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I am a Senior Hydrogeologist trading under the name Groundwater Solutions International as part of 
Gradient Limited. I have 28 years experience working in the groundwater industry in Australia and New 
Zealand.

I worked for the formerly named NSW Department of Water Resources from 1992 until 1995 as a Project 
Hydrogeologist and was located in Gunnedah/Sydney.

As a result of my work I obtained a good understanding of the hydrogeological processes that occur 
within, and between, the southern Surat Basin and Gunnedah Basin geological units, having undertaken 
an intense property-by-property three year study of bores. Data collected and reviewed included bore 
hydraulic, hydrographic and water quality records; geological records from both the groundwater bores 
and mining exploratory bores; hydrological data from creeks and rivers; and climatic data. I ran 
educational workshops for property owners and government employees working in the area.

Since returning to New Zealand I have reviewed and provided comment on the groundwater impacts of 
mining operations in NSW, Queensland and the Northern Territory; at the request of community groups, 
conservation groups, Namoi Water, the Environmental Defence Office and the formerly named NSW 
Department of the Environment. I participated on a Panel of Expert Scientists as part of the Coal Seam 
Gas Science and Law Forum, March 2014, NSW Parliament House, Sydney, NSW. I maintain a 
professional interest in respect to any hydrogeological investigations, and other relevant scientific 
studies, undertaken in the Namoi Valley Catchment.



'Despite some uncertainties, mostly due to a lack of detailed 
information about the deeper geological strata …’
(DPIE Assessment Report – Executive Summary (Page xi)

'Santos has addressed these uncertainties by using conservative 
assumptions in its modelling.’
(DPIE Assessment Report – Executive Summary (Page xi)

'...there is some dispute regarding the geometry of the base of the 
Surat Basin. For example, in some areas, the Purlawaugh Formation, an 
aquitard, occurs at the base of the formation, but this is not the case 
everywhere, which in turn may have implications to connectivity.’
(Water Expert Panel Report Page 28)



‘When considered within the context of the HSU classifications (Table 

5.1 GIA, Appendix F) there are some anomalies in the existing 

adopted values of Kv; for example, the Blythesdale Group (Keelindi

Beds) has been assigned values of Kv typical of a poor aquifer while it 

is generally considered to be an aquitard consisting of clayey 

sandstone, siltstone and conglomerate.’

(CDM Smith comparing Table 5-1 with K values presented in Table 5-2 for the Narrabri Coal Mine 

- CDM Smith, GIA Appendix F, EIS)



Comparing Table 5.1 with K values presented in Table 5.2 for the Narrabri Coal Mine - CDM Smith, GIA Appendix F, EIS



‘The existing ranges of values for Kv adopted for all strata of 
the…GOB are mainly typical of consolidated sandstones, and do 
not reflect literature values for aquitards containing shale, 
mudstone and siltstone, which are typically within the range 1E-8 
to 1E-4 m/d.’

(CDM Smith referring to Table 5-3, Figures 5-4 and 6-19 - CDM Smith, GIA Appendix F, EIS)



Comparing Purlawaugh Formation Kv values used for the Narrabri Coal Mine (Figure 5-4) with the adopted Purlawaugh
Formation Kv values for the Narrabri Gas Project (from CDM Smith, GIA Appendix F, EIS).



(reproduced from CDM Smith, GIA Appendix F, EIS)



'...the current piezometer network is not sufficient either in plan 
position or vertically, to provide data for the groundwater flow models 
in order to predict future impacts of CSG activities particularly relating 
to water licensing considerations.’
(Water Expert Panel Report Page 42)



Barnett et al, 2012, Australian groundwater modelling guidelines, Waterlines report, National Water Commission, Canberra



293. However, the WEP recommends that Santos should be 
required to:

· upgrade the model to a transient model, based on 
ongoing monitoring, within 3 years;

· make this update available for public comment; and

· update the model every 3 years thereafter.

(DPIE Assessment Report, 2020)



Barnett et al, 2012, Australian groundwater modelling guidelines, Waterlines report, National Water Commission, Canberra



DPIE Groundwater Model Condition B37 states:

'The Applicant must periodically update the groundwater model for the 
development, to the satisfaction of the Planning Secretary. The model update 
must... 
… (e) include all reasonable and feasible measures to improve the model to meet 
the requirements of a Class 2 and Class 3 confidence level model (as per the 
Australian Groundwater Modelling Guidelines) as soon as is reasonable and 
feasible;…

291. Santos accepts that the model is a Class 1 model under the guidelines but 
notes that it is not technically feasible to achieve all of the Class 2 or Class 3 
model attributes within the project Narrabri Gas Project (SSD 6367)…
(DPIE Assessment Report, 2020)



In conclusion:

- the conceptual and numerical models are weak

- there is not enough real data

- the impacts will potentially not be visible for many years



Thank you


