
 

 

 
 
 
 
 
 

 

Inland Rail Project: 
Preliminary Resource Investigation �± Ralston  
 
Ralston Site 
 
Prepared for:   

Quarry Solutions 
 
 
Date:     
October 2019 
File Ref: 2418_220_001 
  
 



Inland Rail Project   

Preliminary Resource Investigation 

 

 

Document Control  

 
 

 
 
October 2019 / file ref.2418_220_001  GROUNDWORK p l u s 

PAGE i 

Job Details  

Ref no.: 2418_220_001 

Document Title: Inland Rail: Preliminary Resource Investigation - Ralston 

Principal Author: Troy Lowien 

Client: Quarry Solutions 

 
 
 

Document Status 

Version Description Date Author 
0 First Draft October 2019 Troy Lowien 
    

    
    

 
 
 

Distribution Record 

Destination # Copies (electronic / hardcopy) 
V0 R1        

Terry Woods 1E 1E        
          
          
          

 
 
 
Copyright © 
These materials or parts of them may not be reproduced in any form, by any method, for any purpose except with written permission from Groundwork Plus. 
 
 



Inland Rail Project 

Preliminary Resource Investigation 

 

 

Table of Contents  

 
 

 
 
October 2019 / file ref.2418_220_001  GROUNDWORK p l u s 

PAGE ii 

Disclaimer ..................................................................................................................................................... 1 

Executive Summary ....................................................................................................................................... 1 

1. Introduction ........................................................................................................................................... 3 

2. Key Site Details ..................................................................................................................................... 4 

3. Investigations ........................................................................................................................................ 5 

4. Results of Investigations ....................................................................................................................... 6 

4.1 Results .......................................................................................................................................... 7 

4.2 Petrology ..................................................................................................................................... 12 

7. Important Information .......................................................................................................................... 13 

 
 

List of Tables 
 
Table 1 �² Inferred Resources ......................................................................................................................... 2 
 
 

Appendices 
 
Appendix 1 Percussion Drill Hole Photographs and Logs 
Appendix 2 Petrographic Report 
Appendix 3 Understanding Your Geological Report 
  

 



Inland Rail Project   

Preliminary Resource Investigation 

 

 
 
October 2019 / file ref.2418_220_001  GROUNDWORK p l u s 

PAGE 1 

Disclaimer 

This report and all its components (including images, audio, video, and text) are copyright.  Apart from fair dealing for 

the purposes of private study, research, criticism, or review as permitted under the Copyright Act 1968, no part may 

be reproduced, copied, or transmitted in any form, or by any means (electronic, mechanical or graphic) without the 

prior written permission of Groundwork Plus. 

 

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may not rely on this 

report.  Groundwork Plus waives all liability to any third party loss, damage, liability or claim arising out of or incidental 

to a third party publishing, using or relying on the facts, content, opinions or subject matter contained in this report.   

 

Groundwork Plus waives all responsibility for loss or damage where the accuracy and effectiveness of information 

provided by the Client or other third parties was inaccurate and was relied upon, wholly or in part in reporting.  This 

report is a dynamic/alive document and may be modified as new information is revealed or unrecognised impacts are 

encountered.  For further information about understanding this report refer to APPENDIX 3.   

 
Ralston Site �± Drill rig operating at the southern hilly rise. Material at this location reported slightly weathered to fresh basalt terminating in ferruginous material with 
increased fines at eight metres. Inferred to represent increase weathering in association with underlying sedimentary rock types. 

Executive Summary 

As part of a preliminary resource investigation conducted in central NSW following the proposed Inland Rail route from 

Narromine to Inglewood preliminary drilling and field mapping has identified key sites hosting modestly sized resources 
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of commercial interest. These resources include basalt (Ralston Site). The total resources available are shown below 

in Table 1- Inferred Resources.  

Table 1 �² Inferred Resources 
 

Site Name  
m3   

(in situ) Geological comments and calculation constraints  

Ralston Site 1,798,000 

Calculated to 281mRL and 290mRL as the inferred base of competent basalt of the 
southern and northern hills respectively.  Based on drilling, local LIDAR derived 

topographic data and aerial photo interpretation.  Constrained to Lot boundary, current 
infrastructure and by conceptual pit designs with 50-degree batters, 

Based on drilling data and  

Key Findings  

�x Drilling and field mapping have identified key sites which may prove serviceable to the Inland Rail Project 

observing proposed routes. 

�x Ralston Site �± The site consists of a significant high-quality basalt resource which forms a large hill and 

smaller rise to the south. 

�x The low elevations, resource distributions, weathering profile and confining topography of the Ralston Site is 

well suited to simple lateral quarrying progressions effectively slicing the targeted elevated resource from the 

surrounding agricultural plains with subsequent access to deeper resources. 

�x This resource estimate is preliminary as additional resources, should they be required, could be defined on 

site. 
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1. Introduction  

Groundwork Plus was commissioned by Quarry Solutions to conduct a collaborative investigation to gather sufficient 

information to recommend key sites of interest to service the material needs of the anticipated Inland Rail Project.  

Drilling was completed over one day beginning 2nd of May 2018 and was jointly supervised by Terry Woods of Quarry 

Solutions and Luke Ryan of Groundwork Plus.  A total of 10 percussion drill holes were completed over the site by an 

air track top hammer rig during this time with samples retrieved at each site for further analysis and digitisation into 

logs. Brief reconnaissance style geological mapping of the site was also completed to inform hole locations and confirm 

the broad nature and distribution of the rock types on site.  
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2. Key Site Details 

Location: Lot 82 DP820705. Situated 28km east of Gulargambone at the junction of Tooraweenah Road 

and Weenya Road. 

Land Use: Site is currently used for agricultural activity. 

Landform: Hilly rise to 357m AHD surrounded by gently undulating agricultural plains. 

Site Geology:  Residual basalt flow overlying sandstone to argillite sedimentary rock, refer DRILLHOLE 

LOCATION �² RALSTON 

Vegetation:  

 

 

Site is bereft of vegetation. 
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3. Investigations 

The results of this report relate to investigative drilling conducted in central NSW with the object to identify potential 

quarry resources and nominate sites to service the anticipated Inland Rail Project. The Inland Rail Project requires a 

broad range of quarry materials including significant fill, pavement, sealing and ballast products to be sourced along 

the breadth of the proposed line which is not yet finalised. Accordingly, sites were chosen following a desktop review 

conducted by Groundwork Plus in consultation with Quarry Solutions, and accessed opportunistically with the 

permission and co-operation of the land owner. Final determination of the site, subsequent drill hole locations and 

resource sampling and logging was conducted by a suitably qualified geologist (Luke Ryan �± Groundwork Plus) and 

overseen from an operational perspective by a representative of Quarry Solutions (Terry Woods).  

Investigation of the Ralston Site �Z�D�V���F�R�Q�G�X�F�W�H�G���R�Y�H�U���W�Z�R���D�G�M�D�F�H�Q�W���K�L�O�O�V�����%�R�W�K���E�H�L�Q�J���X�Q�H�[�S�O�R�U�H�G���³�*�U�H�H�Q�I�L�H�O�G�V�´���V�L�W�H�V��

showing surficial extremely to distinctly weathered basalt cobbles but no outcrops available to mark geological contacts. 

Investigative drilling consisted of ten (10) percussion holes in total comprising seven (7) on the northern hill and three 

(3) on the smaller hilly rise to the south. The maximum depth achieved was 20 metres and material was retrieved at 

one (1) metre intervals to be stored in GPS tagged chip trays. Rock encountered across the site was highly consistent 

indicating a competent remnant basalt flow.  The results of the investigation are discussed in Section 4 and the 

percussion drill-hole logs are attached in APPENDIX 1 �² PERCUSSION DRILL HOLE PHOTOGRAPHS AND LOGS. 

 
Ralston Site �± �5�H�S�U�H�V�H�Q�W�D�W�L�Y�H���S�U�R�J�U�H�V�V�L�R�Q���W�R���G�H�S�W�K���R�I���W�K�H���E�D�V�D�O�W�¶�V���Z�H�D�W�K�H�U�L�Q�J���S�U�R�I�L�O�H���Z�L�W�K���U�H�G�X�F�H�G���I�H�U�U�X�J�L�Q�R�X�V���D�U�J�L�O�O�L�F���V�H�F�R�Q�G�D�U�\���S�K�D�V�H�V���D�W��two metres 
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4. Results of Investigations 

The resource estimate is based on the results of the very preliminary site inspections possible combined with the 

information returned from all percussion drill-holes completed by Ron Sothern Drilling.  The material encountered was 

geologically logged pursuant to Australian Standard AS1726-1993: Geotechnical Site Investigations.  Estimated 

material strength, average penetration rate, degree of weathering, degree of alteration, rock structure, foliation 

intensity, and general rock type were recorded. The percussion drill-hole logs are attached in APPENDIX 1 �² 

PERCUSSION DRILL HOLE PHOTOGRAPHS AND LOGS. 

 

The details of the drilling are listed below: 

Contractor: Ron Sothern Drilling  

Holes Drilled: 10 Percussion Holes 

Total Meters Drilled: 139m 

Drill Hole Inclination: Linear holes drilled at -90° 

Drilling Date: May 2018 

Hole Size: 89mm   

Drilling Style: Top hole hammer  

 

 
Drill Hole Locations 
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In general the drilling conditions encountered across the site were good. Drill penetration rates were recorded and 

varied across the site, however, averaged approximate Ralston (1.4m/sec). This suggests that the target rock has high 

potential for use as high quality quarried products.  

 

4.1 Results 

The geology of the site is defined by two hills which represent a residual basalt flow surrounded by, and inferred to 

overly, denuded sedimentary rock types which account for the surrounding agricultural plain. Investigative drilling 

accounts for an average of �R�Q�H�����������P�H�W�U�H���R�I���R�Y�H�U�E�X�U�G�H�Q���D�F�U�R�V�V���E�R�W�K���K�L�O�O�V���D�V���G�L�V�W�L�Q�F�W�O�\���Z�H�D�W�K�H�U�H�G���U�R�F�N���Z�L�W�K���I�U�H�V�K���³�E�O�X�H��

�U�R�F�N�´���F�R�Q�W�L�Q�X�L�Q�J���W�R���G�H�S�W�K�����2�E�V�H�U�Y�D�W�L�R�Q�V���P�D�G�H���R�I���W�K�H���E�D�V�D�O�W�¶�V���Z�H�D�W�K�H�U�L�Q�J���S�U�R�I�L�O�H���D�W���W�K�H���W�H�U�P�L�Q�D�W�L�R�Q���R�I���K�R�O�H�V��IR6-1 and 

IR6-10 suggest that the basalt may display increased weathering as it approaches an inferred underlying sandstone 

contact. This is a common occurrence among mafic igneous contact zones but should be confirmed with further 

investigation none the less. Importantly the basalt is consistent, sparsely vesicular with no observable amygdule or 

significant hosted smectite-chlorite segregations. As such it is predicted to produce a broad range of quarry products 

including fill, pavements, sealing and asphalt aggregate and ballast.  

 

Overburden 

The residual soil and overburden were variable across the site with a range of thickness between 0.5m and 2.0m.  Drill 

results and field observations suggest that the overburden will be thinner on the main, slightly elevated ridge lines and 

will increase away from the ridgelines down slope, with the overburden thickness at the base of the slope likely to be 

several metres thick.  

 

In practical terms it is likely that the first two metres of material in most areas will only be suitably for the production of 

lower grade road bases and fill.  Below two to three metres higher quality road bases, concrete aggregates, sealing 

aggregates and rail ballast should be able to be produced.  None of the drill-holes on site encountered groundwater. 

 

Percussion drilling has supported the hypothesis that the material is most likely of a sub volcanic genesis as all holes 

intersected generally grey, massive, homogenous to flow banded, sparsely porphyritic basalt.  
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Ralston Site �± Percussion chips by depth with tagged chip tray displaying weathering profile ubiquitous on site. 

 

Basalt Resource 

The northern hill and southern hilly rise reach 357mAHD and 293mAHD respectively.  Textures recognised were 

generally consistent with the basalts of the area, being sparsely vesicular, flow lineated in part but with generally a 

massive and homogenous appearance likely to produce well-shaped aggregate.  Dominant minerals in the basalt are 

plagioclase feldspar, pyroxene, olivine and opaques, with secondary minerals including calcite, smectite-chlorite and 

goethite evident in surficial weathered rock. Importantly the basalt from both hills is consistent with essentially identical 

weathering profiles, mineralogy and formative textures and an inferred relationship with underlying sediments to be 

confirmed with further investigations. Therefore, while only three drill holes were achievable on the southern rise the 

basic quality of the rock can be stated with some degree of confidence even though its distribution cannot at this stage. 

 
Representative alteration and weathering profile of the basalt at the Ralston Site. Retrieved from the southern flank of the vast northern hill. 

 

The distinctly weathered basalt chips recovered at both the northern hill and southern rise generally appear medium 

to hard, of medium to high strength and relatively durable and should provide (requiring test work confirmation) a good 

source of quarry material for concrete aggregate, road basses and fill.   
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The slightly weathered to fresh material appears hard, strong and durable and should provide (requiring test work 

confirmation) an excellent source of quarry material.  The rock has limited free silica content and is predicted to be 

innocuous in terms of alkali silica reactivity provided significant quartz filled vesicles are not observed, refer APPENDIX 

2 �² PETROGRAPHIC REPORTS.   

 

 
Ralston Site �± The surrounding agricultural land when viewed from the southern hilly rise is flat and provides potentially suitably hardstand for products pending 

flood analysis. View looking south-east. 
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Ralston Site - View looking north from southern hilly rise to the higher hill to the north with denuded agricultural land between. 

 

Ralston Site �± View looking north towards the southern hilly rise and illustrating the weathered condition of surficial spalls and essentially unvegetated area hill 

crest. 
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To constrain the estimate of available basalt two conceptual pit designs were constructed using a batter angle of 50° 

and a base of 290m RL for the northern hill and 208m RL for the southern hill.   

The estimated volume of basalt available at the Ralston site is approximately 1.8M m3. 

 
Conceptual Pit Designs for Resource Volume Estimation 
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4.2 Petrology 

A sample from the Ralston Site �Z�D�V���U�H�W�U�L�H�Y�H�G���D�W���D���G�H�S�W�K���U�H�J�D�U�G�H�G���D�V���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���W�K�H���V�L�W�H�¶�V���J�H�R�O�R�J�\���D�Q�G���X�V�H�G���I�R�U��

petrographic analysis to determine salient mineralogical and textural features as well as determine if deleterious 

secondary minerals are present which may constrain the utility of the rock. Each Petrographic Inspection Report can 

be found in APPENDIX 2 �² PETROGRAPHIC REPORTS. An excerpt with associated microphotograph is provided 

below. 

�7�K�H���E�D�V�D�O�W�¶�V���G�R�P�L�Q�D�Q�W�O�\���S�U�L�V�W�L�Q�H���D�Q�G���F�R�Q�V�H�T�X�H�Q�W�O�\���U�R�E�X�V�W���P�L�Q�H�U�D�O���D�V�V�H�P�E�O�\�����W�H�[�W�X�U�H���Dnd weathering profile are well 

suited to a broad range of industrial applications including Unbound Pavements, Cover Aggregate, Aggregate for 

Concrete, Rail Ballast CT147, Manufactured Sand and Gabion/Revetment. Allocation of this aggregate to Asphalt 

Aggregate should be preceded by polished aggregate friction value (PAFV) testing given observed moderate flow 

alignment and fine crystal sizes. 

Microphotograph displaying representative mineral assembly of the basalt including abundant olivine crystals and sparse phenocrysts, mildly 
flow aligned plagioclase, opaques and fine tabular pyroxene.  

For engineering purposes, the rock may be summarised as: 

�� Olivine Basalt, a Basic Igneous Rock. 

�� Essentially unweathered to slightly weathered with rare thin ferruginous patinas coinciding with weathered 

pre-existing fracture planes 

�� Hard, of high strength and regarded as durable. 

�� Non-porous with minor residual vesicular voids and no heir-line fractures. 

�� 9% texturally isolated secondary phases including 2% robust vesicular quartz. 

�� Containing 2% free silica as secondary quartz with minor observable remnant volcanic glass. On this basis 

the basalt is considered innocuous in relation to ASR in concrete.  








































