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INTRODUCTION 
In early 2011 the former Department for Water (DFW) ), now the Department for Environment, Water and 
Natural Resources (DEWNR), was contracted by the South Australian Water Corporation (SA Water) to drill 
and construct a production well for the township of Naracoorte in the South East region of South Australia, 
also known as the Limestone Coast. The well was part of a program of work undertaken during the first half 
of 2012 which also included the drilling and construction of wells at Millicent, Mount Burr, Lucindale and 
Kalangadoo. This report discusses the drilling and construction of production well Naracoorte TWS 13 
which was drilled as replacement well for the existing production well Naracoorte TWS 8. 

The original well was drilled by the Department of Mines in 1968 and used steel casing to support shallow 
unconsolidated sediments. Casing integrity checks indicated corrosion of the steel casing which was 
considered a risk to the long-term viability of the well. 

Diverse Resources Group Pty Ltd was contracted to drill and construct the new well. Drilling of a pilot hole 
and installation of the fibreglass well casing occurred in March 2012 with the screen assembly later 
installed in May 2012. 

DFW Groundwater Technical Services conducted aquifer testing in June 2012. 

NARACOORTE TOWN WATER SUPPLY 
Naracoorte is located about 100 kilometres north of the regional centre of Mount Gambier and is reliant on 
groundwater from the Dilwyn Formation confined aquifer to supply a population of about 5700 (2011 
census).  

The groundwater salinity in the vicinity of Naracoorte TWS 13 in the Dilwyn Formation is approximately 
1300 mg/L. 

SA Water wanted to increase the output from Naracoorte TWS 13 to 40 L/s, double the output from TWS 8 
at 20 L/s. 

Details of the Naracoorte production wells (historic and current) are given in Table 1. The location of the 
new and pre-existing wells is given in Fig. 1. 
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Table 1. Naracoorte production well details 

Well name Unit 
number 

Drill date Depth (m) Obs date DTW (m) Obs date TDS 
(mg/L) 

Obs date Yield 
(L/s) 

Naracoorte 
TWS 1 

7024-
1630 1939 148.7 1939 13.41 1939 1360 2010 56 

Naracoorte 
TWS 2 

7024-
1631 1940 163.7 1940 4.12 1950 1300 1987 20 

Naracoorte 
TWS 3 

7024-
1632 1950 62.5 1950 3.05 1950 1385 1970 20 

Naracoorte 
TWS 4 

7024-
1668 1958 175.3 1958 34.8 1992 895 1992 16 

Naracoorte 
TWS 5 

7024-
1553 1961 152 1961 16.75 1993 1270 1970 41 

Naracoorte 
TWS 6 

7024-
1780 1968 186 1968 n/a n/a 1270 1970 25 

Naracoorte 
TWS 7 

7024-
1781 1968 152.4 1968 n/a n/a 1235 1970 44 

Naracoorte 
TWS 8 

7024-
1670 1969 180.4 1969 37.19 1969 1245 2011 15 

Naracoorte 
TWS 9 

7024-
1598 1975 160.3 1975 10.37 1975 1255 2011 41 

Naracoorte 
TWS 10 

7024-
2698 1978 181 1978 n/a n/a 1280 1986 38 

Naracoorte 
TWS 11 

7024-
4128 1987 149 1987 15 1987 1250 2011 75 

Naracoorte 
TWS 12 

7024-
4509 1991 178 1991 28.5 1991 1270 2011  

Naracoorte 
TWS 13 

7024-
6113 2012 176 2012 38 2012 1225 2012 40 

Note: 

* Dilwyn Fm completions except TWS 3 which is Gambier Limestone  
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Figure 1. Location of Naracoorte productions wells 
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WELL DESIGN AND CONSTRUCTION 
Diverse Resources Group Pty Ltd was engaged by DWR to drill and construct the production well. The 
drilling rig employed for the drilling operations was an Atlas Copco T3W. This rig is capable of rotary air and 
rotary mud drilling methods.  

The technical specification for the rig is given in Appendix A, along with some photographs of site 
operations). 

The site of Naracoorte TWS 13 (Fig. 1) was jointly chosen by SA Water and DWR Hydrogeologists to target 
the sands of the Dilwyn Formation confined aquifer. 

Drilling occurred in two separate phases, the initial drilling strata sample collection and setting of casing, 
followed by running the screen at a later date after strata sample analysis. The drilling contractor 
undertook other work for SA Water in the intervening period. 

Naracooorte TWS 13 was drilled as a production well under permit number 206965 (well unit number 
7024-6113) and was completed on 24 May 2012. 

The final design of Naracoorte TWS 13 was based on information gathered during drilling. Strata samples 
were initially collected every two metres whch increased to every one metre through the aquifer zone. The 
well construction diagram (Fig. 2) shows the lithology encountered during drilling. 

The well was drilled and constructed according to the following steps: 
• The pilot drillhole was mud drilled to total depth at 191.2 m using a 230 mm (9.1 inch) blade bit to 

collect strata samples for use in the well design 

• The top 6 m of the pilot drillhole was reamed using a 600 mm (23.6 inch) blade bit 

• Steel surface control casing 450 mm (17.7 inch) ID was run into the drillhole to a depth of 6 m 

• The first reaming run was undertaken to 150 m (near the casing point) using a 440 mm (17.3 inch) 
blade bit 

• A second reaming run was undertaken to 180 m using a 300 mm (11.8 inch) blade bit 

• A HETRON 922 Vinyl Ester Resin FRP 300 mm (11.8 inch) ID casing string with a 15.5 mm wall thickness 
was run into the drillhole to a depth of 145 m 

• The casing was pressure displacement cemented to surface 

• Following the return to site, the cement had set, the pilot drillhole was re-opened to 176 m using a 245 
mm (9.6 inch) blade bit 

• A stainless steel (316 grade) telescopic wire-wound screen 200 mm (8.7 inch) ID, 1.5 mm aperture, was 
set over the  interval 162–174 m 

• The screen was run with a Figure-K Packer and using a J-latch 

• A riser pipe of 200 mm (8.7 inch) ID stainless steel (316 grade) zero-wound screen was set over the 
interval 140–162 m. This long length of riser pipe resulted from the initial decision to set casing to 145 
m, which was followed by the analysis of the strata samples and the later decision to set the screen 
from 162 m. 

• A sump of 200 mm (8.7 inch) ID stainless steel (316grade) zero-wound screen was set over the interval 
174–176 m 

• Development of the well was undertaken by airlifting from a number of depths in the well above the 
screen. A large amount of fine sand requiring removal from the screen. After three days of 
development the groundwater being produced was still turbid but the drilling rig was released from the 
work site. Further well development was undertaken prior to and during the pumping testing 
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• Development was slow due to very fine sand (90% passing through a 0.147 mm sieve) being produced. 
This fine sand was unexpected as the aquifer zone strata samples presented as very coarse sand with 
much of the sequence having 50% greater than 1.5 mm and one section having 50% greater than 2.5 
mm. This fine sand was not observed in the cuttings. Removal of the cuttings during drilling required 
high mud flow and it appears the fine sand was trapped in suspension dropping out across the shale 
shaker 

• The original TWS 8 required five days of development. If future drilling is required in this area, 
additional time for aquifer development should be allowed for, at least up to five days. 

Sterilisation of the well was achieved by adding chlorine to the drilling fluid and maintaining this 
throughout the drilling process. 

A final depth to water of approximately 38 m and an airlift yield of 60 L/s were recorded at the conclusion 
of drilling. 
Groundwater salinity was 1200 mg/L (2250 uScm) based on the result of laboratory water chemistry 
analysis. 

The Drillers Well construction Report (Schedule 8) is given in Appendix B and a water well log (including 
lithological / stratigraphic description) is given in Appendix C. Sieve analysis curves are given in Appendix D. 
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Figure 2. Well construction and lithological sequence Naracoorte TWS 13 
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GEOLOGY - HYDROGEOLOGY 
Naracoorte is theoretically located on the up thrown side of the Kanawinka fault. The result of this is that  
relatively thin sequences of both the unconfined Gambier Limestone and confined Dilwyn Formation occur 
(33 m and 100 m in thickness respectively). 

The aquitard between the Dilwyn Formation (the target aquifer) and the Gambier Limestone has a 
significant thickness of approximately 60 m. It can be described as soft, pliable clay with little fine sand.  

The head difference between the unconfined and confined aquifers is approximately 4 m with the 
unconfined aquifer above the confined aquifer. Both aquifers have similar groundwater salinities of around 
1200–1300 mg/L with the elevated salinity in the confined aquifer resulting from: 

• Slow leakage from the unconfined aquifer to the confined aquifer via leakage through the 60 m thick 
aquitard driven by the head difference 

• Downward leakage via the Kanawinka fault.  

Higher salinity groundwater in the unconfined aquifer occurs in and around Naracoorte. The Australian 
Drinking Water Guideline suggests municipal supplies should aim to supply water below 1000 mg/L and 
ideally closer to 500 mg/L. Neither aquifer can provide groundwater meeting this standard. 

Table 2. Stratigraphic sequence for Naracoorte TWS 13 

 Depth (m) Lithological Description Stratigraphic Description 
0 – 21 Sand Padthaway Sand 
21 – 39 Sandstone Bridgewater Formation 
39 – 72 Limestone and Marl Gambier Limestone 
72 – 90 Sand Mepunga Formation 
90 – 150 Clay Dilwyn Formation 
150 – 177 Sand Dilwyn Formation 
177 – 192.5  Sandstone and mica Eumeralla Formation 
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PUMPING TESTS 

PUMPING TEST DESIGN 
A pumping test (aquifer test) is conducted by pumping a well and observing the aquifer 'response’ or 
drawdown in the well and / or neighbouring observation wells. Pumping tests are carried out on wells to 
determine one or more of the following: 
• The aquifer and aquitard hydraulic parameters used to determine the ability of the aquifer to store 

and transmit water and which can be used in analytical and numerical groundwater modelling 

• The existence and potentially location of sub-surface hydraulic boundaries which may affect, 
beneficially or adversely, the long-term hydraulic behaviour and pumping performance of the well 

• The long-term pumping rate of the well 

• The design efficiency of the well 

• The performance of the groundwater basin. 

In this case, pumping tests were required to determine: 
• The maximum sustainable pumping rate for a range of pumping times 

• The pump setting 

• Whether dewatering of the aquifer was occurring. 

The pumping tests that were conducted consisted of a step drawdown test and a constant rate discharge 
test. 

STEP DRAWDOWN TEST 
The step drawdown test allows determination of the hydraulic behaviour of the well under pumping stress. 
The step drawdown test usually consists of three or more steps at increasing pumping rates, but with the 
rate ramaining constant throughout each step. 

The objective of step drawdown testing is to determine the well equation (Equation 1) which reflects the 
efficiency of the well design and relates drawdown, pumping rate and time. This equation (ideally) allows 
prediction of the hydraulic performance of production wells for a design pumping rate and generation of 
yield drawdown curves for any given time. 

The well equation allows determination of the maximum sustainable pumping rate of the well and 
consequently the selection of a suitable pumping rate for the constant rate discharge test. 

s(t) = (a Q + c Q2) + b log(t) Q Equation (1) 

Where: 

s(t) = drawdown (m) 

Q = pumping rate (m3/min) 

t = time (min) 

a = constant related to well loss for laminar flow 

c = constant related to well loss for turbulent flow 

b = constant related to aquifer loss for laminar flow 
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and, 

Well loss (m) = a Q + c Q2 

Aquifer loss (m) = b log(t) Q 

Well efficiency = (aquifer loss as a percentage of S(t) 

The specific capacity is defined as: 

SC = Q/S  =  (L/s)/m of drawdown  

CONSTANT RATE DISCHARGE TEST 
The constant rate discharge test allows determination of the hydraulic behaviour of the aquifer system 
under pumping stress. The constant rate discharge test is conducted at a constant pumping rate for a 
duration commensurate with the intended use of the well, however this is often compromised by the cost 
of running long-term tests. 

The water level data collected from the constant rate discharge test allows determination of: 
• Aquifer and aquitard hydraulic parameters 

• Presence of hydraulic boundaries which may have an effect on pumping sustainability under long-
term operational pumping 

• Dewatering of the aquifer system, which may have an effect on pumping sustainability under long-
term operational pumping 

• Interference of neighbouring production wells. 

The constant rate discharge test should ideally be followed by a period of groundwater level monitoring 
during the recovery of he well, although this is frequently not undertaken to reduce cost. Recovery is 
ideally monitored until 95% of the drawdown has been recovered. The residual drawdown data can be 
used to determine whether interference effects are present from either recharge boundaries, or conversely 
from impermeable boundaries or dewatering of the aquifer: 
• If no interference is present, the extrapolated residual drawdown should intersect the zero residual 

drawdown line at t/t1 = 1 

• If a recharge boundary has been encountered, the line will intersect the zero residual drawdown line 
at a value of t/t1 > 1 

• If dewatering has occurred or an impermeable boundary has been encountered, the line will 
intersect the zero residual drawdown line at a value of t/t1 < 1. 

Observations from monitoring during pumping provide important data for gaining a better understanding 
of the broader aquifer system. Data are more reliable than those measured in the production well where 
turbulence may exist due to the pump. The data indicate the extent of the hydraulic influence of the 
production well and allow accurate determination of aquifer and aquitard hydraulic parameters. 
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GROUNDWATER QUALITY TEST 
Preliminary groundwater sampling for a town water supply production well with domestic application 
should be tested for the following suite of chemical parameters (G Dworak and J West (SA Water) 2011, 
pers. comm., 5 May): 
• basic chemistry: TDS, Na, Ca, Mg, K, CO3, HCO3, Cl, F, SO4, hardness and alkalinity 

• pH, colour and turbidity 

• nutrients: NH3, NO3, NO2, soluble P and DOC 

• metals (total and soluble): Al, Cd, Sb, Ni, Cu, Zn, Pb, Cr, Mn, Fe, As, Ba, Mo, Se, Hg, B, Ag, Be, I, CN, Sn, 
Zn, Br and U 

• radioactivity. 
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PUMPING TEST RESULTS 

CONDUCT OF TEST 
The pumping tests conducted on Naracoorte TWS 13 consisted of a step drawdown test and a constant rate 
discharge test and recovery test over the period 12–14 June 2012. Test details are given in Table 3 and the 
results are given in Appendix E. 

DFW Groundwater Technical Services conducted the testing. The well required further development prior 
to testing due to high turbidity water being pumped from the well. One day of pumping with continual 
pump stops and starts occurred prior to testing. The groundwater was clear after this further development. 
During this work pumping rates and groundwater levels were monitored and rates selected for the step 
drawdown test. 

Groundwater samples were analysed at the Australian Water Quality Centre (AWQC) (Appendix F). 

Table 3. Pumping test details Naracoorte TWS 13 

Test type Test date Step Duration 
(min) 

Pumping Rate (L/s) 

Step drawdown 12 June 2012 1 60 40 

  2 60 45 

  3 60 50 

Constant rate discharge 13–14 June 2012 1 1440 40 

Recovery 14 June 2012 – 90 0 

STEP DRAWDOWN TEST 
Analysis of the step drawdown results for Naracoorte TWS 13 (Fig. 3) leads to the following well equation: 

s(t) = 0.06 Q + 0.24 Q2 + 0.13 log (t) Q    Equation (2) 

The well equation can be used as a predictive tool. Table 4 gives predicted drawdown after 1 000 000 
minutes (approximately 2 years) of continuous pumping at a range of pumping rates. While the theoretical 
available drawdown is 107 m, drawdowns are very small and this would obviously never be utilised. 

Table 4. Predicted drawdown Naracoorte TWS 13 

Pumping rate 
(L/s) 

DTW 
(m)* 

Casing 
length (m) 

Theoretical 
Available 

DD (m) 

Duration 
(min) 

Predicted 
DD (m) 

40 38 145 107 1 000 000 4.69 

45 38 145 107 1 000 000 5.47 

50 38 145 107 1 000 000 6.29 

55 38 145 107 1 000 000 7.15 

* Measurement taken at start of step drawdown test and rounded to a whole number 
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Figure 3. Step drawdown test analysis of drawdown using Hazel method Naracoorte TWS 13
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CONSTANT RATE DISCHARGE TEST 

Production Well 
Drawdown (residual drawdown) were recorded during the constant rate discharge test and recovery (Fig 4). 

 

Figure 4. Linear- linear plot of drawdown Naracoorte TWS 13 constant rate discharge test 

Drawdown versus time and residual drawdown versus t/t1 (where t is the time since pumping began and t1 
is the time since pumping stopped) are given in Fig 5. 

 

Figure 5. Log- linear plot of drawdown / residual drawdown Naracoorte TWS 13 constant rate discharge test 
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The following general comments can be made: 
• A drawdown of 4.45 m developed during the test 

• The drawdown is anomalous, i.e. does not plot as a straight line on a log-linear graph. Due to the 
significant development that had occurred, it is believed that this response is due to rearrangement 
of the aquifer particles close to the screen and due to some further development of the well. 
Alternatively there may be some hydraulic boundaries close to the well which are likely to be 
changes in hydraulic conductivity resulting from reduced grain size. 

• The step drawdown test provided results that enabled a satisfactory analysis and derivation of the 
well equation, however the well equation cannot predict the observed drawdown from the constant 
rate discharge test due to the anomalous nature of the results (Fig. 6). Once the hydraulic behaviour 
of the well has been observed further the relationshjip between the well equation prediction of 
drawdown and actual drawdown can be revised. 

• The specific capacity at 100 minutes was 11.27 L/s per metre of drawdown 

• Well loss was approximately 73% of drawdown at the end of the test 

• Recovery was monitored until residual drawdown was within 20% of the total drawdown developed. 
Monitoring of recovery was terminated after 90 minutes and the data are insufficient to make any 
conclusive comments in relation to the aquifer. It should be noted that that Dilwyn Formation is an 
extensive regional confined aquifer and its capacity to meet demand does not present a problem. 

 

Figure 6. Well equation prediction of constant rate discharge test Naracoorte TWS 13 
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GROUNDWATER SALINITY 
Groundwater salinity (Fig. 7) was continuously recorded in the field during the constant rate discharge test. 
Groundwater salinity decreased slightly (<25 mg/L) during the test ending at around 1225 mg/L. 
Groundwater salinity was 1200 mg/L (2250 uScm) based on the result of laboratory water chemistry 
analysis. 

 

 

Figure 7. Groundwater salinity Naracoorte TWS 13 constant rate discharge test 
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RECOMMENDATIONS 
It is recommended Naracoorte TWS 13 be pumped operationally and monitored for a full 12 months to 
confirm the long-term hydraulic behaviour of the well. The recommended pumping rate and pump depth 
are given in Table 5. 

Due to the unusual signature of the drawdown obtained from the constant rate discharge test it would be 
useful to repeat it once the well has been in operation for some months. 

The current program of work included the design, implementation and testing of the production well. The 
report includes a brief analysis and interpretation of the constant rate discharge test. This analysis and 
interpretation can be futher explored in a future program of work dealing with regional aquifer and 
aquitard assesment. 

Table 5. Well completion details and pumping test summary Naracoorte TWS 13 

 Parameter Description Naracoorte TWS 13 

Well Design Target aquifer Dilwyn Formation 

Assumed depth to water (m) 39 1 

Nominal casing inner diameter (mm) 300 

Casing length (m) 145 

Available drawdown (m) 106 

   

SA Water Specification Required pumping rate (L/s) 40 

Required pumping duration 4 h per day 

Modelled pumping rate (L/s) 40 

Modelled pumping duration 4 h (240 min) 

Predicted drawdown (m) 3.6 

   

DFW Recommendation Pumping rate (L/s) 40 

Pumping duration 6 h (360 min) 

Predicted drawdown (m) 3.6 

Pump intake depth (m) 54 2 

Resultant available drawdown safety factor (m) 11.4  

Note: 
1 Measurement taken at start of constant rate discharge test and consertaviley rounded to next whole number 
2 Pump intake depth based on 3 metre pump column 
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APPENDIXES 

A. ATLAS COPCO T3W SPECIFICATION 
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B. WELL CONSTRUCTION REPORT 
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C. WATER WELL LOG 
 

Project: Naracoorte 13 Town Water Supply Well  

Permit Number: 206965 Backfilled (Y/N): N 
Date Completed: 24/5/2012 Total Depth (m): 192 
Unit No: 702406113 Drill Method: Rotary Mud  
Drillhole Name: Naracoorte TWS 13 Drilling Company: Diverse Resources Group 
Logged By: Jeff Lawson Driller: Paul Juett  
 
Coordinates  
Easting: 477486 Ground Elevation (mAHD): 80.8 DEM 
Northing: 5908303 Reference Elevation (mAHD): TBD 
Zone: 54 Reference Point Type: TOC 
Datum: GDA94   
  
General Comments:  
  
 
Lithological Description 
 

Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 

0 3  
 
 
SAND 
 

Light brown, fine unconsolidated sand. Clear, frosted 
to iron stained grains. 

 
 
 
 
HOLOCENE 

3 6 Grey unconsolidated. Clear, frosted to iron stained 
grains. 

6 9 Orange, unconsolidated fine sand. Clear to frosted, 
sub rounded to rounded grains – strongly iron 
stained. 

9 21 Sand becoming coarser. Generally rounded sand 
grains. Strongly iron stained. 

21 24 SANDSTONE Light brown to pale orange. Weakly to strongly 
cemented fragments. Sand and indistinguishable 
fossil material cemented together. Minor 
uncemented sand. 

 
 
 
BRIDGEWATER 
FORMATION 24 30  Smaller fragments. High percentage unconsolidated 

sand with coarse sand grains. 
30 39  Larger fragments. Slightly finer grained. Sandstone is 

sugary like with sand washing of the faces. 
39 42 LIMESTONE Pale brown/ pale orange. Weakly cemented, fine 

grained fragments (smaller than previous sample). 
Minor unconsolidated sand. 

 
 
 
GAMBIER 
LIMESTONE 
Greenways 

42 45  Occasional well preserved fossils.  
45 48  Becoming lighter in colour to off white. Occasional 

well preserved bryozoa. 
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Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 

48 51  Off white, strongly cemented fine grained fragments. 
Minor marly fraction. 

Member 

51 57  Fine calcite and fossil content. 
57 60  Marl content increasing.  
60 63 MARLY 

LIMESTONE 
Pale grey, moderately well bounded marl. Strongly 
cemented fine grained limestone fragments. 

63 72 MARL Pale grey with some white mottling. Moderately 
bounded marl, soft, pliable. Approximately 20% 
strongly cemented fragments. 

72 78 LIMESTONE Very pale orange. Fine grained strongly cemented 
fragments and partially silicified chips. Minor fossil 
content – partially iron stained. Minor marl content. 

 
 
 
 
MEPUNGA 
FORMATION 

78 87  White rounded, well rolled, and strongly cemented 
fine grained limestone. Seems to have been a former 
water course. Grey partially silicified flint chips. 
Rounded limonitic and heavily iron stained sand. 

87 90 SAND Clear, frosted and heavily iron stained unconsolidated 
sand. Occasional limonitic grains. 

90 93 CLAY Brown, soft, well bounded clay. Embedded with 
rounded sand grains some limonitic. 

 
 
 
 
 
 
 
 
 
 
 
 
DILWYN 
FORMATION 

93 117 CLAY Dark brown, soft, plastic, strongly bounded clay. 
Minor fine sand embedded in the clay.  

117 120 CLAY Lighter brown. Clay not as strongly bounded with 
some coarse sand grains.  

120 130 CLAY Brown, well bounded clay. Approx 20 to 30% 
unconsolidated, medium to coarse sand. 

130 146 CLAY Dark brown, soft, pliable, strongly bounded clay. 
Minor embedded very fine sand. 

146 149 CLAY Dark brown, soft, pliable, strongly bounded clay. 
Minor fine sand. 

149 152 SAND The well is transitioning from clay to sand. Gamma 
begins to open at 149m and is full extension at 152m. 

152  153 SAND Coarse sand – 50% average – 1.72mm 
153 154 SAND Coarse sand – 50% average – 1.9mm 
154 155 SAND Coarse sand – 50% average – 1.48mm 
155 156 SAND Coarse sand – 50% average – 1.5mm 
156 157 SAND Coarse sand – 50% average – 1.2mm 
157 158 SAND Coarse sand – 50% average – 1.6mm 
158 159 SAND Coarse sand – 50% average – 1.3mm 
159 160 SAND Coarse sand – 50% average – 1.2mm 
160 161 SAND Coarse sand – 50% average – 1.1mm 
161 162 SAND Coarse sand – 50% average – 1.4mm  
162 163 SAND Coarse sand – 50% average – 1.3mm 
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Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 
163 164 SAND Coarse sand – 50% average – 1.65mm 
164 165 SAND Coarse sand – 50% average – 1.3mm 
165 166 SAND Coarse sand – 50% average – 1.5mm 
166 167 SAND Coarse sand – 50% average – 2.18mm 
167 168 SAND Coarse sand – 50% average – 2.0mm 
168 169 SAND Coarse sand – 50% average – >2.5mm 
169 170 SAND Coarse sand – 50% average - > 2.5mm 
170 171 SAND Coarse sand – 50% average - > 2.5mm 
171 172 SAND Coarse sand – 50% average – >2.5mm 
172 173 SAND Coarse sand – 50% average – 2.1mm 
173 174 SAND Coarse sand – 50% average - > 2.5mm 
174 175 SAND Coarse sand – 50% average - > 2.5mm 
175 176 SAND Coarse sand – 50% average - > 2.5mm 
176 177 SAND Coarse sand – 50% average - > 2.5mm 
177 191.2 SANDSTONE Grey, weakly cemented sand, highly micaceous and 

reflective. Fine unconsolidated quartz sand. Milky 
grains. Pyritic. Metallic sheen.  High % brown silt. 

EUMERALLA 
FORMATION 

 
Water Cut Information 
 

Depth (m) Depth to 
Water (m) 

Supply Water Analysis 
From To Yield 

(L/s) 
Test 

Length 
(min) 

Method Sample 
No. 

Salinity Salinity Unit 
(mg/L/EC) 

162 174 38.14 40 1440 Pump N/A N/A  1200/2250
 
Casing and Production Zone Information 
 

Case or 
Production 

Zone 

Depth (m) Inner 
Diam 
(mm) 

Material Aperture 
(mm) 

Cementing 
From To Y/N From (m) To (m) 

Surface 
control 
casing 

0 6 450 Schedule 20 steel  y 0 6 

Well Casing 0 145 300 Hetron 922 FRP  Y 0 145 
Riser Pipe 140 162 200 Zero aperture 

stainless steel 
    

Prod zone 162 174 200 316 Stainless wire-
wound screen 

1.5    

Sump 174 176  Zero aperture 
stainless steel 
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D. DILWYN FORMATION SIEVE ANALYSIS 
 

 
 

 

 
 

0

10

20

30

40

50

60

70

80

90

100

0 0.5 1 1.5 2 2.5

CU
M

U
LA

TI
VE

 %
 R

ET
AI

N
ED

SIEVE SIZE (mm)

152-153 153-154 154-155 155-156



 

Technical note 2012/06 36 

 
 

 

 
  

0

10

20

30

40

50

60

70

80

90

100

0 0.5 1 1.5 2 2.5

CU
M

U
LA

TI
VE

 %
 R

ET
AI

N
ED

SIEVE SIZE (mm)

160-161 161-162 162-163 163-164

0

10

20

30

40

50

60

70

80

90

100

0 0.5 1 1.5 2 2.5

CU
M

U
LA

TI
VE

 %
 R

ET
AI

N
ED

SIEVE SIZE (mm)

164-165 165-166 166-167 167-168



 

Technical note 2012/06 37 

 
 

 

 

0

10

20

30

40

50

60

70

80

90

100

0 0.5 1 1.5 2 2.5

CU
M

U
LA

TI
VE

 %
 R

ET
AI

N
ED

SIEVE SIZE (mm)

169-170 170-171 171-172 172-173

0

10

20

30

40

50

60

70

80

90

100

0 0.5 1 1.5 2 2.5

CU
M

U
LA

TI
VE

 %
 R

ET
AI

N
ED

SIEVE SIZE (mm)

173-174 174-175 175-176 176-177



 

Technical note 2012/06 38 

E. PUMPING TEST DATA 
E.1 NARACOORTE TWS 13 STEP DRAWDOWN TEST 

NARACOORTE TWS 13 

Start date Start time Step Duration 
(min) Q (L/s) Well Name Well 

Type 
r 

(m) Aquifer Ref Elev. 
(m AHD) 

12/06/2012 14:30 1 60 40 

Naracoorte 
TWS 13 

7024-6113 Prod. 0 
Dilwyn 

Formation 
80.8 m 
(DEM) 

“ 2 60 45 “ “ “ “ “ 
“ 3 60 50 “ “ “ “ “ 

NARACOORTE TWS13 MANUAL DATA 

Step No. Q (L/s) Time (min) DTW (m) DD (m) 

1 40 0 38.14 0.00 

1 40 1 41.16 3.02 

1 40 2 41.18 3.04 

1 40 3 41.19 3.05 

1 40 4 41.22 3.08 

1 40 5 41.22 3.08 

1 40 6 41.23 3.09 

1 40 7 41.23 3.09 

1 40 8 41.24 3.10 

1 40 9 41.25 3.11 

1 40 10 41.25 3.11 

1 40 12 41.27 3.13 

1 40 14 41.28 3.14 

1 40 16 41.29 3.15 

1 40 18 41.30 3.16 

1 40 20 41.31 3.17 

1 40 22 41.31 3.17 

1 40 24 41.32 3.18 

1 40 26 41.33 3.19 

1 40 28 41.34 3.20 

1 40 30 41.35 3.21 

1 40 35 41.38 3.24 

1 40 40 41.39 3.25 

1 40 45 41.40 3.26 

1 40 50 41.42 3.28 

1 40 55 41.43 3.29 

1 40 60 41.43 3.29 

2 45 61 42.00 3.86 

2 45 62 42.02 3.88 
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Step No. Q (L/s) Time (min) DTW (m) DD (m) 

2 45 63 42.03 3.89 

2 45 64 42.04 3.90 

2 45 65 42.04 3.90 

2 45 66 42.05 3.91 

2 45 67 42.05 3.91 

2 45 68 42.06 3.92 

2 45 69 42.06 3.92 

2 45 70 42.07 3.93 

2 45 72 42.07 3.93 

2 45 74 42.08 3.94 

2 45 76 42.09 3.95 

2 45 78 42.09 3.95 

2 45 80 42.10 3.96 

2 45 82 42.10 3.96 

2 45 84 42.11 3.97 

2 45 86 42.11 3.97 

2 45 88 42.12 3.98 

2 45 90 42.13 3.99 

2 45 95 42.14 4.00 

2 45 100 42.15 4.01 

2 45 105 42.16 4.02 

2 45 110 42.18 4.04 

2 45 115 42.19 4.05 

2 45 120 42.19 4.05 

3 50 121 42.71 4.57 

3 50 122 42.73 4.59 

3 50 123 42.74 4.60 

3 50 124 42.74 4.60 

3 50 125 42.74 4.60 

3 50 126 42.75 4.61 

3 50 127 42.76 4.62 

3 50 128 42.76 4.62 

3 50 129 42.77 4.63 

3 50 130 42.77 4.63 

3 50 132 42.77 4.63 

3 50 134 42.78 4.64 

3 50 136 42.78 4.64 

3 50 138 42.78 4.64 

3 50 140 42.79 4.65 

3 50 142 42.79 4.65 

3 50 144 42.80 4.66 

3 50 146 42.80 4.66 
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Step No. Q (L/s) Time (min) DTW (m) DD (m) 

3 50 148 42.84 4.67 

3 50 150 42.85 4.68 

3 50 155 42.88 4.70 

3 50 160 42.90 4.72 

3 50 165 42.90 4.74 

3 50 170 42.90 4.76 

3 50 175 42.91 4.77 
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E2 NARACOORTE TWS 13 CONSTANT RATE DISCHARGE TEST 

NARACOORTE TWS 13 

Start date Start 
time Step Duration 

(min) 
Q 

(L/s) Well Name Well 
Type 

r 
(m) Aquifer Ref Elev. 

(m AHD) 

13/06/2012 09:00 1 
Pumping 1440 
Recovery 90 40 

Naracoorte 
TWS 13 

7024-6113 Prod. 0 
Dilwyn 

Formation 
80.8 m 
(DEM) 

NARACOORTE TWS13 MANUAL DATA 

Q (L/s) Time (min) DTW (m) DD (m) 

40 0 38.15 0.00 

40 1 41.29 3.14 

40 2 41.35 3.20 

40 3 41.36 3.21 

40 4 41.35 3.20 

40 5 41.36 3.21 

40 6 41.37 3.22 

40 7 41.38 3.23 

40 8 41.39 3.24 

40 9 41.39 3.24 

40 10 41.40 3.25 

40 12 41.43 3.28 

40 14 41.44 3.29 

40 16 41.45 3.30 

40 18 41.47 3.32 

40 20 41.47 3.32 

40 22 41.48 3.33 

40 24 41.48 3.33 

40 26 41.49 3.34 

40 28 41.51 3.36 

40 30 41.53 3.38 

40 35 41.54 3.39 

40 40 41.56 3.41 

40 45 41.56 3.41 

40 50 41.57 3.42 

40 55 41.59 3.44 

40 60 41.6 3.45 

40 70 41.63 3.48 

40 80 41.65 3.50 

40 90 41.67 3.52 

40 100 41.70 3.55 

40 120 41.73 3.58 

40 140 41.77 3.62 

40 160 41.77 3.62 
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Q (L/s) Time (min) DTW (m) DD (m) 

40 180 41.79 3.64 

40 200 41.80 3.65 

40 250 41.83 3.68 

40 300 41.90 3.75 

40 350 41.92 3.77 

40 400 41.96 3.81 

40 450 42.00 3.85 

40 500 42.02 3.87 

40 550 42.05 3.90 

40 600 42.09 3.94 

40 650 42.13 3.98 

40 700 42.16 4.01 

40 750 42.44 4.29 

40 800 42.53 4.38 

40 850 42.65 4.50 

40 900 42.70 4.55 

40 950 42.73 4.58 

40 1000 42.72 4.57 

40 1050 42.63 4.48 

40 1100 42.60 4.45 

40 1150 42.60 4.45 

40 1200 42.59 4.44 

40 1250 42.59 4.44 

40 1300 42.60 4.45 

40 1350 42.60 4.45 

40 1400 42.60 4.45 

0 1441 39.41 1.26 

0 1442 39.40 1.25 

0 1443 39.36 1.21 

0 1444 39.33 1.18 

0 1445 39.31 1.16 

0 1446 39.27 1.12 

0 1447 39.27 1.12 

0 1448 39.27 1.12 

0 1449 39.27 1.12 

0 1450 39.25 1.10 

0 1452 39.24 1.09 

0 1454 39.24 1.09 

0 1456 39.23 1.08 

0 1458 39.23 1.08 

0 1460 39.23 1.08 

0 1462 39.22 1.07 
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Q (L/s) Time (min) DTW (m) DD (m) 

0 1464 39.21 1.06 

0 1466 39.19 1.04 

0 1468 39.19 1.04 

0 1470 39.18 1.03 

0 1475 39.17 1.02 

0 1480 39.16 1.01 

0 1485 39.15 1.00 

0 1490 39.12 0.97 

0 1495 39.12 0.97 

0 1500 39.12 0.97 

0 1510 39.07 0.92 

0 1520 39.05 0.90 

0 1530 39.04 0.89 
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F. WATER CHEMISTRY 
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