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KARRAKUP SPRINGS 

BACKGROUND 

The Shire of Serpentine Jarrahdale has commissioned JDA Hydrogeologists to carry out a peer 

review of the report: “Hydrogeological Assessment, Karrakup Springs, Lots 13 and 14 Nettleton 

Road Karrakup”; the report was written by Water Direct Pty Ltd for Karrakup Springs Pty Ltd and 

is dated August 2021. 

The review is in connection with an application to abstract 50,000 kL per year (1.6 L/s, 137 kL/d) 

of groundwater for processing and bottling. The site is shared with an orchard which currently 

uses about 60,000 kL annually. 

The particular concerns of the Shire are: 

• Methodology used in the hydrogeological assessment under review 

• Possible impacts to nearby State Forest 

• Possible impacts to aquifer 

• Possible impacts to nearby water courses and wider Serpentine River catchment area. 

The headings of the review match those of the report. 

1. Introduction 

The Introduction states that the proposal by Karrakup Springs Pty Ltd to develop a commercial 

water supply for bottled water on Lots 13 & 14 Nettleton Road Karrakup by abstraction of up 

to 50,000 kL of groundwater per year and that the report assesses the water source and its 

ability to sustainably supply this volume without causing any adverse effects to other users and 

the environment, both upstream and downstream of the properties. 

The contents of the report are similar to those required for a H1 aquifer assessment report as 

described by DoW (2009) in support of an application for a groundwater licence in proclaimed 

areas of the state, H1 being a desktop hydrogeological assessment which is less 

comprehensive that a H2 or a H3 assessment, both of which require installation and testing of 

investigation bores. DoW (2009) states that when test pumping is performed (for H2 and H3 

assessment reports) the data should be presented in tabular and graphical form and raw data 

should be included as an Appendix. For this H1 assessment report which refers to some data 

which were available to Water Direct, the raw data together with tabular and graphical form 

has not been presented. 

3.2 Site Hydrogeology 

The text between Tables 2 and 3 regarding the site visit 3/8/21 is ambiguous with respect to 

which of the 8 bores located were measured but my interpretation is that the 3 bores (Obs, 

ObsA and ObsB) were measured for total depth and standing water level. It is not clear where 

the information on total depth and standing water levels of the other 5 bores was sourced from. 
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Table 2 states an estimated thickness of the aquifer associated with the weathered/fresh 

granite interface-saprolite of 2 m. The basis for Table 2 stratigraphy is not provided. 

The report does not state that the aquifer is confined rather than unconfined. JDA considers 

the aquifer to be confined. 

4. Existing and Previous Groundwater Use 

This section describes a reduction in the area of tree crops on properties from Alcoa Road to 

the north between 2003 and 2018 based on aerial photography. However, aerial photography 

is only provided (Figure 4) for 2003, but not for 2018. This section predicts that if the Lots 13 & 14 

sale to Karrakup Springs Pty Ltd goes ahead this will reduce the area under orchard by a further 

6 ha as shown in Table 4. This latter statement contradicts the statement in Burgess Design 

Group (2021) p6 that the existing orchard will continue. 

“The proposed operations are in addition to the existing orchard operations. As such, the use 

of the site for groundwater extraction does not jeopardise the continuing use of this site for rural 

activities”. 

Hence the bottled water abstraction of 50,000 kL/yr may be in addition to the existing 

groundwater abstraction for orchard purposes, rather than replacing it. 

The relevance of this information to a hydrogeological assessment is questionable although it 

appears to be an attempt to show that the groundwater resource will be adequate for the 

proposed additional use on Lots 13 & 14 on the basis that adjacent properties will be using less 

groundwater in future. The report does not provide any certainty that orchard area will not 

increase in the future and associated groundwater abstraction increase to previous, or 

perhaps above previous, amounts. 

The statement on p8 that a reduction in the area of orchards is occurring on properties to the 

south along the major drain also is of questionable relevance, as presumably orchards may be 

re-established in future. 

The final statement that the abstraction of up to 50,000 kL/yr (presumably for bottling) will only 

slightly if at all reduce the amount of stream flow towards the Serpentine River is made without 

hydrogeological justification, especially if the area of orchards increases in the future. 

5. Groundwater Investigations 

5.1 Aquifer Parameters 

This section of the report refers to test pumping in April & May 2021 by Karrakup Springs Pty Ltd 

staff on bores PB1, PB2 and PB3. The report states that the testing was not carried out to 

Australian Standards although the report does not specify the shortcomings of the test pumping 

but merely states the data from the PB1 test was considered suitable for rudimentary test 

pumping analysis. 

The deficiencies of the testing programme are not described, nor are any test-pumping field 

data provided. This necessarily reduces confidence in results of the analysis. 

It is questionable whether data which is considered suitable by Water Direct for rudimentary 

test pumping analysis is also suitable for assessment of a proposed additional 50,000 kL/yr 

abstraction from the aquifer. It is standard practice for the raw data from test pumping of bores 

to assess their ability to yield a certain quantity of water to be presented in a hydrogeological 

assessment report so that they can be independently assessed. The raw data has not been 

provided, possibly because it was not provided to Water Direct by Karrakup Springs Pty Ltd or 

for other reasons. 

This section states that the test pumping data has been “manipulated” to determine aquifer 

parameters, transmissivity and storativity. Again the terminology of data manipulation rather 
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than interpretation tends to suggest a lack of reliability and confidence in the data. These 

aquifer parameters are used in Section 6 of the report. 

P10 assumes a saturated aquifer thickness of about 15 m at PB1 which is much thicker than 

estimated in Table 2 (see section 3.2 above). 

5.3 Groundwater Chemistry 

Salinity and pH of samples from test pumping are quoted, and a reference made to a small 

amount of nitrate. The report is silent on pesticides and herbicides which, if present, would 

require treatment to remove for the proposed bottled water purpose. 

6. Groundwater Resources 

6.1 Groundwater Storage & Movement 

This section provides an estimate of the aquifer throughflow, that is the rate of groundwater 

flow in kL/yr in a north-to-south direction across an east-to-west section of Lots 13 and 14. 

The estimation of aquifer throughflow relies on several assumptions which are not sourced or 

supported by other data in the report. The average hydraulic gradient (slope of the water 

table) of 0.014 is not confirmed by the groundwater levels given in Table 3 of the report, which 

show no consistent gradient. 

The width of the aquifer is assumed to be about double the width of the cleared area of 80m, 

that is 160 m west-to-east, but this assumption is not justified. 

6.2 Recharge 

The adopted recharge figure of 6% of 1,000 mm/yr rainfall (i.e. 60 mm/yr) over the stated 

catchment area of 325 ha is a realistic estimate for this environment of weathered granite 

profile, giving an annual estimated recharge of 195,000 kL. 

It is not clear whether the drain which bisects the property is perennial or well-connected to 

the groundwater; considering the thick section of kaolinitic clay overlying the aquifer at the 

weathered / fresh rock interface, this connection is probably very limited. 

The drying climate in the southwest of Western Australia is expected to reduce rainfall by up to 

10% and consequent recharge by up to 20% in the longer-term. This means that recharge of 

rainfall to the aquifer will reduce from the adopted figure of 6% to 4.8% of a lower annual rainfall 

of 900 mm/yr. The annual estimated recharge to the aquifer will therefore decrease to 140,000 

kL/yr. 

6.3 Influence of Pumping 

As the aquifer is confined, the concept of drawdown refers to a reduction in hydraulic head, 

also referred to as piezometric head, rather than drawdown of a water table which would 

occur in an unconfined aquifer. 

The text beneath Table 7 refers to “the additional 2.7 m of drawdown after 1 year…” which 

appears to acknowledge that the proposed bottled water abstraction is in addition to the 

existing use of groundwater by orchards on the properties. The drawdown associated with 

abstraction by orchards and the drawdown by the proposed additional abstraction are 

cumulative, that is they are added together to assess the total drawdown. This cumulative 

impact does not appear to have been addressed in the report. 

The predicted distance drawdown figures given in the report Table 7 are quoted for one year’s 

pumping. It is more realistic to present such estimates after two years of pumping, by which 

time drawdown will have essentially stabilised. 
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Predicted drawdowns calculated by JDA after two years pumping at 1.65 L/s (137 kL/d) are as 

follows: 

100 m  : 3.3 m 

300 m  : 1.8 m 

500 m  : 1.1 m 

550 m  : 0.9 m 

900 m (limit of drawdown) : 0.0 m 

At 100 m distance the 2 year drawdown is 3.3 m compared with 2.7 m after 1 year stated in the 

report. 

The estimated drawdown of 3.3 m at the eastern boundary bore of the neighbouring property 

to the north 100 m away may cause unacceptable impact on that bore. 

7. Sustainability 

The report states that the groundwater use for orchard irrigation is estimated to have 

decreased by 216,000 kL since 2003, based on reduced area of orchard measured from aerial 

photography since 2003 (Section 4 of report). This is a reasonable method of estimation, 

although the actual aerial photographs are not included in the report. Reasons for the reduced 

orchard areas are not given. It is possible that this reduction in orchard area since 2003 may 

have been a result of insufficient groundwater availability. This implies that the original area of 

orchards could have been unsustainable because of inadequate groundwater resources. 

The pumping water level in PB1 after 70 days pumping at 1.5 L/s is predicted to reach 17 m 

(Section 7). Examination of Figure 5 in fact indicates that the pumping water level after 70 days 

would be less than 12 m, and that PB1 could in fact support the required abstraction of 1.65 

L/s.  However, the general unreliability of the raw data means that there can be little 

confidence given to this interpretation. 

The potential supply of the other bores is not stated in the report, although three of them are 

equipped with pumps (PB2, PB3 and PB5). 

CONCLUSIONS 

JDA concludes that: 

1. The report states that pumping test results for PB1 were not carried out to Australian 

Standards and as such cannot be relied on, but this deficiency is not described. 

2. Drawdown from PB1, after pumping at 137 kL/d for two years, is predicted to be 3.3 m 

at 100 m distance which is that of the nearest neighbouring bore and could thus affect 

the capacity of that bore. The predicted drawdown would be less than 1 m beyond 

550 m distance. 

3. The estimate of recharge to groundwater of 195,000 kL/yr on the catchment for the 

property is reasonable for this hydrogeological environment. Over time this may reduce 

to 140,000 kL/yr because of the drying climate. 

4. JDA is unable to comment on the groundwater throughflow estimate given in the report 

as insufficient information is given to verify the assumed parameters. 

5. The indications from historical aerial photography indicate a reduction in usage for 

orchard irrigation of 216,000 kL/yr since 2003 for reasons unknown. This reduction may 

have been caused by reduced groundwater availability over time and/or insufficient 

groundwater to sustain the earlier area of orchard.  

6. In this hydrogeological environment, there is likely to be very limited interconnection 

between the weathered / fresh bedrock interface aquifer and the surface drain, which 
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appears to be separated from the aquifer by 10-20 m of kaolin clay (Table 2). The 

proposed abstraction is therefore unlikely to have any significant effect on the surface 

drainage or nearby water-courses, or on the adjacent State Forest. 

7. The report is silent on water quality and the possible requirement for treatment. 

SUMMARY 

JDA considers that the Water Direct report has not conclusively established that a bore or 

several bores in the aquifer beneath the property can sustain the supply required for the 

bottled water proposal, nor that unacceptable impacts will not occur on bores on 

neighbouring properties. 
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DISCLAIMER 

This document is published in accordance with and subject to an agreement between JDA Consultant Hydrologists (“JDA”) and the  

client for whom it has been prepared (“Client”), and is restricted to those issues that have been raised by the Client in its  engagement 

of JDA.  It has been prepared using the skill and care ordinarily exercised by Consultant Hydrologists in the preparation of such 

documents. 

Any person or organisation that relies on or uses the document for purposes or reasons other than those agreed by JDA and the Client 

without first obtaining a prior written consent of JDA, does so entirely at their own risk and JDA denies all liability in tort, contract or 

otherwise for any loss, damage or injury of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a 

consequence of relying on this document for any purpose other than that agreed with the Client. 
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