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Cover image 

View north from near test pit ASS1 on the property Wihareja, 18 October 2022. The foreground 
vegetation obscures a soil profile about one metre deep developed on marshy ground, with an organic 
silt topsoil with mapped acid sulfate soil potential. The background with lower vegetation has thinner 
soils on ground less prone to marshy conditions, and no mapped acid sulfate soil potential.  
Photo: Bill Cromer, 18 October 2022. 
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SUMMARY 
  

A reconnaissance soil survey over part of the area proposed for the St Patricks Plains wind farm has 

supported published mapping which indicated some of the soils of the district have acid sulfate (ASS) 

potential. 

Excavator test pits were dug at four locations which coincided with areas of potential ASS on ground 

also proposed to be disturbed for wind farm infrastructure.  Fourteen soils were laboratory-tested. Five 

of them (mostly topsoils) returned net acidities (sulfur units) exceeding trigger values for ground 

disturbances up to 1000t, and all but three samples exceeded similar trigger values for larger ground 

disturbances.  

The inference from this limited survey is that: 

• ASS potential exists throughout the proposed wind farm footprint, 

• dark-colored organic topsoils are ASS, but the effect may extend deeper through the soil 

profile, 

• follow-up surveys are required to better understand the lateral and vertical distribution of the 

ASS soils, and 

• based on the follow-up surveys, regulators may require an approved plan to management 

ASS soils. 
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1 INTRODUCTION 
 

1.1 Background 
 

Ark Energy (ARK) proposes a wind farm of approximately 46 towers at and in the vicinity of St. 

Patricks Plains in Tasmania’s central highlands. The towers would be located on five 

agricultural properties which extend over approximately 90km2 (Figure 1).  

 

ERA Planning ERA) acts for ARK is facilitating the preparation of various environmental 

assessments required for the proposal by the Tasmanian Environment Protection Authority 

(EPA). 

  

Parts of the footprint for the wind farm are mapped1 as potentially subject to low-level2 inland 

acid sulfate soils3 (ASS; Figure 1). In discussions with ARK and ERA, EPA indicated that it 

would require ground truthing of the predictive ASS overlay over the area. Accordingly, ERA 

requested William C Cromer Pty Ltd (WCC) to conduct a reconnaissance soil survey of ASS 

potential for the proposal.  

 

1.2 Methodology 
 

1.2.1  Methodology and personnel 

The methodology for this report included desk-top studies and field work by Bill Cromer 

(groundwater geologist and Principal of WCC). Mark Hocking (groundwater geologist and 

Principal of Hydro Geo Environmental Consulting, HGEC) assisted in the field. 

 

The field work included geological reconnaissance, and the digging, logging, photography and 

sampling of four excavator test pits (labelled ASS1 – ASS4 in Figure 1). 

 

Auslocations cleared each of the four test pit sites of underground services, and the 1.8t 

excavator supplied by Glen Edwards Excavations was operated by Seaton Waterfield. 

 

 

1.2.2   Dates 

Field work was conducted on 18 October 2022, in conjunction with hydrogeological studies 

including surface water and groundwater sampling, and aquifer pump testing4. 

 
1 On www.thelist.tas.gov.au  
2 ASS overlay areas are attributed with a probability rating (high, low or extremely low) that indicate the potential 
to contain acid sulfate soil (ASS). The probability range for “Low” is 6 – 70%.  Some locations have been field tested 
by others, and the test sites are also depicted on www.theist.tas.gov.au.  However, there are no published test 
sites over the area proposed for the wind farm. 
3 ASS develop when sulphate-rich waters mix with soils or sediments which contain iron and organic matter. In 

oxygen-depleted water-logged soil or sediment, the sulphate is converted to sulphide by microbial decomposition 
of the organic matter. The sulphide combines with iron (or other metals) to form iron (or other metal) sulphides. 
The situation remains benign until the soil or sediment is disturbed and exposed to oxygen: iron sulphide is then 
oxidised and converted to sulphuric acid.  The acid can mobilise other metals and move elsewhere in the 
environment. Deleterious effects include dissolution of soil, rock and concrete, corrosion of metal, or off-site soil 
contamination by heavy metals. 
4 Reported separately in Cromer, W. C. (2022). Hydrogeological report for a proposed wind farm, St. Patricks Plains, 
central highlands Tasmania. Unpublished report for Ark Energy by William C. Cromer Pty. Ltd. 21 December 2022. 

http://www.thelist.tas.gov.au/
http://www.theist.tas.gov.au/
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1.2.3   Site selection 

The number and locations of test pits were selected primarily by ERA and ARK, and were slightly 

modified after subsequent discussion with WCC.  

Four locations (Figure 2) were chosen where ASS potential coincided with the proposed wind farm 

infrastructure. 

The survey was accordingly reconnaissance in extent. 

 

1.2.4 Sample collection and handling 

Fourteen samples were collected: four from each of test pits ASS1 and ASS3, and three from each of 

test pits ASS2 and ASS4. 

Each sample was from a discrete and recognisable soil horizon. 

No field pH testing was done. 

Samples were placed in plastic bags supplied and labelled by Australian Laboratory Services (ALS; 

Melbourne). Air was removed from each bag before sealing and placing it in a car freezer. 

Samples were delivered to the courier Tasfast in Hobart the same afternoon for overnight despatch to 

ALS. Tasfast was instructed to keep the samples in a cool room until despatch. 

 

1.2.5 Laboratory analytes 

ERA indicated that samples should be tested using the chromium reducible sulphur technique5, and 

for field pH [pH(F)] and for the pH after oxidation [pH(Fox)].  Accordingly, ASS suites EA033 and 

EA037 were requested of the laboratory. Suite EA033 also reports on Acid Base Accounting, and it is 

this approach which is largely considered in this report. 

 

1.2.6 Reference documents 

The field work including test pit logging was done in general accord with AS1726:2017 Geotechnical 

site investigations. 

Sample handling and data interpretation were done in accord with Tasmanian Acid Sulfate Soil 

Management Guidelines (DPIPWE, undated). 

Reference is also made to: Ahern C R, Stone, Y, and Blunden B (1998). Acid Sulfate Soils 

Assessment Guidelines. Published by the Acid Sulfate Soil Management Advisory Committee, 

Wollongbar, NSW, Australia. 

 

 

 

 
5 This technique is useful in assessing the contribution of organic sulphur to ASS potential. 
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Figure 1. St Patricks wind farm infrastructure (red lines) on St Patricks Plains, and areas of potential inland 
ASS (orange). Yellow lines are property boundaries. Blue squares labelled ASS1 – ASS4 are test pit 
locations for ASS sampling. See detail in Figure 2. Source of base image: Google Earth; image date 28 October 2019; 

source for acid sulfate soil overlay www.thelist.tas.gov.au  
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Figure 2. Test pits ASS1 – ASS4 (labelled blue squares) are each located in areas of potential inland ASS 
(orange).  Red lines = St Patricks wind farm infrastructure. Yellow lines = property boundaries. Source of base 

image: Google Earth; image date 28 October 2019; source for acid sulfate soil overlay www.thelist.tas.gov.au  
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2 RESULTS 
 

2.1 Topography and surface drainage 

2.1.1 Topography 

St Patrick Plains and the general area of the proposed wind farm is of subdued relief (850 – 

900m ASL), with more elevated land (Sheepyard, Norths and Shepherds Hills, and  Diamond 

Tier) rising some 50m or so along the eastern side.  To the west, the valley of the Ouse River 

cuts through the plateau to depths of 100m or so.  

In a west-to-east direction the plateau is essentially flat, but in a north-to-south direction it falls 

about 100m in altitude over a distance of 15km (ie 1:150, or 0.40). 

 

2.1.2 Surface drainage 

2.1.2.1  Hierarchy of drainage systems 

As with all surface drainage systems, the hierarchy of drainage areas in the district is: 

• major river catchments 

• river and creek subcatchments, and  

• creek sub-subcatchments (“CFEV River section subcatchments” on www.thelist.tas.gov.au), 

 

2.1.2.2  Major river catchment 

The proposed wind farm is wholly contained within the 1,500km2 Ouse Catchment, within 

which is the deeply incised Ouse River flowing south along the western side of St Patricks 

Plains.  

 

2.1.2.3  River and creek subcatchments 

The proposed wind farm is wholly contained within the 212km2 Upper Shannon 

Subcatchment, and the Shannon River flows south along its western side. Major creeks in the 

subcatchment draining to the Shannon River include Ripple Creek and its tributary Noels 

Creek to the east, and Wihareja Creek to the west.  

 

2.1.2.4  Creek sub-subcatchments 

Within the Upper Shannon Subcatchment, smaller defined sub-subcatchments, often only a 

few hectares in size, include individual minor and mostly intermittent watercourses and 

wetlands, marshes and lagoons: these generate potential ASS conditions. 

 

http://www.thelist.tas.gov.au/
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2.2 Published geology and soils 

2.2.1 Regional geological setting 

The geology of the district is characterised by Jurassic-age dolerite, which as sills and 

associated dykes has intruded flat-lying or gently-dipping Permian-age and Triassic-age 

sedimentary rocks. Together with contemporaneous and later faulting, the rocks have been 

lifted almost a kilometre vertically above surrounding terrains to form Tasmania’s central 

highlands. 

 

2.2.2 Geology of the St Patrick Plains area 

The geology of the St Patrick Plains and adjacent areas is dominated by Jurassic-age dolerite. 

Small areas of Permian-age sedimentary rocks occur to the south on the property Christian 

Marshes. 

Fairly extensive areas of volcanic rocks (basalt) occur over St Patricks Plains. The volcanics 

are probably relatively thin, although more than twenty deeper volcanic eruptive centres are 

inferred to be present6. 

Superficial deposits of unconsolidated Quaternary-age alluvium occupy many of the drainage 

lines in the district. Soils developed on the alluvium have generated potential ASS conditions. 

 

2.2.3 Soils 

Parts of the St Patricks Plains plateau area are devoid of soil, or carry only very thin veneers 

(<0.2m thick or so). Elsewhere, and particularly in and adjacent to marshes, wetlands and 

lagoons, profiles up to a metre or so thick have developed on the dolerite (and basalt) 

bedrock. These areas also roughly correspond to the mapped zones of potential ASS depicted 

in Figures 1 and 2. 

Test pits ASS1 – ASS4 were also located within these areas. Table 1 summarises the soil 

profiles exposed in each pit, and the soil horizons from which the ASS samples collected. Test 

pit photographs showing sample locations are presented in Attachment 2. 

From an ASS perspective, soil texture is an important controller on acid neutralising capacity 

(ANC). See Section 3.1. 

 

2.3 Groundwater 

Shallow groundwater occurs throughout the district, with water tables at depths typically less than a 

metre or so.  The lagoons and wetlands occur where the water table intermittently or permanently lies 

at or above the land surface. 

Shallow groundwater entered all four test pits, mostly from the topsoil horizons (Layers 1 and 2 in 

Table 1). 

 
6 Sutherland, FL and Hale, GEA 1970. Cainozoic volcanism in and around Great Lake, Central Tasmania. Papers and 
Proceedings of the Royal Society of Tasmania, vol. 104 , pp. 17-36 
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Table 1. Summary of test pits ASS1 – ASS4.  See Figures 1 and 2 for locations, and Attachment 1 
for test pit photographs.  
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2.4 ASS laboratory results 

The full ALS report of ASS analyses is presented in Attachment 2.  

 

 

3 DISCUSSION 
 

3.1 Soil texture types and oxidisable sulphur triggers   

From a textural perspective in relation to ASS analyses, ten of the 14 tested samples are 

visually judged to be coarse-grained (Table 2). One is medium-grained, and three (two are 

Layer 3 B horizons) are fine-grained. Different ASS trigger values apply to different soil 

textures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Comments on ASS analyses   

Table 3 summarises the ASS results in Attachment 2. Some relevant observations are: 

• the reduction in pH from field pH [pH(F)] to oxidised pH [pH(Fox)] exceeds 3 pH units 

for three of the four surface soil samples (Layer 1 in Table 1). Generally, the higher 

the value, the higher the ASS potential. 

• for relatively small ground disturbances in the 100 – 1000t range, the net acidity 

measured in sulphur units (%S) exceeds the trigger values for the texture type (Table 

2) in five samples, and  

• for larger ground disturbances of more than 1000t, the net acidity measured in sulphur 

units (%S) exceeds the trigger values for all tested samples (Table 2).  

 

Table 2. Action criteria for ASS soil analyses based on three broad soil texture categories. Reproduced 

without amendment from Tasmanian Acid Sulfate Soil Management Guidelines 
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Table 3. Summary of ASS laboratory results for 14 samples from test pits ASS1 – ASS4.  See Figures 1 
and 2 for locations, and Attachment 2 for the ALS laboratory report.  
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4 CONCLUSIONS 
Based on the reconnaissance survey,  

• the limited-sampling ground truthing has supported the ASS potential of soils depicted 

in overlays on www.thelist.tas.gov.au. 

• at all four test pits, and by reasonable inference in similar soils across the proposal 

footprint, topsoils (at least the Layer 1 A1 horizon, and possibly the Layer 2 A2 

horizon) are at least low ASS potential, and may be higher; some subsoils may also 

qualify as ASS,  

• subject to follow-up ASS sampling and analysis over the footprint of the proposed 

wind farm, parts of the infrastructure footprint will need ASS management.  A 

sufficiently-detailed survey will be required to estimate depths and volumes of ASS 

soil, and 

• depending on follow-up soil survey results, regulators may require an approved ASS 

Management Plan which sets out detailed protocols (eg material handling procedures, 

lime addition) appropriate to the various levels of ground disturbance proposed.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.thelist.tas.gov.au/
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Attachment 1 
(5 pages including this page) 

 

Test pit photographs 

 

The scale in some of these photos is graduated into red- and black-numbered segments each one 
metre long. The numbers are decimetres. 

 

There are three photos at each test pit. The main photo shows the soil profile in the pit. The two inset 

photos show (a) a general view showing the pit in relation to general site features, and (b) the soils 

excavated from the pit (laid out in the order they were excavated). 
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View west 

Start End 

Sample ASS1(a) 

Sample ASS1(b) 

Sample ASS1(c) 

Sample ASS1(d) 
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View north 

Start End 

Sample ASS2(a) 

Sample ASS2(b) 

Sample ASS2(c) 
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View northeast 

Start End 

Sample ASS3(a) 

Sample ASS3(b) 

Sample ASS3(c) 

Sample ASS3(d) 
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View southeast 

Start End 

Sample ASS4(a) 

Sample ASS4(b) 

Sample ASS4(c) 



Ark Energy: Proposed wind farm, St. Patricks Plains, central highlands Tasmania 

Reconnaissance acid sulfate soils report      22 December 2022 
 

 
 

William C Cromer Pty Ltd 

www.williamccromer.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2 
(7 pages including this page) 

 

ALS Chain of Custody Form (1 page) 
ALS laboratory report  EM2220953 for ASS analyses (5 pages) 

 
 

(Pages 6 – 10 of the ALS laboratory report are purposely omitted. They relate to surface water and 
groundwater analyses and are described in a separate report.) 
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