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FOREWORD

South Australia’s natural resources are fundamental to the economic and social
well-being of the State. One of the State’s most precious natural resources, water
IS a basic requirement of all living organisims and is one of the essential elements
ensuring biological diversity of life at all levels. In pristine or undeveloped
situations, the condition of water resources reflects the equilibrium between,
rainfall, vegetation and other physical parameters. Development of these
resources changes the natural balance and may cause degradation. If degradation
is small, and the resource retains its utility, the community may assess these
changes as being acceptable. However, significant stress will impact on the ability
of the resource to continue to meet the needs of users and the environment.
Understanding the cause and effect relationship between the various atresses
imposed on the natural resources is paramount to developing effective
management strategies. Reports of investigations into the availability and quality
of water supplies throughout the State aim to build upon the existing knowledge
base enabling the community to make informed decisions concerning the future
management of the natural resources thus ensuring conservation of biological
diversity.

Brian Harris
Director, Knowledge and Information Division
Department of Water, Land and Biodiversity Conservation
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ABSTRACT

The second phase of drilling research and monitoring wells to assist with hydrogeological
investigations in the Mount Lofty Ranges was carried out in three stages between March
and May 2003. The first of these stages involved diamond coring at the Scott Bottom
research site (1 well to ~ 100 m depth) and at a new site near Balhannah (2 wells to ~
50 m depth) during March 2003. Diamond coring of what will ultimately be four new
monitoring, and to a lesser extent, research wells along the Willunga Fault was then
undertaken in May 2003 (total drilled depth ~ 330 m). The third and final stage of this
program was also achieved in May 2003, with a total of 16 new wells drilled by rotary-
hammer method. Of these 16 wells, ten were drilled (200 mm diameter, ~ 50 m depth) in
close proximity to each another and the diamond-cored holes at Balhannah, and two were
drilled (one 8" diameter to ~ 50 m, one 10” diameter to ~ 100 m) at each of Lobethal, Eden
Valley and Ashbourne.
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1 INTRODUCTION

The number of detailed groundwater investigations in the Mount Lofty Ranges (MLR) is
rapidly growing now that the South Australian Government has released it's intent to
prescribe the water resources of the region over the coming years. Construction of
reliable water allocation plans as a result of these prescriptions will require a sound
understanding of the hydrogeology, surface water hydrology and the interactions between
surface water and groundwater resources.

Due to the inherent nature of fractured-rock aquifers in this part of the state, establishing
the water allocation plans will require not only a review of historical data (which is almost
absent for many areas of the MLR), but also a thorough application of the best available
science to several representative catchments. This will provide “best estimates” of
groundwater recharge rates and an idea of how groundwater flows through this extremely
complex geological province.

The first phase of drilling new wells to facilitate groundwater investigations in the MLR was
carried out at Scott Creek in March 2002 (James-Smith & Harrington, 2002). Preliminary
field investigations at this site (Harrington, 2003) and a review of knowledge gaps and
representative catchments for the rest of the MLR identified the need for an extra well at
the Scott Creek site and the establishment of several other groundwater investigation
sites. This report presents the locations, drilling specifications and results of Phase 2
drilling, which was divided into three stages:

1. Diamond coring: 1 well at Scott Creek, 2 wells near Balhannah
2. Diamond coring: 4 wells along the Willunga Fault

3. Rotary-hammer drilling: 10 wells at Balhannah, plus 2 wells near each of the towns
of Lobethal, Eden Valley and Ashbourne.

Diamond coring at Scott Creek was undertaken for the purpose of mapping fracture
locations near existing wells, which will ultimately facilitate the installation of a multi-level
sampling device (Solinst®) recently purchased by the Groundwater Group. The
Balhannah site was selected as the most suitable place to establish a research project to
investigate groundwater flow and pollutant migration processes in the fractured meta-
sediments. Two wells were cored at this site during phase 2.1 to enable fracture mapping
between the 10 new rotary-hammer-drilled observation wells that were completed during
phase 2.3 (below).

The four new wells along the Willunga Fault were constructed for several reasons. Firstly
they were required to expand the Willunga Groundwater Basin observation well network to
incorporate the surrounding fractured-rock aquifers (Sereda and Martin, 2000). Secondly,
they will enable monitoring of water level changes caused by both climatic variability and
anthropogenic activities, and the effects that these changes may have on spring-fed dams
in the area (Clarke, 2001). Finally, the wells will provide ideal research sites for a separate
project that is developing methods to estimate groundwater movement between the
fractured-rock highlands and the sedimentary aquifers on the plains (i.e. the Willunga
Basin).
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INTRODUCTION

Phase 2.3 saw the completion of 2 new wells near each of the towns of Lobethal, Eden
Valley and Ashbourne (in addition to the 10 wells mentioned previously for the Balhannah
“peppered” site). These three sites are located in different focus catchments for
groundwater investigations, and it is envisaged that as funding becomes available through
the prescription process, the wells will be tested, instrumented with piezometers and
sampled for environmental tracers; thereby providing estimates of groundwater recharge
rates and flow velocities in these parts of the MLR.
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2 METHODS AND RESULTS OF DRILLING
PHASE 2

2.1 Scott Bottom & Balhannah — diamond coring

Diamond coring at both Scott Creek and Balhannah during Phase 2.1 was undertaken by
Coughlan Drilling Pty Ltd using a UDR 600 top-head-drive, air core rig with HQ3 pipe and
split-tube core recovery equipment. The new well in Scott Creek catchment (Permit
Number PN 61149) was drilled approximately 5 m SE of the “control” hole (PN 58095) at
Scott Bottom (James-Smith and Harrington, 2002; Figure 20). Core recovery often
approached (and sometimes exceeded) 100% throughout the Quaternary veneer
sediments and the underlying Proterozoic meta-siltstone (Woolshed Flat Shale). Total
depth drilled was 98.7 m and only 6.5 m of surface casing was required to prevent hole
collapse. Strata encountered in this hole was primarily the Woolshed Flat Shale
consisting of fine, grey, laminated meta-siltstone with pyrite and quartz veining (Appendix
A). Fractures were ubiquitous throughout the core although tended to decrease in
frequency with increasing depth. The only other feature of the core worthy of mention was
a hard, white calcareous layer between approximately 60—74.5 m depth, often marble-like
in appearance with inter-layered pale green — grey silistone, extensive pyrite
mineralisation and occasional fine sandy layers.

Core collected from the two wells at Balhannah (PN 61098 and PN 61105, Figure 1)
displayed less variability in lithology than the Scott Creek site, however most fractures
contained secondary mineralisation of either orange iron oxides, white carbonates (Figure
2a), green clay (possibly chlorite, Figure 2b) or pyrite. The main geological unit, a light- to
dark-grey, slaty meta-siltstone (Figure 2c¢) was interpreted to be the Balhannah Shale
Member of the Woolshed Flat Shale (Appendix B).

Both of these wells were drilled to ~ 50 m total depth and completed as open holes, with
13.5m and 10.5m of 125 mm PVC surface casing for PN 61098 and PN 61105
respectively.

2.2 Willunga Fault — diamond coring

The four new water wells along Willunga Fault (Figure 3) were also continuously cored by
Coughlan Drilling Pty Ltd to enable detailed logging of geology and fracture
locations/orientations. Total depths ranged from 60 m and 70 m for wells PN 62012 and
PN 62020 (respectively) up to 99 m for wells PN 61093 and PN 62019. The main
lithology encountered was meta-siltstone of either the Saddleworth, Angepena or Elatina
Formations (Appendix C). Well PN 61093 on Marshall Rd, Willunga will be used primarily
to estimate groundwater fluxes across the fault. For this reason, the entire core was
digitally photographed for future reference (Appendix D).
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Figure 1. Location of new wells at Balhannah "Peppered Site" May 2003
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METHODS AND RESULTS OF DRILLING PHASE 2

Figure 2 (a, b) Fracture mineralisation at 19 m depth in core PN 61098, (c) typical
section of Balhannah Shale Member in core PN 61105 (depth 17.5 —
20.6 m)

(c)
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Figure 3.
Location of new wells along Willunga Fault, May 2003
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METHODS AND RESULTS OF DRILLING PHASE 2

2.3 Balhannah, Lobethal, Eden Valley & Ashbourne — rotary-
hammer drilling

All rotary-hammer drilling was carried out by Frank Walsh Drilling (SA) Pty Ltd of Mount
Barker. The first 10 wells were drilled (8" diameter) near the two cored holes at the
Balhannah site (Figure 1). Total depths range from 49 to 56 m, and each well was
completed as open hole with 200 mm ID steel surface casing. Drill cuttings were
consistent with core observations from the Phase 2.1 drilling (Appendix B).

Two wells were then drilled near each of the towns of Lobethal, Eden Valley and
Ashbourne (Figure 4). The first was a large-diameter (10”) hole targeted at approximately
100 m depth while the second was drilled (8” diameter) several metres away to a total
depth of up to 60 m. Strata consisted primarily of fractured meta-siltstone and sandstone
at the three sites (Appendix E). Groundwater in each of these six wells was profiled for
Electrical Conductivity (amongst other parameters) approximately two months after drilling
using a YSI® down-hole sonde, the results of which are summarised graphically in
Appendix F.
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3 OUTCOMES AND FUTURE DIRECTIONS

A summary of all wells drilled during Phase 2, their locations, completion details and
groundwater characteristics (SWL and EC) is compiled in Table 1. At the time of writing
this report, the Balhannah wells have already been surveyed - others will be done in the
coming months.

The four new wells along Willunga Fault have been incorporated into the Willunga Basin
observation well network, and it is envisaged that the 17 other wells drilled during this
phase will soon be monitored for both water levels and salinity profiles on a routine basis
by DWLBC staff.

Groundwater recharge and flow investigations at Scott Creek are ongoing, and the new
well is planned to be instrumented with the Solinst® early 2004 to aid chemical and isotopic
sampling as well as applied tracer tests. The new set of wells at Balhannah have already
been utilised for a novel test to identify principal flow zones and characterise the site for
future tests (report due early 2004). The Willunga wells have also received some early
attention, with acoustic logging and regular sonding to identify fracture locations and
behaviour. Finally, the three pairs of wells at Lobethal, Eden Valley and Ashbourne will be
tested and completed as nested piezometers during 2004 to provide recharge estimates for
Water Allocation Plans in the Eastern Mt Lofty Ranges.
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OUTCOMES AND FUTURE DIRECTIONS

Table 1.

Location
Scott Bottom
Balhannah

Willunga Fault

Lobethal
Eden Valley

Ashbourne

Permit No.
61149
61098
61105
61106
61107
61108
61109
61110
61111
61112
61113
61114
61115
61903
62012
62019
62020
61094
61095
61092
61093
61096
61097

Unit No.
6627-1-0854
6628-2-1201
6628-2-1200
6628-2-1211
6628-2-1205
6628-2-1202
6628-2-1207
6628-2-1210
6628-2-1208
6628-2-1206
6628-2-1203
6628-2-1204
6628-2-1209
6627-10776
6627-10777
6627-10778
6627-10775
6628-21219
6628-21220
6728-3485
6728-3486
6627-10779
6627-10780

Easting
288055
299411.263
299436.15
299430.134
299423.504
299431.672
299422.729
299414.928
299405.146
299407.402
299416.854
299409.001
299410.649
280090
278354
284228
285123
308460
308459
324630
324634
297574
297576

Northing
6113753
6126187.461
6126218.036
6126210.576
6126202.831
6126193.57
6126189.015
6126184.842
61261179.66
6126189.381
6126195.834
6126199.146
6126208.984
6096735
6094358
6102553
6104828
6136727
6136738
6162496
6162496
6089780
6089786

Total depth (m)
98.7
50.0
49.7
48.7
55.7
48.6
55.6
55.6
55.5
55.5
55.6
55.7
55.5
100
60
99
70
87.9
55.5
103.4
60
96.6
48.7

Summary of borehole locations and characteristics, Mt Lofty Ranges Drilling Phase 2

Geology

WEFS

BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
BSM (WFS)
Angepena Fm.
Elatina Fm.

Saddleworth Fm.
Saddleworth Fm.
Saddleworth Fm.
Saddleworth Fm.

SWL (m)/(date)
0.63 (19/02/03)
10.21 (17/04/03)
7.68 (17/04/03)
6.9 (10/07/03)
7.71 (10/07/03)
8.2 (10/07/03)
8.9 (10/07/03)
9.23 (10/07/03)
9.66 (10/07/03)
9.13 (10/07/03)
8.46 (10/07/03)
8.57 (10/07/03)
7.74 (10/07/03)
10.77 (05/08/03)
17.88 (04/08/03)
21.02 (01/08/03)
38.83 (05/08/03)
24.68 (10/07/03)
24.71 (10/07/03)
2.16 (10/07/03)
3.45 (10/07/03)
9.27 (10/07/03)
8.90 (10/07/03)

EC (uS/cm)/(date)
2960-3230 (19/02/03)

Highly variable
(between wells
and with
increasing depth)

See sonde results
Appendix F (18/07/03)

BSM = Balhannah Shale Member of the WFS = Woolshed Flat Shale
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5 APPENDIX A

WATER WELL LOG FOR SCOTT CREEK (PHASE 2.1)
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RESOURCE ASSESSMENT DIVISION - GROUNDWATER ASSESSMENT BRANCH

WATER WELL LOG

PROJECT: MLR Groundwater Investigation

PERMIT No. 61149

UNIT No. 6627-1-0854

Well Name: SCOTT CORE NO. 1 .
Location:  350m N Scott Bottom Weir Hundred: Noarlunga ~ Section: 286
Coordinates; (approximate) 288055 E 6113753 N Surface Elevation (m): Datum:
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER (m) SUPPLY SALINITY
AQU' FER (m) (m) From | To L/sec Test length Method EC (uS/cm @ 25°C) Comment
NA 0 100 2960 Downhole sonde of
SUMMARY 110 | 117 3230 nearby well
PN 58095 (19/2/03)
(SWL ~0.63 m)
DEPTH(M) | GrapHIC | ROCK/SEDIMENT . Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION Formation/Age Core T
rom To Sample
(mm) | (m) | (M)
0 5.7 Alluvium Reddish brown and grey clay, calcareous in parts. Quaternary 100 | O 6.5
5.7 6.4 Weathered grey siltstone (phyllitic texture) amongst light grey calcareous clay,
iron oxide staining.
6.4 98.7 Woolshed Flat Dark grey laminated meta-siltstone. Irregularly spaced, highly fractured zones Burra Group
Shale (frequent near surface) and massive rock (especially at depth) with quartz veins (Proterozoic)
and pyrite throughout. Possible white, crystalline, meta-dolomite between 60 to
74.5 m depth, inter-layered pale green — grey siltstone.
REMARKS: DRILL TYPE: Diamond COMPLETED: 6 March 2003

Continuous diamond core retrieved from surface to final drilled depth. Eight (8) small sections of core were wax-dipped and kept

DRILL FLUID: Water

LOGGED BY: G. Harrington

aside from the core trays for subsequent mineralogical and/or pore water chemical analyses.

START: 3 March 2003

SHEET:10F1




6 APPENDIX B

WATER WELL LOGS FOR BALHANNAH (PHASE 2.1 AND 2.3)
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Coordinates: E 299430.134

N 6126210.576

GROUNDWATER PROGRAM
WATER WELL LOG

El. Surface(m)

El. Ref. Point(m)

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61106

UNIT No. 6628 - 21211

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
24 24 | 0.006 Drilling Airlift 1373 625044
SUMMARY 31 31 |32 |075 Drilling Airlift 1160 625045
34 34 345 |15 Drilling Airlift 1199 625046
EOH 48.7 | 1.5 20 minutes Airlift 1250 625047
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——— _
From To NAME Sample ia rom 0
(mm) | (m) | (M)
0 3.2 Light brown, gravely silty soil, gravel to 5mm QUATERNARY 200 | O 6
3.2 6.7 Light brown silty soil
6.7 10.2 Medium brown, silty clay, slightly calcareous
10.2 | 13.7 WOOLSHED Light grey silt, grey laminated meta siltstone gravel to 15mm ADELAIDEAN
FLAT SHALE
13.7 | 17.2 Grey laminated meta siltstone gravel to 10mm
17.2 | 20.7 Grey laminated meta siltstone gravel to 15mm, minor pyrite to 1mm.
20.7 | 24.2 Grey laminated meta siltstone gravel to 15mm
242 | 21.7 Grey laminated meta siltstone gravel to 5mm, pyrite to 1mm, minor milky
quartzite to 5mm
27.7 | 31.2 Grey laminated meta siltstone gravel to 15mm, Fe staining, <5% milky quartzite
REMARKS: at 13 m added water to cuttings pipe to settle dust
- . DRILL TYPE: H COMPLETED 7/5/03
Drilling Contractor: Frank Walsh Drilling, Mt Barker ammer
DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Peppered Site

PERMIT No. 61106

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6628 - 21211
Biodiversity
C i .
enservation Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
31.2 | 347 Grey laminated meta siltstone to 15mm with some Fe staining. Pyrite cubes and
clusters to 10mm.
34.7 | 38.2 Grey laminate meta siltstone to 15 mm with no Fe staining evident. Small pyrite
cubes to 2mm.
38.2 | 41.7 Grey laminated meta siltstone to 15 mm with no Fe staining evident. Pyrite
flecks on meta siltstone to <1mm throughout. Minor milky quartzite.
417 | 45.2 Grey laminated meta siltstone to 15 mm with no Fe staining evident. Pyrite
flecks on meta siltstone to <1mm throughout. Minor milky quartzite.
452 | 48.7 Grey laminated meta siltstone to 15 mm with no Fe staining evident. Minimal
pyrite evident. More milky quartzite than in previous interval. EOH
SHEET 20F2
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The Department of
Mater, Land ana
iod

Conservation

GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Peppered Site

PERMIT No. 61107

UNIT No. 6628 - 21205

Coordinates: E 299423.504 N 6126202.831 El. Surface(m) El. Ref. Point(m) Datum: AGD 84 Hundred: Onkaparinga Sec: PT4023
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQU| FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
275 27.5 | 0.006 Drilling Airlift 1412 625051
SUMMARY 35 35 10.08 Drilling Airlift 1334 625052
50 50 |51 |06 Drilling Airlift 1233 625053
EOH 55.7 | 0.4 20 minutes Airlift 1210 625054
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core (——— _
From To NAME Sample ia rom 0
(mm) | (m) (m)
0 3.3 Light orange brown clayey soil, slightly plastic and can form small balls. QUATERNARY 200 | O 6
3.3 6.7 Light brown silty sandy soil. Sli9ghtly gravelly to <5mm weathered grey
sandstone.
6.7 10.2 Medium brown and grey sandy silty soil.
10.2 | 13.7 Medium brown and grey weathered meta siltstone to <Smm. Flecks of pyrite to
<imm.
13.7 | 17.2 WOOLSHED Light Grey weathered meta siltstone to <5mm. ADELAIDEAN
FLAT SHALE
17.2 | 20.7 Medium grey laminated meta siltstone with minor Fe staining. Minor pyrite
cubes to <Imm. Minor milky quartzite.
20.7 | 24.2 Medium grey laminated meta siltstone with minor pyrite to 3mm evident on
siltstone.
242 | 21.7 Medium grey laminated meta siltstone no pyrite evident on siltstone. Minor
milky quartzite.
REMARKS: at 10 m added water to cuttings pipe to settle dust _
Drilling Contractor: Frank Walsh Drilling, Mt Barker DRILL TYPE: Hammer COMPLETED 8/5/03
DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Peppered Site

PERMIT No. 61107

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6628 - 21205
Bl0d vV er Ly
C i .
enservation Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
27.7 | 312 Medium grey laminated meta siltstone with minor Fe staining. Pyrite flecks on
meta siltstone to 2mm. Minor pyrite on quartzite. <10% quartzite to 10mm.
Very minor rose quartzite.
312 | 347 Medium grey laminate meta siltstone with minor Fe staining. Very minor pyrite
on milky quartzite.
347 | 38.2 Medium grey laminated meta siltstone with minor Fe staining and pyrite cubic
clusters to <5mm. Milky quartzite < 5%.
38.2 | 41.7 Medium grey laminated meta siltstone with pyrite flecks and small cubes to <1m.
Minor milky white quartzite.
417 | 452 Medium grey laminated meta siltstone with minor Fe staining and with pyrite
flecks and small cubes to <1mm. 5% milky quartzite.
452 | 48.7 Medium grey laminated meta siltstone with very minor pyrite. No Fe staining.
Minor milky quartzite.
48.7 | 52.2 Medium grey laminated meta siltstone with minor Fe staining. 20% milky
quartzite. Pyrite cubes to 1mm.
52.2 | 55.7 Medium grey laminated meta siltstone with minor Fe staining and pyrite on
siltstone. 20% milky quartzite. Pyrite cubes to Imm. EOH
SHEET 20F2
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The Department of
Biodiversity
Conservation

Coordinates: E 299431.672

N 6126193.57

El. Surface(m)

GROUNDWATER PROGRAM
WATER WELL LOG

El. Ref. Point(m)

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61108

UNIT No. 6628 - 21202

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
21 21 ] 015 Drilling Airlift 1692 625055
SUMMARY 28 28 |31 |023 Drilling Airlift 1653 625056
39.7 39.7 | 0.35 Drilling Airlift 1513 625057
EOH 48.6 | 0.25 20 minutes Airlift 1485 625058
DEPTH (m) Depth CASING
GRAPLIC ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——— _
From To NAME Sample 1a rom 0
(mm) | (m) | (M)
0 3.3 Light orange brown silty soil. Minor gravel of light grey sandstone. QUATERNARY 200 | O 6
3.3 6.6 Light brown silty soil. Slightly sandy.
6.6 10.1 Medium brown silty soil. Slightly clayey in part with clay dark brown to dark
grey.
10.1 | 13.6 Medium dark borwn sandy silty soil. Toward 13.6 m soil change to medium grey
silty soil.
136 | 17.1 WOOLSHED Medium grey and light grey laminated meta siltstone gravel. ADELAIDEAN
FLAT SHALE
17.1 | 20.6 Medium grey laminated meta siltstone with weathered (very soft) meta siltstone.
50% milky quartzite. Fe staining evident on both meta siltstone and quartzite.
Minor pyrite fragments.
206 | 24.1 Medium grey meta laminated siltstone with minor Fe staining. Minor pyrite to 2
mm and very minor milky quartzite
REMARKS: Drilling Contractor: Frank Walsh Drilling, Mt Barker DRILL TYPE: Hammer COMPLETED 8/5/03
Added foam at 28 m to lift cuttings. DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Peppered Site

PERMIT No. 61108

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6628 - 21202
Bl0d Vv ers Ly
C : :
enservation Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
241 | 27.6 Medium grey meta laminated siltstone. Minor pyrite to 2 mm and very minor
milky quartzite.
276 | 31.1 Medium grey meta laminated siltstone. Minor pyrite on siltstone. No quartzite.
311 | 346 Medium grey meta laminated siltstone. Minor pyrite on siltstone. Very minor
quartzite.
346 | 38.1 Medium grey meta laminated siltstone. Very minor quartzite.
38.1 | 41.6 Medium grey meta laminated siltstone. Minor pyrite flecks on siltstone. <20%
milky quartzite. Minor pyrite cubes and clusters to 5mm.
416 | 45.1 Medium grey meta laminated siltstone. Minor pyrite flecks on siltstone. <5%
milky quartzite. Minor pyrite to Imm.
451 | 48.6 Medium grey meta laminated siltstone. Minor pyrite flecks on siltstone. <5%
milky quartzite. Minor pyrite to Imm. EOH
SHEET 20F2
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The Department of

ervation

Coordinates: E 299422.729

N 6126189.015

GROUNDWATER PROGRAM
WATER WELL LOG

El. Surface(m)

El. Ref. Point(m)

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61109

UNIT No. 6628 - 21207

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
21 21 ] 0.25 Drilling Airlift 1737 625100
SUMMARY EOH 55.6 | 0.23 20 minutes Airlift 1558 625101
DEPTH (m) Depth CASING
GRARIC ROCKKIS'ESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.3 Light orange brown silty soil. Minor gravel of light grey sandstone and milky QUATERNARY 200 | O 6
quartzite.
3.3 6.6 Light brown silty soil. Slightly sandy.
6.6 10.1 Medium brown silty soil. Slightly clayey in part with clay dark brown to dark
grey. Minor grey laminated meta siltstone gravel to 3mm.
10.1 | 13.6 Medium dark brown sandy silty soil. Slightly damp.
136 | 17.1 WOOLSHED Medium grey laminated meta siltstone and milky white quartzite. Both Fe ADELAIDEAN
FLAT SHALE stained. Very minor pyrite flecks on siltstone.
17.1 | 20.6 Medium grey laminated meta siltstone with minor Fe staining.
206 | 24.1 Medium grey meta laminated siltstone with minor Fe staining. Pyrite to 2 mm
and very minor milky quartzite
REMARKS: Drilling Contractor: Frank Walsh Drilling, Mt Barker DRILL TYPE: Hammer COMPLETED 9/5/03
DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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The Depart

Con

ment of

servation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61109

UNIT No. 6628 - 21207

Hundred: Onkaparinga Sec: PT4023

DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 5a T Eom T o
rom To Sample
(mm) | (m) | (M)
241 | 27.6 Medium grey meta laminated siltstone minor Fe staining. Cubic pyrite on
siltstone to 3 mm and very minor clear and milky quartzite.
276 | 31.1 Medium grey meta laminated siltstone minor Fe staining. Cubic pyrite and flecks
to 4 mm and minor milky quartzite. VVery minor rose quartzite.
31.1 | 34.6 Medium grey meta laminated siltstone minor Fe staining. Cubic pyrite and flecks
to 4 mm and minor milky quartzite.
346 | 38.1 Medium grey meta laminated siltstone minor Fe staining. Cubic pyrite and flecks
to 3 mm and minor milky quartzite.
38.1 | 416 Medium grey meta laminated siltstone minor Fe staining. Cubic pyrite and flecks
to 4 mm. Slightly more milky quartzite than above interval.
416 |45.1 Medium grey meta laminated siltstone minor Fe staining. Minor pyrite and
flecks and minor milky quartzite.
451 | 48.6 Medium grey meta laminated siltstone minor Fe staining. Minor pyrite and
flecks and minor milky quartzite.
48.6 | 52.1 Medium grey meta laminated siltstone minor Fe staining. Very minor pyrite and
flecks and minor milky quartzite to <Smm. Minor flecks of pyrite on quartzite.
52.1 | 55.6 Medium grey meta laminated siltstone minor Fe staining. Very minor pyrite and
flecks and minor milky quartzite to 10mm. Minor flecks of pyrite on quartzite
EOH

SHEET 2O0F2
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The Department of
Biodiversity
Conservation

Coordinates: E 299414.928

N 6126184.842

GROUNDWATER PROGRAM
WATER WELL LOG

El. Surface(m)

El. Ref. Point(m)

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61110

UNIT No. 6628 - 21210

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
21 21 | 0.006 Drilling Airlift 1205 625102
SUMMARY 28 28 1295015 Drilling Airlift 1272 625103
EOH 55.6 | 0.23 20 minutes Airlift 1328 625104
DEPTH (m) Depth CASING
GRARIC ROCKKIS'ESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.3 Light orange brown silty soil. Slightly gravely with light grey quartzite and QUATERNARY 200 | O 6
sandstone. Non-calcareous.
3.3 6.6 Light brown silty soil. Slightly sandy.
6.6 10.1 As above. Less sandy.
10.1 | 13.6 Medium brown silty soil. Slightly clayey in part with dark brown clay. No
gravel.
136 | 17.1 Medium brown. Grey silty sandy soil. Minor gravel of grey brown sandstone and
grey meta siltstone to 10mm.
17.1 | 20.6 WOOLSHED Medium grey laminated meta siltstone. Weathered in parts. Very minor pyrite. ADELAIDEAN
FLAT SHALE
206 | 24.1 Medium grey laminated meta siltstone. Minor pyrite cubes to 2mm. Very minor
white quartzite. Some Fe staining on siltstone.
REMARKS: DRILL TYPE: hammer COMPLETED 9/5/03
DRILL FLUID: air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Peppered Site

PERMIT No. 61110

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6628 - 21210
Bl0d vers Ly
Conservation Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
R ROCK,QS'EI\[A)'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To Sample
(mm) | (m) | (M)
241 | 276 As above. Pyrite cubes to 2mm. Very minor white quartzite. Some Fe staining
on siltstone.
276 | 34.6 Grey laminated meta siltstone. No Fe staining. Very minor pyrite to <2mm.
Minor white quartzite < 2mm.
346 | 38.1 Grey laminated meta siltstone. Fe staining evident. More pyrite flecks than
previous interval.
38.1 | 41.6 As above. Less pyrite but cubes to 3mm. More white/milky quartzite
approximately 3% to 10mm.
416 | 52.1 As above. Minor pyrite flecks. Minor quartzite.
52.1 | 55.6 As above. Less pyrite. 3-5 % white/milky quartzite of <3mm. EOH
SHEET 20F2
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The Department of
Biodiversity
Conservation
Coordinates: E 299405.146

GROUNDWATER PROGRAM
WATER WELL LOG

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61111

UNIT No. 6628 - 21208

Hundred: Onkaparinga Sec: PT4023

N 61261179.66 El. Surface(m)

El. Ref. Point(m)

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUI FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
18 18 |0.35 Drilling Airlift 1748 625199
SUMMARY EOH 55.5 | 0.35 20 minutes Airlift 1642 625200
DEPTH (m) Depth CASING
GRAPHIC | ROCKISEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |—
From To NAME sample Dia From To
(mm) | (m) | (M)
0 3.25 Light orange brown soil. Clayey in parts with orange/grey clay. Gravel to 20 QUATERNARY 200 | O 6
mm of pink quartzite. Minor grey laminated meta siltstone with Fe staining.
325 |65 Light brown silty soil. Very slightly sandy.
6.5 10 Light brown/orange silty soil. Very minor grey siltstone gravel.
10 135 Medium brown silty sandy soil. Slightly gravely. Gravel of laminated meta
siltstone <10 mm with Fe staining.
135 | 17 WOOLSHED Weathered laminated grey meta siltstone. Fe staining. Pyrite cubes to < 3mm. ADELAIDEAN
FLAT SHALE
17 20.5 Grey laminated meta siltstone with minor pyrite flecks. 15-20% milky quartzite.
205 | 24 Grey laminated meta siltstone. Abundant pyrite specks and some cubes up to
4mm. Fe staining on siltstone. Milky white quartzite with dissolution features.
24 27.5 Grey laminated meta siltstone. Abundant pyrite specks and some cubes up to
4mm. Minor Fe staining on siltstone.
REMARKS;

DRILL TYPE: hammer

COMPLETED 12/5/03

DRILL FLUID: air

LOGGED BY: J James-Smith

DATE

SHEET

10F2
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The Department of

ervation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61111

UNIT No. 6628 - 21208

Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
275 |31 Grey laminated meta siltstone. Minor pyrite cubes to 2mm and specks on
siltstone. Minor white quartzite. Minor Fe staining.
31 38 As above. Pyrite to 4mm. Minor Fe staining.
38 41.5 As above. Less quartzite. More pyrite flecks. Minor Fe staining.
415 |52 As above. Minor pyrite cubes to Imm. Minor Fe staining. Minor milky/white
quartzite.
52 55.5 As above. More quartzite approximately 5%. Very minor pink milky and white
quartzite. EOH
SHEET 20F2
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The Department of
Biodiversity
Conservation .
Coordinates: E 299407.402

GROUNDWATER PROGRAM
WATER WELL LOG

N 6126189.381 El. Surface(m) El. Ref. Point(m)

PROJECT: Peppered Site

PERMIT No. 61112

UNIT No. 6628 - 21206

Datum: AGD 84

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
19.5 195 (0.9 Drilling Airlift 1216 625201
SUMMARY 22 22 |23 |32 Drilling Airlift 1284 625202
EOH 555 | 2.3 20 minutes Airlift 1272 625203
DEPTH (m) Depth CASING
GRARIC ROCKKIS'ESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.25 Orange/pink brown clayey sandy soil. Angular gravel >10mm of sandstone and QUATERNARY 200 | O 6
pink stained quartzite. Clayey in part of deep orange stiff clay.
325 |65 Light brown and light orange silty soil. Slightly sandy.
6.5 10 Light brown silty soil. Minor clumps of grey/orange clay <10mm.
10 135 Medium brown silty sandy soil. Gravel of grey laminated meta siltstone with Fe
staining to 10mm. Minor milky quartz gravel.
135 | 17 Grey sandy silt. Minor grey laminate meta siltstone gravel. Weathered in part.
17 20.5 WOOLSHED Fe stained laminated meta siltstone. Minor pyrite to Imm. Minor milky quartzite | ADELAIDEAN
FLAT SHALE Fe stained to 10mm.
205 | 24 Fe stained laminated meta siltstone to 30mm. Very minor pyrite. Large fracture
zone. Minor white quartzite.
REMARKS:

DRILL TYPE: Hammer

COMPLETED 13/5/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET 10F2
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The Department of
Mater, Land ana
iod

Conservation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61112

UNIT No. 6628 - 21206

Hundred: Onkaparinga Sec: PT4023

DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 5a T Eom T o
rom To Sample
(mm) | (m) | (M)
24 27.5 As above. Large pieces to <80 mm.
275 |31 Medium grey laminated meta siltstone. Pyrite flecks and cubes to Imm. Minor
milky white quartzite. Very minor pink quartzite to 3mm.
31 34.5 As above. More pyrite cubes to 3mm. Slightly more pink than previous interval
quartzite to 10mm. Fe staining evident on siltstone. Minor milky white
quartzite.
345 | 38 As above. Less pyrite flecks and few cubes to <2mm. Some pyrite evident on
quartzite. Minor milky to white quartzite. No pink quartzite. Some Fe staining
on both siltstone and quartzite.
38 41.5 As above. No pyrite on siltstone or quartzite.
415 | 485 As above. Slightly more milky/ white quartzite.
485 |52 50% white to milky quartzite to 10mm. 50% laminated grey meta siltstone.
Very minor pyrite cubes to Imm. Very minor Fe staining on quartzite and
siltstone.
52 55.5
60% white to milky quartzite. 2% ink quartzite to 10mm. Grey laminated meta
siltstone and light grey friable laminate micaceous siltstone. Minor pyrite
clusters to 3mm. EOH

SHEET 2O0F2
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The Department of
Biodiversity
Conservation

Coordinates: E 299416.854

N 6126195.834

El. Surface(m)

GROUNDWATER PROGRAM
WATER WELL LOG

El. Ref. Point(m)

PROJECT: Peppered Site

PERMIT No. 61113

UNIT No. 6628 - 21203

Datum: AGD 84

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
28 28 | 28,5 | 0.06 Drilling Airlift 1289 625204
SUMMARY 31 31 |315|06 Drilling Airlift 1266 625205
EOH 55.6 20minutes Airlift 1284 625206
DEPTH (m) Depth CASING
GRARIC ROCKKIS'ESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.3 Orange silty sandy soil. Clayey in parts of orange/grey clay. Minor gravel of QUATERNARY 200 | O 6
milky and pink quartzite.
3.3 6.6 Orange/brown silty soil. Minor gravel to 20mm of laminated grey meta siltstone.
6.6 10.1 Light brown silty sandy soil. 10% gravel of quartzite and meta siltstone <10mm.
136 | 171 WOOLSHED Laminated grey meta siltstone. Very minor white and clear quartzite. Minor Fe | ADELAIDEAN
FLAT SHALE staining on siltstone. Minor pyrite to 2mm.
17.1 | 20.6 As above. Less quartzite.
206 | 31.1 As above. Laminated meta siltstone to 30mm. Minor pyrite to 3mm.
31.1 | 34.6 As above. Pyrite flecks. Minor milky/white quartzite to 5mm. Minor Fe
staining on siltstone.

346 | 381 As above. Less quartzite. More pyrite flecks. Less Fe staining.
REMARKS:

DRILL TYPE: Hammer

COMPLETED 13/5/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET

10F2
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The Department of
Biodiversity
Conservation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61113

UNIT No. 6628 - 21203

Hundred: Onkaparinga Sec: PT4023

DEPTH(™ | GrapHIC | ROCK/SEDIMENT Depth CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgrigﬁe oia T Eom T To
(mm) | (m) | (m)

38.1 | 416 As above. Minor pink quartzite to 5mm. Pyrite to 2mm. Minor Fe staining.
416 |52.1 Laminated grey meta siltstone. Pyrite to Imm. Minor Fe staining. No pink

quartzite.
52.1 | 55.6 50% white and milky quartzite to 10mm. 50% laminated grey meta siltstone with

minor Fe staining and pyrite to Imm. Friable in part. EOH

SHEET 20F2
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The Department of
Biodiversity
Conservation

Coordinates: E 299409.001

GROUNDWATER PROGRAM
WATER WELL LOG

N 6126199.146 El. Surface(m) El. Ref. Point(m)

Datum: AGD 84

PROJECT: Peppered Site

PERMIT No. 61114

UNIT No. 6628 - 21204

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
24 24 ] 0.03 Drilling Airlift 1233 625207
SUMMARY 53 53 |54 |19 Drilling Airlift
EOH 55.7 1 1.9 20 minutes Airlift 1194 625208
DEPTH (m) Depth CASING
GRAPLIC ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——— _
From To NAME Sample ia rom 0
(mm) | (m) | (M)

0 3.35 Orange silty/sandy soil. Clayey in parts, when broken clay deep orange mottled QUATERNARY 200 | O 6

with some grey. Minor white quartzite to 10mm.
335 | 6.7 Orange/light brown silty sandy soil. Minor gravel to 10mm of grey laminated

meta siltstone and white quartzite.
6.7 10.2 Light brown silty sandy soil. Minor gravel <10mm of laminated grey meta

siltstone and white quartzite.
10.2 | 13.7 Medium brown/orange silty sandy soil. Minor gravel <10mm of laminated meta

siltstone with Fe staining.
13.7 | 17.2 WOOLSHED Grey silt and weathered laminated grey meta siltstone. Fe stained and friable. ADELAIDEAN

FLAT SHALE Minor pyrite to Imm.

17.2 | 20.7 Weathered laminated grey meta siltstone and hard laminated siltstone. Both Fe

stained

Minor Fe pyrite cubes to 2mm. Minor white quartzite to Imm.
REMARKS:

DRILL TYPE: Hammer

COMPLETED 14/5/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET

10F2




-z

The Dep

Bioc
Cons

art

>

ment of
, Land ana

ervation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61114

UNIT No. 6628 21204

Hundred: Onkaparinga Sec: PT4023
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
20.7 | 24.2 Laminated grey meta siltstone with minor Fe staining. Minor pyrite to Imm.
242 | 271.7 As above. Minor pyrite to 4mm. Very minor Fe staining. Minor white quartzite
to 10mm.
271.7 | 347 As above. Slightly more white milky quartzite ~ 1%. Minor pyrite to 2mm.
347 | 38.2 Grey laminated meta siltstone. Minor Fe staining. Very minor white quartzite to
5mm. Minor pyrite to 1mm.
38.2 | 45.2 As above. Minor white quartzite to 10mm. Very minor pyrite to Imm. Some
pyrite evident on white quartzite.
452 | 48.7 Laminated grey meta siltstone with minor Fe staining. 40% white/milky
quartzite to 10mm. Minor pink quartzite to 5mm. Very minor pyrite flecks
<lmm.
48.7 | 55.7
Light grey laminated meta siltstone almost sandstone (coarser grained) . Minor
grey siltstone. 1% quartzite to 5mm. Very minor pink quartzite. EOH
SHEET 20F2
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Coordinates: E 299410.649

GROUNDWATER PROGRAM
WATER WELL LOG

N 6126208.984 El. Surface(m) El. Ref. Point(m)

PROJECT: Peppered Site

PERMIT No. 61115

UNIT No. 6628 - 21209

Datum: AGD84

Hundred: Onkaparinga Sec: PT4023

DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
21 21 |22 |0.01 Drilling Airlift 1340 625209
SUMMARY 35 0.13 Drilling Airlift 1311 625210
45 45 |46 |23 Drilling Airlift 1138 625211
EOH 555 1 1.9 20 minutes Airlift 1172 625212
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core (—
From To NAME sample Dia From To
(mm) | (m) | (M)
0 3.25 Orange silty sandy soil. Partly clayey. Clay deep orange and grey when broken | QUATERNARY 200 | O 6
open. Minor milky quartzite to 20mm.
325 |65 Light brown and light orange silty sandy soil. Very minor white/milky quartzite
to <5mm.
6.5 10 Light brown and medium brown silty sandy soil.
10 135 Grey silty sandy soil. Minor medium brown sandy soil. Minor gravel <10mm of
grey laminated meta siltstone.
135 | 20.5 WOOLSHED Weathered and hard grey laminated meta siltstone. Minor pyrite to Imm. Fe ADELAIDEAN
FLAT SHALE staining.
205 | 275
Laminated grey meta siltstone to 30mm. Minor Fe staining. Minor milky white
quartzite to 10mm. Very minor pyrite to Imm.
REMARKS:

DRILL TYPE: Hammer

COMPLETED 15/5/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET

10F2
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Peppered Site

PERMIT No. 61115

UNIT No. 6628 - 21209

Hundred: Onkaparinga Sec: PT4023

DEPTH(™ | GrapHIC | ROCK/SEDIMENT Depth CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgr%rpele oia T Eom T To
(mm) | (m) | (M)
275 | 31 As above. More quartzite ~5%. Milky white quartzite to 10mm. Minor pyrite to
3mm on siltstone.
31 45 As above. Cubes of pyrite to 3mm. Very minor pink quartzite to 3mm.
45 48.5 Light grey weathered laminated coarser grained possibly sandstone. Some
friable. Some speckled with green chlorite. Pyrite to 3mm. Minor quartzite to
20mm.
485 | 555 As above but no chlorite evident. EOH
SHEET 20F2
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RESOURCE ASSESSMENT DIVISION - GROUNDWATER ASSESSMENT BRANCH

WATER WELL LOG

PROJECT: MLR Groundwater Investigation

PERMIT No. 61098

UNIT No. 6628-2-1201

Continuous diamond core retrieved from surface to final drilled depth. Three (3) small sections of core were wax-dipped and kept
aside from the core trays for subsequent mineralogical and/or pore water chemical analyses.

Well Name: PEPPER CORE NO. 1 _ .
L ocation: Roadside reserve, Greenhill Rd. 2km W Balhannah Hundred: Onkaparinga Section: 4023
Coordinates: E 299411.263 N 6126187.461 Surface Elevation (m): 35657 m Datum: AGD84
DEPTH TO DEPTH TO INTERVAL
AQUIFER WATER CUT | STANDING WATER (m) SUPPLY SALINITY
(m) (m) From | To L/sec Test length Method EC (uS/cm @ 25°C) Comment
NA 10.21 Downhole sonde on
SUMMARY 17/4/2003
DEPTH(M | GraPHIC | ROCK/SEDIMENT . Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION Formation/Age Core 5T FEom T To
rom To Sample
(mm) | (m) | (M)
0 2.7 Alluvium Brown gravely clay overlying orange sandy clay Quaternary 125 |0 135
2.7 6.1 Orange clay containing boulders of grey, weathered sandy siltstone.
6.1 50.0 Balhannah Shale Light grey laminated meta-siltstone. Fractures throughout, some with iron oxide Burra Group
Member of staining; quartz veins and pyrite common. Bedding chaotic in parts. Several dark (Proterozoic)
Woolshed Flat grey, highly fractured (weathered?) slate-like zones.
Shale
REMARKS: DRILL TYPE: Diamond COMPLETED: 9 March 2003

DRILL FLUID: Water LOGGED BY: G. Harrington

START: 6 March 2003 SHEET:10F1
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Well Name:
L ocation:
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RESOURCE ASSESSMENT DIVISION - GROUNDWATER ASSESSMENT BRANCH
WATER WELL LOG

PEPPER CORE NO. 2
Roadside reserve, Greenhill Rd. 2km W Balhannah
Coordinates: E 299436.15 N 6126218.036

Surface Elevation (m): 353.662m

Datum: AGD84

PROJECT: MLR Groundwater Investigation

PERMIT No. 61105

UNIT No. 6628-2-1200

Hundred: Onkaparinga  Section: 4023

DEPTH TO DEPTH TO INTERVAL
AQUIFER WATER CUT | STANDING WATER (m) SUPPLY SALINITY
(m) (m) From | To L/sec Test length Method EC (uS/cm @ 25°C) Comment
NA 7.68 Downhole sonde on
SUMMARY 17/4/2003
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION Formation/Age | Core |=——— 7 _
From To NAME Sample (mm) | (m) (m)
0 2.1 Alluvium Brown clay, calcareous in parts. Quaternary 125 |0 10.5
2.1 2.2 Light grey clay.
2.2 10.2 Grey weathered meta-siltstone boulders with iron oxide staining dispersed
throughout sticky brown clay.
10.2 | 49.7 Balhannah Shale Light grey to black laminated meta-siltstone. Closely-spaced fractures Burra Group
Member of throughout, some with iron oxide staining; quartz veins and pyrite common. (Proterozoic)
Woolshed Flat Minor rose quartz towards base. Bedding chaotic in parts. Numerous dark grey,
Shale highly fractured (weathered?) slate-like zones.
REMARKS: COMPLETED: 10 March 2003

Continuous diamond core retrieved from surface to final drilled depth. Three (3) small sections of core were wax-dipped and kept
aside from the core trays for subsequent mineralogical and/or pore water chemical analyses.

DRILL TYPE: Diamond

DRILL FLUID: Water

LOGGED BY: G. Harrington

START: 9 March 2003

SHEET:10F 1




7/ APPENDIX C

WATER WELL LOGS FOR WILLUNGA FAULT (PHASE 2.2)

Renort DWLBC 2004/04

Hydrogeological investigation of the Mount Lofty Ranges, progress report 5: Drilling phases 2.1 to 2.3: research and
monitoring wells at Scott Creek, Balhannah, Willunga Fault, Lobethal, Eden Valley and Ashbourne 38
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Spring Fed Dam
Investigation

PERMIT No. 61903

UNIT No. 6627-10776

Coordinates: E 280090 N 6096735 El. Surface (m) El. Ref. Point (m) Datum:
Hundred: Willunga Sec: 305
V\?'EEERH CTST - AI\'IDSIPJ g \J—V?-\TER 'NT'(EE)V AL SUPPLY TOTAL DISSOLVED SOLIDS
AQU| FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
SUMMARY
DEPTH(M) | GrapHic | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 57 T Eom T 7o
rom To Sample
(mm) | (m) | (M)

0 0.5 CLAY Sticky chocolate/brown clay. Cont, | 100 | O 12
0.5 1.5 CLAY Orange/grey clay, possible calcite nodules. (Highly weathered bedrock).
15 6 CLAY Light grey rubbly clay, carbonaceous kaolinite, some fine weathered siltstone

throughout.
6 7.9 CLAY As above with stiff olive green clay.
7.9 10.5 SILTSTONE Weathered fine-grained siltstone, light purple/grey. Saccharoidal appearance, iron | Angepena

staining throughout fractures. Formation?
105 | 12 SILTSTONE As above, light brown to grey in colour and finely bedded. Bedding plane

fractures, iron stained fractures.
12 16.5 SILTSTONE More massive, bedded siltstone orange/grey/brown. Numerous fractures parallel

to bedding.
165 | 16.8 CLAY Weathered clay zone, terra cotta red.
16.8 | 24 SILTSTONE Massive grey/black siltstone. Bedding and veins all ~45°. Fractures parallel to

bedding, white and orange mineralization along fractures.
24 27 SILTSTONE Greenish grey siltstone to orange/brown. Dendritic mineralization and iron

staining in fractures.
27 30 SILTSTONE Pink/orange to green grey siltstone. Dendrict mineralization in fractures. Quartz

veins approximately parallel to bedding plane, iron staining in fractures.
REMARKS: Marshall Rd. Core digitally photographed. DRILL TYPE: COMPLETED

Diamond-Rotary

DRILL FLUID: Water

LOGGED BY: D. Wohling

DATE

SHEET

10F2
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Spring Fed Dam Investigation

PERMIT No. 61903

UNIT No. 6627-10776

Hundred: Willunga Sec: 305

DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgn%ele oia T Eom T To
(mm) | (m) | (M)
30 34 SILTSTONE As above. Siltstone colouring from olive green/grey to pink purple to dark grey to
purple layering.
34 37 SILTSTONE As above. Grey/brown to olive green siltstone. Iron stained fractures, bedding
plane ~45° quartz veins approximately parallel to bedding. Secondary fracturing
~90° to bedding. More highly weathered at 34.7 and 35.5m.
37 43 SILTSTONE As above. Grey/brown to olive green to purple siltstone. Dendrict mineralization
in fractures.
43 46 SILTSTONE As above. More weathered zone at 43.5 to 44.8m. Changing to a more
predominately pink/brown siltstone.
46 52 SILTSTONE As above. Pink/brown to grey/brown. Weathered clay zone at 50m.
52 55 SILTSTONE As above. Clay weathered zone at 52.5 and 55m. Secondary fracturing
orthogonal to bedding.
55 65.4 SILTSTONE As above. Grey/brown to olive green to purple/grey layered siltstone. More
weathered zone at 58.2m.
65.4 | 68.5 SILTSTONE Highly weathered clayey siltstone, brown to olive green/grey.
68.5 | 73 SILTSTONE Brown/grey to purple/grey to olive green/grey siltstone. Quartz veins parallel to
bedding. Main fracturing parallel to bedding. Secondary fracturing at right angle
to bedding. Minor iron staining and dendrict mineralization in fractures.
73 76 SILTSTONE Very weathered grey siltstone. Cavity noted in core tray from 74 to 74.5m.
Largely weathered quartz rich sample above cavity.
76 78 SILTSTONE Highly weathered grey/olive green to brown siltstone.
78 79 SILTSTONE Olive green/grey to brown/grey/purple siltstone. Dendrict mineralization and iron
staining along fractures, saccharodal appearance, quartz veins.
79 85 SILTSTONE As above. Brown/grey/purple siltstone. Highly weathered clay zones from 80.5 to
82m, 82 to 83.4m and 84 to 84.3m, with quartz rock at 82m.
85 91 SILTSTONE As above. Turning to olive green. Weathered clay at 88m.
91 97 SILTSTONE As above. Brown/grey siltstone. Highly weathered in parts and some massive
quartz.
97 100 SILTSTONE Very little return. Clayey with some massive quartz.
END OF HOLE 100m.
SHEET 20F2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Spring Fed Dam
Investigation

PERMIT No. 62012

UNIT No. 6627-10777

Coordinates: E 278354 N 6094358 El. Surface (m) El. Ref. Point (m) Datum:
Hundred: Willunga Sec: 702
V\?'EEERH CTST - AI\'IDSIPJ g \J—V?-\TER 'NT'(EE)V AL SUPPLY TOTAL DISSOLVED SOLIDS
AQU| FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
SUMMARY
DEPTH(M) | GrapHic | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 57 T Eom T 7o
rom To Sample
(mm) | (m) | (M)

0 3 CLAY Chocolate brown clay overlying orangey reddish plastic clay. Cont. {100 | O 9
3 6 CLAY Grey plastic clay, white gravely nodules (didn’t fizz: weathered shale, plately).

Reddish brown weathered shale friable and clayey in parts, some quartzite.

Orange brown friable shale.
6 9 SANDSTONE Light brown with pale olive green bands fine sandstone with very thin micaceous | Elatina Formation?

beds. Numerous fractures predominately along bedding. Some vertical to bedding

has thick white clay in fracture up to 2-3mm across. Some perpendicular to

bedding, black staining in fractures (query: iron oxide, manganese oxide??)
9 14.7 SANDSTONE Purple brown fine sandstone laminated fractured throughout predominately along

bedding, some vertical. Black staining along most fracture walls. Clay in parts,

particularly at 12m, 13.5m and 14.5m.
14.7 | 19.1 SHALE Greyish weathered rock in the form of gritty clay.
19.1 | 20 SHALE Grey/white grey weathered shale.
20 22.6 SHALE Pale yellow/brown weathered shale, very clayey in parts.
226 | 255 SHALE Orangey yellow sticky clay/weathered shale.
255 | 291 Purple grey hard clay (weathered rock).
29.1 | 311 Pale yellow/brown gritty clay (weathered rock), highly calcareous.
REMARKS: Taylors Hill Rd. DRILL TYPE: COMPLETED

Diamond-Rotary

DRILL FLUID: Water

LOGGED BY: D. Wohling

DATE

SHEET

10F2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Spring Fed Dam Investigation

PERMIT No. 62012

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6627-10777
ploadiver Ly
Conservation Hundred: Sec:
DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 5a T Eom T o
rom To Sample
(mm) | (m) | (M)
311 | 37 SHALE Grey to purple grey laminated shale, calcareous in parts. Fractures throughout,
predominately along bedding. Bedding plane 30° to 35°.
37 40.3 SANDSTONE Weathered calcareous, carbonaceous light grey sandstone. Vuggy porosity with
some quartzite. Highly pitted dark green mineral coating near quartzite, rubble
zone below.
403 | 413 SILTSTONE Mildly calcareous, light grey siltstone.
41.3 | 47 SILTSTONE Darker grey calcareous siltstone. Fractures in bedding, thick white carbonaceous
deposits in bedding, some fractures perpendicular to bedding. Clay in parts at
45m. Some lighter grey horizons. Orange iron staining along fractures.
47 51.3 SILTSTONE Light grey metasiltstone layered massive in parts. Some fractures parallel and
perpendicular, iron staining along fractures.
51.3 | 51.8 SILTSTONE As above. But highly weathered, clayey in parts. Thick white calcite deposits,
some reddy/brown.
51.8 | 56.8 SILTSTONE Darker grey metasiltstone massive in parts, bedding plane fractures. Some brown
layering. Olive green vertical trace through the core. At 54.2 to 54.3m, lenticular
light pink carbonaceous layers. Some calcite in fractures.
56.8 | 60 SILTSTONE Light grey metasiltstone highly calcareous. At 57m, vuggy carbonaceous. Pink
lenticular layers throughout. At 59.5m, highly fractured including vertical
fracture, pale yellow grey highly calcareous. White deposits along fine fractures
that have perpendicular bedding.
EOH 60m
SHEET 20F2
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GROUNDWATER PROGRAM
WATER WELL LOG

Investigation

PROJECT: Spring Fed Dam

PERMIT No. 62019

UNIT No. 6627-10778

Coordinates: E 284228 N 6102553 El. Surface (m) El. Ref. Point (m) Datum: Hundred: Willunga Sec: 531
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
SUMMARY
DEPTH(M) | GrapHic | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 57 T Eom T 7o
rom To Sample
(mm) | (m) | (M)
0 0.5 CLAY Red/brown clay, minor metasiltstone fragments. Cont. | 100 | O 24.5
0.5 2 CLAY Light brown weathered metasiltstone and clay, majority brown/grey clay.
2 3 CLAY Light brown clay with weathered metasiltstone fragments.
3 6 METASILTSTONE | Weathered light brown/grey metasiltstone fragments. Cloudy quartz at 5m. Minor
sandy clay, sub-angular.
6 9 CLAY Light brown clay with weathered sub-angular metasiltstone fragments up to 2cm
in size.
9 14 METASILTSTONE | Weathered light grey metasiltstone — iron stained along fractures and light brown | Saddleworth
clay. Formation?
14 18 METASILTSTONE | Weathered light grey metasiltstone — iron stained fractures, quartz seams. Large
% of light brown clay.
18 21 METASILTSTONE | Weathered grey metasiltstone — iron stained fractures.
21 24 METASILTSTONE | As above with clay layer at 22m. Minor clay throughout.
24 27 METASILTSTONE | As above with quartz sand at 24m — medium grained sub-angular to sub-rounded.
30% cloudy quartz.
27 30 METASILTSTONE | Light brown weathered metasiltstone and clay, minor clear quartz. Darker brown
metasiltstone at 30m.
30 33 METASILTSTONE | Weathered grey metasiltstone, cloudy quartz at 33m. Some sandy light brown
clay.
REMARKS: Wickhams Hill Rd. DRILL TYPE:
Diamond-Rotary COMPLETED
DRILL FLUID: Water LOGGED BY: D. Wohling
DATE SHEET 10F2
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Spring Fed Dam I nvestigation

PERMIT No. 62019

UNIT No. 6627-10778

Hundred: Willunga Sec: 531
DEPTH(M | grapHic | ROCK/SEDIMENT P CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgr(;gzle oia T Eom T To
(mm) | (m) | (M)
33 36 METASILTSTONE | Dark brown metasiltstone, minor clay. Cloudy quartz seam at 33m.
36 39 METASILTSTONE | Grey metasiltstone with minor brown clay. Minor quartz lens at 38m.
39 42 METASILTSTONE | Grey to brown metasiltstone with minor brown clay.
42 45 METASILTSTONE | Light brown weathered metasiltstone. Brittle, coarse quartz gravel at 44.5m.
45 48 METASILTSTONE | Light brown to grey metasiltstone.
48 51 METASILTSTONE | As above — coarse quartz gravel at 50.5m.
51 54 METASILTSTONE | Hard light grey/blue metasiltstone.
54 57 METASILTSTONE | Hard blue/grey metasiltstone with weathered brown metasiltstone at 55-56m.
57 60 METASILTSTONE | Hard blue/grey metasiltstone highly weathered at 58m.
60 63 METASILTSTONE | Blue/grey hard micaceous and pyritic metasiltstone. Quartz veins at 61m.
Weathered slate at 62m. White, large % cloudy, quartz at 61.8m.
63 66 METASILTSTONE | Light blue/grey weathered metasiltstone, highly weathered clay at 65m.
66 72 METASILTSTONE | Grey weathered metasiltstone, pyritic and phyllitic in parts.
72 78 METASILTSTONE | Weathered grey metasiltstone, pyritic.
78 81 METASILTSTONE | As above with clay throughout (highly weathered grey metasiltstone).
81 84 METASILTSTONE | Grey weathered metasiltstone with quartz veins, dark grey at 84m.
84 87 METASILTSTONE | Grey to dark grey metasiltstone with quartz veins.
87 90 METASILTSTONE | Dark grey metasiltstone.
90 99 METASILTSTONE | Grey metasiltstone to weather brown metasiltstone turning to clay.
END OF HOLE 99m.
SHEET 20F2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Spring Fed Dam
Investigation

PERMIT No. 62020

UNIT No. 6627-10775

Coordinates: E 285123 N 6104828 El. Surface (m) El. Ref. Point (m) Datum: Hundred: Kuitpo Sec: 1642
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
SUMMARY
DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 57 T Eom T 7o
rom To Sample
(mm) | (m) | (M)
0 1 CLAY Brown/red clay. Cont. 125 |0 5
1 3 METASILTSTONE | Highly weathered light brown metasiltstone. Saddleworth
3 6 METASILTSTONE | Weathered brown/grey to light grey metasiltstone. Formation?
6 9 METASILTSTONE | Highly weathered olive green/brown metasiltstone, phylitic, iron-stained
throughout. (Dark red in places).
9 12 METASILTSTONE | As above, clay in patches.
12 15 METASILTSTONE | As above, light brown clay in patches.
15 16 SAND Coarse brown sand.
16 18 METASILTSTONE | Brown to pink metasiltstone, quartz seams.
18 24 METASILTSTONE | Light brown to light grey metasiltstone, quartz veins, minor clay and iron stained
fractures.
24 33 METASILTSTONE | As above, highly weathered metasiltstone at 33m (sandy clay).
33 39 METASILTSTONE | As above, lighter brown metasiltstone, weathered at 33m. Some light brown clay.
39 40 METASILTSTONE | Highly weathered orange/brown metasiltstone, iron stained.
40 51 METASILTSTONE | Light brown/grey, highly weathered in parts, metasiltstone.
51 54 METASILTSTONE | Grey weathered metasiltstone, quartz veins.
54 70 METASILTSTONE | Grey weathered metasiltstone with cloudy quartz veins, minor pyrite, and minor
clay.
END OF HOLE 70m
REMARKS: Toops Hill Rd. DRILL TYPE:
Diamond-Rotary COMPLETED
DRILL FLUID: Water LOGGED BY: D. Wohling
DATE: SHEET 1OF1




8 APPENDIX D

PHOTOGRAPHS OF CORE FROM WELL P/N 61093 (WILLUNGA)

Renort DWLBC 2004/04

Hydrogeological investigation of the Mount Lofty Ranges, progress report 5: Drilling phases 2.1 to 2.3: research and
monitoring wells at Scott Creek, Balhannah, Willunga Fault, Lobethal, Eden Valley and Ashbourne 46
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9 APPENDIXE

WATER WELL LOGS FOR LOBETHAL, EDEN VALLEY, ASHBOURNE

Renort DWLBC 2004/04

Hydrogeological investigation of the Mount Lofty Ranges, progress report 5: Drilling phases 2.1 to 2.3: research and
monitoring wells at Scott Creek, Balhannah, Willunga Fault, Lobethal, Eden Valley and Ashbourne 49
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Ashbourne Rech. Hole#1

PERMIT No. 61096

UNIT No. 6627-10779

Coordinates: E 297574.00 N 6089780.00 El. Surface(m) El. Ref. Point(m) Datum: Hundred: Kondoparinga Sec: S91
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
34 27 |34 |0.06 Drilling Airlift
SUMMARY 46 41 |46 |0.25 Drilling Airlift
84 84 85 1.9 Drilling Airlift
EOH 96.6 | 1.9 15 minutes Airlift
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core (—
From To NAME sample Dia From To
(mm) | (m) | (M)
0 3.3 Overall red brown silty sandy soil. Clumps of cream/light brown moist medium 254 | 0 10.5
grained sand. Very minor red clay. Non calcareous.
3.3 6.6 Overall pale yellow and light grey fine/medium silty sand. Minor gravel of light
grey laminated weathered siltstone with Fe staining. Soft and friable.
6.6 10.1 Medium grey meta siltstone <5mm. Abundant Fe staining, weathered and easily
broken with fingers.
10.1 | 27.6 Medium grey laminated meta siltstone up to 15mm. Some faces with Fe staining.
Some pieces almost slate like with very flat dominant cleavage plane.
276 | 31.1 Medium grey laminated meta siltstone up to 15mm. Some faces with Fe staining.
Some pieces almost slate like with very flat dominant cleavage plane. Very
minor milky quartzite to 2mm.
31.1 | 34.6 Coarser grained than previous interval. Chunks to 30mm. Possible dark grey
phyllite with Fe staining. Some with greenish appearance possibly chlorite. Fe
staining on quartzite on meta siltstone.
REMARKS:

Did not airlift for 20 minutes as water from airlifting would have overflowed holding depression.

DRILL TYPE: Hammer

COMPLETED 12/6/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET 10F2
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Ashbourne Rech. Hole#1

PERMIT No. 61096

The Department of

Water, Land and CONTINUATION SHEET UNIT No. 6627 - 10779

Bl0d vers Ly

Conservation Hundred: Kondoparinga Sec: S91

DEPTH(™ | GrapHIC | ROCK/SEDIMENT Depth CASING
- . LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgr%rie Bia T Eom T To
om | Elm | m) | m)
346 | 41.6 As above with chunks to 15mm.
416 |45.1 As above with chunks to 10 mm. Minor milky white quartzite to Imm.
451 | 48.6 As above. No quartzite evident. Some chunks to 30mm.
48.6 | 66.1 Coarser grained than previous interval. Chunks to 10mm. Possible dark grey
phyllite with Fe staining. Some with greenish appearance possibly chlorite. Fe
staining on quartzite on meta siltstone. Minor milky quartzite to 1mm.
66.1 | 69.6 As above. Chunks to 20 mm. Slightly more white/milky quartzite to 2mm.
69.6 | 72.1 As above. Chunks to 30 mm. Less quartzite.
721 | 79.1 As above. Chunks to 10mm.
79.1 | 82.6 As above. Chunks to 30 mm.
82.6 | 89.6 A above. Chunks to 20 mm.
89.6 | 93.1 As above. More quartzite approximately 5% to 5 mm.
93.1 | 96.6 As above. Very minor quartzite. EOH
SHEET 20F2




The Department of
Water, Land and

B10O
Con

servation

GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Ashbourne Rech. Hole#2

PERMIT No. 61097

UNIT No. 6627 - 10780

Coordinates: E 297576.00 N 6089786.00 El. Surface(m) El. Ref. Point(m) Datum: Hundred: Kondoparinga ~ Sec: S91
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUI FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
25 25 ]0.03
SUMMARY 35 35 [37 |025
EOH 48.7 | 0.25
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core | o=+
From To NAME Sample ia rom 0
(mm) | (m) | (M)
0 3.35 Overall red brown silty sandy soil. Clumps of cream/brown moist medium 200 | O 8.3
grained sandy clay. Very minor red clay. Non-calcareous.
335 | 6.7 Overall pale yellow orange fine/medium silty sand. Minor gravel of friable
orange brown fine grained sandstone.
6.7 10.2 Medium grey laminated weathered meta siltstone to 10mm. Some Fe staining.
Some parts friable. Very minor pyrite to Imm.
10.2 | 13.7 Grey laminated meta siltstone with Fe staining to 20mm. Some parts slate like.
13.7 | 17.2 As above. Some coarser grained phyllite.
17.2 | 24.2 Mainly grey phyllite to 20 mm with Fe staining.
242 | 27.7 As above. Chunks to < 10mm.
REMARKS;

DRILL TYPE: Hammer

COMPLETED 13/6/03

DRILL FLUID: Air

LOGGED BY: J James-Smith

DATE

SHEET

10F

2




The Department of
Water, Land and

B10O
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servation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Ashbourne Rech. Hole #2

PERMIT No. 61097

UNIT No. 6627 - 10780

Hundred: Kondoparinga Sec: S91

DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1=————
Erom To NAME Sample ia rom 0
(mm) | (m) (m)

27.7 | 34.7 As above. Chunks to 15 mm

34.7 | 38.2 As above. Chunks to 50 mm

38.2 | 45.2 As above. Chunks to 10 mm.

452 | 48.7 As above. Very minor white quartzite. EOH

SHEET 2O0F2
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The Department of
Biodiversity
Conservation

GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Eden Valley Rech. Hole #1

PERMIT No. 61092

UNIT No. 6728 - 3485

Coordinates: E 324630.00 N 6162496.00  EI. Surface(m) El. Ref. Point(m) Datum: Hundred: Jutland Sec: PT41
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
75 69 |76 0.13 Drilling Airlifting 1378 625213
SUMMARY 90 83 90 0.4 Drilling Airlifting 1322 625214
EOH 103.9 15 20 minutes Airlifting 1485 625215
DEPTH (m) Depth CASING
GRARIC ROCKKISAESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.2 Fine medium brown sand with high biotite and muscovite content. Minor gravel 200 | O 60
of grey biotite meta sandstone with Fe staining.
3.2 6.4 Fine medium brown grey sand with high biotite and muscovite content. Minor
gravel of grey biotite meta sandstone with Fe staining.
6.4 9.9 Fine medium grained grey sand with high biotite and muscovite content. Brown
grey meta sandstone gravel to 10mm. Minor pink quartzite.
9.9 134 Grey meta sandstone to 10mm. High biotite and muscovite content. Pink
quartzite to 3mm.
134 | 16.4 Grey meta sandstone to 10mm. High biotite and muscovite content. Minor pink
quartzite to 10mm.
164 | 194 50%grey meta sandstone with high biotite and muscovite content. 50% pink
quartzite.
194 | 29.9 50% Dark grey and 50% green meta sandstone. Some with pink quartzite
banding.
REMARKS: 58m and 75m used foam to lift cuttings DRILL TYPE: Hammer COMPLETED 23/5/03
DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 1OF3
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Eden Valley Rech. Hole #1

PERMIT No. 61092

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6728 - 3485
glrodiver Ly
c :
enservation Hundred: Jutland Sec: PT41
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
29.9 | 334 50% Dark grey and 50% green meta sandstone. Some with pink quartzite
banding. Minor meta sand stone with dark orange grains.
334 | 439 Dark grey and green micaceous choritic meta sandstone. Minor dark red Fe
staining. Minor white quartzite.
439 | 474 Dark grey and green micaceous choritic meta sandstone. Minor dark red Fe
staining. White and pink quartzite.
47.4 | 50.9 Dark grey and green micaceous choritic meta sandstone. Minor Fe staining.
Minor dark red Fe staining. White and pink quartzite. Minor grey clay.
50.9 | 57.9 Pale grey weathered meta sandstone. Very sandy sticky clayey in texture. Minor
dark grey meta sandstone to 20mm.
57.9 | 61.4 Dark grey meta siltstone. Mush finer grained than previously. Fe staining.
Minor pink quartzite.
61.4 | 64.9 Dark grey Fe stained meta siltstone, almost phyllitic. Partly layered/banded with
pinky and white/grey quartzite. Green chlorite fragments on some quartzite and
siltstone.
64.9 | 68.4 Dark grey Fe stained meta siltstone, almost phyllitic. Pinky and white/grey
quartzite. Green chlorite fragments on some quartzite and siltstone.
68.4 | 75.4 Dark grey Fe stained meta siltstone, almost phyllitic to 50mm Pinky and
white/grey quartzite. Green chlorite fragments on some quartzite and siltstone.
Minor red brown sandstone. Some siltstone with brown calcareous precipitate.
SHEET 20F3
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The Department of
Water, Land and

Bioc
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ervation

GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Eden Valley Rech. Hole #1

PERMIT No. 61092

UNIT No.

Hundred: Jutland Sec: PT41
DEPTH (m) Depth CASING
GRAPHI | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
75.4 | 78.9 50% dark grey laminated meta silt stone. 30% pink grey meta sandstone. 20%
green grey slightly calcareous meta sandstone. All three have minor banding.
78.9 | 824 60% dark grey laminated meta silt stone. 20% pink grey meta sandstone. 20%
green grey slightly calcareous meta sandstone. Orange brown calcareous
precipitation on some surfaces. Minor pink grey quartzite.
82.4 | 85.9 Dark grey and green grey meta siltstone. Minor milky and pink quartzite.
Some Fe staining. Minor banding. Very minor orange brown calcareous
precipitate.
85.9 | 96.4 Mainly dark grey meta sandstone. Minor milky quartzite. Minor grey green
meta sandstone.
96.4 | 99.9 Mainly dark grey meta sandstone. Pinky and milky quartzite. Minor grey green
meta sandstone.
99.9 | 1034 Mainly dark grey meta sandstone. Rose quartzite to <10mm. Minor grey green
meta sandstone. EOH
SHEET 30F3




=
=

The Department of
Biodiversity
Conservation

GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Eden Valley Rech. Hole #2

PERMIT No. 61093

UNIT No. 6728 - 3486

Coordinates: E 324634.00 N 6162496.00 E. Surface(m) El. Ref. Point(m) Datum: Hundred: Jutland Sec: PT41
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
56 56 0.03 Drilling Airlifting
SUMMARY EOH 60 | 0.03 20 minutes Airlifting
DEPTH (m) Depth CASING
GRAPHIC | ROCK/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core (—s—— _
From To NAME sample ia rom 0
(mm) | (m) | (M)
0 3.13 Fine to medium brown sand with black and white mica throughout. Minor grey 200 | O 6
meta sandstone to 2mm 155 61
slotted
313 |6.25 Grey and brown fine sand with abundant biotite. Minor gravel of grey meta
sandstone and quartzite to 2mm
6.25 | 9.75 Grey and brown fine grained sand. Meta sandstone to 30mm . Minor pink
stained quartzite.
9.75 | 13.25 Medium grey medium grained laminated meta sandstone with high mica
content, both muscovite and biotite. Minor grey clay.
13.25 | 16.75 Grey meta laminated sandstone with high mica content. Minor pink/orange
sandstone to 10mm. Minor grey clay.
16.75 | 20.25 Grey meta sandstone with high mica content. Some parts with high schistosity.
15% pink brown meta sandstone.
REMARKS: DRILL TYPE: Hammer COMPLETED
Foam used at 55m o i o
Hole unstable, therefore slotted casing used. DRILL FLUID:Alr LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Eden Valley Rech. Hole #2

PERMIT No. 61093

UNIT No. 6728 - 3486

Hundred: Jutland Sec: PT41
DEPTH(M) | GrapHiC | ROCK/SEDIMENT Depth CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgn%ele oia T Eom T To
(mm) | (m) | (M)

20.25 | 23.75 As above. Very minor orange/red band in grey meta sandstone.
23.75 | 27.25 Grey meta sandstone to 10 mm. Fine grained with less muscovite present than

previous interval.
27.25 | 34.25 As above to 20 mm. Very minor orange/red bands. Minor Fe staining.
34.25 | 37.75 Overall light grey to green/grey in colour. Light grey meta sandstone to 5mm

with white/milky quartzite to 2mm. Dark grey meta sandstone. Some stiff light

grey clay.
37.75 | 41.25 Dark grey laminated meta siltstone to 5mm Finer grained than above. .Minor

Fe stain.
41.25 | 48.25 Light grey meta sandstone and dark grey meta siltstone to 5mm. 50% pink and

milky quartzite.
48.25 | 51.75 Light grey, pink grey and dark grey meta siltstone to 5mm. Some Fe staining.

Pink and white/grey quartzite.
51.75 | 55.25 Light grey and medium grey meat siltstone to 30 mm. Minor Fe staining.

Greenish appearance on light grey meta siltstone possibly chlorite.
55.25 | 60 Light grey and medium grey meta siltstone to 30 mm. Minor Fe staining.

Greenish appearance on light grey meta siltstone possibly chlorite. Lamination

evident on medium grey meta siltstone. EOH

SHEET 20F2




=

The Dep

3 iodiy
Cons

art

>

ment of

ervation

GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Lobethal Recharge Hole #1

PERMIT No. 61094

UNIT No. 6628 - 21219

Coordinates: E 308460.00 N 6136727.00 EL. Surface(m) EL. Ref. Point(m) Datum: Hundred: Onkaparinga Sec: PT5101
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQU| FER (m) (m) From To L/sec .Tfest length . .Method mg/L Analysis No.
45 45 |46 | 0.63 Drilling Airlift 1446 625216
49 49 56 0.56 Drilling Airlift
SUMMARY 60.5 605 | 61 |32 Drilling Airlift
83 83 85 19 Drilling Airlift
EOH 87.9 | 19 20 minutes Airlift
DEPTH(M | grAPHIC | ROCK/SEDIMENT Depth CASING
. - LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sgri;ﬁe oia T Eom T To
(mm) | (m) | (M)
0 3.25 Light orange fine sandy silty soil. Minor deep red stiff clay. Minor white/pale 305 |0 6
grey stiff clay. Minor dark grey metal siltstone to <Smm. 255 |0 42
325 |65 Very light brown silty/fine sandy soil. Very minor grey sandstone friable gravel
to 10mm.
6.5 10 Light brown silty/very fine sandy soil. No gravel.
10 13.5 Light brown to medium pink sandy silty soil. Minor gravel of grey meta
siltstone, friable to 10 mm. More sand than previous interval.
135 | 17 SADDLEWORTH | Pinky brown clayey sandy soil. Gravel to 100 of weathered grey meta siltstone ADELAIDEAN
FORMATION with iron staining, slightly laminated.
17 20.5 Light pink brown sandy silt soil. Gravel of grey laminated meta siltstone with Fe
staining to 20mm.
205 | 24 Pinky grey sand. Minor gravel to 20mm of dark grey hard and also weathered
laminated meta siltstone.
DRILL FLUID: Air INOF(?aGmEWI]DerBSY: J James-Smith &
DATE SHEET 1OF3
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Lobethal Recharge Hole #1

PERMIT No. 61094

UNIT No. 6628 - 21219

Hundred: Onkaparinga Sec: PT5101

DEPTH(™ | GrapHIC | ROCK/SEDIMENT Depth CASING
- . LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE Sg;rie Bia T Eom T To
rom o P (mm) | (m) (m)
24 27.5 Medium pink brown sand. Minor gravel of laminated meta siltstone to 20mm.
Very minor pyrite to Imm.
275 |31 Grey pink sand. Very minor gravel of brown grey weathered laminated meta
silstone to 30mm. Very friable.
31 34.5 Medium grey laminated meta siltstone. Minor pale grey/white phylitic weathered
gravel to 10mm.
345 | 38 Dark grey brown laminated meta siltstone to 10 mm, friable in parts. Minor
pyrite.
38 41.5 Dark grey brown laminated meta siltstone gravel to 10mm. Minor milky
quartzite.
415 | 45 As above. Pyrite specks on some faces of meta siltstone. Minor green flecks
possible chlorite?
45 48.5 WOOLSHED Dark grey laminated meta siltstone gravel to 10mm. Light grey meta siltstone ADELAIDEAN
FLAT SHALE that has a slightly green appearance, probably due to chlorite.
485 |52 As above with less light grey meta siltstone.
52 55.5 As above. Pyrite cubes to 1mm.
555 | 57.7 Dark grey laminated meta siltstone to 10 mm. Dark green laminated meta
siltstone to 10mm, possibly chloritic. 50% green meta siltstone.
57.7 | 59.9 As above. Pyrite evident on both grey and dark green metasiltstone.

SHEET 2O0OF3
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Lobethal Recharge Hole #1

PERMIT No. 61094

The Department of
Water, Land and CONTINUATION SHEET UNIT No. 6628 - 21219
gl1odivers Ly
Conservation Hundred: Onkaparinga Sec: PT5101
DEPTH (m) Depth CASING
GRAPHIC | ROCI/SEDIMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core |——1 = ———
From To NAME Sample (mm) (m) (m)
59.9 | 63.4 As above.
63.4 | 66.9 As above. Less dark green fragments. Approximately 1/3 dark green fragments
and 2/3 dark grey.
66.9 | 70.4 As above. Minor green fragments.
704 | 73.9 As above.
739 | 774 As above.
77.4 | 80.9 As above. More pyrite.
80.9 | 844 As above, larger fragments up to 20 mm. Very minor milky quartzite. Pyrite
layering on some fragments. Very minor iron staining.
84.4 | 879 As above. No quartzite fragments or iron staining. EOH
SHEET 30F3
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GROUNDWATER PROGRAM
WATER WELL LOG

PROJECT: Lobethal Recharge Hole #2

PERMIT No. 61095

UNIT No. 6628 - 21220

Hundred: Onkaparinga Sec: PT5101

Coordinates: E 308459.00 N 6136738.00 El. Surface(m) El. Ref. Point(m) Datum:
DEPTH TO DEPTH TO INTERVAL
WATER CUT STANDING WATER m SUPPLY TOTAL DISSOLVED SOLIDS
AQUl FER (m) (m) From To L/sec Test length Method mg/L Analysis No.
38 38 42 2.3 Drilling Airlift
SUMMARY 45 45 |49 |57 Drilling Airlift
EOH 56 6.3 20 minutes Airlift
DEPTH (m) Depth CASING
GRARIC ROCKKIS'ESI'EMENT GEOLOGICAL DESCRIPTION FORMATION/AGE | Core =
From To Sample
(mm) | (m) | (M)
0 3.25 Grey, brown orange and red orange mottle grey clay. Minor dark grey meta 200 | O 6
siltstone to 10 mm. Clay soft and malleable. 150 |0 8
150 |8 56
325 |65 Light orange silty fine sand. Minor grey stiff plastic clay. No gravel. slotted
6.5 10.0 Pink brown silty sand soil. Moderate dark grey laminated meta siltstone gravel to
10mm.
10.0 | 135 Light orange silty fine sand. Minor grey stiff plastic clay. No gravel.
135 | 17 Light orange silty fine sand. Very minor grey stiff plastic clay. Change to finer
pink brown sand towards 17m.
17 20.5 Fine pink brown sand. Minor grey brown weathered sandstone gravel to 10mm.
205 | 24 SADDLEWORTH Mainly medium grained light brown sand. Gravel of weathered grey meta ADELAIDEAN
FORMATION sandstone and brown stained quartzite and grey meta siltstone. Very minor pale
grey clay.
REMARKS: DRILL TYPE: Hammer COMPLETED 29/5/03
DRILL FLUID: Air LOGGED BY: J James-Smith
DATE SHEET 10OF2
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GROUNDWATER PROGRAM

WATER WELL LOG
CONTINUATION SHEET

PROJECT: Lobethal Recharge Hole #2

PERMIT No. 61095

UNIT No. 6628 - 21220

Hundred: Onkaparinga Sec: PT5101

DEPTH(M) | GrapHIC | ROCK/SEDIMENT Depth CASING
- LOG NAME GEOLOGICAL DESCRIPTION FORMATION/AGE | Core 57 T Fom T 7o
rom To Sample
(mm) | (m) | (M)
24 31 WOOLSHED Dark grey laminated meta siltstone with some weathered gravel to 10mm ADELAIDEAN
FLAT SHALE

31 34.5 Dark grey laminated meta siltstone. Minor milky quartzite. Very minor Fe

staining on meta siltstone. Minor green chlorite.
345 | 38 Dark grey laminated meta siltstone. Minor milky quartzite. Very minor Fe

staining on meta siltstone. Minor green chlorite. Fracture zone, large gravel to

50 mm
38 41.5 Dark grey laminated meta siltstone. Milky quartzite.to 20mm Very minor Fe

staining on meta siltstone. Morer green chlorite.
415 | 45 Dark grey laminated meta siltstone to 10mm Minor milky and pink quartzite. Fe

staining on meta siltstone.
45 48.5 Dark grey laminated meta siltstone to 10mm Minor milky and pink quartzite. Fe

staining on meta siltstone.
48,5 |52 Dark grey laminated meta siltstone to 20mm Minor milky and pink quartzite. Fe

staining on meta siltstone. High contamination of clay from upper layers.
52 55.5 Dark grey laminated meta siltstone to 10mm Minor milky and pink quartzite. Fe

staining on meta siltstone. High contamination of clay from upper layers. EOH

SHEET 20F2
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SONDE RESULTS FOR LOBETHAL, EDEN VALLEY, ASHBOURNE

Renort DWLBC 2004/04

Hydrogeological investigation of the Mount Lofty Ranges, progress report 5: Drilling phases 2.1 to 2.3: research and
monitoring wells at Scott Creek, Balhannah, Willunga Fault, Lobethal, Eden Valley and Ashbourne 64
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