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Senior Environmental Planner 

Upper Hunter Shire Council 

Tuesday, 1 March 2022 

 

Dear Paul,  

Please find following this covering letter the peer review of the “HYDOGEOLICAL 

ASSESSMENT AND GROUNDWATER MANAGEMENT PLAN; 150 GUNDY ROAD. 

SCONE” (Martens, 2022). 

Currently the document fails to indicate spatially any offsite potential salinity impacts or 

required management which may occur as a result of the proposed development. It does not 

indicate areas of affect nor does it propose mitigation measures.  The study takes no account 

of existing salinity near or below the site, nor of salt stores in soils.  Despite a large amount 

of real data available for the study area, very little of this appears to have been used. The 

impacts of increased run-on onto adjacent saline salt stores as a result of the proposed 

development are not considered.   

Although MODFLOW was used to model groundwater changes instead of recommended 

salinity specific models, this has been done in other areas of Australia with some success.  

The groundwater data for the model was confined to just the proposed development site, 

instead of the whole catchment including the site. Existing monitoring bores and piezometer 

data from the model area were not included, and published information on salinity below the 

site have not been used.  

As the document does not show the scale of potential salinity impacts within or downslope of 

the site, it is inadequate for planning purposes with respect to salinity. 

I am more than happy to answer any questions regarding my review of the document. 

Yours Sincerely 

 

Dr Robert Banks 

mailto:soilfutures@clearmail.com.au
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Peer Review: “HYDOGEOLICAL ASSESSMENT AND GROUNDWATER 

MANAGEMENT PLAN; 150 GUNDY ROAD. SCONE” (Martens, 2022). 

1. Introduction 

This report was prepared at the request of Dr Paul Smith, Senior Environmental Planner for 

the Upper Hunter Shire Council.  The brief of this report was to: 

Carry out a peer review of the attached documentation to consider whether the salinity issue 

has been adequately investigated and the management plan would be sufficient to address the 

long term impacts of salinity in the catchment resulting from the development. 

1.1 Code of Conduct 

In preparing this report, I made all the inquiries I believed were necessary and appropriate 

and to my best knowledge no relevant matters were omitted from this report.   

I believe that the facts within my knowledge that have been stated in this report are true. 

The opinions I have expressed in this report are independent and impartial. I have read and 

understand Schedule 7 to the Uniform Civil Procedure Rules and have used my best 

endeavours to comply with it. 

I understand my duty to the Court and state that I have complied with it and will continue to 

do so. I believe I have the relevant expertise to provide such information as requested for this 

report. A copy of my Resume is included in Appendix 1. 

1.2 Suitability for Undertaking Review 

I have a PhD in Soil Physics (including Geomorphology and Pedology). Soil physics deals 

with the dynamics of physical soil components and their phases as solid, liquids and gases. It 

draws on the principles of physics, physical chemistry, engineering, and meteorology and 

applies these principles to address practical problems of agriculture, ecology, and 

engineering.  Soil physics uses the same principles and equations as hydrogeology and the 

two fields are highly interrelated. 

I have extensive experience in salinity research, mapping of soil, and salt loads and salinity 

risk from land use change at both a landscape scale local scale (Banks, 1995, 1998, 2001; 

Ringrose-Voase et al., 2003), both as a government scientist and a private consultant.  
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2. Review of Document 

2.1 Methods of Review. 

To undertake this review,  was read thoroughly with respect to the requirements of UHSC as 

well as the Planning Panels’ “DETERMINATION AND STATEMENT OF REASONS” (30 

September 2020) (Section 2.2 of this review).  Of particular note, the Planning Panel 

requested a “salinity model” and that confident and satisfied that the reporting shows 

potential “onsite and offsite salinity impacts” and presents a plan as to how these impacts can 

be “minimised and mitigated.” 

Additional information was sought from public sources on soil mapping, salt loads and the 

nature of salt stores in the landscape using DPIE’s E-Spade online soil profile and map 

viewer (Section 3.1 of this review) 

Water use values for Scone are given in section 3.2 of this review. 

 

2.2 Comments on Document 

Page Comments 

1 Executive Summary. Many of the statements in this summary are incorrect as will be 

revealed as this review progresses. 

In particular: 

Point 1. Existing data has not been reviewed except for very broad backgrounding 

information 

Point 3.  Pre and post development conditions were not assessed for offsite salinity 

conditions correctly, but the work that has been done indicates there is significant 

salinity risk within the proposed development footprint itself. 

Point 5:  Groundwater impacts are not assessed correctly because of inadequate use of 

the model . 

Point 8: the groundwater management for the development is not sufficient for the 

purpose because of the way the investigation and modelling was conducted. 

10 Para 4 The Planning Panel requested to have a groundwater salinity model to be developed for 

the site and surrounding areas ensure that the proposed development does not intensity 

existing salinity within the catchment.  No maps are provided to indicate where this 

salinity might be, despite detailed maps being available. Unfortunately, further reading 

reveals that the modelling undertaken does not include adequate data from areas outside 

the proposed development footprint as requested by the Planning Panel.   

11 Para 1 No map is provided of the saline areas adjacent to or below the proposed development.  

Salinity can also occur as a result of excess run-on to a site which saturates high salt 

bearing subsoils to the surface, creating an evaporation zone where salts can 

concentrate.  This process has been ignored in the descriptions of mechanisms of 
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Page Comments 

dryland salinity.  

11, para 2 - 

3 

The impacts of saturation from increased run – on have not been factored into the model 

design.  Note that the recommended models were not used.  In addition to this, effects 

of increased water use for gardens is not included anywhere in the document. 

Last para.  Continuous monitoring over 12 weeks is a very short timeframe for 

groundwater modelling data to be developed.  Use of surrounding long-term monitoring 

would have been helpful in overcoming this limitation. 

Pages 12 - 

13 

Point 7.  Long term effects are not assessed.  How many years was the model run for?  

None of this information is provided. 

Issues such as increased run-off, increased water use on land from lawns and gardens, 

as well as removal of deep-rooted perennial native grasses are not well considered as 

factors in the model design.  If it is, then it is not mentioned clearly 

Surrounding land uses are inadequately described aside from the Aged Care Centre.  

Other assets down the catchment include the Scone High School, the Honeysuckle 

Urban area and downstream State-owned Infrastructure such as the highway and 

substation area which is already severely salt affected.  The golf course below the 

highway is already salt affected.   

14 last para MODFLOW, used properly, can be used for urban salinity prediction purposes with 

some success.  Unfortunately, by constraining the source of most groundwater data to 

the development footprint, and not using other available data for within the model 

boundary, predictions of offsite effects are unlikely to be precise or adequate.  

The model does not properly consider the catchment(s) of the site, make use of the 

multitude of public bore data and piezometer data, accessible on request, or salt load 

data which is available online.   

An example of MODFLOW being used correctly in this context is given in Matta and 

Cattlin (2000), where the whole catchment containing a town is used in the model with 

a high number of bores through the whole catchment above, below and including the 

town. 

17 The reference to soils reveals nothing about the nature of the soils and reveals no 

understanding of how a Soil Landscape map is used.  The consultants failed to include 

the latest soil mapping for the site available through E-SPADE. The newer mapping is 

at a much finer scale and is far more appropriate for the model.  The 1:250 000 sheet 

Soil Landscapes presented, are, at best, background historical data.  Please find the up 

to date soil landscape mapping relevant to the site in Section 3 of this review. 

18 Soil texture has been confused with soil type on this page.  The textural information 

provided is of very limited use.  There are soil profiles available with real data 

surrounding the site as well as more up to date soil mapping available.  Soil type should 

always be given using Isbell and NCST (2021), or an earlier version if the latter is not 

available. 

19 Textures given in Table 3 are not national standard as per NCST (2009). 

Table 4.  Despite the presence of some other bores with level data, and the proliferation 

of piezometers in the catchment of the development, it appears that only 2 external 

bores have been used in the modelling. This would have assisted the creation of a 

salinity groundwater model which covered the catchment area and predicting offsite 

effects. 

21 Climate data is OK, but effects of watering of gardens and run-on effects offsite are not 
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correctly considered when this type of data is available.   

Instead of using a single set of climate data, a real set of climate data for the past 20-50 

years may have been more suitable.   

Assuming average values in a salinity model is generally not useful as recharge is often 

pulsed and/or occurs only at a certain time of year.  The pulsed recharge is highly 

significant north of Mediterranean Australia, where years of high rainfall result in large 

amounts of recharge.  This recharge can take 1 – 10 years to be expressed as dryland or 

urban salinity even in a local small catchment. 

22 Table 6 clearly shows that MW01a and b have groundwater levels within 2.3 m of the 

ground surface.  No comment has been made about this being well within the zone of 

capillary rise of water to the surface.  MW03, is also within the zone of capillary rise for 

silty soils.  Both are sites of significant risk and are probably already saline. This is not 

stated clearly. 

Whilst it is good that extra bores have been placed within the proposed development 

footprint, they are all relatively high in the overall catchment and a connection with 

further bore and piezometer data needs to be included within the model from outside the 

development footprint is required. 

23 Groundwater salinity levels given in Table 8 are all in the realms of poor quality water 

which cannot be used for agricultural (irrigation) or potable purposes (Hazelton & 

Murphy, 2007) (p110).  Although this has a short comment, its significance in terms of 

groundwater processes is not given.  Coupled with the water level from Table 6 for 

MW01a-b and probably MW03 this means that saline water is within the capillary zone 

of the surface and very highly likely to cause salinity if it has not already occurred. 

In terms of ranking salinity for potable purposes, none of the salinity values are low and 

some are not moderate but high. 

26 Section 3.1.4: The assumption that discharge is continuous along creek-lines and 

depressions throughout the model domain is strange as it ignores break of slope salinity, 

salinity s a result of road compaction and restrictions and barriers.  These need to be 

factored into the model and could have been added through seeking out this information 

which is freely available from DPIE.  

28 - 29 Real textural information has not been used in the model.  It is available and should 

have been used.  Recharge rates for local soil types and soil materials have been 

extensively investigated and actually measured in the nearby Liverpool Plains 

(Ringrose-Voase et al., 1989) these values for Recharge and ET could have been used if 

no closer data were available.  They are the same soils in a very similar climate zone. 

31para 2 Retention basins are generally leaky and promote hot zones of recharge if soil material 

used is saline.  One assumes that the developer proposes to concrete line or heavy 

geotextile line these basins.  All retention basins overflow in high rain, and all retention 

basins concentrates salts as they evaporate.  If they are constructed with earth materials, 

they tend to wick water upslope via capillary rise which can be as high as 6 m in silty 

soils. 

The explanation of map 5 at the bottom of the page, is very confusing and appears not 

to make sense.  Reference to this map shows that only older soil landscape mapping has 

been used when more detailed material is available. 

32 Very large uncertainty is created by only constraining data for the exercise to within the 

proposed development boundaries. 
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33 Section 6.1. Point 1. to say that no offsite bores will be affected is not justifiable.    

Point 3.  As the modelling did not include nearby bores, it is highly unlikely that this 

statement can be justified. 

Salinity Impacts:  stormwater impacts – putting extra water on already saline sites will 

increase local salinity through saturation. 

36 Table 14.  Trigger values are interesting.  MW01a-b and MW03 are already saline and 

already within the zone for capillary rise.  If they rise further, significant salinity will 

occur if it is not already there. 

41 What consequence is there if monitoring during constructions finds a breach of trigger 

values in GW level?  Apparently, there is none.   

As there is no post construction monitoring proposed, what consequences are there 

when salinity occurs after 2 years.  Groundwater processes often have lead times in 

years to a decade even in local groundwater systems, these needs to be considered both 

in the model and poste development if it is approved.   

Post construction water use has not been considered. 

42 GW modelling has been insufficient to correctly calculate offsite effects and the 

statements given in points 1 – 3 are not justifiable based on what has been presented. 

Apparently, according to paragraph 5, the controls suggested by other consultants are all 

valid.  Are these the consultants who have suggested that salinity is an important issue 

for the site?  No references given. 

Map 07 Shows the extent of the model, but keep in mind measurements were only made within 

the development footprint.  This is unacceptable. There are no groundwater data used in 

the model for the soil/geological/hydrogeological units outside of the proposed 

development footprint.  To extrapolate outside the area of principal gw data used does 

not make sense.  There are 13 active piezometers and one well adjacent to or below the 

development area all of which are monitored and have data which should have been 

incorporated into the model. 

Maps 11, 

13-14. 

The pre and post-development groundwater surface transects appear to be identical.  

The scale needs to be such that change can be seen if it is there.  Nonetheless.   

Transect B shows very high groundwater levels which are likely to be already causing 

salinity problems (to the left of the 400 m chainage mark in Map 11 and 14.   

 

2.3 Summary, Comments on Document 

In short, the document does not use available information, and the constraining of the study 

to data within the proposed development area does not answer questions regarding the 

potential offsite effects of the development on salinity and does not address the concerns 

raised by Council and the Planning Panel.  In particular, the document does not present a plan 

as to how these impacts can be “minimised and mitigated.” 

Even despite this, the model does show that about one third of transect B already has saline 

groundwater within 2 m of the surface and will continue to do so post-development.  This 
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area is within the zone of capillary rise of water up through the soil to the surface and is 

already at risk of having actual surface salinity. Effects of increased water use for gardens is 

not included in the document and consequences of increased runoff to this area of the transect 

are not discussed. 

The model has not been used adequately. Further salinity modelling is required to actually 

say what the offsite impacts are, indicate any potential impacts on maps and provide 

management solutions for potential salinity resulting from the proposed development. 

 

3. Further information relevant to potential effects of the Proposed Development 

As stated above, soil and landscape information used in the modelling is historical and has 

been replaced with mapping at 1:100 000 scale, which is far more suitable as a framework for 

planning within and around the site.  Even with this scale of mapping, further details should 

be sought to meet the requirements of individual subdivision planning. 

3.1 Use of E-Spade  

Shows modern soil landscape mapping, which is available for download, with soil profiles 

which have salinity data (Figure 1).  This data could have been used to calculate salt loading 

in areas receiving runoff or extra recharge/discharge from the proposed site.  Full Soil 

Landscape descriptions are presented in Appendix 2.  Soil Profile analytical data is available 

for each landscape in McInnes-Clarke (2004). 

The salt loads provided in many of the soil data points, particularly below the development 

are very high to extreme. In addition to this, Vertosols under native grass vegetation, which 

dominate the lower slopes of the proposed development site, naturally have very high stored 

salt contents in subsoils (Banks, 1995, 1998; McInnes-Clarke, 2004; Tolmie et al., 2011).  

These salts can be mobilised both through groundwater rise or saturation from changes in 

run-on through drainage or from garden over watering (Tolmie et al., 2011). 
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Figure 1:  Screenshot from E-Spade showing modern soil landscape mapping and available soil profile data 

 

3.2 Water use Data for Scone 

Water use data is freely available from the UHSC.  As Figure 2 illustrated, even small 

housing blocks can have very high water use per property.  In terms of extra water, in 

addition to rainfall per hectare of land this can be over 3 megalitres per hectare (Figure 3).  A 

significant portion of this water use is garden and lawn watering of shallow rooted plants.  

This contributes significantly to deep drainage which becomes extra recharge in urban areas.  

Real data such as this has not been included in the model. 
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Figure 2:  Annual Water use for Scone in kilolitres per household (UHSC) 

 

Figure 3:  Annual Water use for Scone in kilolitres per hectare (UHSC) 
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4. Concluding Remarks and Recommendations 

Although the model chosen for this work was not one which was recommended by the 

Planning Panel, it can be used for urban salinity planning if it is used in the correct manner 

and as much real data as possible is used for the model.  Martens (2022) quote Littleboy et al. 

(2003) as a reason for choosing MODFLOW as the model of choice.  In the quoted paper, 

Littleboy et al. (2003) state “There is little to be gained by using complex models with 

questionable estimates of input data (commonly referred to GIGO, Garbage-In Garbage-

Out).”  The amount of actual data available for Scone is more than sufficient to populate the 

model or use the suggested models with real data rather than assumptions.   

Factors such as run-on have not been considered and the discharge section of the model has 

been constrained to drainage lines only, which is not a reflection of the way all salinity 

outbreaks occur in the region which must include breaks of slope, changes of soil type, 

constrictions in catchments as well as potential blockages such as the New England Highway. 

The use of only bore data within the constraints of the development footprint makes the 

assessment of offsite impacts impossible.  Interestingly, the bore water quality data which is 

used shows clearly that all the groundwaters are saline.  The transect data provided also 

demonstrate that a significant portion of transect B is probably already affected by salinity to 

some extent.   

In terms of the requirement of the study to show onsite and offsite salinity impacts and 

presents a plan as to how these impacts can be minimised and mitigated, this has not been 

achieved with any confidence.   

It is therefore recommended that: 

1. the study be re-done incorporating the appropriate available data which covers the 

whole model area and not just the development footprint.  The model should be run 

for an appropriate time frame (multiple model runs over 20 – 50 years) using real 

historical data), using a model which can accommodate this data if MODFLOW 

cannot; and 

2. The proposed development be denied consent until these issues are assessed correctly 

with clear geographical outcomes (on maps) and monitoring and management options 

that extend past the construction period for a timeframe that is equivalent to local 

catchment response times between pulsed recharge and actual salinity emergence. 
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Tertiary Education 

Honours and Awards – Accreditations 

 

 

6. Appendices 

6.1 Appendix 1:  Qualifications of Dr Robert Banks and suitability as Reviewer 

 

Curriculum Vitae- Robert Banks 
 

 

Personal Details 

Name: Robert Banks 
Nationality: Australian 
Contact Details: 139 Blackjack Forest Road 

PO BOX 582, Gunnedah NSW 2380 
Phone: (02) 67 427 489; mobile: 0427 431 512 
e-mail: soilfuturess@clearmail.com.au 

 
 
 

 

 
2019 

 

 
The University of Queensland, School of Agriculture and Food Sciences 

Doctor of Philosophy 

Thesis Title: Rapid Soil Development in Response to Land Use Change. Case 

Studies from northern New South Wales Slopes, Plains and the New England 

Tablelands. 

2004 TAFE Gunnedah 

Diploma in Frontline Business Management 

1989 - 1990 Macquarie University, School of Earth Sciences 

BSc Hons Geomorphology and Soil 

Research Hons.  Thesis Title:  The Relationship between Floodplain Pollution 

and Exotic Weed Distribution in an Urban Floodplain: A Case Study of the Lane 

Cove River Valley. Cross disciplinary study including fluvial geomorphology, 

soils, and plant ecology. 

1986 – 1989 Macquarie University, School of Biological Sciences 
BSc Ecology and Soils 

 
 
 
 

 

2019 

 

Senior Adjunct Research Fellow The University of Queensland. Coordinator, 

UniQuest – UQ-International Development: Liverpool Plains component 

Australia. Awarded Fellowship for contribution to African short courses and 

mentoring local and overseas PhD students whilst enrolled for PhD at UQ. 

2017 Second best Research Presentation. 

mailto:soilfuturess@clearmail.com.au
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Awarded at Meat and Livestock Postgraduate Conference, November 2017. 

1994  -  present Certified Professional Soil Scientist. Accreditation scheme run by Australian 
Soil Science Society Inc. ensuring appropriate standards and training are adhered 
to by accredited members. 

2013 Adjunct Research Fellow The University of Queensland. Coordinator, 

UniQuest – UQ-International Development: Liverpool Plains component 

Australia. Awarded Fellowship for contribution to African short courses. 

2012 University Brawijaya School of Agriculture Medal 
Medal Presented by Dean of Faculty in recognition of training provided to local 
students, and procurement of EU funding for the soil science program at Uni 
Brawijaya, Java Indonesia  

 

2011 LandCare Award for Communication of Soil Science 
Presented by the Liverpool Plains Land Management Committee In recognition 

of publications, input to best management practice, and communication of soil 

science to members of the Liverpool Plains Community. 

 

 
 

 

 

 

2014 – 2018 PhD Candidate.  The University of Queensland. 

- Conducted research on significant soil type and characteristic changes 

which occur with common land use changes in northern NSW 

- Presented findings to funding bodies and community groups as research 

was developed and subsequently completed 

- Provided training and supervision to colleague post graduate students in 

field pedology and sampling 

- Provided training and teaching to Honours students in pedology, field 

pedology and soil physics laboratory techniques. 

2004 – 2022 Director and Principal Consultant SoilFutures Consulting Pty Ltd. 

- Produced over 150 technical reports, maps and documents for national 

and international clients in agriculture, government and community 

groups 

- Invited speaker at 150 (plus) Field Days (Australia) 

- Supervised University students at University Brawijaya (Indonesia) 

- Contributed to international training programs for professionals from 41 

African countries and Iraq through UQ and Sydney University 

- Contributed to national research programs with UNSW (Hydrogeology), 

Sydney University (Soil Science), Newcastle University, University of 

Queensland ANU (Soil Science and Geomorphology), and Wollongong 

University (Soil Engineering). 

- Rice Paddy Soil research in Java / Indonesia with Technical University 

Munich, Bonn and Halle Universities (Field Pedology and Soil Physics) 

- Established business and academic relationships with University 

Brawijaya (Indonesia) and EU funded research programs 

- 

Employment History 
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1990 – 2004 Senior Scientist/Soil Surveyor.  Soil Conservation Service of NSW 

- conducted and published broad scale Soil Landscapes Surveys (maps and 

Reports) 

- Supervised a team of regional soil survey staff and contributed locally 

and nationally to research particularly in salinity, hydrogeology, 
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-     Students from Australia and German Students from Go t t i n ge n ,  

Hamburg  and Berlin Universities. 

-    Two periods of  28 weeks Secondment to Hong Kong government as 

part of the Systematic Investigation of Features of the Territory (SIFT) 

project, mapping cut and fill slopes and ranking them in terms of hazard 

of failing in tropical storms 
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6.2 Appendix: Soil Landscape Descriptions  (Source  E-Spade, 

https://www.environment.nsw.gov.au/eSpade2Webapp 01/02/2022). 

 

https://www.environment.nsw.gov.au/eSpade2Webapp
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