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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 Kalangadoo in the South East region of South 
Australia, a region also known as the Limestone Coast. This well was part of a program of work 
undertaken during the first half of 2012 which also included the drilling and construction of production 
wells at Millicent, Mount Burr, Naracoorte and Lucindale. This report discusses the drilling and 
construction of production well Kalangadoo TWS 4 which was drilled as a replacement for the existing 
production well Kalangadoo TWS 1.  

The original well was drilled by the Department for Mines and Energy in 1977 and used steel casing 
through both the Gambier Limestone and Dilwyn Formation. 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 commenced 
on 14 May 2012 and was completed on 20 May 2012. 

DFW Groundwater Technical Services  conducted aquifer testing in May 2012. 

KALANGADOO TOWN WATER SUPPLY 
Kalangadoo is located approximately 28 kilometres north of the regional centre of Mount Gambier and 
is reliant on groundwater from the Dilwyn Formation  confined aquifer for its town water supply. 

The groundwater salinity of the existing water supply wells Kalangadoo TWS 1 and TWS 3, both 
completed in the Dilwyn Formation, was approximately 630 mg/L. These wells were pumped at 
approximately 20 to 25 L/s. 

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

Kalangadoo TWS 2 was previously backfilled and abandoned. 

Table 1. Kalangadoo 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) 

Kalangadoo 
TWS 1 7022-690 1977 113 2012 23.4 2011 630 1982 11 

Kalangadoo 
TWS 2 7022-3862 1977 116 1984 22.7 2005 585 1984 11 

Kalangadoo 
TWS 3 7022-9985 2005 134 2005 22.5 2011 535 2006 14 

Kalangadoo 
TWS 4 7022-10850 2012 144 2012 22.8 2012 555 2012 25 
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Figure 1. Location of Kalangadoo production 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 site of of Kalangadoo TWS 4 (Fig. 1) was chosen by SA Water to target the sands of the Dilwyn 
Formation confined aquifer. This well targets the third sub-aquifer within the Dilwyn Formation and is 
characterised by slightly coarser sands than those encountered in Kalangadoo TWS 1. Land was purchased 
adjacent the SA Water compound to site the new well. 

Kalangadoo TWS 4 was drilled as a production well under permit number 206967 (well unit number 7022-
10850) and was completed on 20 May 2012. 

The final design of Kalangadoo TWS 4 was based on the completion of Kalangadoo TWS 1, and the screen 
and casing were pre-ordered to facilitate the drilling and construction of the well. Strata samples were 
initially collected every two metres whch increased to every one metre through the aquifer zone. The final 
completion depth was based on the strata samples and the downhole geophysics.  The well construction 
diagram (Fig. 2) shows the lithology encountered during drilling. 

The well was drilled and constructed according to the following steps: 
• A hole  was drilled to a depth of 6 m using a 450 mm (17.7  inch) blade bit 

• Steel surface control casing 355 mm (14 inch) ID was run into the drillhole to a depth of 6 m 

• The pilot drillhole was mud drilled to total depth at 144 m using a 230 mm (9.1 inch) blade bit to collect 
strata samples for use in the well design 

• The pilot drillhole was reamed to a depth of 122 m using a 355 mm (14 inch ) blade bit 

• A Class 12 PVC 253 mm (10 inch) ID casing string was run into the drillhole to a depth of 119.5 m 

• The casing was pressure displacement cemented to surface 

• Once the cement had set, the pilot drillhole was re-opened to 134 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, 0.75 mm aperture, 
was set over the  interval 120.5-128.5 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 118.5-120.5 m 

• A sump of 200 mm (8.7 inch) ID stainless steel (316 grade) zero-wound screen was set over the interval 
128.5-130.5 m 

• The well was developed by airlifting until the groundwater being produced was clear and free of 
suspended solids. Development ceased as soon as the water was clean as it was not an intended to 
discharge water onto the neighbouring property. Further development occurred prior to the pumping 
tests  during which water was directed to a property located further to the west. 
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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 22.8 m and airlift yield of 20 L/s were recorded at the conclusion of drilling. 
Groundwater salinity was 520 mg/L (952 uScm) based on the result of laboratory water chemistry analysis. 

The Drillers Well construction Report (Schedule 8) is given in Appendix A and a water well log  (including 
lithological / stratigraphic description) is given in Appendix B. Sieve analysis curves are given in Appendix C. 
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Figure 2. Well construction and lithological sequence Kalangadoo TWS 4 
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GEOLOGY - HYDROGEOLOGY  
Kalangadoo is uniquely located from a geological perspective. The township is sited over the down thrown 
side of the Kalangadoo fault which is commonly mentioned in oil well exploration geology literature. As a 
result, the top of the Dilwyn Formation is intersected at a shallow depth of around 90 m below ground 
surface. Approximately three kilometres to the south of the SA Water town water supply compound the 
top of the Dilwyn Formation occurs within about 15 m of ground surface.  A few kilometres north, the top 
of the Dilwyn Formation occurs at approximately 30 to 35 metres below ground surface. In summary the 
town water supply is located on the top of a Graben fault block. Previous groundwater modelling has 
indicated significant leakage occurs down this fault from the unconfined aquifer to the confined 
aquifer.There is also likely to be horizontal connection between the two aquifers. 

The aquitard between the Gambier Limestone and the Dilwyn Formation is relatively thin at about 13 m of 
which 5 m are the poorly transmissive sands of the Mepunga Formation. The Dilwyn Formation clay 
aquitard is only 8 m thick. Assessment of the Dilwyn Formation clay between 96 and 98 m indicates that 
about 26% of the sand in the aquitard is greater than 0.3 mm diameter and this may indicate some 
potentlal for leakage at other sites. The results of the pumping test indicate that the Dilwyn Formation is 
well confined at the site of Kalangadoo TWS 4. 

Table 2. Stratigraphic sequence for Kalangadoo TWS 4 

Depth (m) Lithological Description Stratigraphic Description 

0–4 Sand and Clay Recent 

4–9 Sandstone Bridgewater Formation 

9–18  

 

Gambier Limestone 

Green Point Member Unit 2 

18–36 Green Point Member Unit 3 

36–59 Green Point Member Unit 4 

59–74 Camelback Member 

74–88 Greenways Member 

88–89 Limestone Narrawaturk Marl 

89–94 Sand Mepunga Formation 

94–102 Clay  Dilwyn Formation C1 

102–105 Sand  Dilwyn Formation S1 

105–107 Clay Dilwyn Formation C2 

107–115 Sand Dilwyn Formation S2 

115–120 Clay  Dilwyn Formation C3 

120–144 Sand Dilwyn Formation S3 
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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 (pers. Comm. G Dworak and J West, SA 
Water 5 May 2011): 
• 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 Kalangadoo TWS 4 consisted of a step drawdown test and a constant rate 
discharge test and recovery test over the period 24–26 May 2012. Test details are given in Table 3 the 
results are given in Appendix D. 

DFW Groundwater Technical Services conducted the testing. Further development of the well was initially 
carried out during which pumping rates and groundwater levels were monitored. From this preliminary 
data, rates were selected for the step drawdown test. 

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

Table 3. Pumping test details Kalangadoo TWS 4 

Test type Test date Step Duration 
(min) 

Pumping Rate (L/s) 

Step drawdown 24 May 2012 1 100 20 

  2 100 25 

  3 100 30 

Constant rate discharge 25-26 May 2012 1 1440 25 

Recovery 26 May 2012 – 450 0 

STEP DRAWDOWN TEST 
Analysis of the step drawdown results for Kalangadoo TWS 4 (Fig. 3) leads to the following well equation: 

s(t) =  4.32 Q + 0.15 Q2 + 0.23 log (t) Q    Equation (2) 

The well equation can be used as a predictive tool. Table 4 gives predicted drawdown for 1 000 000 
minutes 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 Kalangadoo TWS 4 

Pumping rate 
(L/s) 

DTW 
(m)* 

Casing 
length (m) 

Theoretical 
Available 

DD (m) 

Duration 
(min) 

Predicted 
DD (m) 

20 26.3 119.5 93.2 1000000 7.08 

25 26.3 119.5 93.2 1000000 8.92 

30 26.3 119.5 93.2 1000000 10.79 

35 26.3 119.5 93.2 1000000 12.68 

* 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 Kalangadoo TWS 4
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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 Kalangadoo TWS 4 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 Kalangadoo TWS 4  constant rate discharge 
test   
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The following general comments can be made: 
• A drawdown of 7.90 m developed during the test. 

• The well equation accurately predicts the observed drawdown at the end of the constant rate 
discharge test within -0.3% (Fig.6) 

•  The specific capacity at 100 minutes was 3.32 L/s per metre of drawdown 

• Well loss was approximately 80% of drawdown at the end of the test 

• Recovery was monitored until residual drawdown was within 2% of the total drawdown 
developed. Monitoring of recovery was terminated after 450 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 a 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 Kalangadoo TWS 4 
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Observation Well 
The data from the observation well Kalangadoo TWS 3 at a radial distance of 30 m from the 
production were analysed using the Hantush method (Fig. 7). The following general comments can 
be made: 
• A drawdown of 1.19 m developed during the test 

• The Dilwyn Formation exhibited a drawdown signature at the observation well consistent with 
a well confined aquifer 

• The hydraulic parameters of Dilwyn Formation and overlying aquitard are given Table 5 

• During the period of the test no hydraulic boundaries were intersected. 

Table 5. Analysis results observation well Kalangadoo TWS 3 

Observation Well Radial distance to 
production well 

(m) 

Transmissivity 
(m2/day) 

Storage coefficient 
 

Hydraulic resistance 
(day) 

Method 

Kalangadoo TWS 3 30 1,250 4.50 x 10-4 17,708 Hantush 

 

 

Figure 7.  Hantush analysis of drawdown observation well Kalangadoo TWS 3 
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GROUNDWATER SALINITY 
Groundwater salinity (Fig. 8) was continuously recorded in the field during the constant rate 
discharge test. Groundwater salinity was reasonably constant throughout the test ending at around 
507 mg/L. A slight rise can be observed from about 800 minutes however it is small and probably 
irrelevant. Groundwater salinity was 520 mg/L (952 uScm) based on the result of laboratory water 
chemistry analysis. 

 

 

Figure 8.  Groundwater salinity Kalangadoo TWS 4 constant rate discharge test 
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RECOMMENDATIONS 
It is recommended Kalangadoo TWS 4 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. 

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 Kalangadoo TWS 4 

 Parameter Description Kalangadoo TWS 4 

Well Design Target aquifer Dilwyn Formation 

Assumed depth to water (m) 27 1 

Nominal casing inner diameter (mm) 250 

Casing length (m) 119.5 

Available drawdown (m) 92.5 

   

SA Water Specification Required pumping rate (L/s) 11 

Required pumping duration 1 h twice per day 

Modelled pumping rate (L/s) 11 

Modelled pumping duration 2 h (120 min) 

Predicted drawdown (m) 3.2 

   

DFW Recommendation Pumping rate (L/s) 11 

Pumping duration 3 h (180 min) 

Predicted drawdown (m) 3.3 

Pump intake depth (m) 36 2 

Resultant available drawdown safety factor (m) 5.7 

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. WELL CONSTRUCTION REPORT 
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B. WATER WELL LOG 
 

Project: KALANGADOO TWS 4  

Permit Number: 206967 Backfilled (Y/N): N 
Date Completed: 20/05/2012 Total Depth (m): 144 
Unit No: 7022-10850 Drill Method: Rotary mud 
Drillhole Name: Kalangadoo TWS 4 Drilling Company: Diverse Resource Group 
Logged By: Jeff Lawson Driller: Paul Juett  
 
Coordinates  
Easting: 473944 Ground Elevation (mAHD): 69m DEM 
Northing: 5842304 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 2 SANDY CLAY Coarse sand, clear to iron stained. Mottled pale to 
dark brown clay. 

 
RECENT 

2 4 CLAY Pale brown, weakly to moderately bounded. High 
sand content – medium to coarse grained. 

4 9 SANDSTONE Pale brown to off white. Strongly cemented fine 
grained sandstone composed of sand and 
indistinguishable fossil material. 

BRIDGEWATER 
FORMATION 

9 10  
 
 
 
 
 
 
 
 
 
LIMESTONE 

White, coarse grained unconsolidated bryozoa.  
GAMBIER 
LIMESTONE Green 
Point Member 
Unit 2 sub unit 

10 12 White, unconsolidated fossil material some fragments 
to 1cm. Occasional strongly cemented fined grained 
fragments. 35% Flint – pale grey to black, angular. 

12 18 Reducing to a medium grained limestone, although 
some coarse fragments. Flint content reduced to 15 to 
20%. 

18 22 White. Varies from fine to medium grained 
unconsolidated fossils to strongly cemented fine 
grained limestone. Shell fragments to 1cm. Overall 
medium grained. 

 
 
GAMBIER 
LIMESTONE Green 
Point Member 
Unit 3 sub unit 

22 24 Change in colour to pale grey from a 20% flint 
content. Limestone is white to off white. 
Unconsolidated, very coarse grained. Bryozoa to 1cm 
and shells to 1.5cm. 
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Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 

24 28 Slightly finer, but still coarse grained. 
28 36 Flint content increasing slightly. Limestone medium 

grained. 
36 38 White to off white. Minor iron staining. Weakly 

cemented to uncemented sediments – fine grained 
limestone. 

 
 
 
 
 
 
 
GAMBIER 
LIMESTONE Green 
Point Member 
Unit 4 

38 42  
 
 
 
 
 
LIMESTONE 

Off white, some glauconitic staining. Essentially 
strongly cemented fine grained chips and minor 
unconsolidated material. Very fine grained. 

42 44 Cream white. Weakly cemented to uncemented. Fine 
grained unconsolidated bryozoa. Overall fine grained. 
Very minor and weak marl content. 

44 50 Fine to medium grained limestone. 
50 52 White to off white. Weakly cemented to uncemented. 

Majority of the sample is unconsolidated fossil 
content. Fine to medium grained. Marl content a little 
higher. 

52 54 White, unconsolidated medium grained limestone. 
54 56 White, medium to coarse grained. Occasional iron 

stained fragments. 
56 58 MARL Deep grey. Weakly bounded marl but probably 

influenced by up hole contamination. Approx 20 – 
30% limestone. 

56 59 MARLY 
LIMESTONE 

Grey weakly bounded marl. Medium grained fossil 
content. Unconsolidated. 

59 62  
 
 
 
LIMESTONE 

White, unconsolidated limestone with minor weakly 
cemented fragments. Fine to medium grained. Overall 
fine grained. Minor partially silicified flint (about 15%). 

 
 
GAMBIER 
LIMESTONE 
Camelback 
Member sub unit 

62 64 No flint. 
64 68 White, essentially unconsolidated with some weakly 

cemented fragments. Medium grained. 
68 70 Off white to grey. Coarse grained bryozoal limestone 

with partially silicified grey flint (25%) 
70 74 Coarse grained. 
74 76 MARLY 

LIMESTONE 
Pale grey, weakly bounded marl. High limestone 
content, probably uphole contamination. 

GAMBIER 
LIMESTONE 
Greenways 
Member sub unit. 

76 80 Limestone content reducing. 
80 84  

LIMESTONE 
Off white uncemented. Minor marl. Medium to fine 
grained limestone 

84 88 White very weakly bound marl with medium to coarse 
grained limestone inclusions. 

88 89 MARLY 
LIMESTONE 

Pale grey. Weakly bound marl and medium grained 
limestone. Strongly glauconitic. 

NARRAWATURK 
MARL 
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Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 

89 94  
SAND 

Light brown, well rounded sand. Limonitic and iron 
stained medium grained sand. Occasional glauconitic 
grains. 

MEPUNGA 
FORMATION 

94 96  
CLAY 

Brown, soft, pliable well bounded clay. High % of 
embedded sand. Aquitard boundary (C1). 

DILWYN 
FORMATION (C1) 

96 102 Low % of fine embedded sand 
102 105 SAND Clear to frosted, unconsolidated fine sand. Minor clay 

pieces. First sand layer (S1). 50% sand average 
0.42mm. 

DILWYN 
FORMATION (S1) 
 

105 107 CLAY Brown clay. Second aquitard layer (C2). DILWYN 
FORMATION (C2) 

107 110  
 
SAND 
 

50%  sand retention average – 0.51mm. Second sand 
sub aquifer (S2). 

 
 
DILWYN 
FORMATION (S2) 
 

110 112 50%  sand retention average – 0.4mm 
112 114 50%  sand retention average – 0.61mm 
114 115 50%  sand retention average – 0.75mm 
115 120 CLAY Brown clay. Third aquitard layer (C3). DILWYN 

FORMATION (C3) 
120 121  

 
 
 
 
 
 
 
 
 
 
SAND 
 

50% sand retention average – 0.61mm. Third sub 
aquifer (S3). 

 
 
 
 
 
 
 
 
 
 
 
DILWYN 
FORMATION (S3) 
 

121 123 No results 
123 124 50%  sand retention average – 0.48mm 
124 125 50%  sand retention average – 0.79mm 
125 126 50%  sand retention average – 0..52mm 
126 127 50%  sand retention average – 0.1mm 
127 128 50%  sand retention average – 0.42mm 
128 129 50%  sand retention average – 0.49mm 
129 130 50%  sand retention average – 0.43mm 
130 131 50%  sand retention average – 0.42mm 
131 132 50%  sand retention average – 0.48mm 
132 133 50%  sand retention average – 1.3mm 
133 134 50%  sand retention average – 0.4mm 
134 135 50%  sand retention average – 0.54mm 
135 136 50%  sand retention average – 0.7mm 
136 137 50%  sand retention average – 0.69mm 
137 138 50%  sand retention average – 0.8mm 
138 139 50%  sand retention average – 0.67mm 
139 140 50%  sand retention average – 0.51mm 
140 141 50%  sand retention average – 0.48mm 
141 142 50%  sand retention average – 0.68mm 
142 143 50%  sand retention average – 0.61mm 
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Depth (m) Major Lith 
Unit(s) 

Lithology Formation 
From To 
143 144 50%  sand retention average – 0.7mm 

 
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) 

0 128.5 26.31 25 1440 Pump N/A N/A 520/(952 
 
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 6 355 Schedule 20 steel  y 0 6 

Well Casing 0 119.5 253 Class 12 PVC  Y 0 119.5 
Riser Pipe 118.5 120.5 200 Zero aperture 

stainless steel 
    

Prod zone 120.5 128.5 200 316 Stainless wire-
wound screen 

0.75     

Sump 128.5 130.5  Zero aperture 
stainless steel 
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C. DILWYN FORMATION SIEVE ANALYSIS 
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D. PUMPING TEST DATA 
D.1 KALANGADOO TWS 4 STEP DRAWDOWN TEST 

KALANGADOO TWS 4 

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

Type 
r 

(m) Aquifer Ref Elev. 
(mAHD) 

24/05/2012 08:30 1 100 20 

Kalangadoo 
TWS 4 

7022-10850 Prod. 0 
Dilwyn 

Formation 
68.9 m 
(DEM) 

“ 2 100 25 “ “ “ “ “ 
“ 3 100 30 “ “ “ “ “ 

KALANGADOO TWS4 MANUAL DATA 

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

  0 26.31  

1 20 1 30.86 4.55 

1 20 2 31.73 5.42 

1 20 3 31.94 5.63 

1 20 4 31.92 5.61 

1 20 5 31.94 5.63 

1 20 6 31.94 5.63 

1 20 7 31.96 5.65 

1 20 8 31.98 5.67 

1 20 9 31.99 5.68 

1 20 10 32.00 5.69 

1 20 12 32.04 5.73 

1 20 14 32.03 5.72 

1 20 16 32.05 5.74 

1 20 18 32.06 5.75 

1 20 20 32.07 5.76 

1 20 22 32.09 5.78 

1 20 24 32.13 5.82 

1 20 26 32.13 5.82 

1 20 28 32.13 5.82 

1 20 30 32.14 5.83 

1 20 35 32.15 5.84 

1 20 40 32.16 5.85 

1 20 45 32.18 5.87 

1 20 50 32.19 5.88 

1 20 55 32.20 5.89 

1 20 60 32.20 5.89 

1 20 70 32.23 5.92 
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Step No. Q (L/s) Time  (min) DTW (m) DD (m) 

1 20 80 32.25 5.94 

1 20 90 32.26 5.95 

1 20 100 32.26 5.95 

2 25 101 33.73 7.42 

2 25 102 33.75 7.44 

2 25 103 33.75 7.44 

2 25 104 33.76 7.45 

2 25 105 33.77 7.46 

2 25 106 33.77 7.46 

2 25 107 33.77 7.46 

2 25 108 33.77 7.46 

2 25 109 33.78 7.47 

2 25 110 33.78 7.47 

2 25 112 33.78 7.47 

1 20 100 32.26 5.95 

2 25 101 33.73 7.42 

2 25 102 33.75 7.44 

2 25 103 33.75 7.44 

2 25 104 33.76 7.45 

2 25 105 33.77 7.46 

2 25 106 33.77 7.46 

2 25 107 33.77 7.46 

2 25 108 33.77 7.46 

2 25 109 33.78 7.47 

2 25 110 33.78 7.47 

2 25 112 33.78 7.47 

2 25 114 33.79 7.48 

2 25 116 33.79 7.48 

2 25 118 33.8 7.49 

2 25 120 33.81 7.5 

2 25 122 33.81 7.5 

2 25 124 33.81 7.5 

2 25 126 33.81 7.5 

2 25 128 33.83 7.52 

2 25 130 33.83 7.52 

2 25 135 33.83 7.52 

2 25 140 33.84 7.53 

2 25 145 33.85 7.54 

2 25 150 33.86 7.55 

2 25 155 33.87 7.56 

2 25 160 33.89 7.58 
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Step No. Q (L/s) Time  (min) DTW (m) DD (m) 

2 25 170 33.89 7.58 

2 25 180 33.9 7.59 

2 25 190 33.91 7.6 

2 25 200 33.91 7.6 

3 30 201 35.33 9.02 

3 30 202 35.42 9.11 

3 30 203 35.43 9.12 

3 30 204 35.43 9.12 

3 30 205 35.43 9.12 

3 30 206 35.43 9.12 

3 30 207 35.44 9.13 

3 30 208 35.45 9.14 

3 30 209 35.45 9.14 

3 30 210 35.46 9.15 

3 30 212 35.47 9.16 

3 30 214 35.47 9.16 

3 30 216 35.48 9.17 

3 30 218 35.49 9.18 

3 30 220 35.49 9.18 

3 30 222 35.49 9.18 

3 30 224 35.49 9.18 

3 30 226 35.49 9.18 

3 30 228 35.49 9.18 

3 30 230 35.50 9.19 

3 30 235 35.50 9.19 

3 30 240 33.51 9.2 

3 30 245 35.52 9.21 

3 30 250 35.52 9.21 

3 30 255 35.53 9.22 

3 30 260 35.54 9.23 

3 30 270 35.55 9.24 

3 30 280 35.56 9.25 

3 30 290 35.56 9.25 

3 30 300 35.57 9.26 
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D2 KALANGADOO  TWS 4 CONSTANT RATE DISCHARGE TEST 

KALANGADOO TWS 4 

Start date Start 
time Step Duration 

(min) 
Q 

(L/s) Well Name Well 
Type 

r 
(m) Aquifer Ref Elev. 

(mAHD) 

25/05/2012 08:30 1 
Pumping 1440 
Recovery 450 25 

Kalangadoo 
TWS 4 

7022-10850 Prod. 0 
Dilwyn 

Formation 
68.9 m 
(DEM) 

Kalangadoo 
TWS 3 Obs 30 

Dilwyn 
Formation 

69.0 m 
(DEM) 

KALANGADOO TWS 4 MANUAL DATA 

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

 0 26.31  

25 1 33.24 6.93 

25 2 33.30 6.99 

25 3 33.38 7.07 

25 4 33.38 7.07 

25 5 33.41 7.10 

25 6 33.45 7.14 

25 7 33.51 7.2 

25 8 33.52 7.21 

25 9 33.52 7.21 

25 10 33.53 7.22 

25 12 33.55 7.24 

25 14 33.56 7.25 

25 16 33.58 7.27 

25 18 33.59 7.28 

25 20 33.62 7.31 

25 22 33.64 7.33 

25 24 33.65 7.34 

25 26 33.66 7.35 

25 28 33.67 7.36 

25 30 33.68 7.37 

25 35 33.71 7.40 

25 40 33.72 7.41 

25 45 33.73 7.42 

25 50 33.75 7.44 

25 55 33.75 7.44 

25 60 33.76 7.45 

25 70 33.77 7.46 

25 80 33.81 7.50 

25 90 33.81 7.50 

25 100 33.85 7.54 
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Q (L/s) Time (min) DTW (m) DD (m) 

25 120 33.85 7.54 

25 140 33.87 7.56 

25 160 33.90 7.59 

25 180 33.91 7.60 

25 200 33.92 7.61 

25 250 33.97 7.66 

25 300 34.00 7.69 

25 350 34.00 7.69 

25 400 34.03 7.72 

25 450 34.06 7.75 

25 500 34.07 7.76 

25 550 34.08 7.77 

25 600 34.09 7.78 

25 650 34.09 7.78 

25 700 34.09 7.78 

25 750 34.11 7.80 

25 800 34.11 7.80 

25 850 34.11 7.80 

25 900 34.13 7.82 

25 950 34.14 7.83 

25 1000 34.15 7.84 

25 1050 34.15 7.84 

25 1100 34.16 7.85 

25 1150 34.17 7.86 

25 1200 34.18 7.87 

25 1250 34.18 7.87 

25 1300 34.19 7.88 

25 1350 34.19 7.88 

25 1400 34.19 7.88 

25 1440 34.21 7.90 

0 1441 26.92 0.61 

0 1442 27.24 0.93 

0 1443 27.14 0.83 

0 1444 27.10 0.79 

0 1445 27.06 0.75 

0 1446 27.05 0.74 

0 1447 27.01 0.70 

0 1448 27.00 0.69 

0 1449 26.98 0.67 

0 1450 26.97 0.66 

0 1452 26.96 0.65 
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Q (L/s) Time (min) DTW (m) DD (m) 

0 1454 26.93 0.62 

0 1456 26.92 0.61 

0 1458 26.90 0.59 

0 1460 26.89 0.58 

0 1462 26.88 0.57 

0 1464 26.87 0.56 

0 1466 26.85 0.54 

0 1468 26.84 0.53 

0 1470 26.83 0.52 

0 1475 26.82 0.51 

0 1480 26.81 0.5 

0 1485 26.79 0.48 

0 1490 26.78 0.47 

0 1495 26.77 0.46 

0 1500 26.76 0.45 

0 1510 26.74 0.43 

0 1520 26.70 0.39 

0 1530 26.69 0.38 

0 1540 26.68 0.37 

0 1560 26.67 0.36 

0 1580 26.64 0.33 

0 1600 26.63 0.32 

0 1620 26.60 0.29 

0 1640 26.60 0.29 

0 1690 26.55 0.24 

0 1740 26.50 0.19 

0 1790 26.49 0.18 

0 1840 26.49 0.18 

0 1890 26.46 0.15 
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KALANGADOO TWS 3 MANUAL DATA 

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

 0 25.86  

 1 26.16 0.30 

 2 26.19 0.33 

 3 26.24 0.38 

 4 26.27 0.41 

 5 26.30 0.44 

 6 26.33 0.47 

 7 26.35 0.49 

 8 26.37 0.51 

 9 26.39 0.53 

 10 26.40 0.54 

 12 26.42 0.56 

 14 26.44 0.58 

 16 26.46 0.60 

 18 26.47 0.61 

 20 26.48 0.62 

 22 26.50 0.64 

 24 26.51 0.65 

 26 26.52 0.66 

 28 26.53 0.67 

 30 26.53 0.67 

 35 26.56 0.70 

 40 26.57 0.71 

 45 26.58 0.72 

 50 26.59 0.73 

 55 26.61 0.75 

 60 26.62 0.76 

 70 26.63 0.77 

 80 26.64 0.78 

 90 26.66 0.80 

 100 26.69 0.83 

 120 26.71 0.85 

 140 26.74 0.88 

 160 26.76 0.90 

 180 26.78 0.92 

 200 26.79 0.93 

 250 26.82 0.96 

 300 26.84 0.98 

 350 26.86 1.00 

 400 26.88 1.02 
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Q (L/s) Time  (min) DTW (m) DD (m) 

 450 26.90 1.04 

 500 26.91 1.05 

 550 26.92 1.06 

 600 26.93 1.07 

 650 26.93 1.07 

 700 26.96 1.10 

 750 26.97 1.11 

 800 26.98 1.12 

 850 26.99 1.13 

 900 27.00 1.14 

 950 27.00 1.14 

 1000 27.01 1.15 

 1050 27.02 1.16 

 1100 27.03 1.17 

 1150 27.03 1.17 

 1200 27.04 1.18 

 1250 27.04 1.18 

 1300 27.04 1.18 

 1350 27.05 1.19 

 1440 27.05 1.19 

 1441 25.93 0.07 

 1445 26.63 0.77 

 1449 26.54 0.68 

 1450 26.53 0.67 

 1456 26.46 0.60 

 1460 26.43 0.57 

 1470 26.39 0.53 

 1475 26.36 0.50 

 1480 26.35 0.49 

 1485 26.32 0.46 

 1495 26.3 0.43 

 1500 26.29 0.40 

 1520 26.26 0.38 

 1530 26.25 0.35 

 1540 26.24 0.32 

 1560 26.21 0.31 

 1580 26.18 0.29 

 1600 26.17 0.28 

 1620 26.15 0.25 

 1640 26.14 0.20 

 1690 26.11 0.25 
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Q (L/s) Time  (min) DTW (m) DD (m) 

 1840 26.06 0.20 
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E. WATER CHEMISTRY 
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