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INTRODUCTION 
The Willunga Embayment is located within the McLaren Vale Prescribed Wells Area (PWA) and 
approximately 45 km south of Adelaide on the eastern margin of the St Vincent Basin (Figure.1). The 
McLaren Vale PWA covers approximately 320 square kilometres, with the Onkaparinga River forming part 
of the northern boundary, while much of the south-eastern boundary follows the ridge of the Sellicks Hill 
Range. The Willunga Basin extends across the McLaren Vale PWA where groundwater is essential for 
irrigating the area’s thriving olive, almond and wine industries. 
 
Preliminary hydrogeological assessments in the Willunga Embayment over the last two decades have 
identified a number of key data and knowledge gaps, including issues around groundwater recharge, the 
surface water/ groundwater interaction, seawater intrusion, determination of acceptable extraction limits, 
impacts of future land use change and irrigation with reclaimed water. In addition, the overriding impact of 
potential climate change on all of these processes is very poorly understood. 
 
The Department for Water (DFW), now the Department of Environment, Water and Natural Resources 
(DEWNR), was engaged by the National Centre for Groundwater Research and Training (NCGRT) in 2011 to 
establish a dedicated groundwater infrastructure facility for Phase-2 of the Commonwealth funded 
Willunga Super Science project in the Willunga Embayment. 
 
The NCGRT received $15 million funding from the Education Investment Fund through the Australian Super 
Science Initiative, for groundwater infrastructure. The funds are currently being invested in field 
infrastructure at up to 7 sites throughout Australia. The Willunga Embayment was selected as one site, and 
up to $3.3 million has been allocated for new infrastructure in the region. The infrastructure will facilitate 
long-term monitoring of the groundwater resource, and facilitate research projects through the NCGRT. 
 
Selection of seven sites was jointly undertaken by NCGRT and DFW, with DFW responsible for negotiating 
ongoing access to sites, project management, and all procurement for drilling services including provision 
of Wellsite Hydrogeologists for supervision of the drilling operation (Figure.2) 
 
At the completion of NCGRT research, the Agency will consider including wells drilled from this program to 
the existing groundwater observation network in the McLaren Vale PWA. This report details the technical 
specifications of the Phase-2 well drilling and construction program.  
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REGIONAL GEOLOGY  
The Willunga Embayment is located within the McLaren Vale PWA, approximately 45 km south of Adelaide 
and on the eastern margin of the St Vincent Basin. The basin is a structurally controlled trough bounded in 
the south and east by the Willunga Fault and to the north by outcropping pre-Cambrian/ Cambrian 
basement. The stratigraphy and hydrostratigraphy is given in Table 1. The trough is formed by the 
southward tilt of a basement block below the basin, with the upper edge of the block exposed at the 
Onkaparinga Gorge. The depth of the basin increases to about 350 m near the Willunga Fault at Aldinga. 

Table 1. Stratigraphy and Hydrostratigraphy of the Willunga Embayment 

 

REGIONAL HYDROGEOLOGY  
The Willunga Basin contains Quaternary and Tertiary sediments that reach a maximum thickness of about 
350 m in the southern and south-eastern areas.  The sediments finger out against basement rocks along the 
northern boundary of the McLaren Vale PWA and the Willunga Fault to the east. The pre-Cambrian/ 
Cambrian basement underlies a succession of Quaternary and Tertiary sediments and a schematic cross-
section showing the extent of the four main aquifer systems along the main axis of the Willunga 
Embayment (north-east – south-west) is shown in Figure. 3. 
 
Groundwater occurs in four major aquifers: 
 
• Quaternary Aquifer 
• Port Willunga Formation Aquifer 
• Maslin Sands Aquifer 
• Fractured Rock Aquifer 
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QUATERNARY AQUIFER  

Sands and interbedded clays form shallow Quaternary unconfined aquifers which are generally low yielding 
and provide mostly stock and domestic supplies, with limited extraction for irrigation. Recharge is 
predominantly derived from local rainfall and runoff provided by streams.  

PORT WILLUNGA FORMATION AQUIFER  

The Port Willunga Formation aquifer consists of sand and limestone and generally is of high yield. It is 
unconfined in its northern extent near McLaren Vale and McLaren Flat, but is confined by Quaternary 
sediments in the south and south-western parts of the PWA. Recharge from rainfall primarily occurs where 
it is unconfined. Approximately 67% of groundwater extraction within the PWA is directly from this 
formation.  

MASLIN SANDS AQUIFER  

The Maslin Sands aquifer directly overlies basement rocks and comprises fine to coarse sands and clays. 
The aquifer is recharged by rainfall in the north-east of the PWA where it outcrops. Elsewhere, the aquifer 
is confined and separated from the overlying Port Willunga Formation aquifer by the Blanche Point 
Formation aquitard which consists of low-permeability marine mudstone and limestone. Approximately 
18% of groundwater extraction within the PWA occurs from this formation.  

FRACTURED ROCK AQUIFER  

Fractured Rock aquifers occur in pre-Cambrian/ Cambrian basement rocks (slate, quartzite, shale) which 
form ranges of the Adelaide Geosyncline to the east of the Willunga Fault and also along the Onkaparinga 
Gorge. Infiltration of rainfall provides recharge to the aquifer where they underlie sedimentary aquifers 
within the Willunga Basin. Approximately 15% of groundwater extraction occurs from the fractured rock 
aquifers.  

GROUNDWATER FLOW AND SALINITY  

PORT WILLUNGA FORMATION AQUIFER  

Groundwater within the Port Willunga Formation typically flows from the higher north-eastern part of the 
basin towards the coast in a south-westerly direction. The groundwater salinity contours show an increase 
toward the coast in a south-westerly direction from about 700 mg/L to over 3000 mg/L. In some parts of 
the basin, the lower portion of the Port Willunga Formation contains lower salinity groundwater than the 
upper portion.  

MASLIN SANDS AQUIFER  

Groundwater in the Maslin Sands aquifer flows from the recharge areas in the north-east towards the 
south-west. Salinity in the aquifer ranges from below 500 mg/L in the north and increases down gradient 
towards the coast and along the south-west margin.  

FRACTURED ROCK AQUIFER  

Groundwater flow within this aquifer generally follows the topography and flows from high points around 
the basin margin toward the low points within the basin, with some discharge to the sedimentary aquifers. 
Beneath the sediments, the flow direction in the Fractured Rock aquifer is south-west toward the coast. 
The salinity distribution in this aquifer is variable. 
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DRILLING PROGRAM AND WELLFIELD DESIGN 
The Phase-2 drilling program was designed for construction of a new wellfield comprising 37 groundwater 
observation wells at seven sites on a south-west to north-east transect across the Willunga Embayment. 
This transect commenced in Aldinga (Site-1) and ended in Blewitt Springs (Site-7). Locations of all sites are 
given in Figure 2. 
 
The wellfield was designed by the NCGRT to undertake long term research of groundwater flow 
interactions of the fractured rock basement and sedimentary basin, leakage of groundwater between the 
multi-aquifer systems, groundwater discharge into the ocean, risk of climate change induced sea water 
intrusion, vertical and horizontal groundwater flow characteristics, groundwater age and residence time/ 
flux modelling through isotope analysis and other leading edge techniques. Plans for Individual Site 
Locations are given in Figures 4 to 10. 
 
Kangarilla Drilling Pty Ltd was awarded a contract for the drilling program in mid 2012. Works commenced 
in July 2012 and were completed in April 2013. Drilling Solutions Pty Ltd were engaged as a sub-contractor 
by Kangarilla Drilling to diamond-core a sequence of the Blanche Point Formation aquitard for the 
determination of pore water age and residence periods by the NCGRT, and this occurred at 5 sites.  

WELL DRILLING AND CONSTRUCTION  
Kangarilla Drilling were engaged to drill and construct 37 observation wells. The drilling rig deployed for the 
drilling operation was an Ingersoll Rand TH60. All drillholes were drilled by rotary mud (Polymer) at a 
nominal 200 mm diameter with either a pick or roller bit.  

A primary drillhole was drilled to target depth (TD) and informed all remaining well completion details on a 
site by site basis. 

Representative samples from cuttings were collected in vials and chip trays at 1m increments from surface 
to total depth (TD) on the primary drillhole (Well-1) at each site. Sampling at subsequent drillholes occurred 
at 1 m intervals starting from 20 m above TD.  

A Chronology of Events related to the drilling program was recorded is displayed in Appendix A. 

WELL DESIGN 

Well construction incorporated in-line completions and design based upon a nominal 100 mm diameter 
Class 12 or 18 UPVC casing with either a 100 mm Class 12 or 18 UPVC 0.5 mm slotted casing or 100 mm 
wirewound stainless steel 304 grade screen. There were no sumps constructed below the production zone.  

Gravel pack was nominal 7 mm rounded quartz gravel blended with 8/16 sand and grouting to surface was 
undertaken through tremmie line displacement and multiple polypipe strings. Development was 
undertaken for a minimum of three hours through a 2” drill stem and did not include jetting through the 
screen with air/ water. Wells were not sterilised at the request of NCGRT. 

Completion at surface was with either a lockable galvanised stand pipe or a lockable concrete gattic cover 
set into a concrete pad. 

A detailed Lithological Log of each Site is contained in Appendix B. – Lithological Log. 

All final well specifications are tabulated in Appendix C - As Constructed Drilling Schedule, and illustrated in 
Appendix D - Well Schematic Diagrams. 
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DIAMOND CORING OF THE AQUITARD 

Drilling Solutions were engaged as a sub-contractor by Kangarilla Drilling to diamond core a discrete 
sequence of the Blanche Point Formation at Sites 1, 2, 3, 4 and 7. Coring was omitted at Sites 5 and 6 
toward the end of the construction program. Core intervals are given in Table 2 below. 

The drilling rig deployed for the drilling operation was a MRK 5 Investigator utilising HQ rods and a core 
barrel capable of retrieving core of 1 metre length. 

Table 2. Diamond Core Intervals 

Drillhole 
Name 

Start (mBGL) Finish (mBGL) Length (m) 

WSS-P2 S1-1 75.3 147 71.7 

WSS-P2 S2-1 66 148 82 

WSS-P2 S3-1 111 179 68 

WSS-P2 S4-1 50 105 55 

WSS-P2 S5-1 Cancelled   

WSS-P2 S6-1 Cancelled   

WSS-P2 S7-1 0 59 59 

 

DOWNHOLE WIRELINE LOGGING 
DFW Geophysical services were deployed to survey the primary drillhole (deepest) well at each site through 
a mudded and open drillhole. The results from the survey coupled with the lithology/ hydrostratigraphy 
description obtained from strata sampling informed the aquifer boundaries and adjustment of completion 
depth of associated wells at each site. Results from Geophysical surveying are contained in Appendix E. 

The survey suite included the following downhole instrumentation: 

• Gamma (GAPI), Near/ Far Density (NEAR, FAR), Neutron (NEUT), Calliper (CALI), Spontaneous 
Potential (SP), Point Resistance (PR), Focussed Resistivity (Latter? Log), Electromagnetic Induction 
(MED, DEEP) 



 

Technical note 2013/03 7 

Figure 1. McLaren Vale Prescribed Water Allocation – Study Area 
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Figure 2. Site Locations 
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Figure 3. WSS-P2 - Geological Cross Section 
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Figure 4. Site-1  
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Figure 5. Site-2 
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Figure 6. Site-3 
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Figure 7. Site-4 
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Figure 8. Site-5 
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Figure 9. Site-6 
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Figure 10. Site-7 
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APPENDICES 

APPENDIX A. CHRONOLOGY OF EVENTS 

   
 

Date Week Days Total Work Days Notes 

Saturday, 30 June, 2012 0     Field Equipment - sorting, cleaning and packing vehicle 

Sunday, 1 July, 2012 1       

Monday, 2 July, 2012 1 1 1 
Kangarilla Drilling in Nangkita completing development, and sterilising 
equipment 

Tuesday, 3 July, 2012 1 2 2 Start S4-1. Drill 0 - 62 mBGL. 

Wednesday, 4 July, 2012 1 3 3 Drill 62 - 135 mBGL. 

Thursday, 5 July, 2012 1 4 4 Drill 135 - 146.5 mBGL. Geophysically log S4-1 

Friday, 6 July, 2012 1 5 5 Grout and run casing S4-1 

Saturday, 7 July, 2012 1 6 6 Finish grouting of S4-1 

Sunday, 8 July, 2012 2 7     

Monday, 9 July, 2012 2 8 7 S7-Core. S4-1 Development 

Tuesday, 10 July, 2012 2 9 8 S7-Core. S4-2 commence drill 0 to 50 mBGL. 

Wednesday, 11 July, 2012 2 10 9 S7-Core. S4-3 commence drill 0 to 87 mBGL 

Thursday, 12 July, 2012 2 11 10 S4-3 drill 87 to 117 mBGL and commence construction. 

Friday, 13 July, 2012 2 12 11 S4-2 Core. S4-3 grout and develop. 

Saturday, 14 July, 2012 2 13     

Sunday, 15 July, 2012 2 14     

Monday, 16 July, 2012 3 15 12 
S4-5 Drill to TD 47 mBGL. S4-2 Core from 50 to 54 mBGL. M Booth to 
medical. 

Tuesday, 17 July, 2012 3 16 13 
S4-5 Construct (Slotted) 44-47 mBGL, gravel + grout to surface. S4-2 Core 
from 54 to 106 mBGL. Safework SA 

Wednesday, 18 July, 2012 3 17 14 S4-5 Develop. S4-2 Core 105 mBGL.  

Thursday, 19 July, 2012 3 18 15 S4-6 Drill and Construct 29 - 32 mBGL. 

Friday, 20 July, 2012 3 19 16 S4-6 Develop.  

Saturday, 21 July, 2012 3 20     

Sunday, 22 July, 2012 3 21     

Monday, 23 July, 2012 4 22 17 
S4-2 Drill 0 to 44 mBGL with 7 7/8" (previously drilled 6" to 50 mBGL, & 
cored 50 to 105 mBGL). 

Tuesday, 24 July, 2012 4 23 18 S4-2 Drill 44 to 123 mBGL. 

Wednesday, 25 July, 2012 4 24 19 
S4-2 Drill 123 to 134 mBGL. Construct 0 to 129, 129 to 134 mBGL. 1st 
Grout plug. 

Thursday, 26 July, 2012 4 25 20 S4-2 2nd Grout plug to surface. Commence development from 60 mBGL. 

Friday, 27 July, 2012 4 26 21 
Commence development from 119 mBGL with Poly. Unsafe. Run 2" rods 
to 86 mBGL and commence. 

Saturday, 28 July, 2012 4 27     

Sunday, 29 July, 2012 4 28     

Monday, 30 July, 2012 5 29 22 
S4-2 pull 2" galv rods from 86 m. Commence drilling of S4-4 (Tortachilla). 
Drill 0 to 87 mBGL metres here. 

Tuesday, 31 July, 2012 5 30 23 
S4-2 Drill 87 to 102. Install casing 0-97, 97 to 102 WWSS-Screen. Grout 
thru initial 2xtremmies. 

Wednesday, 1 August, 2012 5 31 24 S4-2 Grout to surface. Commence development. 

Thursday, 2 August, 2012 5 32 25 S4-2 Clean up. Sterilisation and prep. For S7. 

Friday, 3 August, 2012 5 33 26 Maintenance 
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Date Week Days Total Work Days Notes 

Saturday, 4 August, 2012 5 34     

Sunday, 5 August, 2012 5 35     

Monday, 6 August, 2012 6 36 27 Service and repair to Rig/ Equiptment etc 

Tuesday, 7 August, 2012 6 37 28 Drill S7-1 7 7/8" 0 to 74 mBGL. 

Wednesday, 8 August, 2012 6 38 29 
Drill 74 to 123 mBGL. End of Rods at 123. Request additional rods 123 to 
129 mBGL.  

Thursday, 9 August, 2012 6 39 30 
Geophysics 0 - 129 mBGL. 1130 on: construct S7-1. 0 to 126 Casing, 126 to 
129 Slotted CL18 Casing. Grout from 120m (double tremmie) to ~50 
mBGL 

Friday, 10 August, 2012 6 40 31 Second grout plug, develop from 70 mBGL. 

Saturday, 11 August, 2012 6 41     

Sunday, 12 August, 2012 6 42     

Monday, 13 August, 2012 7 43 32 Drill S7-2 from 0 to 38 mBGL 

Tuesday, 14 August, 2012 7 44 33 
Drill S7-2 from 38 to 83. Commence construction 0 to 80, 80 to 83. Grout 
from 70 to ~20 mBGL  

Wednesday, 15 August, 2012 7 45 34 
Grout S7-2 ~20 m to surface. Commence airlift development from 60m, 
until clear. 

Thursday, 16 August, 2012 7 46 35 
Install standpipes to S4 wells(?) TBC dependent on conditions. No drilling 
at S7. 

Friday, 17 August, 2012 7 47 36 No drilling at S7. Maintenance to equipt and S4 standpipes(?) TBC 

Saturday, 18 August, 2012 7 48     

Sunday, 19 August, 2012 7 49     

Monday, 20 August, 2012 8 50 37 Rig back to S7, commence S7-4. Drill S7-4 0 to 27, grout. 

Tuesday, 21 August, 2012 8 51 38 Develop S7-4. Relocate to S7-3 (spud in to commence 64-67) Drill 0 - 25 

Wednesday, 22 August, 2012 8 52 39 Drill S7-3 25 - 67m, construct 0-64, 64-67 

Thursday, 23 August, 2012 8 53 40 Develop S7-4, de-mobilise from S7. 

Friday, 24 August, 2012 8 54 41 De-mobilise and sterilisation of equiptment. 

Saturday, 25 August, 2012 8 55     

Sunday, 26 August, 2012 8 56     

Monday, 27 August, 2012 9 57 42 
Pending City of Onkaparinga execution upon Authorisation for Site-2, 3, 5 
& 6, review set up at S2 (Ryan Road). Wellheads to S4. 

Tuesday, 28 August, 2012 9 58 43 
Set up on S2-1, site flooded due to perforation of an unidentified 
domestic water  supply. 

Wednesday, 29 August, 2012 9 59 44 
Spud in S2-1. Circulation issues with Control Casing. Install 9m 200mm 
Steel and grout back annulus. Drill 0 - 14 mBGL. Allow grout to cure. 

Thursday, 30 August, 2012 9 60 45 Drill S2-1 14 - 70 

Friday, 31 August, 2012 9 61 46 Drill S2-1 70 - 147 

Saturday, 1 September, 2012 9 62     

Sunday, 2 September, 2012 9 63     

Monday, 3 September, 2012 10 64 47 
Drill S2-1 147 - 184 mBGL. Hard Drilling and incremental low sample 
recovery. 

Tuesday, 4 September, 2012 10 65 48 
Drill S2-1 184 - 194 mBGL. Hard Drilling. Drillers request refusal at 194. 
Successful Geophys. Logging to 194 mBGL 

Wednesday, 5 September, 2012 10 66 49 
Commence construction of S2-1 Casing 0 - 189 mBGL, Screen 189 - 192 
mBGL. First grout 

Thursday, 6 September, 2012 10 67 50 
S2-1 Second grout and air-lift development from 130 mBGL for 3hr + 
149.5mBGL for 1hr 

Friday, 7 September, 2012 10 68 51 Drill S2-4 0 - 45 mBGL 

Saturday, 8 September, 2012 10 69     

Sunday, 9 September, 2012 10 70     

Monday, 10 September, 2012 11 71 52 Drill S2-4 44 -68 mBGL, construct 0 - 66, 66 - 68 
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Date Week Days Total Work Days Notes 

Tuesday, 11 September, 2012 11 72 53 Develop S2-4 from 45.5 mBGL for 3hr. Pack up site 2 

Wednesday, 12 September, 2012 11 73 54 no site works 

Thursday, 13 September, 2012 11 74 55 no site works 

Friday, 14 September, 2012 11 75 56 no site works 

Saturday, 15 September, 2012 11 76     

Sunday, 16 September, 2012 11 77     

Monday, 17 September, 2012 12 78 57 no site works 

Tuesday, 18 September, 2012 12 79 58 no site works 

Wednesday, 19 September, 2012 12 80 59 no site works 

Thursday, 20 September, 2012 12 81 60 no site works 

Friday, 21 September, 2012 12 82 61 no site works 

Saturday, 22 September, 2012 12 83     

Sunday, 23 September, 2012 12 84     

Monday, 24 September, 2012 13 85 62 no site works 

Tuesday, 25 September, 2012 13 86 63 no site works 

Wednesday, 26 September, 2012 13 87 64 no site works 

Thursday, 27 September, 2012 13 88 65 no site works 

Friday, 28 September, 2012 13 89 66 no site works 

Saturday, 29 September, 2012 13 90     

Sunday, 30 September, 2012 13 91     

Monday, 1 October, 2012 14 92 67 no site works (Public Holiday) 

Tuesday, 2 October, 2012 14 93 68 Reconvene at Site-2, for S2-7 (19 to 20m) 

Wednesday, 3 October, 2012 14 94 69 
Develop S2-7. Very little water, surging and add water to attempt to 
remove mud 

Thursday, 4 October, 2012 14 95 70 Drill S2-6, 0 to 34, construct 0-32, 32-34 

Friday, 5 October, 2012 14 96 71 Develop S2-6. Commence drill preparation for S2-5 

Saturday, 6 October, 2012 14 97     

Sunday, 7 October, 2012 14 98     

Monday, 8 October, 2012 15 99 72 Drill S2-5 0 to 50 mBGL. Construct 0-48, 48-50 

Tuesday, 9 October, 2012 15 100 73 Develop S2-5 

Wednesday, 10 October, 2012 15 101 74 Commence S2-3 

Thursday, 11 October, 2012 15 102 75 Drill S2-3 to 68 mBGL 

Friday, 12 October, 2012 15 103 76 Drill S2-3 68 - 118 mBGL 

Saturday, 13 October, 2012 15 104 77 Construct S2-3  

Sunday, 14 October, 2012 15 105     

Monday, 15 October, 2012 16 106 78 Develop S2-3. Prepare to drill S2-2 (pre-drill for Corer) 0 - 36 mBGL 

Tuesday, 16 October, 2012 16 107 79 S2-2 pre-drilling for Corer 36 to 67 mBGL 

Wednesday, 17 October, 2012 16 108 80 S2-2 Coring 67 to 68 mBGL & S1-1 Setup 

Thursday, 18 October, 2012 16 109 81 S2-2 Coring (68 to 73.5 mBGL) & S1-1 Setup, Drill 0 - 14 mBGL 

Friday, 19 October, 2012 16 110 82 
S2-2 Coring (73.5 to 87 mBGL) & S1-1 Drill 14 to 44 mBGL. S1-1 lost circ. 
34-44 mBGL 

Saturday, 20 October, 2012 16 111     

Sunday, 21 October, 2012 16 112     

Monday, 22 October, 2012 17 113 83 
S2-2 Coring (87 to 115.5 mBGL) & S1-1 Drill 44 to 48 mBGL - Lost 
Circulation 

Tuesday, 23 October, 2012 17 114 84 S2-2 Coring (Stuck) & S1-1 drill 48 to 99 mBGL 

Wednesday, 24 October, 2012 17 115 85 S2-2 Coring (Stuck) & S1-1 drill 99 to 149 mBGL 
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Date Week Days Total Work Days Notes 

Thursday, 25 October, 2012 17 116 86 S2-2 Coring (Stuck) & S1-1 drill 149 to 164 (includes 3m x overshoot) 

Friday, 26 October, 2012 17 117 87 
S2-2 Coring (Stuck until 1200hrs, then drill 115.5 to 148 mBGL) & 
construct S1-1 0-158, 158-161 mBGL 

Saturday, 27 October, 2012 17 118     

Sunday, 28 October, 2012 17 119     

Monday, 29 October, 2012 18 120 88 S1-1 2nd grout & air lift development (1hr) 

Tuesday, 30 October, 2012 18 121 89 S1-1 air lift (2hr) & commence drilling S1-3 0 to 33 mBGL. 

Wednesday, 31 October, 2012 18 122 90 S1-3 drill 33 to 74 mBGL, construct S1-3 0 to 72, 72 to 74 mBGL. 

Thursday, 1 November, 2012 18 123 91 S1-3 Air lift development. Drill S1-4 0 to 31 mBGL 

Friday, 2 November, 2012 18 124 92 S1-4 drill 31 to 59 mBGL, construct S1-4 0-57, 57-59 mBGL 

Saturday, 3 November, 2012 18 125     

Sunday, 4 November, 2012 18 126     

Monday, 5 November, 2012 19 127 93 
S1-4 second cement and development. S2-2 remove 66m of HW steel 
casing from 6" Drillhole. 

Tuesday, 6 November, 2012 19 128 94 S1-6 drill 0 to 31 mBGL 

Wednesday, 7 November, 2012 19 129 95 S1-6 develop. S1-5 Drill to 31mBGL 

Thursday, 8 November, 2012 19 130 96 S1-5 Drill 31 to 44 mBGL, construct 0-42, 42-44, Gravel 41-44, Grout 0-41 

Friday, 9 November, 2012 19 131 97 S1-5 Development. S1-2 (Core Sequence) drill 6" 0 to 37 mBGL. 

Saturday, 10 November, 2012 19 132     

Sunday, 11 November, 2012 19 133     

Monday, 12 November, 2012 20 134 98 S1-2 (Core Sequence) drill 6" 37 to 78 mBGL 

Tuesday, 13 November, 2012 20 135 99 S1 Demobilise for the corer. S2-2 re-mobilise 

Wednesday, 14 November, 2012 20 136 100 
S2-2 Commence drilling in cored hole, drill 0 to 30m 7 7/8". D-Solutions to 
S1-2, and commence set up of equiptment etc, core 76 mBGL. 

Thursday, 15 November, 2012 20 137 101 S2-2 drill from 30 to 142 mBGL. S1-2 (Core) 76 to 93 mBGL. 

Friday, 16 November, 2012 20 138 102 S2-2 drill from 142 to 161 mBGL. S1-2 (Core) 93 to 117 mBGL. 

Saturday, 17 November, 2012 20 139     

Sunday, 18 November, 2012 20 140     

Monday, 19 November, 2012 21 141 103 
S2-2 re-drill from 0-161, drillhole slumping quickly, and bailer indicates 23 
m BGL to blockage. S1-2 (Core) 117 to 148 mBGL all OK. 

Tuesday, 20 November, 2012 21 142 104 

S2-2 run rods and re-drill/ ream to 161. After trip out, indicates drillhole 
open. Run casing, short of target to 0-156, 156-159. D-Solutions HW 
casing stuck at S1-2, but rods out OK. Discuss the adjustment of S1-2 Well 
specifications, deeper to 0-144, 144-147 with EB. 

Wednesday, 21 November, 2012 21 143 105 S2-2 second grout and 2 hr development 

Thursday, 22 November, 2012 21 144 106 S2-2 top up of cement and additional 2 hr development 

Friday, 23 November, 2012 21 145 107 S2 demobilise and sterilisation. No drilling for WSS-P2 

Saturday, 24 November, 2012 21 146     

Sunday, 25 November, 2012 21 147     

Monday, 26 November, 2012 22 148 108 
Re-mobilise to S1-2 (Rig-1) and attempt removal of HW casing from cored 
drillhole S1-2 (Core) 

Tuesday, 27 November, 2012 22 149 109 S1-2 remove HW Casing, commence drillin 0 to 44 mBGL 

Wednesday, 28 November, 2012 22 150 110 S1-2 drilling 44 to 148 mBGL 

Thursday, 29 November, 2012 22 151 111 S1-2 Construction 0-144, 144-147 and first grout 

Friday, 30 November, 2012 22 152 112 S1-2 second grout and development. De-mobilise from S1 and S2. 

Saturday, 1 December, 2012 22 153     

Sunday, 2 December, 2012 22 154     

Monday, 3 December, 2012 23 155 113 Demobilise from S1 and S2. Sterilisation of equiptment, commence set S3 
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Date Week Days Total Work Days Notes 

Tuesday, 4 December, 2012 23 156 114 S3-1 Drill 0 to 74 

Wednesday, 5 December, 2012 23 157 115 S3-1 Drill rig down - intermitten hydraulic engine shutdown 

Thursday, 6 December, 2012 23 158 116 S3-1 Drill 74 to 118 

Friday, 7 December, 2012 23 159 117 
S3-1 Drill rig down - intermitten hydraulic engine shutdown. Trip out rods 
in afternoon. 

Saturday, 8 December, 2012 23 160     

Sunday, 9 December, 2012 23 161     

Monday, 10 December, 2012 24 162 118 S3-1 Drill 118 to 140 mBGL 

Tuesday, 11 December, 2012 24 163 119 S3-1 Drill 140 to 177 mBGL (condition drillhole) 

Wednesday, 12 December, 2012 24 164 120 
S3-1 Drill 177 to 190 mBGL (condition drillhole), ~100m of rods dropped 
into drillhole (afternoon) 

Thursday, 13 December, 2012 24 165 121 
S3-1 retrieve rods and inspect/change drill-bit. Rods stuck on trip-in at 
~40 mBGL. Geophysics cancelled. 

Friday, 14 December, 2012 24 166 122 S3-1 Re-drill in to 120 mBGL. Geophysics cancelled 

Saturday, 15 December, 2012 24 167     

Sunday, 16 December, 2012 24 168     

Monday, 17 December, 2012 25 169 123 S3-1 Re-drill from 120 to 214 mBGL (allows for a 3m overshoot) 

Tuesday, 18 December, 2012 25 170 124 
S3-1 Downhole Geophysics - note that successive shallower runs were 
encountered due to drillhole collapse 

Wednesday, 19 December, 2012 25 171 125 
S3-1 Swab to 214 mBGL. Construct casing 205-208 mBGL (shallower due 
to drillhole collapse) + 1st cement 

Thursday, 20 December, 2012 25 172 126 S3-1 2nd cement + initial development 

Friday, 21 December, 2012 25 173 127 
S3-1 3rd cement + additional development. Site clean-up prior to 
Christmas/ New Year shutdown 

Saturday, 22 December, 2012 25 174     

Sunday, 23 December, 2012 25 175     

Monday, 24 December, 2012 26 176 128 Kangarilla Drilling Pty - Christmas Shutdown 

Tuesday, 25 December, 2012 26 177 129 Kangarilla Drilling Pty - Christmas Shutdown 

Wednesday, 26 December, 2012 26 178 130 Kangarilla Drilling Pty - Christmas Shutdown 

Thursday, 27 December, 2012 26 179 131 Kangarilla Drilling Pty - Christmas Shutdown 

Friday, 28 December, 2012 26 180 132 Kangarilla Drilling Pty - Christmas Shutdown 

Saturday, 29 December, 2012 26 181     

Sunday, 30 December, 2012 26 182     

Monday, 31 December, 2012 27 183 133 Kangarilla Drilling Pty - Christmas Shutdown 

Tuesday, 1 January, 2013 27 184 134 Kangarilla Drilling Pty - Christmas Shutdown 

Wednesday, 2 January, 2013 27 185 135 Kangarilla Drilling Pty - Christmas Shutdown 

Thursday, 3 January, 2013 27 186 136 Kangarilla Drilling Pty - Christmas Shutdown 

Friday, 4 January, 2013 27 187 137 Kangarilla Drilling Pty - Christmas Shutdown 

Saturday, 5 January, 2013 27 188     

Sunday, 6 January, 2013 27 189     

Monday, 7 January, 2013 28 190 138 Kangarilla Drilling Pty - Christmas Shutdown 

Tuesday, 8 January, 2013 28 191 139 Kangarilla Drilling Pty - Christmas Shutdown 

Wednesday, 9 January, 2013 28 192 140 Kangarilla Drilling Pty - Christmas Shutdown 

Thursday, 10 January, 2013 28 193 141 Kangarilla Drilling Pty - Christmas Shutdown 

Friday, 11 January, 2013 28 194 142 Kangarilla Drilling Pty - Christmas Shutdown 

Saturday, 12 January, 2013 28 195     

Sunday, 13 January, 2013 28 196     
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Date Week Days Total Work Days Notes 

Monday, 14 January, 2013 29 197 143 
S3-4, pre-collar and drill 0 to 17 mBGL. Lost circulation at 17 mBGL, & 
connection with annulus of S3-1 - additional cementing conducted. 

Tuesday, 15 January, 2013 29 198 144 S3-1 & S3-4 cement and standby for curing 

Wednesday, 16 January, 2013 29 199 145 S3-4 drill 17 to 80 mBGL 

Thursday, 17 January, 2013 29 200 146 S3-4 drill 80 to 103 mBGL, case and cement 

Friday, 18 January, 2013 29 201 147 S3-4 2nd cement and development 

Saturday, 19 January, 2013 29 202     

Sunday, 20 January, 2013 29 203     

Monday, 21 January, 2013 30 204 148 S3-5 pre-collar & drill 0 to 42 mBGL. 

Tuesday, 22 January, 2013 30 205 149 S3-5 drill 42 to 62 mBGL, case and cement 

Wednesday, 23 January, 2013 30 206 150 S3-5 development 

Thursday, 24 January, 2013 30 207 151 S3-6 pre-collar & drill 0 to 34 mBG, case and cement 

Friday, 25 January, 2013 30 208 152 S3-6 develop 

Saturday, 26 January, 2013 30 209     

Sunday, 27 January, 2013 30 210     

Monday, 28 January, 2013 31 211 153 no site works (Public Holiday). 

Tuesday, 29 January, 2013 31 212 154 S3-2 (Core) Commence Pre-Collar, and drill 6" 0 to 42 mBGL. 

Wednesday, 30 January, 2013 31 213 155 S3-2 (Core) drill 6" 42 to 111 mBGL. 

Thursday, 31 January, 2013 31 214 156 Site clean up at S3, cuttings removal etc. 

Friday, 1 February, 2013 31 215 157 Sterilisation and re-mobilisation/ prep for S6. 

Saturday, 2 February, 2013 31 216     

Sunday, 3 February, 2013 31 217     

Monday, 4 February, 2013 32 218 158 
Mobilisation to S6-1, and drill 0 to 26 mBGL. S3-2 (Core) D-Solutions run 
rods through to 111.4 mBGL. 

Tuesday, 5 February, 2013 32 219 159 
Drill S6-1, 26 to 83 mBGL. D.Solutions core S3-2 (Core) from 111.4 to 139 
mBGL. 

Wednesday, 6 February, 2013 32 220 160 
Drill S6-1 83 to 92.2 mBGL, run Geophysics from 1300 hrs. Drill S3-2 
(Core) 139 to 159 mBGL. 

Thursday, 7 February, 2013 32 221 161 
Construct and Develop S6-1, 0-89, 89.5 to 92.5 mBGL. Drill S3-2 (Core) 
159 to 166.6 mBGL 

Friday, 8 February, 2013 32 222 162 
Develop S6-1. Complete drilling S3-2 (Core) 166.6 to 179 mBGL - and 
commence trip out/ pack up etc. 

Saturday, 9 February, 2013 32 223     

Sunday, 10 February, 2013 32 224   
Note: Willful damage to property at S3 & S6 [Police Report No: 13\J99423 
] 

Monday, 11 February, 2013 33 225 163 Drill S6-2 0 to 61 mBGL. Demobilise S3-2 (Core) rig and equiptment. 

Tuesday, 12 February, 2013 33 226 164 S6-2 Construct 0 to 58.5, 58.5 to 60.5 mBGL. 

Wednesday, 13 February, 2013 33 227 165 S6-2 Development. Drill S6-3 from 0 to 26 mBGL 

Thursday, 14 February, 2013 33 228 166 Drill S6-3 from 26 to 39 mBGL. Construct S6-3 36 to 39 mBGL. 

Friday, 15 February, 2013 33 229 167 Develop S6-2. De-mobilise from Site. 

Saturday, 16 February, 2013 33 230     

Sunday, 17 February, 2013 33 231     

Monday, 18 February, 2013 34 232 168 Re-mobilise to S3-2. Drill 0 to 117 mBGL (reaming out cored sequence) 

Tuesday, 19 February, 2013 34 233 169 S3-2 Drill 117 to 156 mBGL (reaming out core sequence) 

Wednesday, 20 February, 2013 34 234 170 
S3-2 Drill 156 to 184. Construct 0 to 181, 181 to 184 mBGL (Note that 
above target TD of 187, due to slumping) & initial grouting 

Thursday, 21 February, 2013 34 235 171 S3-2 Second grouting. 

Friday, 22 February, 2013 34 236 172 S3-2 Development 
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Date Week Days Total Work Days Notes 

Saturday, 23 February, 2013 34 237     

Sunday, 24 February, 2013 34 238     

Monday, 25 February, 2013 35 239 173 S3-3 Drill 0 to 74 mBGL 

Tuesday, 26 February, 2013 35 240 174 S3-3 Drill 74 to 146 mBGL 

Wednesday, 27 February, 2013 35 241 175 S3-3 Construct 0 to 142, 142 to 145 mBGL. 1st cement run. 

Thursday, 28 February, 2013 35 242 176 S3-3 Second cement and development.  

Friday, 1 March, 2013 35 243 177 
Site-3 De-mobilisation, sterilisation and rig maintenance. Underground 
service clearance and location at Site-5, due to pending harvest ops. 

Saturday, 2 March, 2013 35 244     

Sunday, 3 March, 2013 35 245     

Monday, 4 March, 2013 36 246 178 S5-1 Drill 0 to 74 mBGL 

Tuesday, 5 March, 2013 36 247 179 S5-1 Drill 74 to 103 mBGL 

Wednesday, 6 March, 2013 36 248 180 S5-1 Construct 0 to 98.7, 98.7 to 101.7 mBGL, Grout to surface 

Thursday, 7 March, 2013 36 249 181 S5-1 Development 

Friday, 8 March, 2013 36 250 182 S5-1 Drill and Construct 

Saturday, 9 March, 2013 36 251     

Sunday, 10 March, 2013 36 252     

Monday, 11 March, 2013 37 253 183 PUBLIC HOLIDAY 

Tuesday, 12 March, 2013 37 254 184 S5-2 Drill 0 to 68 mBGL 

Wednesday, 13 March, 2013 37 255 185 S5-2 Drill 68 to 80 mBGL, construct 0-77, 77-80 mBGL 

Thursday, 14 March, 2013 37 256 186 S5-2 Development 

Friday, 15 March, 2013 37 257 187 No site works - maintenance (Joe Mason last day) 

Saturday, 16 March, 2013 37 258     

Sunday, 17 March, 2013 37 259     

Monday, 18 March, 2013 38 260 188 S5-3 Drill 0 to 30 mBGL 

Tuesday, 19 March, 2013 38 261 189 S5-3 Drill 30 to 56 mBGL. Construct 0 to 52, 52 to 55 mBGL 

Wednesday, 20 March, 2013 38 262 190 S5-3 Development 

Thursday, 21 March, 2013 38 263 191 S5-4 Drill 0 to 28 mBGL. Construct 0 to 26, 26 to 28 mBGL 

Friday, 22 March, 2013 38 264 192 S5-4 Development 

Saturday, 23 March, 2013 38 265     

Sunday, 24 March, 2013 38 266     

Monday, 25 March, 2013 39 267 193 S5-5 drill 0 to 18 mBGL. construct 0 to 16, 16 to 18 mBGL. 

Tuesday, 26 March, 2013 39 268 194 S5-5 Development. De-mobilisation off Site-5. 

Wednesday, 27 March, 2013 39 269 195 Sterilisation and preparation fro S3-1 Rectification work 

Thursday, 28 March, 2013 39 270 196 NO site works 

Friday, 29 March, 2013 39 271 197 NO site works - Easter Public Holiday 

Saturday, 30 March, 2013 39 272     

Sunday, 31 March, 2013 39 273     

Monday, 1 April, 2013 40 274 198 NO site works - Easter Public Holiday 

Tuesday, 2 April, 2013 40 275 199 Re-mobilise to S3-1 Rectification work. Drill out casing to 7 mBGL. 

Wednesday, 3 April, 2013 40 276 200 S3-1 Rectification work. Drill out casing to 7 to 8 mBGL. 

Thursday, 4 April, 2013 40 277 201 
S3-1 Rectification work. Drill out casing to 8 to 24 mBGL. Deviation out of 
the casing has occurred at above 14.6 mBGL. KD Pty Ltd request lost hole. 

Friday, 5 April, 2013 40 278 202 S3-1 Clean up and remove stockpile, materials etc 

Saturday, 6 April, 2013 40 279     
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Date Week Days Total Work Days Notes 

Sunday, 7 April, 2013 40 280     

Monday, 8 April, 2013 41 281 203 S3-1b Redrill and Setup. Drill 0 to 30 mBGL. 

Tuesday, 9 April, 2013 41 282 204 S3-1b Drill 30 to 64 mBGL. 

Wednesday, 10 April, 2013 41 283 205 S3-1b Drill 64 to 148 mBGL. 

Thursday, 11 April, 2013 41 284 206 S3-1b Drill 148 to 192 mBGL 

Friday, 12 April, 2013 41 285 207 
S3-1b Drill 192 to 216 mBGL. Construct Casing 0-210/ Screen 210-213/ 
Gravel 208-215/ Grout 0-208 

Saturday, 13 April, 2013 41 286   S3-1b Second Grout 

Sunday, 14 April, 2013 41 287     

Monday, 15 April, 2013 42 288 210 S3-1b Top up Grout 

Tuesday, 16 April, 2013 42 289 211 S3-1b complete development from 150 mBGL. 

Wednesday, 17 April, 2013 42 290 212 - 

Thursday, 18 April, 2013 42 291 213 - 

Friday, 19 April, 2013 42 292 214 Cancelled - Concrete contractor to S1-1 

Saturday, 20 April, 2013 42 293     

Sunday, 21 April, 2013 42 294     

Monday, 22 April, 2013 43 295 215 Cancelled - Concrete contractor at S1-1 

Tuesday, 23 April, 2013 43 296 216 - 

Wednesday, 24 April, 2013 43 297 217 - 

Thursday, 25 April, 2013 43 298 218 - 

Friday, 26 April, 2013 43 299 219 - 

Saturday, 27 April, 2013 43 300     

Sunday, 28 April, 2013 43 301     

Monday, 29 April, 2013 44 302 220 Concrete contractor at S1-1 

Tuesday, 30 April, 2013 44 303 221 Concrete contractor at S1-2 

Wednesday, 1 May, 2013 44 304 222 Concrete contractor at S1-3 

Thursday, 2 May, 2013 44 305 223 Concrete contractor at S1-4 

Friday, 3 May, 2013 44 306 224 Concrete contractor at S1-5 

Saturday, 4 May, 2013 44 307     

Sunday, 5 May, 2013 44 308     
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APPENDIX D. WELL SCHEMATIC DIAGRAMS
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APPENDIX E. GEOPHYSICAL LOGS 
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APPENDIX F. DRILLERS WELL COMPLETION REPORTS 
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