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FOREWORD 

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

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

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

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

 

 

 

 

Scott Ashby 
CHIEF EXECUTIVE 
DEPARTMENT FOR WATER 
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1. INTRODUCTION 

In late 2010, the Department for Water (DFW) was approached by the South Australian Water 
Corporation (SA Water) to drill and complete three production wells for the townships of Hawker and 
Parachilna in the Northern Flinders Ranges region of South Australia (Fig. 1). 

These new wells are to be used to supplement the existing town water supplies for both townships. 
Of the two wells drilled at Hawker, one is required as a replacement of an existing production well 
while the other will supplement the total Hawker town water supply. The new well at Parachilna is 
also required for supplementary supply. 

Kangarilla Drilling Pty. Ltd., based in McLaren Vale, was contracted to drill and construct the three 
new wells. Drilling commenced in mid-March 2011 and was completed seven weeks later (May 
2011). 

DFW Groundwater Technical Services (Walkley Heights) conducted pumping tests in May–June 2011. 

1.1. HAWKER TOWN WATER SUPPLY 
Hawker is located approximately 370 kilometres north of Adelaide and is reliant on groundwater 
from fractured rock aquifers for its town water supply. Prior to the commencement of this project, 
there were two production wells in use: Hawker TWS 1 and Hawker TWS 2. 

The groundwater salinity (TDS) in the vicinity of Hawker TWS 1 is approximately 2000–2500 mg/L. 

Current pumping rates from Hawker TWS 1 are approximately 8 L/s. While the well is capable of 
producing larger supplies, the pumping rate is limited by the pipeline infrastructure. 

SA Water require two new production wells to be drilled and constructed. Hawker TWS 3 is a 
replacement well and drilled adjacent to (within 5–10 m) Hawker TWS 1. Hawker TWS 4 is a 
supplementary supply well drilled in a new location some 170 m east of Hawker TWS 1 and Hawker 
TWS 3 (Fig. 2). 

Details of the Hawker town water supply wells (including new wells) are provided in Table 1. 

Table 1. Hawker town water supply well details 

Well name Unit 
number 

Drill date Depth 
(m) 

Obs date DTW 
(m) 

Obs date TDS 
(mg/L) 

Obs date Yield 
(L/s) 

Hawker TWS 1 6534-141 3 Oct 1963 110.64 30 Mar 2011 23.20 21 Nov 2001 2165 3 Oct 1963 6.31 

Hawker TWS 2 6534-146 15 Sep 1972 93.50 17 Mar 2009 24.50 23 Nov 2001 2574 15 Sep 1972 4.55 

Hawker TWS 3 6534-340 31 Mar 2011 150.00 28 Mar 2011 24.00 28 May 2011 2347 28 May 2011 15.00 

Hawker TWS 4 6534-341 6 May 2011 177.00 6 May 2011 24.00 10 Jun 2011 3552 10 Jun 2011 15.00 
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1.2. PARACHILNA TOWN WATER SUPPLY 
Parachilna is located approximately 460 kilometres north of Adelaide and is reliant on groundwater 
from a confined sedimentary aquifer system for its town water supply. The town primarily relies on 
water sourced from Parachilna TWS 1 which has provided approximately 100% of the demand since 
2005 with salinity (TDS) of approximately 900 mg/L. This supply is used as a potable supply. Prior to 
2005 the main source of water was from a natural spring east of the township (Fig. 3). 

The current pumping rate from Parachilna TWS 1 is low at approximately 1.5 L/s, which is limited by 
the amount of available drawdown in the well with the pump positioned approximately 1.5 m below 
the standing water level. 

To comply with strategic targets of securing quality drinking water to meet future demand, SA Water 
resolved to drill a new well (Parachilna TWS 2) 350 m away (Fig. 4) from the existing well (Parachilna 
TWS 1). This distance was close enough to be confident of obtaining a similar yield, yet far enough 
away to keep the drawdown experienced by Parachilna TWS 1 to a minimum. 

Details of the town water supply wells (including the new well) are given in Table 2. 

Table 2. Parachilna town water supply well details 

Well name Unit 
number 

Drill date Depth 
(m) 

Obs date DTW 
(m) 

Obs date TDS 
(mg/L) 

Obs date Yield 
(L/s) 

Parachilna TWS 1 6535-146 1 Oct 2005 72.50 1 Oct 2005 61.58 1 Oct 2005 882 1 Oct 2005 2.0 

Parachilna TWS 2 6535-170 21 Apr 2011 83.00 21 Apr 2011 63.54 15 May 2011 856 15 May 2011 5.0 
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2. WELL DESIGN AND CONSTRUCTION 

Kangarilla Drilling Pty. Ltd. was engaged by DFW to drill and construct the production wells. Two rigs 
were used for the project (one for Hawker and another for Parachilna) due project timeframes. The 
drilling rigs employed for the drilling operations were both Ingersoll Rand TH60. These rigs are capable 
of rotary air and rotary mud methods of drilling. 

2.1. HAWKER TWS 3 (UNIT NO. 6534-340) 
Hawker TWS 3 was drilled as a production well under permit number 199606 (unit no. 6534-340) and 
was completed on 31 March 2011. The site location is given in Figure 2, with the well construction 
details given in Figure 5. 

The site of Hawker TWS 3 was chosen by SA Water Hydrogeologists, taking into consideration the 
following factors: 

 A site within 5–10 m of the existing production well (Hawker TWS 1), to intercept the same 
geological unit and obtain a similar groundwater supply with an acceptable salinity and yield 

 Rig access, and proximity to power and the existing pipeline infrastructure. 

On instructions from SA Water to reduce construction costs, the well design for Hawker TWS 3 was 
based on that of Hawker TWS 1, with savings made in areas such as materials, geophysics and standby 
time. However provision was made for a deeper well design to provide an increased capacity of the well 
hydraulics. 

Hawker TWS 3 was drilled using a combination of drilling techniques. The initial 70 m used mud rotary, 
at which strata samples indicated competent fractured rock, with the remaining 70–150 m using air. 

Final design of Hawker TWS 3 (Fig. 5) was based on information gathered during drilling. The well was 
drilled and constructed according to the following steps: 

 The pilot drillhole was initially drilled to 70 m using a 203 mm (8 in) bit. 
 The top 6 m of the drillhole was reamed to 406 mm (16 in) to fit the 355 mm (14 in) surface 

control casing 
 The pilot drillhole was reamed to 70 m using a 343 mm (13.5 in) reamer. 
 A Class 12 PVC (253 mm ID) casing string was run into the drillhole. 
 The casing was pressure cemented to the surface through the drill string and a shoe was 

cemented at 70 m. 
 Once the cement set (left overnight) the pilot drillhole was drilled on to 150 m (total depth) 

using a 152 mm (6 in) bit. 

 The pilot drillhole was reamed to 150 m using a 251 mm (9  in) hammer reamer. 

 A second reamed pass using a pick reamer was introduced to smooth the drillhole since 
clearance between the reamed drillhole and outer diameter (OD) of slotted casing was ~13 mm. 

 A Class 12 PVC (203 mm ID) slotted casing string (bells removed and threaded) was run into the 
drillhole using a J-latch. 

Figure 5 indicates the lithological sequence encountered during drilling. Strata samples were taken 
every 2 m. On-site groundwater salinity and yield were recorded after every rod change where possible 
(Table 3). 
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These measurements were important as they would ultimately determine whether the well was fit for 
purpose, therefore successful, and help determine the final well construction design. 
The final depth of the well was measured at 150 m. This resulted in a production zone within a grey 
limestone unit from 70–150 m. 

A number of fractures were intersected during drilling (Table 3). The driller indicated the first water cut 
was intersected at 75 m. Water cuts were also recorded along with associated groundwater yield and 
salinity measurements (Table 3). These measurements assisted in the design of the well and location of 
the production zone. 

Table 3. Water cut measured data for Hawker TWS 3 

Water cut (m BNS) Air-lift yield (L/s) TDS (mg/L) 

 75  n/a  2194 

 80  5.5  2199 

 101  7.5  2256 

 124  9.0  2262 

 (?) 150  12.0-15.0  2323 

The groundwater salinity (TDS) measured on-site slightly increased to ~2323 mg/L at 150 m. 

A final depth to water of 24 m, an airlift yield of ~15 L/s, and salinity of 2323 mg/L were recorded. The 
depth to water indicates that the fractures intersected during drilling are under pressure, therefore the 
fractured rock aquifer is essentially a confined aquifer system. 

Prior to development, a mixture of chlorine and water was discharged into the production zone and left 
for 0.5 h to sterilise the well. Development of the well was achieved through airlifting from a depth of 
150 m until the groundwater produced from the well was clear. Airlifting was controlled at 15 L/s and 
full development was achieved after 60 min. 

The Well Construction Report (Schedule 8) for Hawker TWS 3 is provided in Appendix A and a complete 
water well log (including lithological description) is provided in Appendix B. 
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Figure 5. Well construction diagram and lithological sequence for Hawker TWS 3 
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The wellhead design for Hawker TWS 3 was completed as detailed in Appendix D and cemented in place 
at the surface. 

2.2. HAWKER TWS 4 (UNIT NO. 6534-341) 
Hawker TWS 4 was drilled as a production well under permit number 199607 (unit no. 6534-341) and 
was completed on 6 May 2011. The site location is given in Figure 2, with the well construction details 
given in Figure 6. 

The site of Hawker TWS 4 was chosen by SA Water Hydrogeologists, taking into consideration the 
following factors: 

 A site within the same lithology as the existing Hawker TWS 1 well, to obtain a similar 
groundwater supply with an acceptable salinity and yield but far enough away to avoid major 
well interference 

 Rig access, and proximity to power and the existing pipeline infrastructure. 

On instructions from SA Water to reduce construction costs, the well design for Hawker TWS 4 was 
based on that of Hawker TWS 1, with savings made in areas such as materials, geophysics and standby 
time. However provision was made for a deeper well design to provide an increased capacity of the well 
hydraulics and the relatively unknown nature of the formation depths since the closest well was Hawker 
TWS 1 and the recently drilled Hawker TWS 3 some 170 m away. 

In a similar way to Hawker TWS 3, Hawker TWS 4 was drilled using a combination of drilling techniques. 
The initial 97.5 m used mud rotary, at which strata samples indicated competent fractured rock, with 
the remaining 97.5–180 m using air. 

Final design of Hawker TWS 4 (Fig. 6) was based on information gathered during drilling. The well was 
drilled and constructed according to the following steps: 

 The pilot drillhole was initially drilled to 97.5 m using a 203 mm (8 in) bit. 
 The top 6 m of the drillhole was reamed to 406 mm (16 in) to fit the 355 mm (14 in) surface 

control casing. 
 The pilot drillhole was reamed to 97.5 m using a 343 mm (13.5 in) reamer. 
 A Class 12 PVC (253 mm ID) casing string was run into the drillhole. 
 The casing was pressure cemented to the surface through the drill string and a shoe was 

cemented at 97.5 m. 
 Once the cement set (left overnight) the pilot drillhole was drilled on to 179 m (total depth) 

using a 152 mm (6 in) bit. 

 The pilot drillhole was reamed to 179 m using a 251 mm (9  in) hammer reamer. 

 A second reamed pass using a pick reamer was introduced to smooth the drillhole since 
clearance between the reamed drillhole and OD of slotted casing was ~13 mm. 

Figure 6 indicates the lithological sequence encountered during drilling. Strata samples were taken 
every 2 m. On-site groundwater salinity and yield were recorded after every rod change where possible 
(Table 4). 

These measurements were important as they would ultimately determine whether the well was fit for 
purpose, therefore successful, and help determine the final well construction design. 

There were a number of challenges with drilling this site. 

A first attempt at drilling this well was abandoned and backfilled due to a drill bit being lost in the 
drillhole at 99 m during the reaming process (see Appendix A for the Well Construction Report). 
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The rig was moved approximately 4 m south and a second attempt was made. During this attempt the 
pick reamer hit refusal at 179 m during the second reamer pass and upon tripping out of the drillhole it 
was discovered that the reamer had been lost during the reaming process. 

Since it was not clear where the reamer was located and to what depth the reamer managed to smooth 
the drillhole to facilitate lowering the slotted casing into the drillhole, the following actions where taken 
for efficiency: 

 A bailer was run to depth which was found to be 177.5 m (indicating that the reamer was 
located at 177.5–179 m). 

 To sterilise the well, a mixture of chlorine and water was discharged into the well screen and left 
for 0.5 h. Development of the well was achieved through airlifting from a depth of 175.5 m until 
the groundwater produced from the well was clear (2 h). 

 A grout plug was set from 177–179 m through the drill string to bury the reamer. 
 A tool was developed to the same outer diameter of the slotted casing (OD 225 mm) and run 

down the drillhole to depth to assess smoothness of drillhole (the tool confirmed cement plug 
top at 177 m). 

 Finally the Class 12 PVC (203 mm ID) slotted casing string (bells removed and threaded) was run 
into the drillhole using a J-latch. 

The final depth of the well was measured at 177 m. This resulted in a production zone within the Parara 
Limestone from 97.5–177 m. 

A number of fractures were intersected during drilling (Table 4). The driller indicated the first water cut 
was intersected at 126 m. Water cuts were also recorded along with associated groundwater yield and 
salinity measurements (Table 4). These measurements assisted in the design of the well and location of 
the production zone. 

Table 4. Water cut measured data for Hawker TWS 4 

Water cut (m BNS) Air-lift yield (L/s) TDS (mg/L) 

 126  1.5 3361 

 161  3.0 3379 

 (?) 176  5.0 3460 

The groundwater salinity (TDS) measured on-site slightly increased to ~3460 mg/L at 180 m. 

A final depth to water of 24 m, an airlift yield of ~7.5 L/s, and salinity of 3460 mg/L were recorded. The 
depth to water indicates that the fractures intersected during drilling are under pressure, therefore the 
fractured rock aquifer is essentially a confined aquifer system. 

The Well Construction Report (Schedule 8) for Hawker TWS 4 is provided in Appendix A and a complete 
water well log (including lithological description) is provided in Appendix B. 

The wellhead design for Hawker TWS 4 was completed as detailed in Appendix D and cemented in place 
at the surface. 
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Figure 6. Construction diagram and lithological sequence for Hawker TWS 4 
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2.3. PARACHILNA TWS 2 (UNIT NO. 6535-170) 
Parachilna TWS 2 was drilled as a production well under permit number 200217 (unit no. 6535-170) and 
was completed on 21 April 2011. The site location is given in Figure 4, with the well construction details 
given in Figure 7. 

The site of Parachilna TWS 2 was chosen by SA Water Hydrogeologists, taking into consideration the 
following factors: 

 A site within the same lithology as the existing Parachilna TWS 1 well, to obtain a similar 
groundwater supply with an acceptable salinity and yield but far enough away to avoid major 
well interference 

 Rig access, and proximity to power and the existing pipeline infrastructure. 

Construction of Parachilna TWS 2 and the nature of the formation in this area was largely based on the 
existing production well drilled in 2005; Parachilna TWS 1. However as construction details for the 
existing well were limited and final design not ideal due to limited capacity of the well to supply water, 
drilling of Parachilna TWS 2 well was considered exploratory. 

For this reason, and the uncertainty regarding formation stability, a pilot drillhole was drilled using mud 
rotary to a total depth of 120 m using a 203 mm (8 in) diameter bit. 

Since the drilling method employed was mud rather than air (due to anticipated formation instability), 
design of the final well was reliant upon strata samples that were taken every 2 m and downhole 
geophysical logging. 

2.3.1. DOWNHOLE LOGGING 

DFW Groundwater Technical Services (Glenside) ran a selection of downhole geophysical logging tools 
on the drillhole. The downhole instrumentation involved: 

 gamma probe 

 neutron probe 

 density probe 

 caliper. 

A small selection of downhole instrumentation was run to the bottom of the drillhole and back up to 
surface due to time and budgetary constraints. 

The data from each of these tools were able to be viewed in real-time, and post-processing was not 
necessary (Fig. 7). The neutron log was the most useful tool which indicated locations of the more 
permeable layers along the drillhole length. 

The downhole logging data (as well as the strata samples) assisted in identifying changes in lithology, 
which was important information for setting the casing depth and assisted in the location of the 
production zone of the well (Table 5). 
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Table 5. Permeable zones as delineated by geophysical logging for Parachilna TWS 2 

Permeable zones (m BNS) Air-lift yield (L/s) TDS (mg/L) 

63–68 N/A N/A 

74.5–77 N/A N/A 

81.6–83.6 N/A N/A 

97.6–101.2 N/A N/A 

110.8–114 N/A N/A 

2.3.2. WELL DESIGN AND CONSTRUCTION 

Final design of Parachilna TWS 2 (Fig. 7) was based on information gathered during drilling and analysis 
of the downhole geophysical logging data. The well was drilled and constructed according to the 
following steps: 

 The pilot drillhole was drilled to 120 m using a 203 mm (8 in) bit. It should be noted that gravels 
and pebbles were encountered to a depth of ~24 m which required driving an 8 in diameter 
temporary steel casing while drilling. 

 Downhole geophysics revealed two gravel zones of interest 63–68 m and 74.5–77 m. 
 A grout plug was set from 90–120 m to close off the bottom section of the drillhole. 
 The top 24 m of the drillhole was reamed to 343 mm (13.5 in) to fit the 304.8 mm (12 in) surface 

control casing. 
 The pilot drillhole was reamed to 62 m using a 279 mm (11 in) reamer. 
 A Class 12 PVC (203 mm ID) casing string was run into the drillhole. 
 The casing was pressure cemented to the surface through the drill string and a shoe was 

cemented at 62 m. 
 Once the cement set (left overnight) the drillhole was re-opened to 90 m using a 203 mm (8 in) 

bit. 
 Gravel was set from 83–90 m. 
 A 316 stainless steel wire-wound screen (156 mm ID) string with Figure-K Packer. The screen 

was designed to the following specifications: 

o A 6 m length stainless steel screen with 1 mm aperture set from 62–68 m, screen taped 
from 62–63 m, producing a production zone 63–68 m 

o A 6 m length stainless steel screen with 0.35 mm aperture set from 68–74 m, screen 
taped the entire length, producing no production zone 

o A 6 m length stainless steel screen with 0.65 mm aperture set from 74–80 m, screen 
taped 74–74.5  and 77–80 m, producing a production zone 74.5–77 m 

o A 3 m length stainless steel blank set from 80–83 m. 

It should be noted that a basic sieve analysis was conducted on-site since different screen aperture sizes 
were available for design and configuration of the production zone. Samples of the strata were collected 
over the two production zones (62–68 m and 74.5–77 m). The samples were dried, weighed and shaken 
through a nest of sieves so that an analysis of grain size for the formation could be determined. Three 
brass sieves with aperture sizes 1 mm, 0.6 mm and 0.355 mm with a bottom tray and lid were used. 
Each sieve filtered out a particular grain size which was then weighed (Appendix C). 
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The final depth of the well was measured at ~82.3 m (i.e. not 83 m) which may have been due to silting 
up of the drillhole. This would have resulted in a production zone within the gravel unit from 62.3–
67.3 m and 73.8–76.3 m. 

The complex well design was implemented due to the variability in sediment particle size. The design 
incorporates: 

 Two production zone sections to maximise available drawdown 
 A 6 m sump to catch debris that may fall in from production zone. 

Figure 7 indicates the lithological sequence encountered during drilling. Strata samples were taken 
every 2 m. 

These measurements were important as they would ultimately determine whether the well was fit for 
purpose, therefore successful, and (along with the downhole logging) help determine the final well 
construction design. 

Prior to development, a mixture of chlorine and water was discharged into the well screen and left in 
the well for 1.5 h. Development of the well was achieved through airlifting from a depth of ~82 m until 
the groundwater produced from the well was clear. Airlifting was controlled at 1.5 L/s and full 
development was achieved after 5 hours. 

A final depth to water of 63.5 m, an airlift yield of ~1.5 L/s, and salinity of ~1024 mg/L were recorded. 

Figure 7 illustrates the final well construction for Parachilna TWS 2 and the stratigraphic sequence 
encountered during drilling. 

The Well Construction Report (Schedule 8) for Parachilna TWS 2 is provided in Appendix A and a 
complete water well log (including lithological description) is provided in Appendix B. 

The wellhead design for Parachilna TWS 2 was completed as detailed in Appendix D and cemented in 
place at the surface. 
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Figure 7. Construction diagram and lithological sequence for Parachilna TWS 2
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3. PUMPING TESTS 

3.1. PUMPING TEST DESIGN 
A pumping test (aquifer test) is conducted by pumping a well and observing the aquifer ‘response’ 
(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 characteristics used to determine the ability of the aquifer to 
store and transmit water 

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

 The long-term pumping rate for the well 

 The design efficiency of the well 

 The performance of the groundwater basin. 

In this case, SA Water required a pumping test on the new supply well to determine: 

 The maximum sustainable pumping rate 

 Suitable depth to position the pump 

 Whether dewatering of the aquifer is occurring. 

The pumping test conducted on Hawker TWS 3, Hawker TWS 4 and Parachilna TWS 2 consisted of a step 
drawdown test and a constant rate discharge test. 

3.1.1. STEP DRAWDOWN TEST 

The step drawdown test usually consists of three or more steps at increasing discharge rates, with the 
rate kept 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 to drawdown, discharge 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 (Hazel 1975). 

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

Where, 
s(t) = drawdown (m) 
Q = pumping rate (m3/min) 
t = time (mins) 
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 

and, 
Well loss (m) = a Q + c Q2 
Aquifer loss (m) = b log(t) Q 
Well efficiency = (well loss/s(t)) x 100 
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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. 

3.1.2. CONSTANT RATE DISCHARGE TEST 

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 characteristics 
 presence of hydraulic boundaries which may have an effect on pumping sustainability 
 dewatering of the aquifer system, which may have an effect on the sustainability of the well 

under long-term operational pumping 
 neighbouring well interference. 

The pumping phase should be followed by monitoring the recovery of the water levels. Ideally, recovery 
of the groundwater level is monitored until 95% of the drawdown has been recovered. The water level 
data collected during the recovery period (the residual drawdown) following the constant rate discharge 
test, allows determination of whether interference effects are present, such as recharge boundaries or 
alternatively dewatering of the aquifer: 

 If no interference effects are present, the extrapolated residual drawdown line 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. 

Monitoring of observation wells during a pumping test provides a useful source of information in terms 
of understanding wider parameters of the aquifer system itself. Not only do they provide a measure of 
the well influence caused by the production well, the drawdown data are potentially more reliable than 
that measured in the pumping well because of the turbulent nature of water around a pump in the 
production well. Therefore observation well drawdown data can provide a more reliable measure of 
transmissivity of the aquifer. 

In the case of the pumping test conducted at Hawker, observation well data from multiple wells were 
able to be collected during the test. The pumping test conducted at Parachilna contained one 
observation well which was monitored. 

3.1.3. GROUNDWATER QUALITY TEST 

Preliminary groundwater sampling for a town water supply well, in a deep confined aquifer system with 
a domestic application, should be tested for the following suite of chemical parameters (G Dworak and J 
West (SA Water) 2011, pers. comm., 5 May): 
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 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. 

3.1.4. CONDUCT OF TEST 

3.1.4.1. Hawker TWS 3 (Unit No. 6534-340) 

The pumping tests conducted on Hawker TWS 3 consisted of a step drawdown test, constant rate 
discharge test and recovery test over the period 23 to 31 May 2011. 

DFW Groundwater Technical Services (Walkley Heights) carried out the testing. The pump was placed 
approximately 100 m below the ground surface. Further development of the well was carried out 
initially during which pumping rates and groundwater levels were monitored. From this preliminary 
data, rates were selected for the step drawdown test (Table 6). 

The constant rate discharge test commenced on 25 May 2011 at a discharge rate of 10 L/s for the first 
48 h (2880 min) then a rate change to 15 L/s for the remaining 24 h (1440 min) of a 72 h (4320 min) 
pumping duration. 

Recovery levels were monitored for 72 h (4320 min) after the pump was switched off. 

Groundwater levels and groundwater salinity were monitored throughout the test and groundwater 
samples were collected for laboratory analysis (Appendix F). The manually recorded hydraulic data for 
both the step drawdown test and the constant rate discharge test are provided in Appendix E. 

Table 6. Pumping test details for Hawker TWS 3 

Test type Test date Step no. Duration (min) Flow rate (L/s) 

Step drawdown 24 May 2011 1  100 5 

  2  100 10 

  3  100 15 

  4  60 18 

Constant rate discharge 25–28 May 2011 –  2880 
 1440 

10 
15 

Recovery 28–31 May 2011 –  4320 0 

3.1.4.2. Hawker TWS 4 (Unit No. 6534-341) 

The pumping test conducted on Hawker TWS 4 consisted of a step drawdown test, constant rate 
discharge test and recovery test over the period 5 to 13 June 2011. 

DFW Groundwater Technical Services (Walkley Heights) carried out the testing. The pump was placed 
approximately 100 m below the ground surface. Further development of the well was carried out 
initially during which pumping rates and groundwater levels were monitored. From this data, rates were 
selected for the step drawdown test (Table 7). 
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The constant rate discharge test commenced on 7 June 2011 at a discharge rate of 10 L/s for a duration 
of 72 h (4320 min). 

Recovery levels were monitored for 72 h (4320 min) after the pump was switched off. 

Groundwater levels and groundwater salinity were monitored throughout the test and groundwater 
samples were collected for laboratory analysis (Appendix F). The manually recorded hydraulic data for 
both the step drawdown test and the constant rate discharge test are provided in Appendix E. 

Table 7. Pumping test details for Hawker TWS 3 

Test type Test date Step no. Duration (min) Flow rate (L/s) 

Step drawdown  6 June 2011 1 100 4 

   2 100 8 

   3 100 12 

   4 100 13.5 

Constant rate discharge  7–10 June 2011 – 4320 10 

Recovery  10–13 June 2011 – 4320 0 

3.1.4.3. Parachilna TWS 2 (Unit No. 6535-170) 

The pumping test conducted on Parachilna TWS 2 consisted of a step drawdown test, constant rate 
discharge test and a recovery test over the period 10 to 15 May 2011. 

DFW Groundwater Technical Services (Walkley Heights) carried out the testing. The pump was placed 
approximately 74 m below the ground surface. Further development of the well was carried out during 
which pumping rates and groundwater levels were monitored. From this data, rates were selected for 
the step drawdown test (Table 8). 

The constant rate discharge test commenced on 12 May 2011 at a discharge rate of 3 L/s for a duration 
of 72 h (4320 min). 

Full recovery of the well was achieved after only 450 min. Recovery levels were closely monitored for 
this period. 

Groundwater levels and groundwater salinity were monitored throughout the test and groundwater 
samples were collected for laboratory analysis (Appendix F). The manually recorded hydraulic data for 
both the step drawdown test and the constant rate discharge test are provided in Appendix E. 

Table 8. Pumping test details for Parachilna TWS 2 

Test type Test date Step no. Duration (min) Flow rate (L/s) 

Step drawdown  11 May 2011 1 100 2 

   2 100 3 

   3 100 4 

   4 100 5 

Constant rate discharge  7–10 June 2011 – 4320 3 

Recovery  10–13 June 2011 – 450 0 
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4. PUMPING TEST RESULTS 

4.1. HAWKER TWS 3 (UNIT NO. 6534-340) 

4.1.1. STEP DRAWDOWN TEST 

The following parameters were measured and recorded prior to the commencement of the step 
drawdown test conducted on Hawker TWS 3: 

 Initial (non-pumping) depth to water (DTW) = ~23.2 m 

 Pump depth = ~100 m 

 Available drawdown (DD) = ~76.8 m. 

Groundwater level measurements were recorded throughout the step drawdown test. The time-series 
of the drawdown levels (the difference between the initial groundwater level and the groundwater 
levels during the test) are shown in Figure 8. 

The data from the step drawdown test and the parameters specified above were used as input for 
processing and analysing of the data which determines the hydraulic performance of the well (Fig. 9). 

 

Figure 8. Step drawdown test data for Hawker TWS 3 
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Analysis of the step drawdown results leads to the well equation (Equation 2): 

s(t) = 6.65 Q + 7.27 Q2 + 1.80 log10 (t) Q Equation (2) 

The well equation can also be used as a predictive tool. Table 9 tabulates well equation predictions for 
the drawdown in Hawker TWS 3 after 1 000 000 min (~2 y) of continuous pumping. 

Table 9. Interpolated drawdown data for Hawker TWS 3 

Discharge rate (L/s) Available DD (m) Duration (min) Predicted DD (m) 

5 76 1 000 000 ~5.9 

10 76 1 000 000 ~13.1 

15 76 1 000 000 ~21.6 

20 76 1 000 000 ~31.4 

It should be noted that the step drawdown test analysis conducted here may not be fully applicable to a 
fractured rock aquifer, but provides an indication of the hydraulic behaviour of the well. This is because 
the hydraulics of fractured rock aquifers are very complex and not well understood. 

The numbers provided in Table 9 are an indication of drawdown only. They involve winter pumping 
conditions and do not account for seasonal groundwater fluctuations, which may result in the available 
drawdown being significantly reduced during summer, when rainfall (and therefore recharge to the 
aquifer) is at a minimum and groundwater extractions are at a maximum. 

Other useful parameters that relate to well performance can be calculated using the well equation. For a 
discharge rate of 10 L/s and a time of 2880 min (48 h): 

 The specific capacity is ~0.97 L/s/m of drawdown. This implies for every metre of drawdown the 
well yields 0.97 L/s. 

 The well loss (aQ + cQ2) is ~6.61 m. 

 The aquifer loss (b log(t) Q) is ~3.74 m. This implies that the well efficiency (well loss as a 
percentage of total drawdown) is ~64%. 

4.1.2. CONSTANT RATE DISCHARGE TEST 

Groundwater level measurements were recorded throughout the constant rate discharge test and the 
recovery period. The time series of drawdown, the difference between the initial groundwater level and 
the groundwater levels during the test and recovery period are shown in Figure 10. 
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Figure 10. Constant rate discharge test data for Hawker TWS 3 

Drawdown versus time and residual drawdown verses t/t1 (where t is the time since pumping began and 
t1 is the time since pumping stopped) are both given in the log-linear plot (Fig. 11). 

 

Figure 11. Log-linear plot of constant rate discharge test data and residual drawdown data for Hawker TWS 3 

The following general comments can be made in relation to the constant rate discharge test: 

 The drawdown data provides evidence of a possible low permeability boundary, which is 
indicated by the increasing drawdown at 200 min. This may have implications for the actual 
drawdown when the well is pumped continuously, or intermittently pumped for long periods. 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 

D
ra

w
do

w
n 

(m
) 

Time (min) 

Constant Rate Discharge Test @ 10 L/s (first 48 h) and 15 L/s (last 24 h) (72 h total 
pumping + 72 h recovery) 

0 

2 

4 

6 

8 

10 

12 

1 10 100 1000 10000 

D
ra

w
do

w
n 

(m
) 

Time (t/t') (min) 

Constant Rate Discharge Test @ 10 L/s (first 48 h) (note: last 24 h @ 15 L/s not shown) 
(72 h pumping + 72 h recovery) 

DD (m) Residual DD (m) 



PUMPING TEST RESULTS 

Department for Water | Technical Report DFW 2011/25 25 
Far North Town Water Supplies—Hawker and Parachilna, South Australia 

 The extrapolation of the residual drawdown data indicates that intersection with the zero 
residual drawdown occurs at t/t1 > 1, suggesting the well has encountered a recharge boundary, 
or at least the aquifer is not undergoing dewatering. 

 The well equation (Equation 2), slightly under-predicts the observed drawdown at the test rate 
of 10 L/s, predicting a value of 10.34 m after 2880 min compared to the actual measurement of 
11.00 m. 

A summary of aquifer drawdown recorded in the observation wells is reported in Table 10. 

Table 10. Drawdown at nearby wells during Hawker TWS 3 constant rate discharge test 

Well name Distance (m) from production well 
(Hawker TWS 3) 

Initial WL 
(m) 

Final WL 
(m) 

DD (m) 

Hawker TWS 1 20 66.00** 56.19** 9.82 

Hawker TWS 2 140 52.99** 51.64** 1.46 

Hawker TWS 4 160 22.74* 25.65* 2.91 

EWS 4a (observation well across creek) 210 22.21* 22.22* 0.01 

EWS 3 (windmill across creek) 600 18.72* 18.73* 0.01 
Note: Initial WL was measured prior to pumping and final WL was measured before pump switched off 
 *Refers to DTW (depth to water from reference point; usually top of casing) 
 **Refers to measurements recorded from an SA Water digital logger which measures water level height above the pump (i.e. not DTW) 

 

Figure 12. Drawdown experienced in neighbouring observation wells during the constant rate discharge test 
conducted on Hawker TWS 3 
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TWS 4 which is further away. This would imply (to some degree) that Hawker TWS 3 and Hawker TWS 4 
are accessing the same fracture zone. 

Note the change in flow rate from 10 L/s to 15 L/s at ~3000 min. 

The time-drawdown data for observation well Hawker TWS 4 were best fit with the Hantush curve 
fitting method, which indicates a leaky confined aquifer (Fig. 13). 

 

Figure 13. Calculation using Hantush method performed on observation well Hawker TWS 4 (160 m from 
pumping well Hawker TWS 3) 

Analysis of the constant rate discharge drawdown results on observation well Hawker TWS 4 indicate a 
transmissivity of ~70 m2/d (Table 11). 

Table 11. Pumping tests analysis calculation of hydraulic parameters for Hawker TWS 3 

Observation well Transmissivity 
(m2/day) 

Storage 
coefficient 

Radial distance to 
production well (m) 

Hydraulic 
resistance (min) 

Method 

Hawker TWS 4 
(1st 48 h at 10 L/s) 

69.5 1.72 x 10-3 160.0 2.46 x 108 Hantush 

Data from wells Hawker TWS 1 and Hawker TWS 2 (which were also used as observation wells for this 
test) should be used only to indicate water level movement during the pumping test (Fig. 12). As these 
wells normally function as production wells for water supply to Hawker, their casing is sealed off at the 
surface preventing manual measurements of water level. In situ SA Water digital loggers are on-site and 
a visual display can be used to inspect water level height above the pump at any time, however the 
display transmitted measurement values to a small number of significant figures that could not resolve 
accuracy less than one metre. Data was therefore sort for these two wells for the relevant period from 
an SA Water facility (Operational Data Store) located at Crystal Brook which records and archives 
production well data. During processing it was found that data received for Hawker TWS 1 and Hawker 
TWS 2 contained several periods of erroneous data. Much of this erroneous data at 2000 min was 
omitted from Figure 12 however due to the quality of the resultant data further analysis was not 
processed for these wells. 
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Groundwater salinities were recorded in the field during the constant rate discharge test. Results are 
given in Figure 14 for total dissolved solids (TDS). The groundwater salinity increased slightly (45 mg/L 
over 72 h) from the start to the end of the pumping. 

Groundwater samples were sent to the Australian Water Quality Centre for analysis (see Appendix F for 
results). 

 

Figure 14. Groundwater salinity during the constant rate discharge test data for Hawker TWS 3 
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Groundwater level measurements were recorded throughout the step drawdown test. The time-series 
of the drawdown levels (the difference between the initial groundwater level and the groundwater 
levels during the test) are shown in Figure 15. 

The data from the step drawdown test and the parameters specified above were used as input for 
processing and analysing of the data which determines the hydraulic performance of the well (Fig. 16). 
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Figure 15. Step drawdown test data for Hawker TWS 4 

Analysis of the step drawdown results leads to the well equation (Equation 3): 

s(t) = 3.9 Q + 50.36 Q2 + 9.41 log10 (t) Q Equation (3) 

The well equation can also be used as a predictive tool. Table 12 tabulates well equation predictions for 
the drawdown in Hawker TWS 4 after 1 000 000 min (~2 y) of continuous pumping. 

Table 12. Interpolated step drawdown data conducted on Hawker TWS 4 

Discharge rate (L/s) Available DD (m) Duration (min) Predicted DD (m) 

5 76 1 000 000 ~15.5 

10 76 1 000 000 ~40.0 

15 76 1 000 000 ~73.6 

20 76 1 000 000 ~116.3 

It should be noted that the step drawdown test analysis conducted here may not be fully applicable to a 
fractured rock aquifer, but provides an indication of the hydraulic behaviour of the well. This is because 
the hydraulics of fractured rock aquifers are very complex and not well understood. 

The numbers provided in Table 12 are an indication of drawdown only. These are winter pumping 
conditions and do not account for seasonal groundwater fluctuations, which may result in the available 
drawdown being significantly reduced during summer, when rainfall (and therefore recharge to the 
aquifer) is at a minimum and groundwater extractions are at a maximum. 
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Other useful parameters that relate to well performance can be calculated using the well equation. For a 
discharge rate of 10 L/s and a time of 2880 min (48 h): 

 The specific capacity is ~0.25 L/s/m of drawdown. This implies for every metre of drawdown the 
well yields 0.25 L/s. 

 The well loss (aQ + cQ2) is ~20.47 m. 
 The aquifer loss (b log(t) Q) is ~19.53 m. This implies that the well efficiency (well loss as a 

percentage of total drawdown) is ~51%. 

4.2.2. CONSTANT RATE DISCHARGE TEST 

Groundwater level measurements were recorded throughout the constant rate discharge test and the 
recovery period. The time series of drawdown, the difference between the initial groundwater level and 
the groundwater levels during the test and recovery period are shown in Figure 17. 

 

Figure 17. Constant rate discharge test data for Hawker TWS 4 

Drawdown versus time and residual drawdown verses t/t1 (where t is the time since pumping began and 
t1 is the time since pumping stopped) are both given in the log-linear plot (Fig. 18). 
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Figure 18. Log-linear plot of constant rate discharge test data and residual drawdown data for Hawker TWS 4 

The following general comments can be made in relation to the constant rate discharge test: 

 The extrapolation of the residual drawdown data indicates that intersection with the zero 
residual drawdown occurs at t/t1 > 1, suggesting the well has encountered a recharge boundary, 
or at least the aquifer is not undergoing dewatering. 

 The well equation (Equation 3), slightly over-predicts the observed drawdown at the test rate of 
10 L/s, predicting a value of 40.0 m after 2880 min compared to the actual measurement of 
~35.47 m. 

A summary of aquifer drawdown recorded in the observation wells is reported in Table 13. 

Table 13. Drawdown at nearby wells during Hawker TWS 4 constant rate discharge test 

Well name Distance (m) from production well 
(Hawker TWS 3) 

Initial WL 
(m) 

Final WL 
(m) 

DD (m) 

Hawker TWS 3 160 22.79* 25.08* 2.29 

Hawker TWS 1 160 66.83** 64.61** 2.22 

EWS 4a (observation well across creek) 200 22.22* 22.24* 0.02 

Hawker TWS 2 240 53.47** 52.67** 0.80 

EWS 3 (windmill across creek) 440 18.72* 18.73* 0.01 
Note: Initial WL was measured prior to pumping and final WL was measured before pump switched off  
 *Refers to DTW (depth to water from reference point; usually top of casing) 
 **Refers to measurements recorded from an SA Water digital logger which measures water level height above the pump (i.e. not DTW) 

Similar to the constant rate discharge test results for Hawker TWS 3, the reason for a lack of drawdown 
in neighbouring wells EWS 3 and EWS 4a located on the opposite side of the creek to the production 
well could be due to these wells intersecting a different fracture system. It is interesting to note that 
there was movement, if only minor (0.01-0.02 m) after 72 h of pumping, however it is highly likely this is 
be attributed to atmospheric pressure or the accuracy of the measurement. 
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Figure 19. Drawdown experienced in neighbouring observation wells during the constant rate discharge test 
conducted on Hawker TWS 4 

As expected, observation wells Hawker TWS 1 and Hawker TWS 3 experienced the greatest influence 
from Hawker TWS 4 since they are the closest in proximity (160 m) to the production well (Fig. 19) and 
as discussed earlier Hawker TWS 4 and Hawker TWS 3 are likely to be located in the same fracture zone. 

The time-drawdown data for observation wells Hawker TWS 1 (Fig. 20), Hawker TWS 3 (Fig. 21) and 
Hawker TWS 2 (Fig. 22) were best fit with the Hantush curve fitting method which indicates a leaky 
confined aquifer. 

 

Figure 20. Calculation using Hantush method performed on observation well Hawker TWS 1 (160 m from 
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Figure 21. Calculation using Hantush method performed on observation well Hawker TWS 3 (160 m from 
pumping well Hawker TWS 4) 

 

Figure 22. Calculation using Hantush method performed on observation well Hawker TWS 2 (240 m from 
pumping well Hawker TWS 4) 
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Table 14. Pumping tests analysis calculation of hydraulic parameters for Hawker TWS 4 

Observation well Transmissivity 
(m2/d) 

Storage 
coefficient 

Radial distance to 
production well (m) 

Hydraulic 
resistance (min) 

Method 

Hawker TWS 1 82 1.64 x 10-3 160.0 5.63 x 108 Hantush 

Hawker TWS 3 82.5 1.48 x 10-3 160.0 6.64 x 108 Hantush 

Hawker TWS 2 24.3 3.05 x 10-3 240.0 1.73 x 106 Hantush 

Analyses of the constant rate discharge drawdown results on the observation wells (Table 14) indicate a 
transmissivity of ~82 m2/d. The lower transmissivity of ~24 m2/d attributed to Hawker TWS 2 suggests 
the well is located in a different aquifer system. 

Groundwater salinities were recorded in the field during the constant rate discharge test. Results are 
given in Figure 23 for total dissolved solids (TDS). The groundwater salinity increased slightly (30 mg/L 
over 72 h) from the start to the end of the pumping. 

Groundwater samples were sent to the Australian Water Quality Centre for analyses (see Appendix F for 
results). 

 

Figure 23. Groundwater salinity during the constant rate discharge test data for Hawker TWS 4 
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4.3.1. STEP DRAWDOWN TEST 

The following parameters were measured and recorded prior to the commencement of the step 
drawdown test conducted on Hawker TWS 3: 

 Initial (non-pumping) depth to water (DTW) = 64.29 m 
 Pump setting = 74 m 
 Actual available drawdown (DD) = ~9.71 m. 
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Groundwater level measurements were recorded throughout the step drawdown test. The time-series 
of the drawdown levels (the difference between the initial groundwater level and the groundwater 
levels during the test) are shown in Figure 24. 

The data from the step drawdown test was not able to derive a well equation since the well comfortably 
handled the maximum pumping capacity of the DFW pump; 5 L/s. 

 

Figure 24. Step drawdown test data for Parachilna TWS 2 

In the first minute of the step drawdown test for Parachilna TWS 2 the well experienced an initial 
drawdown of approximately 1 m. The well then recovered over the next several minutes to 
approximately 0.7 m where it remained for the duration of the first step at 2 L/s. This initial drawdown 
followed by recovery may have been due to setting the correct flow rate and adjustment of the gate 
valve. 

4.3.2. CONSTANT RATE DISCHARGE TEST 

Groundwater level measurements were recorded throughout the constant rate discharge test and the 
recovery period. The time series of drawdown, the difference between the initial groundwater level and 
the groundwater levels during the test and recovery period are shown in Figure 25. 

As with the step drawdown test, this initial drawdown followed by recovery in the first few minutes of 
the constant rate discharge test may have been due to setting the correct flow rate and adjustment of 
the gate valve. 
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Figure 25. Constant rate discharge test data for Parachilna TWS 2 

Drawdown versus time and residual drawdown verses t/t1 (where t is the time since pumping began and 
t1 is the time since pumping stopped) are both given in the log-linear plot (Fig. 26). 

 

Figure 26. Log-linear plot of constant rate discharge test data and residual drawdown data for Parachilna 
TWS 2 
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The following general comments can be made in relation to the constant rate discharge test: 

 The drawdown data provides evidence of a possible low permeability boundary, which is 
indicated by the increasing drawdown at 1000 min. This may have implications for the actual 
drawdown when the well is pumped continuously, or intermittently pumped for long periods. 

 The extrapolation of the residual drawdown data indicates that intersection with the zero 
residual drawdown occurs at t/t1 > 1, suggesting the well has encountered a recharge boundary, 
or at least the aquifer is not undergoing dewatering. 

One observation well was utilised during this test, the existing town water supply well (Parachilna TWS 
1). Data collected during the constant rate discharge test indicates the development of very minor 
drawdown in the observation well (Table 15). 

Table 15. Drawdown at nearby well during Parachilna TWS 2 constant rate discharge test 

Well name Distance (m) from production well 
(Parachilna TWS 2) 

Initial WL (m) Final WL (m) DD (m) 

Parachilna TWS 1 350 63.504** 63.508** 0.004 
Note: Initial WL was measured prior to pumping and final WL was measured before pump switched off 
 *Refers to DTW (depth to water from reference point; usually top of casing) 
 **Refers to measurements recorded from an SA Water digital logger which measures water height above the pump (i.e. not DTW)  

Groundwater salinities were recorded in the field during the constant rate discharge test. Results are 
given in Figure 27 for total dissolved solids (TDS). The groundwater salinity remained steady throughout 
the test at approximately 850 mg/L. 

Groundwater samples were sent to the Australian Water Quality Centre for analyses (see Appendix F for 
results). 

 

Figure 27. Groundwater salinity during constant rate discharge test data for Parachilna TWS 2 
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5. RECOMMENDATIONS 

For the newly constructed production wells at Hawker (TWS 3 and TWS 4) and Parachilna (TWS 2), it is 
recommended that the well be pumped operationally and monitored for a full 12 months to accurately 
determine the long-term hydraulic behaviour of the well. 

The current understanding of the hydraulic nature, salinity variability and hence the sustainability of the 
groundwater resource in the vicinity of the current Hawker town water supply wellfield is limited. It is 
therefore recommended that regional monitoring of water level (wells within ~5 km of the production 
wells) be conducted at least every six months. Monitoring of salinity for the current town water supply 
wellfield (including wells that are not in use) should also be conducted on a six monthly basis. 

A well completion and pumping test summary is provided in Table 16. 

Table 16. Well completion details and pumping test summary 

Specifications Hawker TWS 3 Hawker TWS 4 Parachilna TWS 2 

Unit number 6534-340 6534-341 6535-170 

Easting 260572 260720 252231 

Northing 6469875 6469806 6552731 

GDA 94 Zone 54 54 54 

Well completion date 31 Mar 2011 6 May 2011 21 Apr 2011 

Well completion depth 150 mBNS 177 mBNS 83 mBNS 

Casing length 
Casing type 

70 m 
Class 12 PVC 

97.5 m 
Class 12 PVC 

63 m 
Class 12 PVC 

Casing inner diameter 250 mm 250 mm 203 mm 

Production zone 70–150 mBNS 
(203 mm ID slotted PVC 
liner) 

97.5–177 mBNS 
(203 mm ID slotted PVC 
liner) 

62.3–67.3 mBNS 
73.8–76.3 mBNS 
(~150 mm ID stainless steel 
screen) 

Depth to water at date of 
pumping test 

23.2 mBNS 23.1 mBNS 64.3 mBNS 

CRD test date 25–28 May 2011 
(recovery additional 72 h) 

7–10 Jun 2011 
(recovery additional 72 h) 

12–15 May 2011 
(recovery additional 450 
min) 

Discharge rate (CRD test) 10 L/s (first 48 h then rate 
change to 15 L/s last 24 h) 

10 L/s 3 L/s 

Pumping duration (CRD test) 72 h 72 h 72 h 

Maximum drawdown (CRD test) 11.0 m at 10 L/s after 48 h 
pumping 

35.9 m at 10 L/s after 72 h 
pumping 

1.2 m at 3 L/s after 72 h 
pumping 

Well efficiency 64% 51% - 

Pump depth (CRD and Step test) 100 mBNS 100 mBNS 74 mBNS 

Note: 
TBA (to be announced) 
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Recommended pumping rate and pump depth are provided in Table 17. 

Table 17. Pump depth recommendation 

Recommendations Hawker TWS 3 Hawker TWS 4 Hawker TWS 4 
(Option 2) 

Parachilna TWS 2 

Pump intake depth 50 m 70 m 92 m 74 m 

Assumed depth to 
water 

30 m (safety factor of ~5 m) 30 m (safety factor 
of ~5 m) 

30 m (safety factor 
of ~5 m) 

64 m (no safety factor 
incorporated since 
well does not allow a 
safety factor margin) 

Available drawdown 20 m 40 m 62 m 10 m (in theory)  

     

Recommended pumping 
rate 

10* L/s 
(this well is capable of 
much greater yields (~18 
L/s) depending of pump 
setting and capacity of SA 
Water pipe infrastructure) 

5* L/s 10* L/s 3* L/s  

After 1 000 000 min (2 y) 
pumping 24/7 the well 
equation predicts 
drawdown (at the 
specified pumping rate 
above) of 

13** m 23** m 55** m Unknown (no well 
equation derived) but 
2–3 L/s is likely to be 
sustainable over the 
pumping schedule 
required by SA Water 

Available drawdown 
safety factor (after 2 y 
pumping 24/7) 

~7 m ~17 m ~7 m N/A 

Note: 
*Rates are conservative allowing for seasonal variation, assuming no influence of low permeable boundaries  at longer times and exhaustive 
pumping schedule of 24/7. Higher rates are achievable by increasing pump depth (i.e. increasing available drawdown) and using a more typical 
SA Water pumping schedule. 

**Numbers are rounded 

TBA (to be announced) 
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APPENDIXES 

A. WELL CONSTRUCTION REPORTS 
HAWKER TWS 3 
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HAWKER TWS 4 
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HAWKER TWS 4 (SITE A – ABANDONED AND BACKFILLED WELL) 
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PARACHILNA TWS 2 
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B. WATER WELL LOGS 
  



 
 
Water Well Log   

Page 1 of 2 

Project: Far North TWS – Hawker and Parachilna 

Permit Number: 199606 Backfilled (Y/N): N 
Date Completed: 31/3/2011 Final Depth (m): 150 
Unit No: 6534-340 Drill Method: Rotary Mud/Air 
Drillhole Name: Hawker TWS 3 Drilling Company: Kangarilla Drilling Pty Ltd 
Logged By: A Costar Driller:  P Wagenknecht 
 
Coordinates 
Easting: 260572 Ground Elevation (mAHD): TBD 
Northing: 6469877 Reference Elevation (mAHD): TBD 
Zone: 54 Reference Point Type: TOC 
Datum: GDA94 
 
General Comments: NIL 
 
Lithological Description 
 

Depth (m) Major 
Lithological 

Unit(s) 

Lithology Formation 
From To 

0 2 SANDY CLAY Browny-red sandy clay with abundant sub-
angular limestone gravel and pebbles. 

FLUVIAL 
QUATERNARY 
SEDIMENTS 

2 12 SANDY CLAY Mottled browny-red sandy clay with sub-
angular limestone fragments and some gravel. 

12 16 CLAY Red-brown clay with some medium grained 
sand. 

16 20 SANDY CLAY Mottled browny-red sandy clay with sub-
angular limestone fragments and some gravel. 

20 22 SANDSTONE Sandstone with limestone layers. 
22 24 SANDY CLAY Brown sandy clay with red sub-angular 

pebbles. 
24 44 CLAY White stiff clay with some gravel. 
44 50 SILTY CLAY Yellow silty clay with minor gravel. 
50 60 CLAY Grey clay with some slate fragments and 

gravel. 
60 74 SLATE Grey dolomitic slate with minor sandy clay. 

PARARA 
LIMESTONE 

74 150 LIMESTONE Grey limestone with slate fragments. 
END OF LOG 

  



 
 
Water Well Log   

Page 2 of 2 

Water Cut Information 
 

Depth (m) Depth 
to 

Water 
(m) 

Supply Water Analysis 
From To Yield 

(L/s) 
Test Length Method Sample 

No. 
Salinity Salinity Unit 

(mg/L or EC) 

75 75 N/A N/A During drilling V-notch - 2194 mg/L 
80 80 N/A 5.5 During drilling V-notch - 2199 mg/L 

101 101 N/A 7.5 During drilling V-notch - 2256 mg/L 
124 124 N/A 9.0 During drilling V-notch - 2262 mg/L 

(?) 150 (?) 150 N/A 12.0-
15.0 

During drilling V-notch - 2323 mg/L 

 
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 

Blank 0 70 253 Class 12 
blank PVC 

- Y 0 70 

Production 
zone 

70 150 203 Class 12 
slotted PVC 
(bells 
removed) 

1 N - - 
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Page 1 of 2 

Project: Far North TWS – Hawker and Parachilna 

Permit Number: 199607 Backfilled (Y/N): N 
Date Completed: 6/5/2011 Final Depth (m): 177 
Unit No: 6534-341 Total Depth (m): 179 
Drillhole Name: Hawker TWS 4 Drill Method: Rotary Mud/Air 
Logged By: A Costar Drilling Company: Kangarilla Drilling Pty Ltd 
  Driller:  P Wagenknecht 
 
Coordinates 
Easting: 260718 Ground Elevation (mAHD): TBD 
Northing: 6469808 Reference Elevation (mAHD): TBD 
Zone: 54 Reference Point Type: TOC 
Datum: GDA94 
 
General Comments: NIL 
At a first attempt the drillhole was abandoned and backfilled due to a lost drill bit down the hole. Rig 
was moved approximately 4 m south for drilling of a second (and successful) drillhole. 
 
Lithological Description 
 

Depth (m) Major 
Lithological 

Unit(s) 

Lithology Formation 
From To 

0 2 SANDY CLAY Red-brown sandy clay with abundant limestone 
fragments. 

FLUVIAL 
QUATERNARY 
SEDIMENTS 

2 10 SANDY CLAY Mottled red-brown sandy clay with limestone 
fragments and some gravel. 

10 14 CLAY Red-brown clay with some medium grained sand. 
14 20 SANDSTONE Sandstone with limestone layers. 
20 24 SLATE Black slate with yellow-brown silt. 

UNDIFFERENT-
IATED MATERIAL 

24 28 SILT Yellow-brown silt with minor clay and slate. 
28 40 SILT Grey silt with clay. 
40 62 SLATE Grey slate fragments (with some minor clay 52-62 

m). 
62 82 CLAY White stiff clay with some gravel. 
82 88 CLAY Grey clay with some slate fragments and gravel. 
88 90 SLATE Grey slate fragments with minor clay. 
90 96 CLAY Grey clay with some slate fragments and gravel. 
96 100 SLATE Grey slate fragments with minor clay and 

limestone. 
PARARA 
LIMESTONE 

100 108 SILT Grey slate fragments with minor limestone 
108 179 SLATE/LIMES

TONE 
Grey slate with minor limestone (bands of dark 
grey slate fragments (134-154 m and 168-176 m). 
END OF LOG 

  



 
 
Water Well Log   

Page 2 of 2 

Water Cut Information 
 

Depth (m) Depth 
to 

Water 
(m) 

Supply Water Analysis 
From To Yield 

(L/s) 
Test Length Method Sample 

No. 
Salinity Salinity Unit 

(mg/L or EC) 

126 126 N/A 1.5 During drilling V-notch - 3361 mg/L 
161 161 N/A 3.0 During drilling V-notch - 3379 mg/L 

(?) 176 (?) 176 N/A 5.0 During drilling V-notch - 3460 mg/L 
 
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 

Blank 0 97.5 253 Class 12 
blank PVC 

- Y 0 97.5 

Production 
zone 

97.5 177 203 Class 12 
slotted PVC 
(bells 
removed) 

1 N - - 

 



 
 
Water Well Log   
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Project: Far North TWS – Hawker and Parachilna 

Permit Number: 200712 Backfilled (Y/N): N 
Date Completed: 21/4/2011 Final Depth (m): 82.3 
Unit No: 6535-170 Total Depth (m): 120 
Drillhole Name: Parachilna TWS 2 Drill Method: Rotary Mud 
Logged By: A Costar Drilling Company: Kangarilla Drilling Pty Ltd 
  Driller:  S Tuckwell/J Mason 
 
Coordinates 
Easting: 252231 Ground Elevation (mAHD): TBD 
Northing: 6552731 Reference Elevation (mAHD): TBD 
Zone: 54 Reference Point Type: TOC 
Datum: GDA94 
 
General Comments: NIL 
 
Lithological Description 
 

Depth (m) Major 
Lithological 

Unit(s) 

Lithology Formation 
From To 

0 2 SANDY CLAY Red-brown sandy clay with abundant 
limestone fragments. 

ALLUVIAL 
QUATERNARY 
SEDIMENTS 

2 10 SANDY CLAY Mottled red-brown sandy clay with limestone 
fragments and some gravel. 

10 14 CLAY Red-brown clay with some medium grained 
sand. 

0 26 SILTY 
CLAY/PEBBLES 

Red-brown silty clay with 50% gravels and well 
rounded pebbles. 

26 38 CLAY Red-brown clay with 10% well-rounded gravels 
and pebbles. 

38 40 CLAY Red-brown clay. 
40 46 SILTY CLAY Red-brown silty clay with 30% sub-rounded 

gravel. 
46 48 GRAVELS Gravels with minor clay. 
48 56 CLAY Red-brown clay with 10% well-rounded gravels 

and pebbles. 
56 62 CLAY Red-brown clay with <1% gravels. 
62 68 GRAVELS Gravels with minor brown clay and abundant 

shale fragments. 
68 74 CLAY Red-brown clay with 5% well-rounded gravels. 
74 78 GRAVELS Gravels with minor red-brown clay. 
78 86 GRAVELS/CLAY Gravels with red-brown clay. 
86 88 SILTY CLAY Red-brown silty clay with minor gravel. 
88 111 SILTY CLAY Red-brown silty clay with some fine-medium 

grained sand. 
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Depth (m) Major 
Lithological 

Unit(s) 

Lithology Formation 
From To 

111 114 GRAVELS Gravels with clay and the presence of 
sandstone fragments. 

ALLUVIAL 
QUATERNARY 
SEDIMENTS 114 120 SANDY CLAY Red-brown coarse sandy clay with minor silt. 

 
Permeable Zone Information 
 

Depth (m) Depth 
to 

Water 
(m) 

Supply Water Analysis 
From To Yield 

(L/s) 
Test Length Method Sample 

No. 
Salinity Salinity Unit 

(mg/L or EC) 

74.5 77 N/A N/A - N/A - N/A - 
81.6 83.6 N/A N/A - N/A - N/A - 
97.6 101.2 N/A N/A - N/A  N/A - 

110.8 114 N/A N/A - N/A - N/A - 
 
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 24 304.8 Schedule 20 
steel 

- Y 0 6 

Blank 24 62 253 Class 12 
blank PVC 

- Y 0 62 

Production 
zone 

62.3 67.3 203 316 
stainless 
wire-wound 
screen 

1 N - - 

Production 
zone 

73.8 76.3 203 316 
stainless 
wire-wound 
screen 

0.65 N - - 

 



APPENDIXES 

Department for Water | Technical Report DFW 2011/25 52 
Far North Town Water Supplies—Hawker and Parachilna, South Australia 

C. SIEVE ANALYSIS FOR PARACHILNA TWS 2 PRODUCTION ZONE 

Aperture (mm) 

Production zone (m) 

62–68 74.5–77 

% retained 

1 85.4 71.7 

0.6 6.5 11.7 

0.355 5.0 10.2 

Tray 3.1 6.4 

Screen aperture size selection (mm) 0.65 1.0 
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D. WELLHEAD DESIGN 

 
  

~300mm Well production casing to be set ~100 mm below  flange of surface
control casing

Surface control casing ~311mm (12in) ID Schedule 20 steel

Ground level

Commercially available steel blank top-plate, hot dip galvanised, 
Australian Standard AS2129

Commercially available steel f lange, hot dip galvanised, Australian 
Standard AS2129, w elded to surface control casing

All f lange holes secured w ith galvanised bolts, 2 x bolts to be 
drilled to enable f itting of padlock
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E. PUMPING TEST DATA 

E.1 Production Well Data 

Hawker TWS 3—Step drawdown test 

Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

1 5 0 23.23 0.00 

1 5 1 25.29 2.06 

1 5 2 26.12 2.89 

1 5 3 26.20 2.97 

1 5 4 26.26 3.03 

1 5 5 26.32 3.09 

1 5 6 26.36 3.13 

1 5 7 26.39 3.16 

1 5 8 26.41 3.18 

1 5 9 26.43 3.20 

1 5 10 26.45 3.22 

1 5 12 26.48 3.25 

1 5 14 26.50 3.27 

1 5 16 26.52 3.29 

1 5 18 26.58 3.35 

1 5 20 26.61 3.38 

1 5 22 26.64 3.41 

1 5 24 26.67 3.44 

1 5 26 26.68 3.45 

1 5 28 26.68 3.45 

1 5 30 26.68 3.45 

1 5 35 26.71 3.48 

1 5 40 26.73 3.50 

1 5 45 26.75 3.52 

1 5 50 26.76 3.53 

1 5 55 26.78 3.55 

1 5 60 26.80 3.57 

1 5 70 26.78 3.55 

1 5 80 26.77 3.54 

1 5 90 26.76 3.53 

1 5 100 26.76 3.53 

2 10 101 28.94 5.71 

2 10 102 30.30 7.07 

2 10 103 30.74 7.51 

2 10 104 30.96 7.73 

2 10 105 31.07 7.84 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

2 10 106 31.12 7.89 

2 10 107 31.20 7.97 

2 10 108 31.26 8.03 

2 10 109 31.29 8.06 

2 10 110 31.32 8.09 

2 10 112 31.34 8.11 

2 10 114 31.40 8.17 

2 10 116 31.42 8.19 

2 10 118 31.48 8.25 

2 10 120 31.47 8.24 

2 10 122 31.49 8.26 

2 10 124 31.50 8.27 

2 10 126 31.52 8.29 

2 10 128 31.53 8.30 

2 10 130 31.54 8.31 

2 10 135 31.57 8.34 

2 10 140 31.60 8.37 

2 10 145 31.62 8.39 

2 10 150 31.64 8.41 

2 10 155 31.66 8.43 

2 10 160 31.70 8.47 

2 10 170 31.78 8.55 

2 10 180 31.84 8.61 

2 10 190 31.88 8.65 

2 10 200 31.90 8.67 

3 15 201 34.15 10.92 

3 15 202 36.40 13.17 

3 15 203 36.94 13.71 

3 15 204 37.21 13.98 

3 15 205 37.41 14.18 

3 15 206 37.53 14.30 

3 15 207 37.62 14.39 

3 15 208 37.70 14.47 

3 15 209 37.77 14.54 

3 15 210 37.81 14.58 

3 15 212 37.90 14.67 

3 15 214 37.92 14.69 

3 15 216 37.97 14.74 

3 15 218 38.09 14.86 

3 15 220 38.11 14.88 

3 15 222 38.14 14.91 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

3 15 224 38.15 14.92 

3 15 226 38.20 14.97 

3 15 228 38.22 14.99 

3 15 230 38.23 15.00 

3 15 235 38.28 15.05 

3 15 240 38.32 15.09 

3 15 245 38.37 15.14 

3 15 250 38.39 15.16 

3 15 255 38.44 15.21 

3 15 260 38.46 15.23 

3 15 270 38.52 15.29 

3 15 280 38.59 15.36 

3 15 290 38.63 15.40 

3 15 300 38.69 15.46 

4 18 301 40.85 17.62 

4 18 302 41.79 18.56 

4 18 303 42.15 18.92 

4 18 304 42.38 19.15 

4 18 305 42.54 19.31 

4 18 306 42.63 19.40 

4 18 307 42.71 19.48 

4 18 308 42.79 19.56 

4 18 309 42.83 19.60 

4 18 310 42.88 19.65 

4 18 312 42.97 19.74 

4 18 314 43.00 19.77 

4 18 316 43.07 19.84 

4 18 318 43.10 19.87 

4 18 320 43.14 19.91 

4 18 322 43.16 19.93 

4 18 324 43.19 19.96 

4 18 326 43.23 20.00 

4 18 328 43.25 20.02 

4 18 330 43.29 20.06 

4 18 335 43.36 20.13 

4 18 340 43.40 20.17 

4 18 345 43.45 20.22 

4 18 350 43.49 20.26 

4 18 355 43.53 20.30 

4 18 360 43.59 20.36 
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Hawker TWS 3—Constant rate discharge test 

Rate (L/s) Duration (min) DTW (m) DD (m) 

10 0 23.45 0.00 

10 1 28.54 5.09 

10 2 29.70 6.25 

10 3 30.16 6.71 

10 4 30.41 6.96 

10 5 30.66 7.21 

10 6 30.80 7.35 

10 7 30.90 7.45 

10 8 30.95 7.50 

10 9 31.01 7.56 

10 10 31.06 7.61 

10 12 31.12 7.67 

10 14 31.18 7.73 

10 16 31.22 7.77 

10 18 31.33 7.88 

10 20 31.39 7.94 

10 22 31.43 7.98 

10 24 31.46 8.01 

10 26 31.48 8.03 

10 28 31.49 8.04 

10 30 31.51 8.06 

10 35 31.56 8.11 

10 40 31.59 8.14 

10 45 31.63 8.18 

10 50 31.65 8.20 

10 55 31.69 8.24 

10 60 31.73 8.28 

10 70 31.78 8.33 

10 80 31.83 8.38 

10 90 31.85 8.40 

10 100 31.88 8.43 

10 120 31.95 8.50 

10 140 32.04 8.59 

10 160 32.10 8.65 

10 180 32.18 8.73 

10 200 32.23 8.78 

10 250 32.36 8.91 

10 300 32.48 9.03 

10 350 32.60 9.15 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

10 400 32.65 9.20 

10 450 32.84 9.39 

10 500 32.89 9.44 

10 550 32.96 9.51 

10 600 33.02 9.57 

10 650 33.04 9.59 

10 700 33.07 9.62 

10 750 33.12 9.67 

10 800 33.19 9.74 

10 850 33.27 9.82 

10 900 33.31 9.86 

10 950 33.38 9.93 

10 1000 33.42 9.97 

10 1050 33.45 10.00 

10 1100 33.49 10.04 

10 1150 33.56 10.11 

10 1200 33.62 10.17 

10 1250 33.63 10.18 

10 1300 33.66 10.21 

10 1350 33.70 10.25 

10 1400 33.74 10.29 

10 1450 33.78 10.33 

10 1500 33.84 10.39 

10 1550 33.88 10.43 

10 1600 33.88 10.43 

10 1650 33.90 10.45 

10 1700 33.94 10.49 

10 1750 33.99 10.54 

10 1800 34.00 10.55 

10 1850 34.06 10.61 

10 1900 34.06 10.61 

10 1950 34.08 10.63 

10 2000 34.11 10.66 

10 2050 34.13 10.68 

10 2100 34.15 10.70 

10 2150 34.16 10.71 

10 2200 34.18 10.73 

10 2250 34.19 10.74 

10 2300 34.21 10.76 

10 2350 34.24 10.79 

10 2400 34.25 10.80 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

10 2450 34.26 10.81 

10 2500 34.28 10.83 

10 2550 34.30 10.85 

10 2600 34.32 10.87 

10 2650 34.35 10.90 

10 2700 34.35 10.90 

10 2750 34.37 10.92 

10 2800 34.42 10.97 

10 2850 34.44 10.99 

10 2880 34.45 11.00 

15 2881 38.75 15.30 

15 2882 39.10 15.65 

15 2883 39.41 15.96 

15 2884 39.76 16.31 

15 2885 40.00 16.55 

15 2886 40.22 16.77 

15 2887 40.28 16.83 

15 2888 40.34 16.89 

15 2889 40.38 16.93 

15 2890 40.44 16.99 

15 2892 40.49 17.04 

15 2894 40.53 17.08 

15 2896 40.56 17.11 

15 2898 40.57 17.12 

15 2900 40.62 17.17 

15 2902 40.64 17.19 

15 2904 40.64 17.19 

15 2906 40.69 17.24 

15 2908 40.69 17.24 

15 2910 40.69 17.24 

15 2915 40.69 17.24 

15 2920 40.72 17.27 

15 2925 40.76 17.31 

15 2930 40.80 17.35 

15 2935 40.82 17.37 

15 2940 40.83 17.38 

15 2950 40.86 17.41 

15 2960 40.88 17.43 

15 2970 40.92 17.47 

15 2980 40.94 17.49 

15 3000 40.95 17.50 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

15 3020 41.05 17.60 

15 3040 41.08 17.63 

15 3060 41.11 17.66 

15 3080 41.14 17.69 

15 3100 41.19 17.74 

15 3150 41.25 17.80 

15 3200 41.33 17.88 

15 3250 41.38 17.93 

15 3300 41.43 17.98 

15 3350 41.48 18.03 

15 3400 41.53 18.08 

15 3450 41.56 18.11 

15 3500 41.58 18.13 

15 3550 41.60 18.15 

15 3600 41.63 18.18 

15 3650 41.67 18.22 

15 3700 41.69 18.24 

15 3750 41.71 18.26 

15 3800 41.73 18.28 

15 3850 41.75 18.30 

15 3900 41.77 18.32 

15 3950 41.79 18.34 

15 4000 41.81 18.36 

15 4050 41.83 18.38 

15 4100 41.86 18.41 

15 4150 41.88 18.43 

15 4200 41.89 18.44 

15 4250 41.91 18.46 

15 4300 41.94 18.49 

15 4320 41.95 18.50 

0 4321 31.50 8.05 

0 4322 29.91 6.46 

0 4323 28.93 5.48 

0 4324 28.62 5.17 

0 4325 28.29 4.84 

0 4326 28.13 4.68 

0 4327 28.00 4.55 

0 4328 27.88 4.43 

0 4329 27.86 4.41 

0 4330 27.81 4.36 

0 4332 27.77 4.32 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

0 4334 27.64 4.19 

0 4336 27.56 4.11 

0 4338 27.53 4.08 

0 4340 27.48 4.03 

0 4342 27.45 4.00 

0 4344 27.40 3.95 

0 4346 27.37 3.92 

0 4348 27.36 3.91 

0 4350 27.33 3.88 

0 4355 27.20 3.75 

0 4360 27.16 3.71 

0 4365 27.11 3.66 

0 4370 27.04 3.59 

0 4375 27.00 3.55 

0 4380 26.98 3.53 

0 4390 26.94 3.49 

0 4400 26.84 3.39 

0 4410 26.79 3.34 

0 4420 26.73 3.28 

0 4440 26.68 3.23 

0 4460 26.57 3.12 

0 4480 26.52 3.07 

0 4500 26.46 3.01 

0 4520 26.42 2.97 

0 4570 26.23 2.78 

0 4620 26.08 2.63 

0 4670 25.97 2.52 

0 4720 25.85 2.40 

0 4770 25.75 2.30 

0 4820 25.68 2.23 

0 4870 25.59 2.14 

0 4920 25.52 2.07 

0 5020 25.33 1.88 

0 5120 25.20 1.75 

0 5220 25.09 1.64 

0 5320 24.99 1.54 

0 5420 24.87 1.42 

0 5520 24.78 1.33 

0 5620 24.71 1.26 

0 5720 24.66 1.21 

0 5820 24.56 1.11 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

0 5920 24.51 1.06 

0 6020 24.43 0.98 

0 6120 24.39 0.94 

0 6220 24.33 0.88 

0 6320 24.29 0.84 

0 6620 24.14 0.69 

0 7120 23.91 0.46 

0 7420 23.87 0.42 

0 7720 23.75 0.30 

0 7920 23.71 0.26 

0 8220 23.64 0.19 

0 8620 23.52 0.07 

0 8640 23.51 0.06 

 

Hawker TWS 4—Step drawdown test 

Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

1 5 0 23.23 0.00 

1 0 0 23.12 0.00 

1 4 1 26.49 3.37 

1 4 2 27.63 4.51 

1 4 3 28.16 5.04 

1 4 4 28.51 5.39 

1 4 5 28.74 5.62 

1 4 6 28.91 5.79 

1 4 7 29.04 5.92 

1 4 8 29.19 6.07 

1 4 9 29.27 6.15 

1 4 10 29.35 6.23 

1 4 12 29.51 6.39 

1 4 14 29.60 6.48 

1 4 16 29.68 6.56 

1 4 18 29.75 6.63 

1 4 20 29.80 6.68 

1 4 22 29.88 6.76 

1 4 24 29.92 6.80 

1 4 26 29.96 6.84 

1 4 28 30.00 6.88 

1 4 30 30.06 6.94 

1 4 35 30.09 6.97 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

1 4 40 30.15 7.03 

1 4 45 30.20 7.08 

1 4 50 30.22 7.10 

1 4 55 30.28 7.16 

1 4 60 30.31 7.19 

1 4 70 30.35 7.23 

1 4 80 30.48 7.36 

1 4 90 30.51 7.39 

1 4 100 30.56 7.44 

2 8 101 34.22 11.10 

2 8 102 36.48 13.36 

2 8 103 38.10 14.98 

2 8 104 39.41 16.29 

2 8 105 40.05 16.93 

2 8 106 40.71 17.59 

2 8 107 41.13 18.01 

2 8 108 41.42 18.30 

2 8 109 41.75 18.63 

2 8 110 41.95 18.83 

2 8 112 42.36 19.24 

2 8 114 42.66 19.54 

2 8 116 42.89 19.77 

2 8 118 43.06 19.94 

2 8 120 43.21 20.09 

2 8 122 43.34 20.22 

2 8 124 43.44 20.32 

2 8 126 43.62 20.50 

2 8 128 43.72 20.60 

2 8 130 43.78 20.66 

2 8 135 43.90 20.78 

2 8 140 44.01 20.89 

2 8 145 44.13 21.01 

2 8 150 44.21 21.09 

2 8 155 44.33 21.21 

2 8 160 44.40 21.28 

2 8 170 44.52 21.40 

2 8 180 44.70 21.58 

2 8 190 44.77 21.65 

2 8 200 44.80 21.68 

3 12 201 49.66 26.54 

3 12 202 52.78 29.66 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

3 12 203 54.72 31.60 

3 12 204 55.50 32.38 

3 12 205 57.78 34.66 

3 12 206 58.87 35.75 

3 12 207 59.80 36.68 

3 12 208 61.30 38.18 

3 12 209 61.00 37.88 

3 12 210 61.59 38.47 

3 12 212 62.48 39.36 

3 12 214 63.15 40.03 

3 12 216 63.55 40.43 

3 12 218 64.00 40.88 

3 12 220 64.29 41.17 

3 12 222 64.56 41.44 

3 12 224 64.88 41.76 

3 12 226 65.09 41.97 

3 12 228 65.27 42.15 

3 12 230 65.48 42.36 

3 12 235 65.80 42.68 

3 12 240 66.08 42.96 

3 12 245 66.32 43.20 

3 12 250 66.46 43.34 

3 12 255 66.70 43.58 

3 12 260 66.85 43.73 

3 12 270 67.19 44.07 

3 12 280 67.30 44.18 

3 12 290 67.60 44.48 

3 12 300 67.71 44.59 

4 13.5 301 69.78 46.66 

4 13.5 302 71.01 47.89 

4 13.5 303 71.94 48.82 

4 13.5 304 72.81 49.69 

4 13.5 305 73.33 50.21 

4 13.5 306 73.83 50.71 

4 13.5 307 74.28 51.16 

4 13.5 308 74.60 51.48 

4 13.5 309 74.95 51.83 

4 13.5 310 75.21 52.09 

4 13.5 312 75.57 52.45 

4 13.5 314 76.05 52.93 

4 13.5 316 76.26 53.14 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

4 13.5 318 76.45 53.33 

4 13.5 320 76.71 53.59 

4 13.5 322 76.90 53.78 

4 13.5 324 77.00 53.88 

4 13.5 326 77.15 54.03 

4 13.5 328 77.29 54.17 

4 13.5 330 77.38 54.26 

4 13.5 335 77.77 54.65 

4 13.5 340 77.90 54.78 

4 13.5 345 78.12 55.00 

4 13.5 350 78.27 55.15 

4 13.5 355 78.42 55.30 

4 13.5 360 78.51 55.39 

4 13.5 370 78.75 55.63 

4 13.5 380 78.91 55.79 

4 13.5 390 79.00 55.88 

4 13.5 400 79.25 56.13 

 

Hawker TWS 4—Constant rate discharge test 

Rate (L/s) Duration (min) DTW (m) DD (m) 

10 0 23.38 0.00 

10 1 32.26 8.88 

10 2 37.38 14.00 

10 3 40.67 17.29 

10 4 42.18 18.80 

10 5 43.54 20.16 

10 6 45.36 21.98 

10 7 45.89 22.51 

10 8 46.68 23.30 

10 9 47.50 24.12 

10 10 47.71 24.33 

10 12 48.55 25.17 

10 14 49.11 25.73 

10 16 49.41 26.03 

10 18 49.88 26.50 

10 20 50.40 27.02 

10 22 50.86 27.48 

10 24 51.04 27.66 

10 26 51.38 28.00 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

10 28 51.49 28.11 

10 30 51.69 28.31 

10 35 52.06 28.68 

10 40 52.20 28.82 

10 45 52.51 29.13 

10 50 52.80 29.42 

10 55 52.99 29.61 

10 60 53.09 29.71 

10 70 53.30 29.92 

10 80 53.56 30.18 

10 90 53.71 30.33 

10 100 54.02 30.64 

10 120 54.16 30.78 

10 140 54.46 31.08 

10 160 54.72 31.34 

10 180 54.76 31.38 

10 200 54.91 31.53 

10 250 55.10 31.72 

10 300 55.47 32.09 

10 350 55.64 32.26 

10 400 56.04 32.66 

10 450 56.21 32.83 

10 500 56.37 32.99 

10 550 56.51 33.13 

10 600 56.55 33.17 

10 650 56.84 33.46 

10 700 56.85 33.47 

10 750 56.87 33.49 

10 800 57.01 33.63 

10 850 57.17 33.79 

10 900 57.21 33.83 

10 950 57.31 33.93 

10 1000 57.40 34.02 

10 1050 57.48 34.10 

10 1100 57.59 34.21 

10 1150 57.70 34.32 

10 1200 57.72 34.34 

10 1250 57.75 34.37 

10 1300 57.77 34.39 

10 1350 57.82 34.44 

10 1400 57.91 34.53 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

10 1450 57.99 34.61 

10 1500 57.98 34.60 

10 1550 58.05 34.67 

10 1600 58.09 34.71 

10 1650 58.13 34.75 

10 1700 58.25 34.87 

10 1750 58.27 34.89 

10 1800 58.29 34.91 

10 1850 58.30 34.92 

10 1900 58.32 34.94 

10 1950 58.40 35.02 

10 2000 58.42 35.04 

10 2050 58.40 35.02 

10 2100 58.42 35.04 

10 2150 58.45 35.07 

10 2200 58.47 35.09 

10 2250 58.48 35.10 

10 2300 58.53 35.15 

10 2350 58.56 35.18 

10 2400 58.59 35.21 

10 2450 58.62 35.24 

10 2500 58.64 35.26 

10 2550 58.66 35.28 

10 2600 58.68 35.30 

10 2650 58.73 35.35 

10 2700 58.75 35.37 

10 2750 58.80 35.42 

10 2800 58.84 35.46 

10 2850 58.84 35.46 

10 2900 58.85 35.47 

10 2950 58.88 35.50 

10 3000 58.88 35.50 

10 3050 58.96 35.58 

10 3100 58.98 35.60 

10 3150 58.99 35.61 

10 3200 59.02 35.64 

10 3250 59.04 35.66 

10 3300 59.04 35.66 

10 3350 59.09 35.71 

10 3400 59.16 35.78 

10 3450 59.19 35.81 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

10 3500 59.19 35.81 

10 3550 59.19 35.81 

10 3600 59.20 35.82 

10 3650 59.19 35.81 

10 3700 59.19 35.81 

10 3750 59.19 35.81 

10 3800 59.20 35.82 

10 3850 59.21 35.83 

10 3900 59.22 35.84 

10 3950 59.22 35.84 

10 4000 59.23 35.85 

10 4050 59.24 35.86 

10 4100 59.25 35.87 

10 4150 59.26 35.88 

10 4200 59.27 35.89 

10 4250 59.30 35.92 

10 4300 59.31 35.93 

10 4320 59.31 35.93 

0 4321 48.50 25.12 

0 4322 40.91 17.53 

0 4323 36.62 13.24 

0 4324 35.31 11.93 

0 4325 33.04 9.66 

0 4326 32.40 9.02 

0 4327 31.78 8.40 

0 4328 31.32 7.94 

0 4329 31.00 7.62 

0 4330 30.56 7.18 

0 4332 30.08 6.70 

0 4334 29.63 6.25 

0 4336 29.31 5.93 

0 4338 29.05 5.67 

0 4340 28.87 5.49 

0 4342 28.68 5.30 

0 4344 28.49 5.11 

0 4346 28.40 5.02 

0 4348 28.27 4.89 

0 4350 28.20 4.82 

0 4355 28.00 4.62 

0 4360 27.81 4.43 

0 4365 27.67 4.29 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

0 4370 27.57 4.19 

0 4375 27.48 4.10 

0 4380 27.40 4.02 

0 4390 27.20 3.82 

0 4400 27.11 3.73 

0 4410 27.00 3.62 

0 4420 26.89 3.51 

0 4440 26.69 3.31 

0 4460 26.54 3.16 

0 4480 26.41 3.03 

0 4500 26.30 2.92 

0 4520 26.19 2.81 

0 4570 26.02 2.64 

0 4620 25.85 2.47 

0 4670 25.72 2.34 

0 4720 25.60 2.22 

0 4770 25.49 2.11 

0 4820 25.40 2.02 

0 4870 25.31 1.93 

0 4920 - - 

0 4970 - - 

0 5020 25.12 1.74 

0 5070 25.06 1.68 

0 5120 24.91 1.53 

0 5170 24.86 1.48 

0 5220 - - 

0 5620 24.41 1.03 

0 5720 24.33 0.95 

0 5820 24.25 0.87 

0 5920 24.15 0.77 

0 6020 24.08 0.70 

0 6120 24.02 0.64 

0 6220 - - 

0 6320 - - 

0 6420 23.83 0.45 

0 6520 - - 

0 6620 - - 

0 6720 - - 

0 6820 - - 

0 6920 - - 

0 7020 23.58 0.20 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

0 7120 23.57 0.19 

0 7220 23.53 0.15 

0 7320 23.47 0.09 

0 7420 23.45 0.07 

0 7520 23.41 0.03 

0 7620 23.40 0.02 

0 7720 - - 

0 7820 23.37 -0.01 

0 7920 - - 

0 8020 - - 

0 8120 - - 

0 8220 - - 

0 8320 - - 

0 8420 - - 

0 8520 23.15 -0.23 

0 8620 23.15 -0.23 

0 8640 23.15 -0.23 

 

Parachilna TWS 2—Step drawdown test 

Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

1 2 0.0 64.3 0.000 

1 2 1.0 65.3 1.020 

1 2 2.0 65.1 0.810 

1 2 3.0 65.0 0.720 

1 2 4.0 65.0 0.690 

1 2 5.0 65.0 0.690 

1 2 6.0 65.0 0.690 

1 2 7.0 65.0 0.690 

1 2 8.0 65.0 0.690 

1 2 9.0 65.0 0.690 

1 2 10.0 65.0 0.690 

1 2 12.0 65.0 0.690 

1 2 14.0 65.0 0.690 

1 2 16.0 65.0 0.690 

1 2 18.0 65.0 0.690 

1 2 20.0 65.0 0.690 

1 2 22.0 65.0 0.690 

1 2 24.0 65.0 0.690 

1 2 26.0 65.0 0.690 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

1 2 28.0 65.0 0.690 

1 2 30.0 65.0 0.690 

1 2 35.0 65.0 0.690 

1 2 40.0 65.0 0.690 

1 2 45.0 65.0 0.690 

1 2 50.0 65.0 0.690 

1 2 55.0 65.0 0.690 

1 2 60.0 65.0 0.690 

1 2 70.0 65.0 0.690 

1 2 80.0 65.0 0.695 

1 2 90.0 65.0 0.690 

1 2 100.0 65.0 0.690 

2 3 101.0 65.3 1.010 

2 3 102.0 65.4 1.110 

2 3 103.0 65.4 1.130 

2 3 104.0 65.4 1.130 

2 3 105.0 65.4 1.140 

2 3 106.0 65.4 1.140 

2 3 107.0 65.4 1.140 

2 3 108.0 65.4 1.140 

2 3 109.0 65.4 1.140 

2 3 110.0 65.4 1.140 

2 3 112.0 65.4 1.140 

2 3 114.0 65.4 1.140 

2 3 116.0 65.4 1.140 

2 3 118.0 65.4 1.140 

2 3 120.0 65.4 1.140 

2 3 122.0 65.4 1.140 

2 3 124.0 65.4 1.140 

2 3 126.0 65.4 1.140 

2 3 128.0 65.4 1.140 

2 3 130.0 65.4 1.150 

2 3 135.0 65.4 1.140 

2 3 140.0 65.4 1.140 

2 3 145.0 65.4 1.140 

2 3 150.0 65.4 1.140 

2 3 155.0 65.4 1.140 

2 3 160.0 65.4 1.140 

2 3 170.0 65.4 1.140 

2 3 180.0 65.4 1.140 

2 3 190.0 65.4 1.140 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

2 3 200.0 65.4 1.140 

3 4 201.0 65.8 1.540 

3 4 202.0 65.9 1.600 

3 4 203.0 65.9 1.610 

3 4 204.0 65.9 1.610 

3 4 205.0 65.9 1.610 

3 4 206.0 65.9 1.615 

3 4 207.0 65.9 1.620 

3 4 208.0 65.9 1.625 

3 4 209.0 65.9 1.630 

3 4 210.0 65.9 1.630 

3 4 212.0 65.9 1.630 

3 4 214.0 65.9 1.630 

3 4 216.0 65.9 1.630 

3 4 218.0 65.9 1.630 

3 4 220.0 65.9 1.630 

3 4 222.0 65.9 1.630 

3 4 224.0 65.9 1.630 

3 4 226.0 65.9 1.630 

3 4 228.0 65.9 1.630 

3 4 230.0 65.9 1.630 

3 4 235.0 65.9 1.630 

3 4 240.0 65.9 1.630 

3 4 245.0 65.9 1.630 

3 4 250.0 65.9 1.630 

3 4 255.0 65.9 1.630 

3 4 260.0 65.9 1.630 

3 4 270.0 65.9 1.630 

3 4 280.0 65.9 1.630 

3 4 290.0 65.9 1.630 

3 4 300.0 65.9 1.630 

4 5 301.0 66.5 2.160 

4 5 302.0 66.5 2.170 

4 5 303.0 66.5 2.190 

4 5 304.0 66.5 2.190 

4 5 305.0 66.5 2.190 

4 5 306.0 66.5 2.190 

4 5 307.0 66.5 2.190 

4 5 308.0 66.5 2.190 

4 5 309.0 66.5 2.190 

4 5 310.0 66.5 2.195 
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Step No. Rate (L/s) Duration (min) DTW (m) DD (m) 

4 5 312.0 66.5 2.200 

4 5 314.0 66.5 2.200 

4 5 316.0 66.5 2.200 

4 5 318.0 66.5 2.210 

4 5 320.0 66.5 2.210 

4 5 322.0 66.5 2.210 

4 5 324.0 66.5 2.210 

4 5 326.0 66.5 2.210 

4 5 328.0 66.5 2.210 

4 5 330.0 66.5 2.210 

4 5 335.0 66.5 2.210 

4 5 340.0 66.5 2.210 

4 5 345.0 66.5 2.215 

4 5 350.0 66.5 2.220 

4 5 355.0 66.5 2.230 

4 5 360.0 66.5 2.235 

4 5 370.0 66.5 2.235 

4 5 380.0 66.5 2.240 

4 5 390.0 66.5 2.240 

4 5 400.0 66.5 2.240 

 

Parachilna TWS 2—Constant rate discharge test 

Rate (L/s) Duration (min) DTW (m) DD (m) 

3 0 64.310 0.000 

3 1 65.620 1.310 

3 2 65.450 1.140 

3 3 65.410 1.100 

3 4 65.410 1.100 

3 5 65.400 1.090 

3 6 65.400 1.090 

3 7 65.400 1.090 

3 8 65.400 1.090 

3 9 65.400 1.090 

3 10 65.400 1.090 

3 12 65.400 1.090 

3 14 65.400 1.090 

3 16 65.400 1.090 

3 18 65.400 1.090 

3 20 65.400 1.090 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

3 22 65.400 1.090 

3 24 65.400 1.090 

3 26 65.400 1.090 

3 28 65.400 1.090 

3 30 65.400 1.090 

3 35 65.400 1.090 

3 40 65.400 1.090 

3 45 65.400 1.090 

3 50 65.400 1.090 

3 55 65.400 1.090 

3 60 65.400 1.090 

3 70 65.405 1.095 

3 80 65.405 1.095 

3 90 65.405 1.095 

3 100 65.405 1.095 

3 120 65.400 1.090 

3 140 65.400 1.090 

3 160 65.405 1.095 

3 180 65.405 1.095 

3 200 65.405 1.095 

3 250 65.405 1.095 

3 300 65.400 1.090 

3 350 65.395 1.085 

3 400 65.395 1.085 

3 450 65.400 1.090 

3 500 65.400 1.090 

3 550 65.400 1.090 

3 600 65.400 1.090 

3 700 65.400 1.090 

3 800 65.405 1.095 

3 900 65.405 1.095 

3 1000 65.415 1.105 

3 1100 65.415 1.105 

3 1200 65.425 1.115 

3 1300 65.435 1.125 

3 1400 65.440 1.130 

3 1500 65.450 1.140 

3 1600 65.450 1.140 

3 1700 65.440 1.130 

3 1800 65.440 1.130 

3 1900 65.435 1.125 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

3 2000 65.450 1.140 

3 2100 65.460 1.150 

3 2200 65.465 1.155 

3 2300 65.470 1.160 

3 2400 65.470 1.160 

3 2500 65.475 1.165 

3 2600 65.470 1.160 

3 2700 65.475 1.165 

3 2800 65.480 1.170 

3 2900 65.495 1.185 

3 3000 65.500 1.190 

3 3100 65.500 1.190 

3 3200 65.490 1.180 

3 3300 65.490 1.180 

3 3400 65.495 1.185 

3 3500 65.500 1.190 

3 3600 65.505 1.195 

3 3700 65.505 1.195 

3 3800 65.505 1.195 

3 3900 65.510 1.200 

3 4000 65.510 1.200 

3 4100 65.515 1.205 

3 4200 65.520 1.210 

3 4300 65.520 1.210 

3 4320 65.520 1.210 

0 4321 64.680 0.370 

0 4322 64.440 0.130 

0 4323 64.370 0.060 

0 4324 64.380 0.070 

0 4325 64.380 0.070 

0 4326 64.370 0.060 

0 4327 64.360 0.050 

0 4328 64.360 0.050 

0 4329 64.350 0.040 

0 4330 64.360 0.050 

0 4332 64.350 0.040 

0 4334 64.350 0.040 

0 4336 64.345 0.035 

0 4338 64.345 0.035 

0 4340 64.350 0.040 

0 4342 64.350 0.040 
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Rate (L/s) Duration (min) DTW (m) DD (m) 

0 4344 64.350 0.040 

0 4346 64.345 0.035 

0 4348 64.350 0.040 

0 4350 64.350 0.040 

0 4355 64.350 0.040 

0 4360 64.345 0.035 

0 4365 64.345 0.035 

0 4370 64.345 0.035 

0 4375 64.345 0.035 

0 4380 64.340 0.030 

0 4390 64.335 0.025 

0 4400 64.335 0.025 

0 4410 64.335 0.025 

0 4420 64.330 0.020 

0 4440 64.330 0.020 

0 4460 64.330 0.020 

0 4480 64.325 0.015 

0 4500 64.325 0.015 

0 4520 64.320 0.010 

0 4570 64.320 0.010 

0 4620 64.310 0.000 

0 4670 64.300 -0.010 

0 4720 64.300 -0.010 

0 4770 64.300 -0.010 

 

E.2 Observation Well Data 

Constant rate discharge test production well: Hawker TWS 3 

Hawker TWS 1 (acquired from SA Water (Crystal Brook) Operational Data Store) 

Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 9:30 0 66.007 90 0.000 

25/05/2011 9:31 1 66.007 90 0.000 

25/05/2011 9:32 2 66.007 90 0.000 

25/05/2011 9:33 3 63.003 90 3.004 

25/05/2011 9:34 4 62.999 90 3.009 

25/05/2011 9:35 5 62.995 90 3.013 

25/05/2011 9:36 6 62.990 90 3.017 

25/05/2011 9:37 7 62.986 90 3.021 

25/05/2011 9:38 8 62.982 90 3.025 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 9:39 9 62.978 90 3.029 

25/05/2011 9:40 10 62.974 90 3.034 

25/05/2011 9:41 11 62.970 90 3.038 

25/05/2011 9:42 12 62.965 90 3.042 

25/05/2011 9:43 13 62.961 90 3.046 

25/05/2011 9:44 14 62.957 90 3.050 

25/05/2011 9:45 15 62.953 90 3.054 

25/05/2011 9:46 16 62.949 90 3.059 

25/05/2011 9:47 17 62.945 90 3.063 

25/05/2011 9:48 18 62.940 90 3.067 

25/05/2011 9:49 19 62.936 90 3.071 

25/05/2011 9:50 20 62.932 90 3.075 

25/05/2011 9:51 21 62.928 90 3.079 

25/05/2011 9:52 22 62.924 90 3.084 

25/05/2011 9:53 23 62.920 90 3.088 

25/05/2011 9:54 24 62.915 90 3.092 

25/05/2011 9:55 25 62.911 90 3.096 

25/05/2011 9:56 26 62.907 90 3.100 

25/05/2011 9:57 27 62.903 90 3.104 

25/05/2011 9:58 28 62.899 90 3.109 

25/05/2011 9:59 29 62.894 90 3.113 

25/05/2011 10:00 30 62.890 90 3.117 

25/05/2011 10:01 31 62.886 90 3.121 

25/05/2011 10:02 32 62.882 90 3.125 

25/05/2011 10:03 33 62.878 90 3.130 

25/05/2011 10:04 34 62.874 90 3.134 

25/05/2011 10:05 35 62.869 90 3.138 

25/05/2011 10:06 36 62.865 90 3.142 

25/05/2011 10:07 37 62.861 90 3.146 

25/05/2011 10:08 38 62.857 90 3.150 

25/05/2011 10:09 39 62.853 90 3.155 

25/05/2011 10:10 40 62.849 90 3.159 

25/05/2011 10:11 41 62.844 90 3.163 

25/05/2011 10:12 42 62.840 90 3.167 

25/05/2011 10:13 43 62.836 90 3.171 

25/05/2011 10:14 44 62.832 90 3.175 

25/05/2011 10:15 45 62.828 90 3.180 

25/05/2011 10:16 46 62.824 90 3.184 

25/05/2011 10:17 47 62.819 90 3.188 

25/05/2011 10:18 48 62.815 90 3.192 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 10:19 49 62.811 90 3.196 

25/05/2011 10:20 50 62.807 90 3.200 

25/05/2011 10:21 51 62.803 90 3.205 

25/05/2011 10:22 52 62.799 90 3.209 

25/05/2011 10:23 53 62.794 90 3.213 

25/05/2011 10:24 54 62.790 90 3.217 

25/05/2011 10:25 55 62.786 90 3.221 

25/05/2011 10:26 56 62.782 90 3.225 

25/05/2011 10:27 57 62.778 90 3.230 

25/05/2011 10:28 58 62.773 90 3.234 

25/05/2011 10:29 59 62.769 90 3.238 

25/05/2011 10:30 60 62.765 90 3.242 

25/05/2011 10:40 70 62.723 90 3.284 

25/05/2011 10:50 80 62.682 90 3.326 

25/05/2011 11:00 90 62.640 90 3.367 

25/05/2011 11:10 100 62.598 90 3.409 

25/05/2011 11:20 110 62.557 90 3.451 

25/05/2011 11:30 120 62.515 90 3.493 

25/05/2011 11:40 130 62.473 90 3.534 

25/05/2011 11:50 140 62.431 90 3.576 

25/05/2011 12:00 150 62.390 90 3.618 

25/05/2011 12:10 160 62.348 90 3.659 

25/05/2011 12:20 170 62.306 90 3.701 

25/05/2011 12:30 180 62.264 90 3.743 

25/05/2011 12:40 190 62.223 90 3.785 

25/05/2011 12:50 200 62.181 90 3.826 

25/05/2011 13:00 210 62.139 90 3.868 

25/05/2011 13:10 220 62.098 90 3.910 

25/05/2011 13:20 230 62.056 90 3.952 

25/05/2011 13:30 240 62.014 90 3.993 

25/05/2011 13:40 250 61.972 90 4.035 

25/05/2011 13:50 260 61.931 90 4.077 

25/05/2011 14:00 270 61.889 90 4.118 

25/05/2011 14:10 280 61.847 90 4.160 

25/05/2011 14:20 290 61.805 90 4.202 

25/05/2011 14:30 300 61.764 90 4.244 

25/05/2011 14:40 310 61.722 90 4.285 

25/05/2011 14:50 320 61.680 90 4.327 

25/05/2011 15:00 330 61.639 90 4.369 

25/05/2011 15:10 340 61.597 90 4.410 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 15:20 350 61.555 90 4.452 

25/05/2011 15:30 360 61.513 90 4.494 

25/05/2011 15:40 370 61.472 90 4.536 

25/05/2011 15:50 380 61.430 90 4.577 

25/05/2011 16:00 390 61.388 90 4.619 

25/05/2011 16:10 400 61.346 90 4.661 

25/05/2011 16:20 410 61.305 90 4.703 

25/05/2011 16:30 420 61.263 90 4.744 

25/05/2011 16:40 430 61.221 90 4.786 

25/05/2011 16:50 440 61.180 90 4.828 

25/05/2011 17:00 450 61.138 90 4.869 

25/05/2011 17:10 460 61.096 90 4.911 

25/05/2011 17:20 470 61.054 90 4.953 

25/05/2011 17:30 480 61.013 90 4.995 

25/05/2011 17:40 490 60.986 90 5.021 

25/05/2011 17:50 500 60.965 90 5.042 

25/05/2011 18:00 510 60.944 90 5.063 

25/05/2011 18:10 520 60.923 90 5.084 

25/05/2011 18:20 530 60.902 90 5.105 

25/05/2011 18:30 540 60.882 90 5.126 

25/05/2011 18:40 550 60.861 90 5.147 

25/05/2011 18:50 560 60.840 90 5.168 

25/05/2011 19:00 570 60.819 90 5.188 

25/05/2011 19:10 580 60.798 90 5.209 

25/05/2011 19:20 590 60.777 90 5.230 

25/05/2011 19:30 600 60.756 90 5.251 

25/05/2011 19:40 610 60.735 90 5.272 

25/05/2011 19:50 620 60.714 90 5.293 

25/05/2011 20:00 630 60.693 90 5.314 

25/05/2011 20:10 640 60.673 90 5.335 

25/05/2011 20:20 650 60.652 90 5.356 

25/05/2011 20:30 660 60.631 90 5.377 

25/05/2011 20:40 670 60.610 90 5.397 

25/05/2011 20:50 680 60.589 90 5.418 

25/05/2011 21:00 690 60.568 90 5.439 

25/05/2011 21:10 700 60.547 90 5.460 

25/05/2011 21:20 710 60.526 90 5.481 

25/05/2011 21:30 720 60.505 90 5.502 

25/05/2011 22:50 800 60.338 90 5.669 

26/05/2011 0:30 900 60.129 90 5.878 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

26/05/2011 2:10 1000 60.000 90 6.007 

26/05/2011 3:50 1100 60.000 90 6.007 

26/05/2011 5:30 1200 60.000 90 6.007 

26/05/2011 7:10 1300 60.000 90 6.007 

26/05/2011 8:50 1400 60.000 90 6.007 

26/05/2011 10:30 1500 60.000 90 6.007 

26/05/2011 12:10 1600 60.469 90 5.538 

26/05/2011 13:50 1700 60.418 90 5.589 

26/05/2011 15:30 1800 60.367 90 5.640 

26/05/2011 17:10 1900 60.316 90 5.691 

26/05/2011 18:50 2000 60.265 90 5.742 

26/05/2011 20:30 2100 60.223 90 5.784 

26/05/2011 22:10 2200 60.188 90 5.819 

26/05/2011 23:50 2300 60.152 90 5.855 

27/05/2011 1:30 2400 60.117 90 5.891 

27/05/2011 3:10 2500 60.081 90 5.926 

27/05/2011 4:50 2600 59.748 90 6.259 

27/05/2011 6:30 2700 59.332 90 6.675 

27/05/2011 8:10 2800 58.917 90 7.091 

27/05/2011 9:50 2900 58.501 90 7.506 

27/05/2011 11:30 3000 58.104 90 7.904 

27/05/2011 13:10 3100 57.707 90 8.300 

27/05/2011 14:50 3200 57.310 90 8.697 

27/05/2011 16:30 3300 56.913 90 9.094 

27/05/2011 18:10 3400 56.573 90 9.435 

27/05/2011 19:50 3500 56.521 90 9.487 

27/05/2011 21:30 3600 56.469 90 9.538 

27/05/2011 23:10 3700 56.417 90 9.590 

28/05/2011 0:50 3800 56.365 90 9.642 

28/05/2011 2:30 3900 56.323 90 9.685 

28/05/2011 4:10 4000 56.291 90 9.716 

28/05/2011 5:50 4100 56.260 90 9.748 

28/05/2011 7:30 4200 56.228 90 9.779 

28/05/2011 9:10 4300 56.197 90 9.810 

28/05/2011 10:50 4400 62.880 90 3.127 

28/05/2011 12:30 4500 63.298 90 2.710 

28/05/2011 14:10 4600 63.715 90 2.293 

28/05/2011 15:50 4700 64.132 90 1.875 

28/05/2011 17:30 4800 64.549 90 1.458 

28/05/2011 19:10 4900 64.739 90 1.268 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

28/05/2011 20:50 5000 64.867 90 1.141 

28/05/2011 22:30 5100 64.994 90 1.014 

29/05/2011 0:10 5200 65.121 90 0.886 

29/05/2011 1:50 5300 65.248 90 0.759 

29/05/2011 3:30 5400 65.330 90 0.677 

29/05/2011 5:10 5500 65.412 90 0.596 

29/05/2011 6:50 5600 65.493 90 0.514 

29/05/2011 8:30 5700 65.574 90 0.433 

29/05/2011 10:10 5800 65.652 90 0.355 

29/05/2011 11:50 5900 65.713 90 0.294 

29/05/2011 13:30 6000 65.774 90 0.233 

29/05/2011 15:10 6100 65.835 90 0.172 

29/05/2011 16:50 6200 65.896 90 0.111 

29/05/2011 18:30 6300 65.952 90 0.056 

29/05/2011 20:10 6400 65.997 90 0.010 

29/05/2011 21:50 6500 66.043 90 -0.036 

29/05/2011 23:30 6600 66.089 90 -0.082 

30/05/2011 1:10 6700 66.135 90 -0.127 

30/05/2011 2:50 6800 66.185 90 -0.178 

30/05/2011 4:30 6900 66.231 90 -0.224 

30/05/2011 6:10 7000 66.256 90 -0.249 

30/05/2011 7:50 7100 66.282 90 -0.275 

30/05/2011 9:30 7200 66.307 90 -0.300 

30/05/2011 11:10 7300 66.333 90 -0.325 

30/05/2011 12:50 7400 66.360 90 -0.353 

30/05/2011 14:30 7500 66.390 90 -0.383 

30/05/2011 16:10 7600 66.421 90 -0.414 

30/05/2011 17:50 7700 66.452 90 -0.444 

30/05/2011 19:30 7800 66.482 90 -0.475 

30/05/2011 21:10 7900 66.513 90 -0.505 

30/05/2011 22:50 8000 66.543 90 -0.536 

31/05/2011 0:30 8100 66.574 90 -0.566 

31/05/2011 2:10 8200 66.604 90 -0.597 

31/05/2011 3:50 8300 66.635 90 -0.627 

31/05/2011 5:30 8400 66.661 90 -0.654 

31/05/2011 7:10 8500 66.686 90 -0.679 

31/05/2011 8:50 8600 66.711 90 -0.704 

Note: 
Dataset is a subset of the original dataset from the SA Water Operational Data Store (i.e. original dataset recorded water level measurements 
every 1 minute therefore a long record) 
* Derived 
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Hawker TWS 2 (acquired from SA Water (Crystal Brook) Operational Data Store) 

Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 9:30 0 52.991 80 0.000 

25/05/2011 9:31 1 52.991 80 0.000 

25/05/2011 9:32 2 52.991 80 0.000 

25/05/2011 9:33 3 52.991 80 0.000 

25/05/2011 9:34 4 52.991 80 0.000 

25/05/2011 9:35 5 52.991 80 0.000 

25/05/2011 9:36 6 52.991 80 0.000 

25/05/2011 9:37 7 52.991 80 0.000 

25/05/2011 9:38 8 52.991 80 0.000 

25/05/2011 9:39 9 52.991 80 0.000 

25/05/2011 9:40 10 52.991 80 0.000 

25/05/2011 9:41 11 52.991 80 0.000 

25/05/2011 9:42 12 52.991 80 0.000 

25/05/2011 9:43 13 52.991 80 0.000 

25/05/2011 9:44 14 52.991 80 0.000 

25/05/2011 9:45 15 52.991 80 0.000 

25/05/2011 9:46 16 52.991 80 0.000 

25/05/2011 9:47 17 52.991 80 0.000 

25/05/2011 9:48 18 52.991 80 0.000 

25/05/2011 9:49 19 52.991 80 0.000 

25/05/2011 9:50 20 52.991 80 0.000 

25/05/2011 9:51 21 52.991 80 0.000 

25/05/2011 9:52 22 52.991 80 0.000 

25/05/2011 9:53 23 52.991 80 0.000 

25/05/2011 9:54 24 52.991 80 0.000 

25/05/2011 9:55 25 52.991 80 0.000 

25/05/2011 9:56 26 52.991 80 0.000 

25/05/2011 9:57 27 52.991 80 0.000 

25/05/2011 9:58 28 52.991 80 0.000 

25/05/2011 9:59 29 52.991 80 0.000 

25/05/2011 10:00 30 52.991 80 0.000 

25/05/2011 10:01 31 52.991 80 0.000 

25/05/2011 10:02 32 52.991 80 0.000 

25/05/2011 10:03 33 52.991 80 0.000 

25/05/2011 10:04 34 52.991 80 0.000 

25/05/2011 10:05 35 52.991 80 0.000 

25/05/2011 10:06 36 52.991 80 0.000 

25/05/2011 10:07 37 52.991 80 0.000 

25/05/2011 10:08 38 52.991 80 0.000 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 10:09 39 52.991 80 0.000 

25/05/2011 10:10 40 52.991 80 0.000 

25/05/2011 10:11 41 52.991 80 0.000 

25/05/2011 10:12 42 52.991 80 0.000 

25/05/2011 10:13 43 52.991 80 0.000 

25/05/2011 10:14 44 52.991 80 0.000 

25/05/2011 10:15 45 52.991 80 0.000 

25/05/2011 10:16 46 52.991 80 0.000 

25/05/2011 10:17 47 52.991 80 0.000 

25/05/2011 10:18 48 52.991 80 0.000 

25/05/2011 10:19 49 52.991 80 0.000 

25/05/2011 10:20 50 52.991 80 0.000 

25/05/2011 10:21 51 52.991 80 0.000 

25/05/2011 10:22 52 52.991 80 0.000 

25/05/2011 10:23 53 52.991 80 0.000 

25/05/2011 10:24 54 52.991 80 0.000 

25/05/2011 10:25 55 52.991 80 0.000 

25/05/2011 10:26 56 52.991 80 0.000 

25/05/2011 10:27 57 52.991 80 0.000 

25/05/2011 10:28 58 52.991 80 0.000 

25/05/2011 10:29 59 52.991 80 0.000 

25/05/2011 10:30 60 52.991 80 0.000 

25/05/2011 10:40 70 52.991 80 0.000 

25/05/2011 10:50 80 52.991 80 0.000 

25/05/2011 11:00 90 52.991 80 0.000 

25/05/2011 11:10 100 52.991 80 0.000 

25/05/2011 11:20 110 52.991 80 0.000 

25/05/2011 11:30 120 52.991 80 0.000 

25/05/2011 11:40 130 52.991 80 0.000 

25/05/2011 11:50 140 52.991 80 0.000 

25/05/2011 12:00 150 52.991 80 0.000 

25/05/2011 12:10 160 52.991 80 0.000 

25/05/2011 12:20 170 52.991 80 0.000 

25/05/2011 12:30 180 52.991 80 0.000 

25/05/2011 12:40 190 52.991 80 0.000 

25/05/2011 12:50 200 52.991 80 0.000 

25/05/2011 13:00 210 52.991 80 0.000 

25/05/2011 13:10 220 52.991 80 0.000 

25/05/2011 13:20 230 52.991 80 0.000 

25/05/2011 13:30 240 52.991 80 0.000 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 13:40 250 52.991 80 0.000 

25/05/2011 13:50 260 52.991 80 0.000 

25/05/2011 14:00 270 52.991 80 0.000 

25/05/2011 14:10 280 52.991 80 0.000 

25/05/2011 14:20 290 52.991 80 0.000 

25/05/2011 14:30 300 52.991 80 0.000 

25/05/2011 14:40 310 52.991 80 0.000 

25/05/2011 14:50 320 52.991 80 0.000 

25/05/2011 15:00 330 52.991 80 0.000 

25/05/2011 15:10 340 52.991 80 0.000 

25/05/2011 15:20 350 52.991 80 0.000 

25/05/2011 15:30 360 52.991 80 0.000 

25/05/2011 15:40 370 52.991 80 0.000 

25/05/2011 15:50 380 52.991 80 0.000 

25/05/2011 16:00 390 52.991 80 0.000 

25/05/2011 16:10 400 52.991 80 0.000 

25/05/2011 16:20 410 52.991 80 0.000 

25/05/2011 16:30 420 52.991 80 0.000 

25/05/2011 16:40 430 52.991 80 0.000 

25/05/2011 16:50 440 52.991 80 0.000 

25/05/2011 17:00 450 52.991 80 0.000 

25/05/2011 17:10 460 52.991 80 0.000 

25/05/2011 17:20 470 52.991 80 0.000 

25/05/2011 17:30 480 52.991 80 0.000 

25/05/2011 17:40 490 52.991 80 0.000 

25/05/2011 17:50 500 52.991 80 0.000 

25/05/2011 18:00 510 52.991 80 0.000 

25/05/2011 18:10 520 52.991 80 0.000 

25/05/2011 18:20 530 52.991 80 0.000 

25/05/2011 18:30 540 52.991 80 0.000 

25/05/2011 18:40 550 52.991 80 0.000 

25/05/2011 18:50 560 52.991 80 0.000 

25/05/2011 19:00 570 52.991 80 0.000 

25/05/2011 19:10 580 52.991 80 0.000 

25/05/2011 19:20 590 52.991 80 0.000 

25/05/2011 19:30 600 52.991 80 0.000 

25/05/2011 19:40 610 52.991 80 0.000 

25/05/2011 19:50 620 52.991 80 0.000 

25/05/2011 20:00 630 52.991 80 0.000 

25/05/2011 20:10 640 52.991 80 0.000 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

25/05/2011 20:20 650 52.991 80 0.000 

25/05/2011 20:30 660 52.991 80 0.000 

25/05/2011 20:40 670 52.991 80 0.000 

25/05/2011 20:50 680 52.991 80 0.000 

25/05/2011 21:00 690 52.991 80 0.000 

25/05/2011 21:10 700 52.991 80 0.000 

25/05/2011 21:20 710 52.991 80 0.000 

25/05/2011 21:30 720 52.991 80 0.000 

25/05/2011 22:50 800 52.991 80 0.000 

26/05/2011 0:30 900 52.991 80 0.000 

26/05/2011 2:10 1000 52.800 80 0.191 

26/05/2011 3:50 1100 52.589 80 0.403 

26/05/2011 5:30 1200 52.377 80 0.614 

26/05/2011 7:10 1300 52.166 80 0.826 

26/05/2011 8:50 1400 51.990 80 1.001 

26/05/2011 10:30 1500 51.990 80 1.001 

26/05/2011 12:10 1600 52.709 80 0.282 

26/05/2011 13:50 1700 52.674 80 0.318 

26/05/2011 15:30 1800 52.638 80 0.353 

26/05/2011 17:10 1900 52.602 80 0.389 

26/05/2011 18:50 2000 52.567 80 0.425 

26/05/2011 20:30 2100 52.531 80 0.460 

26/05/2011 22:10 2200 52.496 80 0.496 

26/05/2011 23:50 2300 52.460 80 0.532 

27/05/2011 1:30 2400 52.424 80 0.567 

27/05/2011 3:10 2500 52.389 80 0.603 

27/05/2011 4:50 2600 52.357 80 0.634 

27/05/2011 6:30 2700 52.327 80 0.665 

27/05/2011 8:10 2800 52.296 80 0.695 

27/05/2011 9:50 2900 52.265 80 0.726 

27/05/2011 11:30 3000 52.235 80 0.756 

27/05/2011 13:10 3100 52.164 80 0.827 

27/05/2011 14:50 3200 52.093 80 0.898 

27/05/2011 16:30 3300 52.022 80 0.969 

27/05/2011 18:10 3400 51.951 80 1.041 

27/05/2011 19:50 3500 51.885 80 1.106 

27/05/2011 21:30 3600 51.844 80 1.147 

27/05/2011 23:10 3700 51.804 80 1.188 

28/05/2011 0:50 3800 51.763 80 1.228 

28/05/2011 2:30 3900 51.722 80 1.269 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

28/05/2011 4:10 4000 51.691 80 1.300 

28/05/2011 5:50 4100 51.676 80 1.315 

28/05/2011 7:30 4200 51.661 80 1.331 

28/05/2011 9:10 4300 51.646 80 1.346 

28/05/2011 10:50 4400 51.630 80 1.361 

28/05/2011 12:30 4500 51.677 80 1.314 

28/05/2011 14:10 4600 51.769 80 1.223 

28/05/2011 15:50 4700 51.860 80 1.131 

28/05/2011 17:30 4800 51.952 80 1.039 

28/05/2011 19:10 4900 52.044 80 0.948 

28/05/2011 20:50 5000 52.107 80 0.884 

28/05/2011 22:30 5100 52.163 80 0.828 

29/05/2011 0:10 5200 52.219 80 0.772 

29/05/2011 1:50 5300 52.275 80 0.716 

29/05/2011 3:30 5400 52.331 80 0.660 

29/05/2011 5:10 5500 52.367 80 0.624 

29/05/2011 6:50 5600 52.403 80 0.589 

29/05/2011 8:30 5700 52.438 80 0.553 

29/05/2011 10:10 5800 52.474 80 0.518 

29/05/2011 11:50 5900 52.510 80 0.482 

29/05/2011 13:30 6000 52.545 80 0.446 

29/05/2011 15:10 6100 52.581 80 0.411 

29/05/2011 16:50 6200 52.616 80 0.375 

29/05/2011 18:30 6300 52.652 80 0.339 

29/05/2011 20:10 6400 52.688 80 0.304 

29/05/2011 21:50 6500 52.723 80 0.268 

29/05/2011 23:30 6600 52.759 80 0.233 

30/05/2011 1:10 6700 52.794 80 0.197 

30/05/2011 2:50 6800 52.830 80 0.161 

30/05/2011 4:30 6900 52.849 80 0.143 

30/05/2011 6:10 7000 52.874 80 0.117 

30/05/2011 7:50 7100 52.900 80 0.092 

30/05/2011 9:30 7200 52.925 80 0.066 

30/05/2011 11:10 7300 52.951 80 0.041 

30/05/2011 12:50 7400 52.976 80 0.015 

30/05/2011 14:30 7500 53.001 80 -0.010 

30/05/2011 16:10 7600 53.027 80 -0.035 

30/05/2011 17:50 7700 53.052 80 -0.061 

30/05/2011 19:30 7800 53.078 80 -0.086 

30/05/2011 21:10 7900 53.100 80 -0.109 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

30/05/2011 22:50 8000 53.121 80 -0.129 

31/05/2011 0:30 8100 53.141 80 -0.150 

31/05/2011 2:10 8200 53.161 80 -0.170 

31/05/2011 3:50 8300 53.182 80 -0.190 

31/05/2011 5:30 8400 53.198 80 -0.206 

31/05/2011 7:10 8500 53.212 80 -0.221 

31/05/2011 8:50 8600 53.227 80 -0.235 

Note: 
Dataset is a subset of the original dataset from the SA Water Operational Data Store (i.e. original dataset recorded water level measurements 
every 1 minute therefore a long record) 
* Derived 

 

Hawker TWS 4 

Duration (min) DTW (m) DD (m) 

0 22.74 0.00 

30 22.71 -0.03 

60 22.73 -0.01 

100 22.79 0.05 

120 22.81 0.07 

140 22.84 0.10 

160 22.87 0.13 

180 22.90 0.16 

200 22.92 0.18 

250 23.00 0.26 

310 23.08 0.34 

350 23.15 0.41 

400 23.21 0.47 

450 23.28 0.54 

500 23.34 0.60 

550 23.40 0.66 

600 23.45 0.71 

650 23.50 0.76 

700 23.55 0.81 

750 23.60 0.86 

800 23.64 0.90 

850 23.69 0.95 

900 23.73 0.99 

950 23.78 1.04 

1000 23.82 1.08 

1050 23.85 1.11 
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Duration (min) DTW (m) DD (m) 

1100 23.90 1.16 

1150 23.93 1.19 

1200 23.96 1.22 

1250 24.00 1.26 

1300 24.04 1.30 

1350 24.07 1.33 

1400 24.10 1.36 

1450 24.13 1.39 

1500 24.16 1.42 

1550 24.18 1.44 

1600 24.20 1.46 

1650 24.24 1.50 

1700 24.26 1.52 

1750 24.28 1.54 

1800 24.31 1.57 

1850 24.34 1.60 

1900 24.38 1.64 

1950 24.40 1.66 

2000 24.43 1.69 

2050 24.45 1.71 

2100 24.47 1.73 

2150 24.50 1.76 

2200 24.53 1.79 

2250 24.54 1.80 

2300 24.55 1.81 

2350 24.57 1.83 

2400 24.58 1.84 

2450 24.60 1.86 

2500 24.62 1.88 

2550 24.64 1.90 

2600 24.66 1.92 

2650 24.68 1.94 

2700 24.70 1.96 

2750 24.72 1.98 

2800 24.74 2.00 

2850 24.76 2.02 

2880 24.77 2.03 

2890 24.77 2.03 

2896 24.78 2.04 

2906 24.78 2.04 

2915 24.78 2.04 
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Duration (min) DTW (m) DD (m) 

2925 24.78 2.04 

2935 24.79 2.05 

2940 24.79 2.05 

2950 24.80 2.06 

2960 24.81 2.07 

2970 24.81 2.07 

2980 24.83 2.09 

3000 24.84 2.10 

3030 24.86 2.12 

3040 24.88 2.14 

3060 24.90 2.16 

3080 24.91 2.17 

3100 24.94 2.20 

3150 24.99 2.25 

3200 25.03 2.29 

3250 25.07 2.33 

3300 25.11 2.37 

3350 25.15 2.41 

3400 25.20 2.46 

3450 25.24 2.50 

3500 25.28 2.54 

3550 25.31 2.57 

3600 25.34 2.60 

3650 25.36 2.62 

3700 25.38 2.64 

3750 25.40 2.66 

3800 25.43 2.69 

3850 25.45 2.71 

3900 25.47 2.73 

3950 25.50 2.76 

4000 25.51 2.77 

4050 25.53 2.79 

4100 25.55 2.81 

4150 25.57 2.83 

4200 25.60 2.86 

4250 25.62 2.88 

4300 25.64 2.90 

4320 25.65 2.91 

4332 25.66 2.92 

4336 25.65 2.91 

4340 25.66 2.92 
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Duration (min) DTW (m) DD (m) 

4346 25.66 2.92 

4355 25.66 2.92 

4365 25.64 2.90 

4375 25.62 2.88 

4390 25.60 2.86 

4400 25.58 2.84 

4410 25.56 2.82 

4420 25.54 2.80 

4440 25.52 2.78 

4460 25.46 2.72 

4480 25.42 2.68 

4500 25.37 2.63 

4520 25.34 2.60 

4570 25.23 2.49 

4620 25.13 2.39 

4670 25.04 2.30 

4720 24.95 2.21 

4770 24.88 2.14 

4820 24.82 2.08 

4870 24.75 2.01 

4920 24.69 1.95 

5020 24.57 1.83 

5120 24.44 1.70 

5220 24.35 1.61 

5320 24.25 1.51 

5420 24.15 1.41 

5520 24.08 1.34 

5620 24.01 1.27 

5720 23.95 1.21 

5820 23.89 1.15 

5920 23.81 1.07 

6020 23.75 1.01 

6120 23.69 0.95 

6220 23.63 0.89 

6320 23.62 0.88 

6620 23.49 0.75 

7120 23.28 0.54 

7420 23.21 0.47 

7720 23.10 0.36 

7920 23.07 0.33 

8220 23.00 0.26 
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Duration (min) DTW (m) DD (m) 

8620 22.87 0.13 

8640 22.86 0.12 

 

EWS 4a 

Duration (min) DTW (m) DD (m) 

0 22.21 0.00 

35 22.21 0.00 

65 22.21 0.00 

110 22.21 0.00 

190 22.21 0.00 

260 22.21 0.00 

320 22.21 0.00 

400 22.21 0.00 

500 22.21 0.00 

600 22.21 0.00 

700 22.21 0.00 

750 22.21 0.00 

850 22.21 0.00 

950 22.21 0.00 

1050 22.21 0.00 

1150 22.21 0.00 

1250 22.21 0.00 

1400 22.21 0.00 

1500 22.21 0.00 

1600 22.21 0.00 

1700 22.21 0.00 

1800 22.21 0.00 

1900 22.21 0.00 

2000 22.21 0.00 

2100 22.21 0.00 

2200 22.21 0.00 

2300 22.21 0.00 

2400 22.21 0.00 

2500 22.21 0.00 

2600 22.21 0.00 

2700 22.21 0.00 

2800 22.21 0.00 

2900 22.21 0.00 

3000 22.21 0.00 
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Duration (min) DTW (m) DD (m) 

3100 22.21 0.00 

3200 22.215 0.005 

3300 22.215 0.005 

3400 22.215 0.005 

3500 22.215 0.005 

3600 22.215 0.005 

3700 22.215 0.005 

3800 22.215 0.005 

3900 22.22 0.01 

4000 22.22 0.01 

4100 22.22 0.01 

4200 22.22 0.01 

4300 22.22 0.01 

4320 22.22 0.01 

 

EWS 3 

Duration (min) DTW (m) DD (m) 

0 18.72 0.00 

40 18.72 0.00 

65 18.72 0.00 

110 18.72 0.00 

190 18.72 0.00 

260 18.71 -0.01 

320 18.71 -0.01 

400 18.72 0.00 

500 18.725 0.005 

600 18.73 0.01 

700 18.73 0.01 

750 18.73 0.01 

850 18.72 0.00 

950 18.71 -0.01 

1050 18.71 -0.01 

1150 18.71 -0.01 

1250 18.71 -0.01 

1400 18.72 0.00 

1500 18.72 0.00 

1600 18.715 -0.005 

1700 18.71 -0.01 

1800 18.71 -0.01 
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Duration (min) DTW (m) DD (m) 

1900 18.72 0.00 

2000 18.72 0.00 

2100 18.72 0.00 

2200 18.72 0.00 

2300 18.72 0.00 

2400 18.725 0.005 

2500 18.72 0.00 

2600 18.72 0.00 

2700 18.72 0.00 

2800 18.72 0.00 

2900 18.72 0.00 

3000 18.725 0.005 

3100 18.73 0.01 

3200 18.725 0.005 

3300 18.725 0.005 

3400 18.73 0.01 

3500 18.735 0.015 

3600 18.735 0.015 

3700 18.735 0.015 

3800 18.73 0.01 

3900 18.725 0.005 

4000 18.725 0.005 

4100 18.73 0.01 

4200 18.73 0.01 

4300 18.73 0.01 

4320 18.73 0.01 

 

Constant rate discharge test production well: Hawker TWS 4 

Hawker TWS 3 

Duration (min) DTW (m) DD (m) 

0 22.79 0.00 

10 22.78 -0.01 

15 22.75 -0.04 

25 22.75 -0.04 

35 22.76 -0.03 

45 22.77 -0.02 

60 22.80 0.01 

80 22.85 0.06 
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Duration (min) DTW (m) DD (m) 

90 22.85 0.06 

100 22.87 0.08 

120 22.91 0.12 

140 22.94 0.15 

160 22.97 0.18 

180 23.01 0.22 

200 23.04 0.25 

250 23.13 0.34 

300 23.20 0.41 

350 23.28 0.49 

400 23.35 0.56 

450 23.40 0.61 

500 23.46 0.67 

550 23.51 0.72 

600 23.55 0.76 

650 23.61 0.82 

700 23.65 0.86 

750 23.70 0.91 

800 23.75 0.96 

850 23.79 1.00 

900 23.83 1.04 

950 23.87 1.08 

1000 23.93 1.14 

1050 23.96 1.17 

1100 24.00 1.21 

1150 24.03 1.24 

1200 24.05 1.26 

1250 24.08 1.29 

1300 24.11 1.32 

1350 24.14 1.35 

1400 24.17 1.38 

1450 24.19 1.40 

1500 24.21 1.42 

1550 24.24 1.45 

1600 24.26 1.47 

1650 24.29 1.50 

1700 24.31 1.52 

1750 24.34 1.55 

1800 24.37 1.58 

1850 24.39 1.60 

1900 24.41 1.62 
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Duration (min) DTW (m) DD (m) 

1950 24.43 1.64 

2000 24.45 1.66 

2050 24.47 1.68 

2100 24.49 1.70 

2150 24.50 1.71 

2200 24.52 1.73 

2250 24.54 1.75 

2300 24.57 1.78 

2350 24.58 1.79 

2400 24.59 1.80 

2450 24.61 1.82 

2500 24.63 1.84 

2550 24.65 1.86 

2600 24.67 1.88 

2650 24.68 1.89 

2700 24.69 1.90 

2750 24.70 1.91 

2800 24.72 1.93 

2850 24.74 1.95 

2900 24.75 1.96 

2950 24.76 1.97 

3000 24.77 1.98 

3050 24.78 1.99 

3100 24.79 2.00 

3150 24.80 2.01 

3200 24.82 2.03 

3250 24.84 2.05 

3300 24.86 2.07 

3350 24.88 2.09 

3400 24.88 2.09 

3450 24.89 2.10 

3500 24.90 2.11 

3550 24.91 2.12 

3600 24.92 2.13 

3650 24.93 2.14 

3700 24.94 2.15 

3750 24.95 2.16 

3800 24.96 2.17 

3850 24.97 2.18 

3900 24.98 2.19 

3950 24.99 2.20 
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Duration (min) DTW (m) DD (m) 

4000 25.00 2.21 

4050 25.02 2.23 

4100 25.03 2.24 

4150 25.04 2.25 

4200 25.05 2.26 

4250 25.06 2.27 

4300 25.07 2.28 

4320 25.08 2.29 

4321 - - 

4322 - - 

4323 - - 

4324 25.06 2.27 

4325 - - 

4326 - - 

4327 - - 

4328 25.06 2.27 

4329 - - 

4330 - - 

4332 - - 

4334 25.07 2.28 

4336 - - 

4338 - - 

4340 25.07 2.28 

4342 - - 

4344 - - 

4346 25.07 2.28 

4348 - - 

4350 25.07 2.28 

4355 25.07 2.28 

4360 25.07 2.28 

4365 25.05 2.26 

4370 25.05 2.26 

4375 25.04 2.25 

4380 25.04 2.25 

4390 25.02 2.23 

4400 25.01 2.22 

4410 24.99 2.20 

4420 24.98 2.19 

4440 24.95 2.16 

4460 24.90 2.11 

4480 24.88 2.09 
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Duration (min) DTW (m) DD (m) 

4500 24.84 2.05 

4520 24.81 2.02 

4570 24.72 1.93 

4620 24.64 1.85 

4670 24.57 1.78 

4720 24.50 1.71 

4770 24.43 1.64 

4820 24.39 1.60 

4870 24.34 1.55 

4920 - - 

4970 - - 

5020 24.16 1.37 

5070 24.12 1.33 

5120 24.08 1.29 

5170 24.03 1.24 

5220 - - 

5620 23.74 0.95 

5720 23.67 0.88 

5820 23.61 0.82 

5920 23.55 0.76 

6020 23.51 0.72 

6120 23.46 0.67 

6220 - - 

6320 - - 

6420 23.36 0.57 

6520 - - 

6620 - - 

6720 - - 

6820 - - 

6920 - - 

7020 23.14 0.35 

7120 23.13 0.34 

7220 23.10 0.31 

7320 23.06 0.27 

7420 23.03 0.24 

7520 23.00 0.21 

7620 22.99 0.20 

7720 - - 

7820 22.95 0.16 

7920 - - 

8020 - - 
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Duration (min) DTW (m) DD (m) 

8120 - - 

8220 - - 

8320 - - 

8420 - - 

8520 22.81 0.02 

8620 22.79 0.00 

8640 22.79 0.00 

 

Hawker TWS 1 (acquired from SA Water (Crystal Brook) Operational Data Store) 

Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 9:30 0 66.829 90 0.000 

7/06/2011 9:31 1 66.830 90 0.000 

7/06/2011 9:32 2 66.830 90 -0.001 

7/06/2011 9:33 3 66.831 90 -0.001 

7/06/2011 9:34 4 66.831 90 -0.001 

7/06/2011 9:35 5 66.831 90 -0.002 

7/06/2011 9:36 6 66.832 90 -0.002 

7/06/2011 9:37 7 66.832 90 -0.002 

7/06/2011 9:38 8 66.832 90 -0.003 

7/06/2011 9:39 9 66.833 90 -0.003 

7/06/2011 9:40 10 66.833 90 -0.004 

7/06/2011 9:41 11 66.833 90 -0.004 

7/06/2011 9:42 12 66.834 90 -0.004 

7/06/2011 9:43 13 66.834 90 -0.005 

7/06/2011 9:44 14 66.834 90 -0.005 

7/06/2011 9:45 15 66.835 90 -0.005 

7/06/2011 9:46 16 66.835 90 -0.006 

7/06/2011 9:47 17 66.836 90 -0.006 

7/06/2011 9:48 18 66.836 90 -0.006 

7/06/2011 9:49 19 66.836 90 -0.007 

7/06/2011 9:50 20 66.837 90 -0.007 

7/06/2011 9:51 21 66.837 90 -0.007 

7/06/2011 9:52 22 66.837 90 -0.008 

7/06/2011 9:53 23 66.838 90 -0.008 

7/06/2011 9:54 24 66.836 90 -0.007 

7/06/2011 9:55 25 66.835 90 -0.006 

7/06/2011 9:56 26 66.834 90 -0.004 

7/06/2011 9:57 27 66.832 90 -0.003 

7/06/2011 9:58 28 66.831 90 -0.002 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 9:59 29 66.830 90 0.000 

7/06/2011 10:00 30 66.829 90 0.001 

7/06/2011 10:01 31 66.827 90 0.002 

7/06/2011 10:02 32 66.826 90 0.003 

7/06/2011 10:03 33 66.825 90 0.005 

7/06/2011 10:04 34 66.824 90 0.006 

7/06/2011 10:05 35 66.822 90 0.007 

7/06/2011 10:06 36 66.821 90 0.008 

7/06/2011 10:07 37 66.820 90 0.010 

7/06/2011 10:08 38 66.818 90 0.011 

7/06/2011 10:09 39 66.817 90 0.012 

7/06/2011 10:10 40 66.816 90 0.014 

7/06/2011 10:11 41 66.815 90 0.015 

7/06/2011 10:12 42 66.813 90 0.016 

7/06/2011 10:13 43 66.812 90 0.017 

7/06/2011 10:14 44 66.811 90 0.019 

7/06/2011 10:15 45 66.810 90 0.020 

7/06/2011 10:16 46 66.808 90 0.021 

7/06/2011 10:17 47 66.807 90 0.022 

7/06/2011 10:18 48 66.806 90 0.024 

7/06/2011 10:19 49 66.804 90 0.025 

7/06/2011 10:20 50 66.803 90 0.026 

7/06/2011 10:21 51 66.802 90 0.028 

7/06/2011 10:22 52 66.801 90 0.029 

7/06/2011 10:23 53 66.799 90 0.030 

7/06/2011 10:24 54 66.798 90 0.031 

7/06/2011 10:25 55 66.797 90 0.033 

7/06/2011 10:26 56 66.796 90 0.034 

7/06/2011 10:27 57 66.794 90 0.035 

7/06/2011 10:28 58 66.793 90 0.036 

7/06/2011 10:29 59 66.792 90 0.038 

7/06/2011 10:30 60 66.790 90 0.039 

7/06/2011 10:40 70 66.778 90 0.052 

7/06/2011 10:50 80 66.765 90 0.064 

7/06/2011 11:00 90 66.752 90 0.077 

7/06/2011 11:10 100 66.740 90 0.090 

7/06/2011 11:20 110 66.727 90 0.103 

7/06/2011 11:30 120 66.714 90 0.115 

7/06/2011 11:40 130 66.701 90 0.128 

7/06/2011 11:50 140 66.689 90 0.141 

7/06/2011 12:00 150 66.676 90 0.153 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 12:10 160 66.663 90 0.166 

7/06/2011 12:20 170 66.651 90 0.179 

7/06/2011 12:30 180 66.638 90 0.192 

7/06/2011 12:40 190 66.625 90 0.204 

7/06/2011 12:50 200 66.612 90 0.217 

7/06/2011 13:00 210 66.600 90 0.230 

7/06/2011 13:10 220 66.587 90 0.243 

7/06/2011 13:20 230 66.574 90 0.255 

7/06/2011 13:30 240 66.562 90 0.268 

7/06/2011 13:40 250 66.549 90 0.281 

7/06/2011 13:50 260 66.536 90 0.293 

7/06/2011 14:00 270 66.523 90 0.306 

7/06/2011 14:10 280 66.511 90 0.319 

7/06/2011 14:20 290 66.498 90 0.332 

7/06/2011 14:30 300 66.485 90 0.344 

7/06/2011 14:40 310 66.472 90 0.357 

7/06/2011 14:50 320 66.460 90 0.370 

7/06/2011 15:00 330 66.447 90 0.382 

7/06/2011 15:10 340 66.434 90 0.395 

7/06/2011 15:20 350 66.422 90 0.408 

7/06/2011 15:30 360 66.409 90 0.421 

7/06/2011 15:40 370 66.396 90 0.433 

7/06/2011 15:50 380 66.383 90 0.446 

7/06/2011 16:00 390 66.371 90 0.459 

7/06/2011 16:10 400 66.358 90 0.471 

7/06/2011 16:20 410 66.345 90 0.484 

7/06/2011 16:30 420 66.333 90 0.497 

7/06/2011 16:40 430 66.320 90 0.510 

7/06/2011 16:50 440 66.307 90 0.522 

7/06/2011 17:00 450 66.294 90 0.535 

7/06/2011 17:10 460 66.282 90 0.548 

7/06/2011 17:20 470 66.269 90 0.560 

7/06/2011 17:30 480 66.256 90 0.573 

7/06/2011 17:40 490 66.244 90 0.586 

7/06/2011 17:50 500 66.231 90 0.599 

7/06/2011 18:00 510 66.221 90 0.609 

7/06/2011 18:10 520 66.211 90 0.618 

7/06/2011 18:20 530 66.202 90 0.627 

7/06/2011 18:30 540 66.193 90 0.636 

7/06/2011 18:40 550 66.184 90 0.645 

7/06/2011 18:50 560 66.175 90 0.655 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 19:00 570 66.166 90 0.664 

7/06/2011 19:10 580 66.157 90 0.673 

7/06/2011 19:20 590 66.147 90 0.682 

7/06/2011 19:30 600 66.138 90 0.691 

7/06/2011 19:40 610 66.129 90 0.700 

7/06/2011 19:50 620 66.120 90 0.710 

7/06/2011 20:00 630 66.111 90 0.719 

7/06/2011 20:10 640 66.102 90 0.728 

7/06/2011 20:20 650 66.092 90 0.737 

7/06/2011 20:30 660 66.083 90 0.746 

7/06/2011 20:40 670 66.074 90 0.755 

7/06/2011 20:50 680 66.065 90 0.765 

7/06/2011 21:00 690 66.056 90 0.774 

7/06/2011 21:10 700 66.047 90 0.783 

7/06/2011 21:20 710 66.037 90 0.792 

7/06/2011 21:30 720 66.028 90 0.801 

7/06/2011 22:50 800 65.955 90 0.874 

8/06/2011 0:30 900 65.863 90 0.966 

8/06/2011 2:10 1000 65.776 90 1.053 

8/06/2011 3:50 1100 65.710 90 1.119 

8/06/2011 5:30 1200 65.644 90 1.185 

8/06/2011 7:10 1300 65.578 90 1.252 

8/06/2011 8:50 1400 65.512 90 1.318 

8/06/2011 10:30 1500 65.451 90 1.378 

8/06/2011 12:10 1600 65.400 90 1.429 

8/06/2011 13:50 1700 65.349 90 1.480 

8/06/2011 15:30 1800 65.299 90 1.531 

8/06/2011 17:10 1900 65.248 90 1.582 

8/06/2011 18:50 2000 65.208 90 1.621 

8/06/2011 20:30 2100 65.178 90 1.652 

8/06/2011 22:10 2200 65.147 90 1.682 

8/06/2011 23:50 2300 65.117 90 1.713 

9/06/2011 1:30 2400 65.086 90 1.743 

9/06/2011 3:10 2500 65.056 90 1.774 

9/06/2011 4:50 2600 65.025 90 1.804 

9/06/2011 6:30 2700 64.995 90 1.835 

9/06/2011 8:10 2800 64.964 90 1.865 

9/06/2011 9:50 2900 64.934 90 1.896 

9/06/2011 11:30 3000 - 90 - 

9/06/2011 13:10 3100 64.883 90 1.946 

9/06/2011 14:50 3200 64.858 90 1.972 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

9/06/2011 16:30 3300 64.832 90 1.997 

9/06/2011 18:10 3400 64.807 90 2.023 

9/06/2011 19:50 3500 64.783 90 2.046 

9/06/2011 21:30 3600 64.768 90 2.061 

9/06/2011 23:10 3700 64.753 90 2.077 

10/06/2011 0:50 3800 64.738 90 2.092 

10/06/2011 2:30 3900 64.722 90 2.107 

10/06/2011 4:10 4000 64.704 90 2.125 

10/06/2011 5:50 4100 64.683 90 2.147 

10/06/2011 7:30 4200 64.661 90 2.169 

10/06/2011 9:10 4300 64.640 90 2.190 

10/06/2011 10:50 4400 64.745 90 2.084 

10/06/2011 12:30 4500 64.857 90 1.972 

10/06/2011 14:10 4600 64.969 90 1.860 

10/06/2011 15:50 4700 65.081 90 1.748 

10/06/2011 17:30 4800 65.190 90 1.640 

10/06/2011 19:10 4900 65.278 90 1.551 

10/06/2011 20:50 5000 65.367 90 1.462 

10/06/2011 22:30 5100 - 90 - 

11/06/2011 0:10 5200 65.564 90 1.265 

11/06/2011 1:50 5300 65.636 90 1.194 

11/06/2011 3:30 5400 65.707 90 1.123 

11/06/2011 5:10 5500 65.778 90 1.051 

11/06/2011 6:50 5600 65.847 90 0.983 

11/06/2011 8:30 5700 65.902 90 0.927 

11/06/2011 10:10 5800 65.958 90 0.871 

11/06/2011 11:50 5900 66.014 90 0.815 

11/06/2011 13:30 6000 66.070 90 0.759 

11/06/2011 15:10 6100 66.121 90 0.709 

11/06/2011 16:50 6200 66.161 90 0.668 

11/06/2011 18:30 6300 66.202 90 0.628 

11/06/2011 20:10 6400 66.243 90 0.587 

11/06/2011 21:50 6500 66.283 90 0.546 

11/06/2011 23:30 6600 66.318 90 0.511 

12/06/2011 1:10 6700 66.349 90 0.481 

12/06/2011 2:50 6800 66.379 90 0.450 

12/06/2011 4:30 6900 66.410 90 0.420 

12/06/2011 6:10 7000 66.440 90 0.389 

12/06/2011 7:50 7100 66.471 90 0.359 

12/06/2011 9:30 7200 66.501 90 0.328 

12/06/2011 11:10 7300 66.532 90 0.298 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

12/06/2011 12:50 7400 66.562 90 0.267 

12/06/2011 14:30 7500 66.593 90 0.237 

12/06/2011 16:10 7600 66.608 90 0.221 

12/06/2011 17:50 7700 66.624 90 0.206 

12/06/2011 19:30 7800 66.639 90 0.191 

12/06/2011 21:10 7900 66.654 90 0.175 

12/06/2011 22:50 8000 66.671 90 0.158 

13/06/2011 0:30 8100 66.697 90 0.133 

13/06/2011 2:10 8200 66.722 90 0.107 

13/06/2011 3:50 8300 66.748 90 0.082 

13/06/2011 5:30 8400 66.773 90 0.056 

13/06/2011 7:10 8500 66.792 90 0.037 

13/06/2011 8:50 8600 66.802 90 0.027 

Note: 
Dataset is a subset of the original dataset from the SA Water Operational Data Store (i.e. original dataset recorded water level measurements 
every 1 minute therefore a long record) 
* Derived 

 

EWS 4a 

Duration (min) DTW (m) DD (m) 

0 22.220 0 

60 22.220 0 

120 22.220 0 

180 22.220 0 

200 22.220 0 

300 22.220 0 

400 22.220 0 

500 22.220 0 

600 22.220 0 

700 22.220 0 

800 22.220 0 

900 22.220 0 

1000 22.225 0.005 

1100 22.220 0 

1200 22.225 0.005 

1300 22.225 0.005 

1400 22.225 0.005 

1500 22.225 0.005 

1600 22.225 0.005 

1700 22.225 0.005 



APPENDIXES 

Department for Water | Technical Report DFW 2011/25 104 
Far North Town Water Supplies—Hawker and Parachilna, South Australia 

Duration (min) DTW (m) DD (m) 

1800 22.225 0.005 

1900 22.225 0.005 

2000 22.225 0.005 

2100 22.225 0.005 

2200 22.225 0.005 

2300 22.225 0.005 

2400 22.225 0.005 

2500 22.225 0.005 

2600 22.225 0.005 

2700 22.230 0.01 

2800 22.230 0.01 

2900 22.230 0.01 

3000 22.235 0.015 

3100 22.235 0.015 

3200 22.235 0.015 

3300 22.235 0.015 

3400 22.235 0.015 

3500 22.230 0.01 

3600 22.225 0.005 

3700 22.230 0.01 

3800 22.235 0.015 

3900 22.235 0.015 

4000 22.235 0.015 

4100 22.230 0.01 

4200 22.235 0.015 

4300 22.235 0.015 

4320 22.235 0.015 

 

Hawker TWS 2 (acquired from SA Water (Crystal Brook) Operational Data Store) 

Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 9:30 0 53.462 80 0.000 

7/06/2011 9:31 1 53.462 80 0.000 

7/06/2011 9:32 2 53.463 80 0.000 

7/06/2011 9:33 3 53.463 80 0.000 

7/06/2011 9:34 4 53.463 80 0.000 

7/06/2011 9:35 5 53.463 80 0.000 

7/06/2011 9:36 6 53.463 80 0.000 

7/06/2011 9:37 7 53.463 80 0.000 

7/06/2011 9:38 8 53.463 80 0.000 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 9:39 9 53.463 80 0.000 

7/06/2011 9:40 10 53.463 80 -0.001 

7/06/2011 9:41 11 53.463 80 -0.001 

7/06/2011 9:42 12 53.463 80 -0.001 

7/06/2011 9:43 13 53.463 80 -0.001 

7/06/2011 9:44 14 53.463 80 -0.001 

7/06/2011 9:45 15 53.463 80 -0.001 

7/06/2011 9:46 16 53.463 80 -0.001 

7/06/2011 9:47 17 53.463 80 -0.001 

7/06/2011 9:48 18 53.463 80 -0.001 

7/06/2011 9:49 19 53.463 80 -0.001 

7/06/2011 9:50 20 53.463 80 -0.001 

7/06/2011 9:51 21 53.463 80 -0.001 

7/06/2011 9:52 22 53.464 80 -0.001 

7/06/2011 9:53 23 53.464 80 -0.001 

7/06/2011 9:54 24 53.464 80 -0.001 

7/06/2011 9:55 25 53.464 80 -0.001 

7/06/2011 9:56 26 53.464 80 -0.001 

7/06/2011 9:57 27 53.464 80 -0.001 

7/06/2011 9:58 28 53.464 80 -0.001 

7/06/2011 9:59 29 53.464 80 -0.001 

7/06/2011 10:00 30 53.464 80 -0.002 

7/06/2011 10:01 31 53.464 80 -0.002 

7/06/2011 10:02 32 53.464 80 -0.002 

7/06/2011 10:03 33 53.464 80 -0.002 

7/06/2011 10:04 34 53.464 80 -0.002 

7/06/2011 10:05 35 53.464 80 -0.002 

7/06/2011 10:06 36 53.464 80 -0.002 

7/06/2011 10:07 37 53.464 80 -0.002 

7/06/2011 10:08 38 53.464 80 -0.002 

7/06/2011 10:09 39 53.464 80 -0.002 

7/06/2011 10:10 40 53.464 80 -0.002 

7/06/2011 10:11 41 53.464 80 -0.002 

7/06/2011 10:12 42 53.465 80 -0.002 

7/06/2011 10:13 43 53.465 80 -0.002 

7/06/2011 10:14 44 53.465 80 -0.002 

7/06/2011 10:15 45 53.465 80 -0.002 

7/06/2011 10:16 46 53.465 80 -0.002 

7/06/2011 10:17 47 53.465 80 -0.002 

7/06/2011 10:18 48 53.465 80 -0.002 

7/06/2011 10:19 49 53.465 80 -0.002 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 10:20 50 53.465 80 -0.003 

7/06/2011 10:21 51 53.465 80 -0.003 

7/06/2011 10:22 52 53.465 80 -0.003 

7/06/2011 10:23 53 53.465 80 -0.003 

7/06/2011 10:24 54 53.465 80 -0.003 

7/06/2011 10:25 55 53.465 80 -0.003 

7/06/2011 10:26 56 53.465 80 -0.003 

7/06/2011 10:27 57 53.465 80 -0.003 

7/06/2011 10:28 58 53.465 80 -0.003 

7/06/2011 10:29 59 53.465 80 -0.003 

7/06/2011 10:30 60 53.465 80 -0.003 

7/06/2011 10:40 70 53.466 80 
 

7/06/2011 10:50 80 53.466 80 
 

7/06/2011 11:00 90 53.467 80 
 

7/06/2011 11:10 100 53.467 80 
 

7/06/2011 11:20 110 53.468 80 
 

7/06/2011 11:30 120 53.469 80 
 

7/06/2011 11:40 130 53.469 80 
 

7/06/2011 11:50 140 53.470 80 
 

7/06/2011 12:00 150 53.470 80 
 

7/06/2011 12:10 160 53.471 80 
 

7/06/2011 12:20 170 53.471 80 
 

7/06/2011 12:30 180 53.472 80 
 

7/06/2011 12:40 190 53.472 80 
 

7/06/2011 12:50 200 53.473 80 
 

7/06/2011 13:00 210 53.473 80 
 

7/06/2011 13:10 220 53.474 80 
 

7/06/2011 13:20 230 53.474 80 
 

7/06/2011 13:30 240 53.475 80 
 

7/06/2011 13:40 250 53.475 80 
 

7/06/2011 13:50 260 53.476 80 
 

7/06/2011 14:00 270 53.476 80 
 

7/06/2011 14:10 280 53.477 80 
 

7/06/2011 14:20 290 53.477 80 
 

7/06/2011 14:30 300 53.478 80 
 

7/06/2011 14:40 310 53.478 80 
 

7/06/2011 14:50 320 53.479 80 
 

7/06/2011 15:00 330 53.479 80 
 

7/06/2011 15:10 340 53.480 80 
 

7/06/2011 15:20 350 53.479 80 
 

7/06/2011 15:30 360 53.479 80 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

7/06/2011 15:40 370 53.478 80 
 

7/06/2011 15:50 380 53.478 80 
 

7/06/2011 16:00 390 53.477 80 
 

7/06/2011 16:10 400 53.477 80 
 

7/06/2011 16:20 410 53.476 80 - 

7/06/2011 16:30 420 53.476 80 - 

7/06/2011 16:40 430 53.475 80 - 

7/06/2011 16:50 440 53.475 80 - 

7/06/2011 17:00 450 53.474 80 - 

7/06/2011 17:10 460 53.474 80 - 

7/06/2011 17:20 470 53.473 80 - 

7/06/2011 17:30 480 53.473 80 - 

7/06/2011 17:40 490 53.472 80 - 

7/06/2011 17:50 500 53.472 80 - 

7/06/2011 18:00 510 53.471 80 - 

7/06/2011 18:10 520 53.471 80 - 

7/06/2011 18:20 530 53.470 80 - 

7/06/2011 18:30 540 53.470 80 - 

7/06/2011 18:40 550 53.469 80 - 

7/06/2011 18:50 560 53.469 80 - 

7/06/2011 19:00 570 53.468 80 - 

7/06/2011 19:10 580 53.468 80 - 

7/06/2011 19:20 590 53.467 80 - 

7/06/2011 19:30 600 53.467 80 - 

7/06/2011 19:40 610 53.466 80 - 

7/06/2011 19:50 620 53.466 80 - 

7/06/2011 20:00 630 53.465 80 - 

7/06/2011 20:10 640 53.465 80 - 

7/06/2011 20:20 650 53.464 80 - 

7/06/2011 20:30 660 53.464 80 - 

7/06/2011 20:40 670 53.463 80 - 

7/06/2011 20:50 680 53.463 80 - 

7/06/2011 21:00 690 53.462 80 - 

7/06/2011 21:10 700 53.462 80 - 

7/06/2011 21:20 710 53.461 80 - 

7/06/2011 21:30 720 53.461 80 - 

7/06/2011 22:50 800 53.457 80 - 

8/06/2011 0:30 900 53.436 80 - 

8/06/2011 2:10 1000 53.410 80 - 

8/06/2011 3:50 1100 53.385 80 - 

8/06/2011 5:30 1200 53.360 80 - 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

8/06/2011 7:10 1300 53.334 80 - 

8/06/2011 8:50 1400 53.314 80 - 

8/06/2011 10:30 1500 53.293 80 - 

8/06/2011 12:10 1600 53.273 80 - 

8/06/2011 13:50 1700 53.253 80 - 

8/06/2011 15:30 1800 53.231 80 - 

8/06/2011 17:10 1900 53.206 80 - 

8/06/2011 18:50 2000 53.180 80 - 

8/06/2011 20:30 2100 53.155 80 - 

8/06/2011 22:10 2200 53.130 80 - 

8/06/2011 23:50 2300 53.104 80 - 

9/06/2011 1:30 2400 53.079 80 - 

9/06/2011 3:10 2500 53.053 80 - 

9/06/2011 4:50 2600 53.028 80 - 

9/06/2011 6:30 2700 53.002 80 - 

9/06/2011 8:10 2800 52.975 80 - 

9/06/2011 9:50 2900 52.947 80 - 

9/06/2011 11:30 3000 - 80 - 

9/06/2011 13:10 3100 52.898 80 0.564 

9/06/2011 14:50 3200 52.878 80 0.585 

9/06/2011 16:30 3300 52.857 80 0.605 

9/06/2011 18:10 3400 52.837 80 0.626 

9/06/2011 19:50 3500 52.817 80 0.646 

9/06/2011 21:30 3600 52.796 80 0.666 

9/06/2011 23:10 3700 52.776 80 0.687 

10/06/2011 0:50 3800 52.755 80 0.707 

10/06/2011 2:30 3900 52.735 80 0.727 

10/06/2011 4:10 4000 52.717 80 0.745 

10/06/2011 5:50 4100 52.703 80 0.760 

10/06/2011 7:30 4200 52.688 80 0.774 

10/06/2011 9:10 4300 52.674 80 0.788 

10/06/2011 10:50 4400 52.674 80 0.788 

10/06/2011 12:30 4500 52.674 80 0.788 

10/06/2011 14:10 4600 52.674 80 0.788 

10/06/2011 15:50 4700 52.674 80 0.788 

10/06/2011 17:30 4800 52.677 80 0.785 

10/06/2011 19:10 4900 52.702 80 0.761 

10/06/2011 20:50 5000 52.726 80 0.737 

10/06/2011 22:30 5100 - 80 - 

11/06/2011 0:10 5200 52.772 80 0.690 

11/06/2011 1:50 5300 52.798 80 0.665 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

11/06/2011 3:30 5400 52.823 80 0.639 

11/06/2011 5:10 5500 52.849 80 0.614 

11/06/2011 6:50 5600 52.874 80 0.588 

11/06/2011 8:30 5700 52.899 80 0.563 

11/06/2011 10:10 5800 52.925 80 0.538 

11/06/2011 11:50 5900 52.950 80 0.512 

11/06/2011 13:30 6000 52.976 80 0.487 

11/06/2011 15:10 6100 52.997 80 0.465 

11/06/2011 16:50 6200 53.013 80 0.450 

11/06/2011 18:30 6300 53.028 80 0.435 

11/06/2011 20:10 6400 53.043 80 0.419 

11/06/2011 21:50 6500 53.058 80 0.404 

11/06/2011 23:30 6600 53.077 80 0.386 

12/06/2011 1:10 6700 53.097 80 0.366 

12/06/2011 2:50 6800 53.117 80 0.345 

12/06/2011 4:30 6900 53.138 80 0.325 

12/06/2011 6:10 7000 53.158 80 0.304 

12/06/2011 7:50 7100 53.178 80 0.284 

12/06/2011 9:30 7200 53.199 80 0.264 

12/06/2011 11:10 7300 53.219 80 0.243 

12/06/2011 12:50 7400 53.239 80 0.223 

12/06/2011 14:30 7500 53.260 80 0.203 

12/06/2011 16:10 7600 53.270 80 0.192 

12/06/2011 17:50 7700 53.280 80 0.182 

12/06/2011 19:30 7800 53.290 80 0.172 

12/06/2011 21:10 7900 53.301 80 0.162 

12/06/2011 22:50 8000 53.313 80 0.150 

13/06/2011 0:30 8100 53.333 80 0.129 

13/06/2011 2:10 8200 53.353 80 0.109 

13/06/2011 3:50 8300 53.374 80 0.089 

13/06/2011 5:30 8400 53.394 80 0.068 

13/06/2011 7:10 8500 53.409 80 0.054 

13/06/2011 8:50 8600 53.414 80 0.048 

Note: 
Dataset is a subset of the original dataset from the SA Water Operational Data Store (i.e. original dataset recorded water level measurements 
every 1 minute therefore a long record) 
* Derived 
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EWS 3 

Duration (min) DTW (m) DD (m) 

0 18.72 0.00 

40 18.72 0.00 

65 18.72 0.00 

110 18.72 0.00 

190 18.72 0.00 

260 18.71 -0.01 

320 18.71 -0.01 

400 18.72 0.00 

500 18.725 0.005 

600 18.73 0.01 

700 18.73 0.01 

750 18.73 0.01 

850 18.72 0.00 

950 18.71 -0.01 

1050 18.71 -0.01 

1150 18.71 -0.01 

1250 18.71 -0.01 

1400 18.72 0.00 

1500 18.72 0.00 

1600 18.715 -0.005 

1700 18.71 -0.01 

1800 18.71 -0.01 

1900 18.72 0.00 

2000 18.72 0.00 

2100 18.72 0.00 

2200 18.72 0.00 

2300 18.72 0.00 

2400 18.725 0.005 

2500 18.72 0.00 

2600 18.72 0.00 

2700 18.72 0.00 

2800 18.72 0.00 

2900 18.72 0.00 

3000 18.725 0.005 

3100 18.73 0.01 

3200 18.725 0.005 

3300 18.725 0.005 

3400 18.73 0.01 

3500 18.735 0.015 
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Duration (min) DTW (m) DD (m) 

3600 18.735 0.015 

3700 18.735 0.015 

3800 18.73 0.01 

3900 18.725 0.005 

4000 18.725 0.005 

4100 18.73 0.01 

4200 18.73 0.01 

4300 18.73 0.01 

 

Constant rate discharge test production well: Parachilna TWS 2 

Parachilna TWS 1 (acquired from SA Water (Crystal Brook) Operational Data Store) 

Date/Time Duration (min) Bore Level (mBNS) 
Pump Depth 

(mBNS) 
DD* (m) 

12/05/2011 8:00 0 1.4957265 65 0 

12/05/2011 8:01 1 1.4957265 65 0 

12/05/2011 8:02 2 1.4957265 65 0 

12/05/2011 8:03 3 1.4957265 65 0 

12/05/2011 8:04 4 1.4957265 65 0 

12/05/2011 8:05 5 1.4957265 65 0 

12/05/2011 8:06 6 1.4957265 65 0 

12/05/2011 8:07 7 1.4957265 65 0 

12/05/2011 8:08 8 1.4957265 65 0 

12/05/2011 8:09 9 1.4957265 65 0 

12/05/2011 8:10 10 1.4957265 65 0 

12/05/2011 8:11 11 1.4957265 65 0 

12/05/2011 8:12 12 1.4957265 65 0 

12/05/2011 8:13 13 1.4957265 65 0 

12/05/2011 8:14 14 1.4957265 65 0 

12/05/2011 8:15 15 1.4957265 65 0 

12/05/2011 8:16 16 1.4957265 65 0 

12/05/2011 8:17 17 1.4957265 65 0 

12/05/2011 8:18 18 1.4957265 65 0 

12/05/2011 8:19 19 1.4957265 65 0 

12/05/2011 8:20 20 1.4957265 65 0 

12/05/2011 8:21 21 1.4957265 65 0 

12/05/2011 8:22 22 1.4957265 65 0 

12/05/2011 8:23 23 1.4957265 65 0 

12/05/2011 8:24 24 1.4957265 65 0 

12/05/2011 8:25 25 1.4957265 65 0 

12/05/2011 8:26 26 1.4957265 65 0 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

12/05/2011 8:27 27 1.4957265 65 0 

12/05/2011 8:28 28 1.4957265 65 0 

12/05/2011 8:29 29 1.4957265 65 0 

12/05/2011 8:30 30 1.4957265 65 0 

12/05/2011 8:31 31 1.4957265 65 0 

12/05/2011 8:32 32 1.4957265 65 0 

12/05/2011 8:33 33 1.4957265 65 0 

12/05/2011 8:34 34 1.4957265 65 0 

12/05/2011 8:35 35 1.4957265 65 0 

12/05/2011 8:36 36 1.4957265 65 0 

12/05/2011 8:37 37 1.4957265 65 0 

12/05/2011 8:38 38 1.4957265 65 0 

12/05/2011 8:39 39 1.4957265 65 0 

12/05/2011 8:40 40 1.4957265 65 0 

12/05/2011 8:41 41 1.4957265 65 0 

12/05/2011 8:42 42 1.4957265 65 0 

12/05/2011 8:43 43 1.4957265 65 0 

12/05/2011 8:44 44 1.4957265 65 0 

12/05/2011 8:45 45 1.4957265 65 0 

12/05/2011 8:46 46 1.4957265 65 0 

12/05/2011 8:47 47 1.4957265 65 0 

12/05/2011 8:48 48 1.4957265 65 0 

12/05/2011 8:49 49 1.4957265 65 0 

12/05/2011 8:50 50 1.4957265 65 0 

12/05/2011 8:51 51 1.4957265 65 0 

12/05/2011 8:52 52 1.4957265 65 0 

12/05/2011 8:53 53 1.4957265 65 0 

12/05/2011 8:54 54 1.4957265 65 0 

12/05/2011 8:55 55 1.4957265 65 0 

12/05/2011 8:56 56 1.4957265 65 0 

12/05/2011 8:57 57 1.4957265 65 0 

12/05/2011 8:58 58 1.4957265 65 0 

12/05/2011 8:59 59 1.4957265 65 0 

12/05/2011 9:00 60 1.4957265 65 0 

12/05/2011 9:10 70 1.4957265 65 0 

12/05/2011 9:20 80 1.4957265 65 0 

12/05/2011 9:30 90 1.4957265 65 0 

12/05/2011 9:40 100 1.4957265 65 0 

12/05/2011 9:50 110 1.4957265 65 0 

12/05/2011 10:00 120 1.4957265 65 0 

12/05/2011 10:10 130 1.4956938 65 3.266E-05 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

12/05/2011 10:20 140 1.4956429 65 8.357E-05 

12/05/2011 10:30 150 1.4955921 65 0.0001343 

12/05/2011 10:40 160 1.4955412 65 0.0001853 

12/05/2011 10:50 170 1.4954903 65 0.0002362 

12/05/2011 11:00 180 1.4954394 65 0.0002871 

12/05/2011 11:10 190 1.4953886 65 0.0003378 

12/05/2011 11:20 200 1.4953377 65 0.0003887 

12/05/2011 11:30 210 1.4952868 65 0.0004396 

12/05/2011 11:40 220 1.4952359 65 0.0004905 

12/05/2011 11:50 230 1.495185 65 0.0005414 

12/05/2011 12:00 240 1.4951342 65 0.0005922 

12/05/2011 12:10 250 1.4950833 65 0.0006431 

12/05/2011 12:20 260 1.4950324 65 0.000694 

12/05/2011 12:30 270 1.4949815 65 0.0007449 

12/05/2011 12:40 280 1.4949307 65 0.0007957 

12/05/2011 12:50 290 1.4948798 65 0.0008466 

12/05/2011 13:00 300 1.4948289 65 0.0008975 

12/05/2011 13:10 310 1.494778 65 0.0009484 

12/05/2011 13:20 320 1.4947273 65 0.0009992 

12/05/2011 13:30 330 1.4946764 65 0.0010501 

12/05/2011 13:40 340 1.4946254 65 0.001101 

12/05/2011 13:50 350 1.4945745 65 0.0011519 

12/05/2011 14:00 360 1.4945236 65 0.0012028 

12/05/2011 14:10 370 1.4944729 65 0.0012536 

12/05/2011 14:20 380 1.494422 65 0.0013045 

12/05/2011 14:30 390 1.4943711 65 0.0013554 

12/05/2011 14:40 400 1.4943202 65 0.0014063 

12/05/2011 14:50 410 1.4942694 65 0.0014571 

12/05/2011 15:00 420 1.4942185 65 0.001508 

12/05/2011 15:10 430 1.4941676 65 0.0015589 

12/05/2011 15:20 440 1.4941167 65 0.0016098 

12/05/2011 15:30 450 1.4940658 65 0.0016607 

12/05/2011 15:40 460 1.494015 65 0.0017115 

12/05/2011 15:50 470 1.4939641 65 0.0017624 

12/05/2011 16:00 480 1.4939132 65 0.0018133 

12/05/2011 16:10 490 1.4938623 65 0.0018642 

12/05/2011 16:20 500 1.4938115 65 0.001915 

12/05/2011 16:30 510 1.4937606 65 0.0019659 

12/05/2011 16:40 520 1.4937097 65 0.0020168 

12/05/2011 16:50 530 1.4936588 65 0.0020677 

12/05/2011 17:00 540 1.493608 65 0.0021185 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

12/05/2011 17:10 550 1.4935571 65 0.0021694 

12/05/2011 17:20 560 1.4935062 65 0.0022203 

12/05/2011 17:30 570 1.4934553 65 0.0022712 

12/05/2011 17:40 580 1.4934044 65 0.0023221 

12/05/2011 17:50 590 1.4933536 65 0.0023729 

12/05/2011 18:00 600 1.4933027 65 0.0024238 

12/05/2011 18:10 610 1.4932518 65 0.0024747 

12/05/2011 18:20 620 1.4932009 65 0.0025256 

12/05/2011 18:30 630 1.4931501 65 0.0025764 

12/05/2011 18:40 640 1.4930992 65 0.0026273 

12/05/2011 18:50 650 1.4930483 65 0.0026782 

12/05/2011 19:00 660 1.4929974 65 0.0027291 

12/05/2011 19:10 670 1.4929466 65 0.0027798 

12/05/2011 19:20 680 1.4928957 65 0.0028307 

12/05/2011 19:30 690 1.4928448 65 0.0028816 

12/05/2011 19:40 700 1.4927939 65 0.0029325 

12/05/2011 19:50 710 1.492743 65 0.0029835 

12/05/2011 20:00 720 1.4926922 65 0.0030342 

12/05/2011 21:20 800 1.4922853 65 0.0034412 

12/05/2011 23:00 900 1.4917765 65 0.00395 

13/05/2011 0:40 1000 1.4912677 65 0.0044588 

13/05/2011 2:20 1100 1.4908842 65 0.0048423 

13/05/2011 4:00 1200 1.4911386 65 0.0045879 

13/05/2011 5:40 1300 1.491393 65 0.0043335 

13/05/2011 7:20 1400 1.4916474 65 0.0040791 

13/05/2011 9:00 1500 1.4919018 65 0.0038247 

13/05/2011 10:40 1600 1.4917856 65 0.0039408 

13/05/2011 12:20 1700 1.4910225 65 0.004704 

13/05/2011 14:00 1800 1.4902593 65 0.0054672 

13/05/2011 15:40 1900 1.4894962 65 0.0062302 

13/05/2011 17:20 2000 1.4887331 65 0.0069934 

13/05/2011 19:00 2100 1.488544 65 0.0071825 

13/05/2011 20:40 2200 1.4887984 65 0.0069281 

13/05/2011 22:20 2300 1.4890528 65 0.0066737 

14/05/2011 0:00 2400 1.4893072 65 0.0064193 

14/05/2011 1:40 2500 1.4895616 65 0.0061649 

14/05/2011 3:20 2600 1.4930145 65 0.002712 

14/05/2011 5:00 2700 1.4936168 65 0.0021096 

14/05/2011 6:40 2800 1.4941256 65 0.0016009 

14/05/2011 8:20 2900 1.4946344 65 0.0010921 

14/05/2011 10:00 3000 1.4951431 65 0.0005834 
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Date/Time Duration (min) Bore Level (mBNS) Pump Depth 
(mBNS) 

DD* (m) 

14/05/2011 11:40 3100 1.4956518 65 7.463E-05 

14/05/2011 13:20 3200 1.4961606 65 -0.0004342 

14/05/2011 15:00 3300 1.4966693 65 -0.0009428 

14/05/2011 16:40 3400 1.4971781 65 -0.0014516 

14/05/2011 18:20 3500 1.4976869 65 -0.0019604 

14/05/2011 20:00 3600 1.4981278 65 -0.0024014 

14/05/2011 21:40 3700 1.4973646 65 -0.0016382 

14/05/2011 23:20 3800 1.4966016 65 -0.0008751 

15/05/2011 1:00 3900 1.4958384 65 -0.0001119 

15/05/2011 2:40 4000 1.4950753 65 0.0006511 

15/05/2011 4:20 4100 1.4942445 65 0.001482 

15/05/2011 6:00 4200 1.4932141 65 0.0025123 

15/05/2011 7:40 4300 1.4921837 65 0.0035428 

15/05/2011 9:20 4400 1.4911534 65 0.0045731 

15/05/2011 11:00 4500 1.4901229 65 0.0056036 

15/05/2011 12:40 4600 1.4891686 65 0.0065578 

15/05/2011 14:20 4700 1.4882866 65 0.0074399 

Note: 
Dataset is a subset of the original dataset from the SA Water Operational Data Store (i.e. original dataset recorded water level measurements 
every 1 minute therefore a long record) 
* Derived 
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F. WATER CHEMISTRY 
Several water samples were collected and analysed by AWQC from the newly constructed wells 
particularly Hawker TWS 4. Therefore the follow table provides a guide to the AWQC Final Analytical 
Report contained within this section. 
 
Unit number 
(Well name) 

Customer 
sample 
description 

Sample ID Sample date Well 
completion 
date 

Pumping test 
date (step and 
CRD test) 

Comments 

6534-340 
(Hawker TWS 3) 

Hawker TWS 3 2011-003-6562 31 May 2011 31 Mar 2011 23–31 May 2011 Sample 
collected at end 
of pumping test 

6534-341 
(Hawker TWS 4) 

No. 4 Bore 
Hawker 

2011-003-2283 6 May 2011 6 May 2011 5–13 Jun 2011 Partial sample 
suite collected 
during drilling 
phase (once 
well 
constructed and 
during 
development) 

6534-341 
(Hawker TWS 4) 

Hawker TWS 4 2011-003-6563 7 Jun 2011 6 May 2011 5–13 Jun 2011 Sample 
collected at 
start of CRD 
test 

6534-341 
(Hawker TWS 4 

Hawker TWS 4B 2011-003-9700 10 Jun 2011 6 May 2011 5–13 Jun 2011 Sample 
collected at end 
of CRD test 

6535-170 
(Parachilna TWS 2) 

Parachilna TWS 2 2011-003-3153 15 May 2011 21 Apr 2011 10–15 May 2011 Sample 
collected at end 
of pumping test 
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UNITS OF MEASUREMENT 

Units of measurement commonly used (SI and non-SI Australian legal) 

Name of unit Symbol 
Definition in terms of other metric 
units Quantity 

cubic feet per minute CFM base unit volume 

day d 24 h time interval 

gigalitre GL 106 m3 volume 

gram g 10–3 kg mass 

hectare ha 104 m2 area 

hour h 60 min time interval 

inch in imperial unit: 0.0254 m length 

kilogram kg base unit mass 

kilolitre kL 1 m3 volume 

kilometre km 103 m length 

kilo pascal kPa 103 Pa pressure 

litre L 10-3 m3 volume 

megalitre ML 103 m3 volume 

metre  m base unit length 

microgram g 10-6 g mass 

microlitre L 10-9 m3 volume 

milligram mg 10-3 g mass 

millilitre mL 10-6 m3 volume 

millimetre  mm 10-3 m length 

minute min 60 s time interval 

pascal Pa base unit pressure 

pounds per square inch psi base unit pressure 

second s base unit time interval 

tonne t 1000 kg mass 

year y 365 or 366 days time interval 
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Chemical elements and compounds 

Element/compound Symbol  Element/compound Symbol 

Aluminium Al  Iron Fe 
Antimony Sb  Lead Pb 
Arsenic As  Magnesium Mg 
Ammonium NH4  Manganese Mn 
Barium Ba  Mercury Hg 

Beryllium Be  Molybdenum Mo 
Bicarbonate HCO3  Nickel Ni 
Boron B  Nitrate NO3 

Bromide Br  Nitrite NO2 

Cadmium Cd  Phosphorus P 
Calcium Ca  Potassium K 
Carbonate CO3  Selenium Se 
Chloride Cl  Silver Ag 
Chromium Cr  Sodium Na 

Copper Cu  Sulphate SO4 

Cyanide CN  Tin Sn 
Dissolved Organic Carbon DOC  Uranium U 
Fluoride F  Zinc Zn 
Iodide I    

Shortened forms 

 

~ approximately equal to 

CRD constant rate discharge 

DD drawdown 

DTW depth to water (measured from a 
reference point usually top of casing) 

EC electrical conductivity (μS/cm) 

ID inner diameter 

K hydraulic conductivity (m/d) 

m BNS metres below natural surface 

NS natural surface 

OD outer diameter 

PVC polyvinyl chloride 

TDS total dissolved solids (mg/L) 
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GLOSSARY 

Aquifer — An underground layer of rock or sediment that holds water and allows water to percolate through 

Aquifer, confined — Aquifer in which the upper surface is impervious (see ‘confining layer’) and the water is held 
at greater than atmospheric pressure; water in a penetrating well will rise above the surface of the aquifer 

Aquifer test — A hydrological test performed on a well, aimed to increase the understanding of the aquifer 
properties, including any interference between wells, and to more accurately estimate the sustainable use of the 
water resources available for development from the well 

Aquifer, unconfined — Aquifer in which the upper surface has free connection to the ground surface and the 
water surface is at atmospheric pressure 

Aquitard — A layer in the geological profile that separates two aquifers and restricts the flow between them 

Confining layer — A rock unit impervious to water, which forms the upper bound of a confined aquifer; a body of 
impermeable material adjacent to an aquifer; see also ‘aquifer, confined’ 

DFW — Department for Water (Government of South Australia) 

EC — Electrical conductivity; 1 EC unit = 1 micro-Siemen per centimetre (μS/cm) measured at 25°C; commonly 
used as a measure of water salinity as it is quicker and easier than measurement by TDS 

Fracture — General term applied to any break in a material, but commonly applied to more or less clean breaks in 
rocks or minerals 

Groundwater — Water occurring naturally below ground level or water pumped, diverted and released into a well 
for storage underground; see also ‘underground water’ 

Hydraulic conductivity (K) — A measure of the ease of flow through aquifer material: high K indicates low 
resistance, or high flow conditions; measured in metres per day 

Hydrogeology — The study of groundwater, which includes its occurrence, recharge and discharge processes, and 
the properties of aquifers; see also ‘hydrology’ 

Infrastructure — Artificial lakes; dams or reservoirs; embankments, walls, channels or other works; buildings or 
structures; or pipes, machinery or other equipment 

Lithology — The description of the microscopic features of a rock 

Monitoring — (1) The repeated measurement of parameters to assess the current status and changes over time of 
the parameters measured (2) Periodic or continuous surveillance or testing to determine the level of compliance 
with statutory requirements and/or pollutant levels in various media or in humans, animals, and other living things 

Observation well — A narrow well or piezometer whose sole function is to permit water level measurements 

Owner of land — In relation to land alienated from the Crown by grant in fee simple — the holder of the fee 
simple; in relation to dedicated land within the meaning of the Crown Lands Act 1929 that has not been granted in 
fee simple but which is under the care, control and management of a Minister, body or other person — the 
Minister, body or other person; in relation to land held under Crown lease or licence — the lessee or licensee; in 
relation to land held under an agreement to purchase from the Crown — the person entitled to the benefit of the 
agreement; in relation to any other land — the Minister who is responsible for the care, control and management 
of the land or, if no Minister is responsible for the land, the Minister for Environment and Heritage. 

Permeability — A measure of the ease with which water flows through an aquifer or aquitard, measured in m2/d 

Piezometer — A narrow tube, pipe or well; used for measuring moisture in soil, water levels in an aquifer, or 
pressure head in a tank, pipeline, etc 

Population — (1) For the purposes of natural resources planning, the set of individuals of the same species that 
occurs within the natural resource of interest. (2) An aggregate of interbreeding individuals of a biological species 
within a specified location 
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Potable water — Water suitable for human consumption such as drinking or cooking water 

Production well — The pumped well in an aquifer test, as opposed to observation wells; a wide-hole well, fully 
developed and screened for water supply, drilled on the basis of previous exploration wells 

SA Water — South Australian Water Corporation (Government of South Australia) 

Stratigraphic unit — A body of rock forming a discrete and definable unit which are determined on the basis of 
their lithology, or their fossil content, or their time span 

TDS — Total dissolved solids, measured in milligrams per litre (mg/L); a measure of water salinity 

Underground water (groundwater) — Water occurring naturally below ground level or water pumped, diverted or 
released into a well for storage underground 

Unit number — A unique identifier given to all registered wells within South Australia 

Well — (1) An opening in the ground excavated for the purpose of obtaining access to underground water. (2) An 
opening in the ground excavated for some other purpose but that gives access to underground water. (3) A natural 
opening in the ground that gives access to underground water 
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