435 0.055 14.591
35 17.440 0.060 14.586
40 17.445 0.065 14.581
45 17.450 0.070 14.576
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55
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100
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140
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180
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300
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500
550
600
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800
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1150
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LHP62:- 2008/07/19 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
19/07/2008 10:00 1 2880 3.50
Ref Elev.
Project No Well Type r (m) Aquifer (mAHD)
LHP62 Production 0 Loxton Sands 32.370
LHO79 Observation 27.35 Loxton Sands 32.310

Note: Ref Elev may differ to final well details due to modification of well head

LHP62 MANUAL DATA

Minutes | WL (m) St (m) Rwi(mAHD) | a(ls) | sc(L/s)/m) |
0 14.630 0.000 17.740
1 17.620 2.990 14.750 3.50 1.17
2 18.150 3.520 14.220 3.50 0.99
3 18.280 3.650 14.090 3.50 0.96
4 18.180 3.550 14.190 3.50 0.99
5 18.140 3.510 14.230 3.50 1.00
6 18.140 3.510 14.230 3.50 1.00
7 18.120 3.490 14.250 3.50 1.00
8 18.130 3.500 14.240 3.50 1.00
9 18.140 3.510 14.230 3.50 1.00
10 18.140 3.510 14.230 3.50 1.00
12 18.150 3.520 14.220 3.50 0.99
14 18.160 3.530 14.210 3.50 0.99
16 18.170 3.540 14.200 3.50 0.99
18 18.160 3.530 14.210 3.50 0.99
20 18.170 3.540 14.200 3.50 0.99
22 18.165 3.535 14.205 3.50 0.99
24 18.190 3.560 14.180 3.50 0.98
26 18.200 3.570 14.170 3.50 0.98
28 18.200 3.570 14.170 3.50 0.98
30 18.200 3.570 14.170 3.50 0.98
35 18.200 3.570 14.170 3.50 0.98
40 18.180 3.550 14.190 3.50 0.99
45 18.200 3.570 14.170 3.50 0.98
50 18.210 3.580 14.160 3.50 0.98
55 18.200 3.570 14.170 3.50 0.98
60 18.210 3.580 14.160 3.50 0.98
70 18.190 3.560 14.180 3.50 0.98
80 18.200 3.570 14.170 3.50 0.98
90 18.210 3.580 14.160 3.50 0.98
100 18.210 3.580 14.160 3.50 0.98
120 18.210 3.580 14.160 3.50 0.98
140 18.210 3.580 14.160 3.50 0.98
160 18.215 3.585 14.155 3.50 0.98
180 18.220 3.590 14.150 3.50 0.97
200 18.220 3.590 14.150 3.50 0.97
250 18.220 3.590 14.150 3.50 0.97
300 18.240 3.610 14.130 3.50 0.97
350 18.260 3.630 14.110 3.50 0.96
400 18.270 3.640 14.100 3.50 0.96
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450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700
2750
2800
2850
2880

18.280
18.250
18.250
18.260
18.270
18.270
18.280
18.290
18.270
18.280
18.290
18.290
18.290
18.290
18.280
18.290
18.300
18.300
18.290
18.310
18.320
18.32
18.32
18.31
18.29
18.34
18.34
18.34
18.34
18.33
18.35
18.35
18.33
18.33
18.33
18.33
18.34
18.34
18.36
18.35
18.35
18.35
18.35
18.35
18.35
18.35
18.35
18.36
18.36
18.36

LHO79 MANUAL DATA
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3.650
3.620
3.620
3.630
3.640
3.640
3.650
3.660
3.640
3.650
3.660
3.660
3.660
3.660
3.650
3.660
3.670
3.670
3.660
3.680
3.690
3.690
3.690
3.680
3.660
3.710
3.710
3.710
3.710
3.700
3.720
3.720
3.700
3.700
3.700
3.700
3.710
3.710
3.730
3.720
3.720
3.720
3.720
3.720
3.720
3.720
3.720
3.730
3.730
3.730

14.090
14.120
14.120
14.110
14.100
14.100
14.090
14.080
14.100
14.090
14.080
14.080
14.080
14.080
14.090
14.080
14.070
14.070
14.080
14.060
14.050
14.050
14.050
14.060
14.080
14.030
14.030
14.030
14.030
14.040
14.020
14.020
14.040
14.040
14.040
14.040
14.030
14.030
14.010
14.020
14.020
14.020
14.020
14.020
14.020
14.020
14.020
14.010
14.010
14.010

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

0.96
0.97
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
0.96
0.95
0.95
0.95
0.95
0.95
0.96
0.94
0.94
0.94
0.94
0.95
0.94
0.94
0.95
0.95
0.95
0.95
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94

333



APPENDICES

| Minutes | WL(m) St (m) Rwl (mAHD) |

0 14.650 0.000 17.660

1 14.535 -0.115 17.775

2 14.570 -0.080 17.740

3 14.580 -0.070 17.730
4 14.590 -0.060 17.720

5 14.600 -0.050 17.710

6 14.605 -0.045 17.705

7 14.610 -0.040 17.700

8 14.615 -0.035 17.695

9 14.620 -0.030 17.690
10 14.620 -0.030 17.690
12 14.625 -0.025 17.685
14 14.630 -0.020 17.680
16 14.635 -0.015 17.675
18 14.640 -0.010 17.670
20 14.640 -0.010 17.670
22 14.645 -0.005 17.665
24 14.650 0.000 17.660
26 14.650 0.000 17.660
28 14.650 0.000 17.660
30 14.650 0.000 17.660
35 14.660 0.010 17.650
40 14.660 0.010 17.650
45 14.665 0.015 17.645
50 14.670 0.020 17.640
55 14.670 0.020 17.640
60 14.675 0.025 17.635
70 14.675 0.025 17.635
80 14.680 0.030 17.630
90 14.675 0.025 17.635
100 14.680 0.030 17.630
120 14.680 0.030 17.630
140 14.685 0.035 17.625
160 14.685 0.035 17.625
180 14.690 0.040 17.620
200 14.695 0.045 17.615
250 14.700 0.050 17.610
300 14.705 0.055 17.605
350 14.710 0.060 17.600
400 14.715 0.065 17.595
450 14.720 0.070 17.590
500 14.725 0.075 17.585
550 14.730 0.080 17.580
600 14.750 0.100 17.560
650 14.740 0.090 17.570
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700

750

800

850

900

950

1000
1050
1100
1150
1200
1250
1300
1350
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2880

14.750
14.750
14.750
14.760
14.760
14.770
14.770
14.770
14.770
14.770
14.770
14.775
14.780
14.780
14.780
14.785
14.790
14.795
14.800
14.810
14.810
14.820
14.820
14.825
14.830
14.830
14.835
14.840
14.840
14.840

Department for Water | Report

Loxton Salt Interception Scheme - Highland Investigations and Wellfield Construction

0.100
0.100
0.100
0.110
0.110
0.120
0.120
0.120
0.120
0.120
0.120
0.125
0.130
0.130
0.130
0.135
0.140
0.145
0.150
0.160
0.160
0.170
0.170
0.175
0.180
0.180
0.185
0.190
0.190
0.190

17.560
17.560
17.560
17.550
17.550
17.540
17.540
17.540
17.540
17.540
17.540
17.535
17.530
17.530
17.530
17.525
17.520
17.515
17.510
17.500
17.500
17.490
17.490
17.485
17.480
17.480
17.475
17.470
17.470
17.470
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LHP80:- 2010/03/20 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
20/03/2010 09:00 1 2880 0.30
Ref Elev.
Project No Well Type r (m) Aquifer (mAHD)
LHP80 Production 0 Loxton Sands 44.472
LHO95 Observation 27.35 Loxton Sands 43.701

Note: Ref Elev may differ to final well details due to modification of well head

LHP62 MANUAL DATA

Minutes | WL (m) St (m) Rwi(mAHD) | a(ls) | sc(L/s)/m) |
0 26.64 0.000 17.832
1 28.12 1.480 16.352 0.30 0.20
2 28.07 1.430 16.402 0.30 0.21
3 27.99 1.350 16.482 0.30 0.22
4 28.06 1.420 16.412 0.30 0.21
5 28.09 1.450 16.382 0.30 0.21
6 28.13 1.490 16.342 0.30 0.20
7 28.18 1.540 16.292 0.30 0.19
8 28.23 1.590 16.242 0.30 0.19
9 28.24 1.600 16.232 0.30 0.19
10 28.27 1.630 16.202 0.30 0.18
12 28.34 1.700 16.132 0.30 0.18
14 28.42 1.780 16.052 0.30 0.17
16 28.46 1.820 16.012 0.30 0.16
18 28.5 1.860 15.972 0.30 0.16
20 28.55 1.910 15.922 0.30 0.16
22 28.55 1.910 15.922 0.30 0.16
24 28.55 1.910 15.922 0.30 0.16
26 28.6 1.960 15.872 0.30 0.15
28 28.66 2.020 15.812 0.30 0.15
30 28.72 2.080 15.752 0.30 0.14
35 28.82 2.180 15.652 0.30 0.14
40 28.9 2.260 15.572 0.30 0.13
45 29.01 2.370 15.462 0.30 0.13
50 29.1 2.460 15.372 0.30 0.12
55 29.18 2.540 15.292 0.30 0.12
60 29.21 2.570 15.262 0.30 0.12
70 29.3 2.660 15.172 0.30 0.11
80 29.4 2.760 15.072 0.30 0.11
90 29.43 2.790 15.042 0.30 0.11
100 29.58 2.940 14.892 0.30 0.10
120 29.67 3.030 14.802 0.30 0.10
140 29.8 3.160 14.672 0.30 0.09
160 29.84 3.200 14.632 0.30 0.09
180 29.81 3.170 14.662 0.30 0.09
200 29.83 3.190 14.642 0.30 0.09
250 29.96 3.320 14.512 0.30 0.09
300 30.08 3.440 14.392 0.30 0.09
350 30.4 3.760 14.072 0.30 0.08
400 30.49 3.850 13.982 0.30 0.08
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450 30.62 3.980 13.852
500 30.7 4.060 13.772
550 30.65 4.010 13.822
600 30.67 4.030 13.802
650 30.77 4.130 13.702
700 30.83 4.190 13.642
750 30.8 4.160 13.672
800 30.75 4.110 13.722
850 30.72 4.080 13.752
900 30.76 4.120 13.712
950 31.06 4.420 13.412
1000 31.01 4.370 13.462
1100 31.23 4.590 13.242
1200 31.22 4.580 13.252
1300 31.48 4.840 12.992
1400 32.3 5.660 12.172
1500 32.68 6.040 11.792
1600 32.77 6.130 11.702
1700 32.58 5.940 11.892
1800 32.01 5.370 12.462
1900 32 5.360 12.472
2000 32.23 5.590 12.242
2100 32.16 5.520 12.312
2200 32.44 5.800 12.032
2300 32.55 5.910 11.922
2400 32.82 6.180 11.652
2500 32.69 6.050 11.782
2600 32.78 6.140 11.692
2700 32.78 6.140 11.692
2800 32.8 6.160 11.672
2880 32.82 6.180 11.652
LHO95 MANUAL DATA
Minutes |  WL(m) |  St(m) Rwl (mAHD) |

0 25.94 0.000 17.761

9 25.94 0.000 17.761

22 25.94 0.000 17.761

56 25.94 0.000 17.761

82 25.94 0.000 17.761
181 25.94 0.000 17.761
301 25.93 -0.010 17.771
401 25.92 -0.020 17.781
601 25.93 -0.010 17.771
652 25.93 -0.010 17.771
751 25.95 0.010 17.751
852 25.92 -0.020 17.781
951 25.92 -0.020 17.781
1101 25.94 0.000 17.761
1201 25.95 0.010 17.751
1301 25.95 0.010 17.751
1403 25.96 0.020 17.741
1503 25.96 0.020 17.741
1603 25.94 0.000 17.761
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0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.05
0.05
0.05
0.05
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

337



APPENDICES

1702
1802
1902
2002
2101
2201
2301
2401
2501
2601
2701
2801
2881

25.93
25.93
25.93
25.94
25.95
25.95
25.96
25.95
25.96
25.95
25.95
25.96
25.96
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-0.010
-0.010
-0.010
0.000
0.010
0.010
0.020
0.010
0.020
0.010
0.010
0.020
0.020

17.771
17.771
17.771
17.761
17.751
17.751
17.741
17.751
17.741
17.751
17.751
17.741
17.741
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LHP56P:- 2008/09/23 CONSTANT RATE DISCHARGE TEST

Start date Start time Step Duration (minutes) Q (L/s)
23/09/2008 12:50 1 10,000 0.50
Ref Elev.
Project No Well Type r (m) Aquifer (mAHD)
LHP56P Production 0 Pata Formation 32.310
LHO74 Observation 30.46 Loxton Sands 32.907
LHO73P Observation 31.54 Pata Formation 32.430
LHO77P Observation 76.99 Pata Formation 34.533
LHO76P Observation 87.18 Pata Formation 32.700
LHO71P Observation 132.82 Pata Formation 32.620
LHO83P Observation 226.54 Pata Formation 16.815
LHO84P Observation 226.5 Pata Formation 14.474

Note: Ref Elev may differ to final well details due to modification of well head

LHP56P MANUAL DATA

Minutes | WL (m) St (m) Rwl(mAHD) | a(ls) | sc(L/s)/m) |
0 18.292 0.000 14.018
1 19.420 1.128 12.890 0.50 0.44
2 20.140 1.848 12.170 0.50 0.27
3 20.650 2.358 11.660 0.50 0.21
4 21.160 2.868 11.150 0.50 0.17
5 21.690 3.398 10.620 0.50 0.15
6 22.210 3.918 10.100 0.50 0.13
7 22.410 4.118 9.900 0.50 0.12
8 22.820 4.528 9.490 0.50 0.11
9 23.050 4.758 9.260 0.50 0.11
10 23310 5.018 9.000 0.50 0.10
12 23.804 5.512 8.506 0.50 0.09
14 24.266 5.974 8.044 0.50 0.08
16 24.452 6.160 7.858 0.50 0.08
18 24.696 6.404 7.614 0.50 0.08
20 24.882 6.590 7.428 0.50 0.08
22 25.082 6.790 7.228 0.50 0.07
26 25.440 7.148 6.870 0.50 0.07
30 25.762 7.470 6.548 0.50 0.07
35 26.050 7.758 6.260 0.50 0.06
40 26.242 7.950 6.068 0.50 0.06
45 26.350 8.058 5.960 0.50 0.06
50 26.440 8.148 5.870 0.50 0.06
55 26.620 8.328 5.690 0.50 0.06
60 26.660 8.368 5.650 0.50 0.06
70 26.850 8.558 5.460 0.50 0.06
80 26.930 8.638 5.380 0.50 0.06
90 27.030 8.738 5.280 0.50 0.06
100 27.180 8.888 5.130 0.50 0.06
120 27.300 9.008 5.010 0.50 0.06
153 27.680 9.388 4.630 0.50 0.05
160 27.720 9.428 4.590 0.50 0.05
180 27.930 9.638 4.380 0.50 0.05
201 28.130 9.838 4.180 0.50 0.05
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250 28.350 10.058 3.960
1140 29.500 11.208 2.810
2710 31.118 12.826 1.192
8470 30.760 12.468 1.550
9910 30.770 12.478 1.540
LHO74 MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD)
0 17.140 0.000 15.767
3 17.145 0.005 15.762
5 17.145 0.005 15.762
7 17.145 0.005 15.762
9 17.145 0.005 15.762
10 17.145 0.005 15.762
12 17.145 0.005 15.762
14 17.140 0.000 15.767
17 17.140 0.000 15.767
19 17.142 0.002 15.765
22 17.142 0.002 15.765
26 17.142 0.002 15.765
30 17.142 0.002 15.765
35 17.142 0.002 15.765
40 17.142 0.002 15.765
45 17.144 0.004 15.763
52 17.145 0.005 15.762
57 17.145 0.005 15.762
60 17.145 0.005 15.762
70 17.145 0.005 15.762
80 17.143 0.003 15.764
90 17.143 0.003 15.764
100 17.143 0.003 15.764
121 17.143 0.003 15.764
147 17.142 0.002 15.765
162 17.144 0.004 15.763
180 17.145 0.005 15.762
200 17.145 0.005 15.762
220 17.142 0.002 15.765
400 17.140 0.000 15.767
1140 17.140 0.000 15.767
2590 17.125 -0.015 15.782
8455 17.110 -0.030 15.797
9895 17.130 -0.010 15.777
LHO73P MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD) |
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0.50
0.50
0.50
0.50
0.50

0.05
0.04
0.04
0.04
0.04
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0 18.090 0.000 14.340
1 18.100 0.010 14.330
3 18.100 0.010 14.330
4 18.100 0.010 14.330
5 18.100 0.010 14.330
6 18.100 0.010 14.330
7 18.110 0.020 14.320
8 18.115 0.025 14.315
9 18.120 0.030 14.310
10 18.130 0.040 14.300
12 18.150 0.060 14.280
14 18.170 0.080 14.260
16 18.210 0.120 14.220
18 18.250 0.160 14.180
20 18.285 0.195 14.145
22 18.330 0.240 14.100
26 18.410 0.320 14.020
29 18.470 0.380 13.960
30 18.490 0.400 13.940
35 18.590 0.500 13.840
40 18.690 0.600 13.740
45 18.790 0.700 13.640
51 18.900 0.810 13.530
55 18.965 0.875 13.465
60 19.040 0.950 13.390
70 19.190 1.100 13.240
80 19.320 1.230 13.110
90 19.420 1.330 13.010
100 19.540 1.450 12.890
122 19.700 1.610 12.730
148 19.890 1.800 12.540
161 19.980 1.890 12.450
180 20.085 1.995 12.345
200 20.205 2.115 12.225
220 20.420 2.330 12.010
1140 21.750 3.660 10.680
2590 22.350 4.260 10.080
8455 23.050 4.960 9.380
9895 23.100 5.010 9.330
LHO77P MANUAL DATA
Minutes | WL (m) St (m) Rwl (mAHD) |

0 19.230 0.000 15.303

1 19.240 0.010 15.293

2 19.240 0.010 15.293

3 19.240 0.010 15.293
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115
119
139
159
179
198
250
400
1140
2590
8455

19.240
19.235
19.235
19.235
19.235
19.235
19.235
19.235
19.240
19.240
19.240
19.250
19.250
19.260
19.260
19.270
19.270
19.290
19.310
19.320
19.320
19.330
19.370
19.420
19.530
19.560
19.680
19.700
19.790
19.870
19.940
20.020
20.180
20.560
21.360
21.950
22.640
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0.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.010
0.010
0.020
0.020
0.030
0.030
0.040
0.040
0.060
0.080
0.090
0.090
0.100
0.140
0.190
0.300
0.330
0.450
0.470
0.560
0.640
0.710
0.790
0.950
1.330
2.130
2.720
3.410

15.293
15.298
15.298
15.298
15.298
15.298
15.298
15.298
15.293
15.293
15.293
15.283
15.283
15.273
15.273
15.263
15.263
15.243
15.223
15.213
15.213
15.203
15.163
15.113
15.003
14.973
14.853
14.833
14.743
14.663
14.593
14.513
14.353
13.973
13.173
12.583
11.893
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E.

GEOPHYSICAL LOGGING

Drillhole
name

Geophysics

Gamma

Neutron

Induction

Televiewer

Caliper

HydroLab

Conductivity

Temp

pH

LHO70
LHO71P
LHO72P
LHO73P
LHO74
LHO75
LHO76P
LHO77P
LHO78
LHO79
LHO80
LHO81
LHO82
LHO83P
LHO84P
LHO85
LHO86
LHO87
LHO88
LHO89
LHO90
LHO91
LHO92
LHO93
LHO94
LHO95
LHO96
LHP50P
LHP51
LHP52P
LHP53
LHP54P

< < < < =< =<

< < < < < < < < =< =< =<
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< < < < =< <

< < < < < < < < =< =< =<

< < < =< =<

Y

< < < < <

< < < =< =<

< < < < <
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LHP55
LHP56P
LHP57
LHP58P
LHP59
LHP60OP
LHP61
LHP62
LHP63
LHP64
LHP65
LHP66
LHP67
LHP68
LHP69
LHP70
LHP71
LHP72
LHP73
LHP74
LHP75
LHP76
LHP77
LHP78
LHP79
LHP80
LHP81
LHP82
LPW19
LPW19a
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<~ < < < < < < < < < < < < < < < < < =< <

< < < < < < < < < < < < < < < < < < < <
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UNITS OF MEASUREMENT

Units of measurement commonly used (SI and non-SI Australian legal)

Name of unit Symbol Definition in terms of other metric units | Quantity
day d 24 h time interval
gigalitre GL 10° m? volume
gram g 102 kg mass
hectare ha 10* m’ area
hour h 60 min time interval
kilogram kg base unit mass
kilolitre kL 1m’ volume
kilometre km 10° m length
litre L 10°m’? volume
megalitre ML 10°m® volume
metre m base unit length
microgram ug 10°® g mass
microlitre pL 10°m’ volume
milligram mg 10° g mass
millilitre mL 10° m’ volume
millimetre mm 10° m length
minute min 60 s time interval
second s base unit time interval
tonne t 1000 kg mass
year y 365 or 366 days time interval

Shortened forms

~ approximately equal to ppb parts per billion

bgs below ground surface ppm  parts per million

EC electrical conductivity (uS/cm) ppt parts per trillion

K hydraulic conductivity (m/d) w/v weight in volume

pH acidity w/w  weight in weight

pMC  percent of modern carbon
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GLOSSARY

Aquiclude — In hydrologic terms, a formation that contains water but cannot transmit it rapidly enough to furnish
a significant supply to a well or spring

Aquifer — An underground layer of rock or sediment that holds water and allows water to percolate through

Aquifer, confined — Aquifer in which the upper surface is impervious (see ‘confining layer’) and the water is held
at greater than atmospheric pressure; water in a penetrating well will rise above the surface of the aquifer

Aquifer test — A hydrological test performed on a well, aimed to increase the understanding of the aquifer
properties, including any interference between wells, and to more accurately estimate the sustainable use of the
water resources available for development from the well

Aquifer, unconfined — Aquifer in which the upper surface has free connection to the ground surface and the
water surface is at atmospheric pressure

Aquitard — A layer in the geological profile that separates two aquifers and restricts the flow between them

Confining layer — A rock unit impervious to water, which forms the upper bound of a confined aquifer; a body of
impermeable material adjacent to an aquifer; see also ‘aquifer, confined’

DFW — Department for Water (Government of South Australia)
DWLBC — Department of Water, Land and Biodiversity Conservation (Government of South Australia)

EC — Electrical conductivity; 1 EC unit = 1 micro-Siemen per centimetre (uS/cm) measured at 25°C; commonly
used as a measure of water salinity as it is quicker and easier than measurement by TDS

Floodplain — Of a watercourse means: (1) floodplain (if any) of the watercourse identified in a catchment water
management plan or a local water management plan; adopted under the Act; or (2) where (1) does not apply —
the floodplain (if any) of the watercourse identified in a development plan under the Development (SA) Act 1993;
or (3) where neither (1) nor (2) applies — the land adjoining the watercourse that is periodically subject to flooding
from the watercourse

Fully-penetrating well — In theory this is a wellhole that is screened throughout the full thickness of the target
aquifer; in practice, any screen that is open to at least the mid 80% of a confined aquifer is regarded as fully-
penetrating

Groundwater — Water occurring naturally below ground level or water pumped, diverted and released into a well
for storage underground; see also ‘underground water’

Hydraulic conductivity (K) — A measure of the ease of flow through aquifer material: high K indicates low
resistance, or high flow conditions; measured in metres per day

Hydrogeology — The study of groundwater, which includes its occurrence, recharge and discharge processes, and
the properties of aquifers; see also ‘hydrology’

Monitoring — (1) The repeated measurement of parameters to assess the current status and changes over time of
the parameters measured (2) Periodic or continuous surveillance or testing to determine the level of compliance
with statutory requirements and/or pollutant levels in various media or in humans, animals, and other living things

Permeability — A measure of the ease with which water flows through an aquifer or aquitard, measured in m°/d

Piezometer — A narrow tube, pipe or well; used for measuring moisture in soil, water levels in an aquifer, or
pressure head in a tank, pipeline, etc

Potentiometric head — The potentiometric head or surface is the level to which water rises in a well due to water
pressure in the aquifer, measured in metres (m); also known as piezometric surface

Production well — The pumped well in an aquifer test, as opposed to observation wells; a wide-hole well, fully
developed and screened for water supply, drilled on the basis of previous exploration wells
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GLOSSARY

SA Geodata — A collection of linked databases storing geological and hydrogeological data, which the public can
access through the offices of PIRSA. Custodianship of data related to minerals and petroleum, and groundwater, is
vested in PIRSA and DWLBC, respectively. DWLBC should be contacted for database extracts related to
groundwater

SA Water — South Australian Water Corporation (Government of South Australia)

Specific storage (Ss) — Specific storativity; the amount of stored water realised from a unit volume of aquifer per
unit decline in head; it is dimensionless

Specific yield (S;) — The volume ratio of water that drains by gravity, to that of total volume of the porous
medium. It is dimensionless

Well — (1) An opening in the ground excavated for the purpose of obtaining access to underground water. (2) An
opening in the ground excavated for some other purpose but that gives access to underground water. (3) A natural
opening in the ground that gives access to underground water
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