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Executive Summary 

Ramboll Australia Pty Ltd (Ramboll) was commissioned by Transport for NSW (TfNSW) on behalf 

of the Transport Asset Holding Entity (TAHE or the client) to prepare a Remediation Options 

Assessment (ROA) for contamination within or originating from the Goulburn – Bombala rail 

corridor at Tarago, NSW. The rail corridor at Tarago is shown on Figure 1, Appendix 1 and is 

here-in referred to as the site and includes a section of rail corridor and the property 106 

Goulburn Street also known as the former Station Masters Cottage (SMC). 

Eleven remediation options were identified as potentially applicable to the general type and scale 

of contamination. These options were screened based on permissibility and feasibility and eight 

options, all considered to be permissible and feasible were carried through to detailed 

assessment.  

Detailed assessment comprised scoring the options to describe their performance compared to 

each other. Options with higher scores were preferred over options with lower scores.  

Detailed assessment occurred via workshops coordinated by Ramboll and attended by TfNSW 

subject matter experts in community engagement, environmental management, rail operations 

and rail engineering specifically relevant to the NSW Country Regional (rail) Network (CRN). The 

assessment was framed through SURE by Ramboll; an interactive online platform providing 

multicriteria comparison for assessment of remedial options based on sustainability. This 

approach is based on comparison of remediation options through qualitative assessment against 

indicators grouped under domains of economic, environmental and social sustainability. Specific 

aspects of the workshops included: 

• Defining sustainability indicators that were specifically relevant to contamination at the 

site. A total of 26 indicators were adopted with eight under the environmental domain, 

ten under social domain and eight under the economic domain.  

• Assigning weightings to each sustainability indicator to reflect their comparative 

importance 

• Assigning scores against each remediation option for each sustainability indicator 

 

Overall scores were then calculated by multiplying the weighting for each indicator by the 

corresponding scores for each option. Theses weighted scores were then added together to give 

overall scores.     

The overall scores are summarised in Figure 1 below where a higher score indicates a preferred 

option.  
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Figure 1: Remediation Options Assessment Scoring Summary 
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Offsite containment of contaminated soils at the Lake George Mine is identified as the most 

sustainable option based on the assessment completed. This option comprises:  

• Excavation of contaminated materials from the redundant Woodlawn Siding and areas 

adjacent the rail formation.  

• Road transportation of contaminated materials to the Lake George (legacy) Mine which 

Legacy Mines is preparing for rehabilitation  

• Placement of contaminated materials in a containment cell being constructed as part of mine 

site rehabilitation works  

• Recontouring of the final landform onsite to address any potential impacts of the proposed 

excavation on rail operations with specific regard for site hydrology 

• Management of remnant contamination in the in the operational rail formation and at depth 

around the former loadout facility under an LTEMP. 

Based on preliminary estimates prepared to inform comparison of the options the cost for this 

option is estimated at approximately $2M. It is noted however that cost estimates sourced during 

procurement of a remediation contractor (after detailed design is complete) may vary 

considerably. 

Following finalisation of the selected remediation option a detailed design package should be 

prepared to facilitate licencing and approvals, tendering to remediation contractors, refined 

assessment of cost (through responses from contractors) and completion of remediation.  
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1. Introduction 

Ramboll Australia Pty Ltd (Ramboll) was commissioned by Transport for NSW (TfNSW) on behalf 

of the Transport Asset Holding Entity (TAHE or the client) to prepare a Remediation Options 

Assessment (ROA) for contamination within or originating from the Goulburn – Bombala rail 

corridor at Tarago, NSW. The rail corridor at Tarago is shown on Figure 1, Appendix 1 and is 

here-in referred to as the site. The site includes a section of rail corridor and the property known 

as 106 Goulburn Street, a former station masters cottage at 106 Goulburn Street Tarago (here-in 

referred to as the SMC). SMC was found to be impacted by contamination originating from the 

rail corridor and is therefore included in the site.   

1.1 Background 

Ramboll has assisted TfNSW to date in the assessment and management of site contamination 

including assessment of risks to human health and ecological receptors within and surrounding 

the site.  

In November 2019 the portion of rail corridor was notified to the NSW Environment Protection 

Authority (EPA) under Section 60 of the Contaminated Land Management Act 1997 (CLM Act) and 

on 25 March 2020 the NSW EPA declared the portion of rail corridor to be significantly 

contaminated under Section 11 of the CLM Act (Declaration Number: 20201102; Area Number 

3455). The portion of rail corridor was published on the EPA’s list of notified sites as 

“contamination is regulated by the EPA under the CLM Act”. The declaration defines the 

substance of concern in soil (“the Contaminant”) to be lead described as follows:  

• Lead concentrations in soil within the rail corridor (Lot 22 DP1202608) exceed national 

guideline values for the protection of human health and the environment. 

• Lead contamination has impacted adjacent land at 106 Goulburn Street, Tarago (Lot 1 

DP816626), with soil found to contain lead at concentrations exceeding national guideline 

values for the protection of human health and the environment. 

• There are complete exposure pathways to lead for occupants of 106 Goulburn Street, as well 

as potentially complete exposure pathways for persons working within the rail corridor and; 

• There are potentially complete exposure pathways for onsite and offsite ecological receptors. 

 

An Action Plan (Ramboll 2022) was prepared defining interim management measures and 

verification monitoring to be implemented until completion of remediation. 

A voluntary management proposal (VMP) was prepared to define how the Contaminant and 

associated risks would be managed and this was approved by the NSW EPA on 28 May 2020.  

Principal features of the VMP that relate to assessment of remediation options are:  

P8. Assess remediation options to address risks from the Contaminant on, or 

originating from, the Site.  

P9. Select a preferred remediation option integrating consultation with the community 

and other stakeholders. 

1.2 Objective 

The objective for this ROA is to assess appropriate and feasible remediation options to enable 

TfNSW to make an informed decision regarding a remediation strategy for the site.  
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1.3 Regulatory Framework and Guidelines 

This document has been prepared with reference to the following legislation and codes of 

practice: 

• NSW Work Health and Safety Act 2011. 

• NSW Work Health and Safety Regulation 2017. 

• Protection of the Environment Operations Act 1997. 

• Environmental Planning and Assessment Act 1979. 

• Protection if the Environment Operations (Waste) Regulation 2014. 

• Contaminated Land Management Act 1997. 

• SafeWork NSW Lead Guidance. 

• SafeWork Australia Code of Practice: Managing Risks of Hazardous Chemicals in the 

Workplace. 

• NSW EPA LeadSmart – Work Smart: Tradespeople and Mining Industry Workers. 

• NHMRC Managing Individual Exposure to Lead in Australia – A Guide for Health Practitioners 

2016. 

• SafeWork NSW Workplace Exposure Standards for Airborne Contaminants. 

• NSW EPA  Site Auditor Scheme Guidelines 3rd Edition 2017. 

• NSW EPA Contaminated Sites Sampling Design Guidelines 2022. 

• National Environmental Protection (Assessment of Site Contamination) Measure (NEPM) 

2013. 

• NSW EPA Guidelines for consultants reporting on contaminated land 2020. 

• NSW EPA Guidelines for the Assessment of On-Site Containment of Contaminated Soil 1999. 

 

Additionally, regulations and guidelines relevant to interstate transport and disposal of waste will 

be applicable.  
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6. Assessment Criteria  

6.1 Soil 

The criteria proposed for the assessment of soil contamination were sourced from the following 

references: 

• National Environment Protection Council (NEPC), National Environment Protection 

(Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPM, 2013). 

• ‘Tarago Loop Extension Preliminary Human Health Risk Assessment Ramboll’ dated 

17 October 2019 by Ramboll (Ramboll 2019d). 

 

The NEPM (2013) provides health-based soil investigation levels (HILs) and ecological-based 

investigation levels (EILs) for various land uses. Based on the current and future use of the site, 

and the surrounding land, the guidelines adopted for the ROA are as follows:  

• HIL A – Health investigation level for residential use including residential with 

garden/accessible soil (home grown produce <10% fruit and vegetable intake, (no poultry), 

also includes children’s day care centres, preschools and primary schools. HIL A is applicable 

to 106 Goulburn Street, Tarago.  

• HIL D – Health investigation level for commercial/industrial such as shops, offices, factories 

and industrial sites. The HILs are applicable for assessing human health risk via all relevant 

pathways of exposure. The HILs are generic to all soil types and apply generally to a depth of 

3 m below the surface for industrial use. HIL D is applicable to the rail corridor including the 

Train Station. 

• EIL for urban residential and public open space and EIL for commercial/ industrial use – 

ecological investigations levels applicable for assessing risk to terrestrial ecosystems. EILs 

depend on specific soil physicochemical properties and generally apply to the top 2 m of soil.  

Ramboll (2019d) determined a site-specific trigger level (SSTL) for lead protective of current and 

future onsite workers of 2,200 mg/kg and a site-specific EIL for lead of 1,800 mg/kg. 

The human health and ecological criteria adopted for the ROA are provided in Table 6-1. 
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7. Results 

7.1 Review of Historic Assessments                                      

Previous investigations reviewed to inform CSM for the site and requirement for remediation 

comprised: 

• Tarago NSW August 2019 - June 2023 Surface Water Monitoring (Ramboll 2019a – 2023a). 

• Tarago Rail Corridor Environmental Site Assessment (Ramboll 2019b). 

• Tarago Rail Corridor and Tarago Area Detailed Site Investigation (Ramboll 2020a). 

• Tarago Rail Corridor and Tarago Area Detailed Site Investigation Addendum (Ramboll 2020b). 

• Lead Investigation Report 106 Goulburn Street Tarago (Ramboll 2020c). 

• Tarago Air Quality Monitoring Reports April 2020 – February 2021 (Ramboll 2020d - 2022a). 

 

Results from previous investigations is summarised in the following sub-sections. 

7.1.1 Vertical Delineation of the Contaminant at the site 

Results from previous assessments informed delineation of the Contaminant within the rail 

formation and adjacent soils across an area of approximately two hectares and to a maximum 

depth of 0.5 mbgl. Concentrations of lead were observed to be highest in shallow soils and 

generally decreased below assessment criteria from 0.5 mbgl. Continued reduction in lead 

concentrations was observed from 0.5 – 4.5 mbgl. Exceptions to this vertical extent were noted 

around the former Load-out Complex where lead exceeded assessment criteria at depths of 

around 1 mbgl. The elevated concentrations reported occurred in material including asphalt and 

ballast; and are indicative of the site surface during operation of the Load-out Complex (i.e.: 

before historic application of capping). 

 

Qualitative assessment indicates a relationship between concentrations of lead and other metals 

such as copper and zinc.  

 

Assessment of the vertical extent of lead in site soil is summarised on Figures 2a – 2e, 

Appendix 1.  

7.1.2 Additional Assessment of Site Surface Soils 

Visual evidence of ore concentrate was observed in surface soils adjacent a drainage line 

upstream of the middle culvert in June 2020 as shown on Figure 2b, Appendix A. These 

impacts may have occurred during the rail loop extension as this evidence was not observed 

during previous assessment of the area. Assessment by field portable X-ray fluorescence (fpXRF) 

identified concentrations of the Contaminant and other metals above assessment criteria for the 

site and reported concentrations that adversely impact the receiving environment for 

downstream surface waters. 

Soils were analysed surrounding the siding (excluding rail formation) at 0.1 mbgl at three 

locations where concentrated lead was reported at the surface (PIA2, PIA4, PIA5 – Figure 2b, 

Appendix A). Metals concentrations were observed to be much lower at 0.1 mbgl compared to 

the surface and this supports conclusion that the observed impacts are limited to surface soils.  

This area of surface soil contamination is presented on Figure 2b, Appendix 1. The extent of 

the Contaminant onsite (including at the former Load-Out Complex) has been delineated and is 

described by red shading on Figures 2a – 2e, Appendix 1. 
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exceeded ecological criteria up and down gradient of the site. Copper, lead, and chromium were 

observed in groundwater onsite down gradient of site contamination.  

In the closest downgradient offsite well (MW6), all contaminant concentrations were reported 

below ecological and human health criteria. Cobalt was reported above ecological criteria in the 

nearest well to the Mulwaree River (MW7) however based on the presence of cobalt in 

groundwater upgradient of site contamination and the absence of cobalt immediately 

downgradient of site, the observed cobalt concentrations in groundwater are considered 

indicative of regional conditions unrelated to the site.  

Dissolved metal concentrations, indicative of contaminant migration are low and indicate a low 

potential for impacts in the receiving body of Mulwaree River and the community use of the 

aquifer.  

7.3 Surface Water and Sediment 

Surface water and sediment monitoring completed during the Tarago Rail Corridor and Tarago 

Area Detailed Site Investigation (Ramboll 2020a) identified lead and co-located metals in surface 

water and sediment above human health and ecological criteria on site upstream and/or 

downstream of the three rail culverts.    

Monitoring results since 2019 indicate no evidence of offsite migration of contaminants in surface 

water and no increasing trends in concentrations that would represent an unacceptable human 

health risk, with no reported exceedances in the adopted human health criteria for the 

contaminants of concern (Ramboll 2019a – 2023a). 

Similarly, monitoring results indicate no evidence of offsite migration of contaminants in surface 

water and no increasing trends in concentration that would represent an unacceptable risk to 

ecology. Concentrations of copper and zinc observed in the Mulwaree River are consistent with 

background concentrations and do not indicate impacts from the site (Ramboll 2019a – 2023a). 

7.4 Public Spaces 

The results of the public space investigation by fpXRF indicated lead concentrations in surface soil 

in most areas assessed are below the adopted assessment criteria indicating that widespread 

impacts from the lead ore within rail corridor have not occurred. However, there are three areas 

identified with elevated concentrations as follows: 

• In areas along the haul route between the mine and the rail corridor. 

• On Mulwaree Street and in the roadside drain downstream. 

• On an overland flow path from the rail corridor adjacent the SMC and across Boyd Street.  

Items 1 and 2 are considered unrelated to lead within the rail corridor for the following reasons: 

• The Contaminant has been delineated onsite except for localised offsite migration through 

surface water and dust. This includes delineation of the Contaminant onsite and elevated lead 

concentrations on Stewart Street (the closest part of the haul route).  

• Historic practices are known to have occurred along the haul route (transport of ore by truck) 

and on Mulwaree Street that could have resulted in lead contamination. 

• The haul route and Mulwaree Street are elevated above the site such that movement of the 

Contaminant via surface water is not feasible; and 

• The degree of contamination in the haul route and on Mulwaree Street exceeds the degree of 

impacts linked to dust by an order of magnitude.   
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Item 3 is related to the migration of lead ore from the rail corridor by surface water and further 

investigation was completed by enRiskS in 2021 (enRiskS 2021a). The risk assessment was in 

relation to exposure and risks to human health and the environment identified on land outside of 

the rail formation in publicly accessible areas, such as road verges and drainage lines, including 

the areas around Boyd Street. Site-specific criteria for human (commercial / industrial) and 

ecological exposure were defined for surface water and soil/sediment. Comparison of the 

available data to the site-specific criteria found that existing risks to be low and acceptable.  

7.5 Waste Classification 

The results from previous investigations were assessed to provide an indicative waste 

classification assessment of the materials onsite. The results indicate that lead is the key 

contaminant driving waste classification. Assessment of lead concentrations against Contaminant 

Thresholds (CT), Specific Contaminant Concentration (SCC) and Toxicity Characteristic Leachate 

Procedure (TCLP) supports segregation of contaminated soil into the following three types: 

• Ballast fines from the Woodlawn Siding as Hazardous Waste 

• Ballast from the Woodlawn Siding as General Solid Waste 

• Soils adjacent the rail formation as Restricted Solid Waste 

• Soils from SMC as General Solid Waste  

Complete waste classifications have not yet been prepared and will be where wastes are to be 

taken offsite under the preferred remediation option. 
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8. Conceptual Site Model 

A Conceptual Site Model (CSM) is a site-specific qualitative description of the source(s) of 

contamination, the pathway(s) by which contaminants may migrate through the environmental 

media, and the populations (human or ecological) that may potentially be exposed. This 

relationship is commonly known as a Source-Pathway-Receptor (“SPR”) linkage. Where one or 

more elements of the SPR linkage are missing, the exposure pathway is considered to be 

incomplete, and no further assessment is required. Where this linkage is found to be complete, it 

does not indicate that health or environmental risk is present, but rather triggers either a more 

detailed investigation or exposure controls. The findings of all assessments referenced here-in 

are considered in the exposure pathway assessment presented below.  

CSM figures are presented Sections A1 – A2 and B1 – B2, Appendix 1 and support the 

following discussion of SPR linkages. 

8.1 Sources of the Contaminant 

The primary source of the Contaminant was identified as the ore concentrate from the former 

Load-Out Complex that has been deposited within the rail formation and adjacent shallow soils. 

Concentrations of the contaminant have been identified requiring remediation across 

approximately 23,500 m2 as presented on Figure 2a – 2e, Appendix 1. Further detail is 

provided under Section 9. 

Sources of contamination at SMC are a result of lead dust deposition from the ore concentrate 

from the former Load-Out Complex as well as lead-based paints on the buildings and forms part 

of the 23,500 m2 above.   

8.2 Receptors 

The receptors identified in this CSM were based on a current and future use of the site and 

surrounding land, which currently includes residential and a range of community uses as per the 

zoning as well as commercial/industrial for the rail formation (including the train station and 

carpark).  

The human receptors identified were:  

• Onsite workers (including intrusive maintenance and construction workers). 

• Users of Tarago Train Station. 

• Agents working on behalf of the owners of SMC (TAHE).  

• Offsite residents. 

• A range of offsite community facilities including the Public School, Preschool and Townhall. 

• Workers in adjacent public road reserves. 

The ecological receptors identified were:  

• Onsite ecology. 

• Offsite ecology including crops and livestock. 

• Ecological receptors in the Mulwaree River. 

8.3 SPR Linkages 

An assessment of the SPR linkages for the Contaminant onsite (including the former Load-Out 

Complex) is summarised in Table 8-1. 
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10. Remediation Options Assessment 

10.1 Remediation Goal 

The chosen remediation strategy is to make the sites suitable for: 

• Rail operations in the rail corridor; and 

• Residential use, in accordance with the current zoning, at the SMC.  

10.2 Hierarchy of Options 

A hierarchy of remediation options has been adopted from the NEPM (NEPC 2013) and is presented 

as follows: 

• On-site treatment of the contamination so that it is destroyed, or the associated risk is 

reduced to an acceptable level; and 

• Off-site treatment of excavated soil, so that the contamination is destroyed, or the associated 

risk is reduced to an acceptable level, after which soil is returned to the site; or, 

if the above are not practicable, 

• Consolidation and isolation of the soil onsite by containment with a properly designed barrier; 

and 

• Removal of contaminated material to an approved site or facility, followed, where necessary, 

by replacement with appropriate material; 

or, 

• Where the assessment indicates remediation would have no net environmental benefit or 

would have a net adverse environmental effect, implementation of an appropriate 

management strategy. 

 

In consideration of the above hierarchy, technology to destroy the contaminants present is not 

currently available. Technology to chemically reduce the mobility of contaminants is available 

however as outlined in Section 8.3, mobility of the contaminant is already limited and further 

mobility reduction is not warranted. Therefore options to destroy and reduce contaminant 

concentrations are not considered.  

10.3 Site Constraints and Opportunities 

The Goulburn to Bombala rail line, Tarago Loop line and Tarago Railway Station remain operational 

at the site. As such, impacted soils within the operational rail formation are not able to be removed 

and must be retained. These soils are therefore  excluded from this options assessment.  These 

soils will be managed through the current Action Plan (Ramboll 2022) and can later be 

incorporated in a Long-Term Environmental Management Plan. This approach is considered 

reasonable given: 

• Contaminant concentrations within the main Goulburn - Bombala line and the Tarago Loop line 

are lower than in the former Woodlawn Siding and it is feasible that contaminant risks could be 

adequately reduced without removing contaminants from operational rail lines.  

• Surface water monitoring at the site has identified no impacts off site from contaminants on 

site indicating action to mitigate off site risks is not required, refer Section 7.3.  

 

SMC and the rail corridor land are currently zoned for different land use, with the later comprising 

a less sensitive use. As such, some impacted soils on the SMC site are suitable for reuse in the rail 

corridor and could be excavated and relocated. Each of the remediation options considered later in 

this report incorporate this approach. 
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10.4 Preliminary Screening of Remediation Options 

Methodologies with potential to address the extent of remediation required were considered in a 

preliminary options screening according to the regulated hierarchy of options (Section 10.2) and 

within site constraints (Section 10.3) based on permissibility and feasibility. A summary of the 

preliminary screening of remediation options is presented as Table 10-1.  

Remediation options are ordered in Table 10-1 according to the hierarchy of options described in 

Section 10.2.  
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Return of contaminated materials to the Woodlawn Mine, offsite treatment at a landfill and 

ongoing management without active remediation were each considered not  

feasible however the remaining eight options were considered both permissible and feasible and 

were compared further through detailed assessment.  

10.5 Detailed Assessment of Remediation Options 

The eight remediation options can be summarised as follows and are referred to in Appendix 2.  

• Option 1 – Onsite containment at the Tarago Rail Yard (underground). 

• Option 2 – Onsite containment elsewhere in the CRN (underground). 

• Option 3 - Onsite treatment (screen and immobilise) and offsite disposal. 

• Option 4 - Onsite screening and offsite disposal. 

• Option 5 – Offsite disposal of unsegregated waste. 

• Option 6 – Onsite capping (above ground). 

• Option 7 – Onsite bury and cap. 

• Option 8 – Offsite containment at the Lake George Mine.  

The assessment of the eight remediation options above occurred through workshops co-ordinated 

by Ramboll and attended by TfNSW subject matter experts in community engagement, 

environmental management, rail operations and rail engineering. The assessment was framed and 

documented according to a process defined under SURE by Ramboll; an interactive online 

platform for stakeholder communication and collaboration. The SURE tool inputs were 26 

sustainability indicators described below.  

Remediation option evaluation is calculated by:  

• selecting sustainability indicators that reflect economic, environmental and social parameters 

relevant to the proposed remediation . 

• assigning weighting (1 – 5) to each indicator that reflects the comparative importance of 

each. 

• assigning a score (1 – 5) to describe the performance of each remediation compared to the 

other options against each indicator.   

• multiplying a score (1 - 5) for each indicator under by the weighting for each indicator 

• summing the resultant values for each option and  

• normalising to present final scores against a maximum score of 100.  

 

In the first workshop TfNSW selected indicators from a pre-set list recognised by the Sustainable 

Remediation Forum United Kingdom (SuRF UK) and additionally defined two social sustainability 

indicators specifically relevant to the Tarago project that were not otherwise captured under the 

pre-set list. They were ‘Community Optics’ and ‘Delivery of the Remediation Program’. A total of 

26 indicators were selected under domains of environmental, social and economic sustainability. 

The TfNSW subject matter experts in attendance then workshopped and agreed on weightings to 

represent the comparative importance of each indicator. 

In the second workshop TfNSW scored the performance of each option compared to the other 

options against each indicator.    

 

The higher scores represent more preferrable options. Further detail on the assessment process is 

presented in Appendix 3. 
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Eight indicators were adopted under the environmental domain. A description of each is outlined 

below: 

• Greenhouse Gases – Semi-quantitative evaluation based on diesel consumption for each 

option. Options assessed on amount of diesel consumed only as information about overall 

project consumption, equipment and plant required and materials to be used is limited. 

• Soil Functionality – A qualitative evaluation of the likely alterations in physical, biological, and 

chemical properties (particularly topsoil) that may affect flora, fauna, and beneficial soil 

microbia.   

• Soil Erosion – A qualitative evaluation based on an assessment of the risk of soil erosion for 

each option and potential contaminant exposure.  

• Water Uses – A qualitative evaluation based on an assessment of the long-term risk to water 

users from each option. 

• Water Movement – A qualitative evaluation of potential temporary or permanent alterations in 

natural or existing water movement processes.  

• Flora, fauna and food chains – A qualitative evaluation based on expected effects of each 

remedial option on species via functional changes in habitat quality (e.g., effects on soil or 

water), habitat removal (e.g., site clearing), and/or habitat alteration (e.g., introduction or 

acceleration of the spread of alien species, alteration of stand age structure, etc.). 

• Impacts, Benefits for Land Re-use – A qualitative evaluation based on the assessment of 

constraints from each option on future land use due to contamination present onsite.  

• Primary Resource and Waste – Semi-quantitative evaluation and option assumptions based on 

an assessment of consumption of fuel and amount of construction materials used for each 

option.  

Ten indicators were adopted under the social domain. A description of each is outlined below: 

• Long-Term Risk Management – A qualitative evaluation based on an assessment of the long-

term management requirements for each option. 

• Risk Management Performance – A qualitative evaluation based on capacity to manage 

identified risks and control hazards arising from ancillary operations, such as fugitive 

emissions, particulates and aerosols. 

• Human health impacts – A qualitative evaluation based on relative ability to improve human 

health and well-being both from a physical and mental perspective. 

• Intergenerational Equity – A qualitative evaluation based on the of duration and the extent to 

which contamination is addressed contamination within a relatively short period, or is passed 

on for future generations to deal with. 

• Community Optics – A qualitative evaluation based on existing community concerns (as 

understood by TfNSW) regarding contamination remaining on-site and potential health and 

socio-economic impacts. 

• Nuisance Impacts – A qualitative evaluation based on options in terms of their impact on the 

neighbourhood and locality through the various nuisance issues identified. 

• Delivery of the Remediation Program – A qualitative evaluation based on impacts to the 

neighbourhood related to the complexity and duration of remediation program including 

remediation planning phase, remediation and validation phases. 

• Local Culture and Vitality – A qualitative evaluation of the differences between remedial 

options in terms of contribution to local culture or vitality and/or alleviation of stigma to 

community by being associated with contaminated site (e.g. ,difficulty in selling/valuation 

property). 

• Degree of Uncertainty - A qualitative evaluation of the options with particular regard for 

performance, reliability and comparability of monitoring data and environmental/ social/ 

economic impacts and/or success criteria. 
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• Validation and Verification Requirements – A qualitative comparison of the options in terms of 

the extent and ease of satisfying the verification/validation requirements associated with each 

option. Of particular relevance for ex situ versus in situ approaches. 

Eight indicators were adopted the economic domain. A description of each is outlined below: 

• Direct Costs – A semi-quantitative evaluation based on a number of direct costs associated 

with each option.  

• Long-Term Management Costs – A quantitative evaluation based on a 100-year lifespan for 

cap and contain options and a 2-year lifespan for offsite disposal options (post-remediation 

monitoring requirements).  

• Corporate Reputation – A qualitative evaluation of the options in terms of their potential to 

have unacceptable financial consequences and/or impact upon corporate reputation. 

• Project Lifespan and Flexibility – A qualitative evaluation of the options in terms of the relative 

length of time over which they remain effective in terms of mitigating the risk, how long 

before the control measure comes into effect / duration of the remediation works before the 

site comes into beneficial use. 

• Chance of Success – A qualitative evaluation of options in terms of their relative vulnerability 

to issues that militate against a successful outcome. 

• Flexibility to Change in Circumstances – A qualitative evaluation of the options capacity to 

respond to changing circumstances (e.g. increased volume of contaminated material). 

• Resilience to Climate Change – A qualitative evaluation of the options in terms of their 

resilience to all relevant direct and indirect effects of global warming, especially changes in 

water regimes, temperature and socio-economic issues (e.g., land use). 

• Ongoing Institutional Controls – A qualitative evaluation of the options in terms of how long 

any institutional controls must remain in place for each option.  

The contribution of each indicator to the assessment is SURE evaluation metrics are described in 

Table 10-2 below.  
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Figure 2: Remediation Options Assessment Scoring Summary 
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Preliminary estimates for this option indicate costs of approximately $2M. It is noted however that 

cost estimate sourced during procurement of a remediation contractor (after detailed design is 

complete) may vary considerably. 

 

  



Ramboll – Remediation Options Assessment 

 

 

318001376-T9   /   Version 0   

 

44/50 

Confidential 

11. Conclusions and Recommendations 

Remediation of the Contaminant at the site is required due to concentrations of lead above site 

criteria. A comparative assessment of remediation options was completed against indicators 

grouped under domains of economic, environmental and social sustainability. 

Offsite containment of contaminated soils at the Lake George Mine is identified as the most 

sustainable option based on the assessment completed. This option comprises:  

• Excavation of contaminated materials from the redundant Woodlawn Siding and areas 

adjacent the rail formation.  

• Road transportation of contaminated materials to the Lake George (legacy) Mine which 

Legacy Mines is preparing for rehabilitation.  

• Placement of contaminated materials in a containment cell being constructed as part of mine 

site rehabilitation works.  

• Recontouring of the final landform onsite to address any potential impacts of the proposed 

excavation on rail operations with specific regard for site hydrology.  

• Management of remnant contamination in the in the operational rail formation and at depth 

around the former loadout facility under an LTEMP. 

Following finalisation of the selected remediation option a detailed design package should be 

prepared to facilitate licencing and approvals, tendering to remediation contractors, refined 

assessment of cost (through responses from contractors) and completion of remediation.  
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12. Limitations 

This report is produced by Ramboll at the request of the client for the purposes detailed herein. This report and accompanying 

documents are intended solely for the use and benefit of the client for this purpose only and may not be used by or disclosed 
to, in whole or in part, any other person without the express written consent of Ramboll. Ramboll neither owes nor accepts 
any duty to any third party and shall not be liable for any loss, damage or expense of whatsoever nature which is caused by 
their reliance on the information contained in this report. 
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Appendix 2
Table 1: Greenhouse gas emissions

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Remediation Options
Scope and assumptions for quantitative 

assessment Specifications
Total diesel 

consumption 
(L)

Carbon dioxide 
equivalent of total 

diesel 
consumption (kg 

CO2-e) 2

CO2 emissions 
relative to 

highest 
emissions 

output (%)

GHG as a 
% of 

highest 
option

SURE 
score

1. On-site containment at Tarago Rail 
Yard (underground)

Excavator – 500 hrs
Dump Truck – 500 hrs
Dozer – 250 hrs
Roller – 250 hrs
Watercart – 500 hrs
Truck and Dogs – 50 hrs

35750 2.7 96525 57 3

2. Onsite containment elsewhere in 
CRN

Excavator – 500 hrs
Dump Truck – 500 hrs
Dozer – 250 hrs
Roller – 250 hrs
Watercart – 500 hrs
Truck and Dogs – 560 hrs (based on 30t loads. 1.8t / 
m3 and 1 hr drive time each way)

45950 2.7 124065 73 2

3. Onsite treatment (screen and 
immobilise) and offsite disposal

Excavator – 850 hrs
Dump Truck – 600 hrs
Dozer – 300 hrs
Roller – 300 hrs
Mobile Screen – 150 hrs
Pugmill – 100 hrs
Front End Loader – 250 hrs
Watercart – 600 hrs
Truck and Dogs – 50 hrs

59975 2.7 161932.5 96 1

4. Onsite screening and offsite disposal

Excavator – 300 hrs
Dump Truck – 150 hrs
Mobile Screen – 150 hrs
Front End Loader – 150 hrs
Watercart – 300 hrs
Truck and Dogs – 1,200 hrs

39480 2.7 106596 63 3

5. Offsite disposal of unsegregated 
waste

Excavator – 500 hrs
Dump Truck – 500 hrs
Dozer – 250 hrs
Watercart – 500 hrs
Truck and Dogs – 1,680 hrs (based on 30t loads. 1.8t 
/ m3 and 3 hr drive time each way)

62775 2.7 169492.5 100 1

6. Onsite, above-ground capping

Excavator – 400 hrs
Dump Truck – 400 hrs
Dozer – 200 hrs
Roller – 200 hrs
Watercart – 400 hrs
Truck and Dogs – 50 hrs

28800 2.7 77760 46 3

7. Onsite bury and cap

Excavator – 600 hrs
Dump Truck – 600 hrs
Dozer – 400 hrs
Roller – 300 hrs
Watercart – 600 hrs
Truck and Dogs – 50 hrs

45350 2.7 122445 72 2

8. Offsite containment at Lake George 
Mine

Excavator – 500 hrs
Dump Truck – 500 hrs
Dozer – 250 hrs
Watercart – 500 hrs
Truck and Dogs – 1,120 hrs (based on 30t loads. 1.8t 
/ m3 and 2 hr drive time each way)

51575 2.7 139252.5 82 1

1 Options assessed on amount of diesel consumed only as information about overall project consumption, equipment and plant required and materials to be used is limited. 

Emissions to air

Greenhouse gases

2 Emissions factor (kg CO2‐e/L) calculated by multiplying energy content factor 38.6GJ/KL for diesel oil and it's emission factor of 69.9 kg CO2‐e/GJ divided by 1000 (ML to L). Therefore, emissions factor for CO2 for diesel use = 2.70 kg CO2‐e/L

Consider emissions of greenhouse gases (e.g., carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and certain synthetic chemicals) associated with each remedial option

Compare remedial options in terms of relative energy intensity and/or likely carbon footprint, potential for carbon sequestration and/or production of renewable energy, potential avoidance of 
current and/or future GHG emissions. Depending on the boundary conditions designated in the project framing, consider also GHG emissions associated with the manufacture and use of materials 
for each remedial option. Generally, remedial options which result in higher levels of emissions should receive a lower score

*assume excavator diesel consumption based on specifications for Volvo EC200E 20 t 
excavator of 15.1 L/hr

* assume dump truck diesel consumption 15 L/hr 

*assume dozer diesel consumption based on specifications for a Caterpilar D7 of 26.5 
L/hr  

*assume roller diesle consumption based on specifications for a CA602D vibratory roller 
of 22.3 L/hr

*assume mobile screen diesel consumtpion based on Sandvik QE341 scalping screen of 
15 L/hr

*assume pugmill diesel consumption of 40 L/hr

*assume front end loader diesel consumption based on specification of a Cat 950H wheel 
loader of 13 L/hr

*assume watercart diesel consumption of 15 L/hr 

*assume truck and dog fuel consumption of 20 L/hr

*emission factor from DISER - NGAF 2021 and converted to kg CO2-e /kL 2
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Table 2: Soil functionality

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

Additional disturbance footprint of the containment cell may be somewhat negated by the 
requirements to rehabilitate (to an extent) the area above the cap. Therefore, some soil 
functionality may be restored following cover soil layer and seeding completion above the 
cap.

Imported material would be used to backfill excavation of lead impacted soils. The 
rehabilitation of the former lead impact area with clean soils and revegetation (where 
permitted; not within track or operational area) would have a positive impact on soil 
functionality as contaminants have been removed. 

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material.

However, this option proposes to disturb additional area within the Tarago Rail Yard for the 
construction of a containment cell. Therefore, this option has a higher impact of soil 
functionality due to increased disturbance footprint.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

2. Onsite containment elsewhere in CRN

Additional disturbance footprint of the containment cell may be somewhat negated by the 
requirements to rehabilitate (to an extent) the area above the cap. Therefore, some soil 
functionality may be restored following cover soil layer and seeding completion above the 
cap.

Imported material would be used to backfill excavation of lead impacted soils. The 
rehabilitation of the former lead impact area with clean soils and revegetation (where 
permitted; not within track or operational area) would have a positive impact on soil 
functionality as contaminants have been removed. 

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material.

However, this option proposes to disturb additional area within the CRN for the construction of a 
containment cell. Therefore, this option has a higher impact of soil functionality due to increased 
disturbance footprint.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

3. Onsite treatment (screen and immobilise) and 
offsite disposal

This option does not require additional disturbance for the construction of an on-site 
containment cell. Therefore, an slight overall reduction to soil functionality impacts.

However, when considering the off-site impacts of the off-site disposal location - a licensed 
waste premises - then it's likely that impacts to soil functionality are similar or worse 
(assuming that an off-site facility has a larger footprint than an onsite containment cell).

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

4. Onsite screening and offsite disposal

This option does not require additional disturbance for the construction of an on-site 
containment cell. Therefore, an slight overall reduction to soil functionality impacts.

However, when considering the off-site impacts of the off-site disposal location - a licensed 
waste premises - then it's likely that impacts to soil functionality are similar or worse 
(assuming that an off-site facility has a larger footprint than an onsite containment cell).

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

5. Offsite disposal of unsegregated waste

This option does not require additional disturbance for the construction of an on-site 
containment cell. Therefore, an slight overall reduction to soil functionality impacts.

However, when considering the off-site impacts of the off-site disposal location - a licensed 
waste premises - then it's likely that impacts to soil functionality are similar or worse 
(assuming that an off-site facility has a larger footprint than an onsite containment cell).

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

6. Onsite, above-ground capping

Additional disturbance footprint of the capped mound may be somewhat negated by the 
requirements to rehabilitate (to an extent) the area above the cap. Therefore, some soil 
functionality may be restored following cover soil layer and seeding completion above the 
cap.

Imported material would be used to backfill excavation of lead impacted soils. The 
rehabilitation of the former lead impact area with clean soils and revegetation (where 
permitted; not within track or operational area) would have a positive impact on soil 
functionality as contaminants have been removed. 

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material.

However, this option proposes to disturb additional area for the mounded impacted soil and 
capping. Therefore, this option has a higher impact of soil functionality due to increased 
disturbance footprint.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

7. Onsite bury and cap

Additional disturbance footprint of the buried and capped material may be somewhat negated 
by the requirements to rehabilitate (to an extent) the area above the cap. Therefore, some 
soil functionality may be restored following cover soil layer and seeding completion above 
the cap.

Imported material would be used to backfill excavation of lead impacted soils. The 
rehabilitation of the former lead impact area with clean soils and revegetation (where 
permitted; not within track or operational area) would have a positive impact on soil 
functionality as contaminants have been removed. 

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material.

However, this option proposes to disturb additional area for the buried and capped impacted 
soil. Therefore, this option has a higher impact of soil functionality due to increased disturbance 
footprint.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

8. Offsite containment at Lake George Mine

Additional disturbance footprint of the containment cell may be somewhat negated by the 
requirements to rehabilitate (to an extent) the area above the cap. Therefore, some soil 
functionality may be restored following cover soil layer and seeding completion above the 
cap.

Imported material would be used to backfill excavation of lead impacted soils. The 
rehabilitation of the former lead impact area with clean soils and revegetation (where 
permitted; not within track or operational area) would have a positive impact on soil 
functionality as contaminants have been removed. 

All remedial options propose to excavate the same quantity of material therefore options cannot 
be differentiated by disturbance footprint of excavated the impacted material.

However, this option proposes to disturb additional area within the Tarago Rail Yard for the 
construction of a containment cell. Therefore, this option has a higher impact of soil 
functionality due to increased disturbance footprint.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

1 Certified Professional in Erosion and Sediment Control

Average

Subject Matter Expert Scores

Soil and ground conditions

Qualitative Evaluation

Remediation Options SURE Score

Compare remedial options in terms of expected positive and negative effects on soil functionality (e.g., thermal treatment would strip organic matter, addition of biochar for 
bioremediation may promote fertility, etc.). Generally, remedial options which result in higher levels of contaminant reduction and positive effects on soil functionality should 
receive a higher score.

Consider likely alterations in physical, biological, and chemical properties (particularly topsoil) that may affect flora, fauna, and beneficial soil microbia, including potential 
changes in fertility (biological turnover of nutrients in soil), structure (porosity, retention, and ability to support root growth), pH, nutrient and pH buffering. This indicator is 
particularly important for areas destined for landscaping, gardens, agriculture/agroforestry, or natural areas.

Soil functionality
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Appendix 2
Table 3: Soil erosion

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-s te containment at Tarago Rail Yard
It is assumed that all options requiring on-s te excavat on and earthworks will complete re-
vegetation after the remedial work. The targeted revegetation following soil remediation may 
improve eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

This option proposes additional excavat on for the construction of a containment cell and therefore introduces 
additional eros on potential. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

3 3 3 3 3 3 3 3 3

2. Onsite containment elsewhere in CRN
It is assumed that all options requiring on-s te excavat on and earthworks will complete re-
vegetation after the remedial work. The targeted revegetation following soil remediation may 
improve eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

This option proposes additional excavat on for the construction of a containment cell and therefore introduces 
additional eros on potential. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

3 3 3 3 3 3 3 3 3

3. Onsite treatment (screen and immobilise) 
and offsite disposal

This option has a reduced disturbance footprint (no on-s te containment cell construction) and 
therefore a slightly lower eros on potential.

There will be a reduced disturbance footprint on-site as there will be no on-site containment cell 
included in this opt on.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

Although the on-site disturbance footprint is reduced, considerat on should be given to the off-site disposal 
locat on eros on potential (i.e. off-s te containment or disposal facil ties would also need to manage erosion and 
sediment risks as part of their operat ons.

3 3 3 3 3 3 3 3 3

4. Onsite screening and offsite disposal
This option has a reduced disturbance footprint (no on-s te containment cell construction) and 
therefore a slightly lower eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

Although the on-site disturbance footprint is reduced, considerat on should be given to the off-site disposal 
locat on eros on potential (i.e. off-s te containment or disposal facil ties would also need to manage erosion and 
sediment risks as part of their operat ons.

3 3 3 3 3 3 3 3 3

5. Offsite disposal of unsegregated waste
This option has a reduced disturbance footprint (no on-s te containment cell construction) and 
therefore a slightly lower eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

Although the on-site disturbance footprint is reduced, considerat on should be given to the off-site disposal 
locat on eros on potential (i.e. off-s te containment or disposal facil ties would also need to manage erosion and 
sediment risks as part of their operat ons.

3 3 3 3 3 3 3 3 3

6. Onsite, above-ground capping
It is assumed that all options requiring on-s te excavat on and earthworks will complete re-
vegetation after the remedial work. The targeted revegetation following soil remediation may 
improve eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

This option proposes additional earthworks for the construction of an above-ground capped mound. The above-
ground capped mound may also introduce steep gradients to the s te.

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

1 1 1 1 1 1 1 1 1

7. Onsite bury and cap
It is assumed that all options requiring on-s te excavat on and earthworks will complete re-
vegetation after the remedial work. The targeted revegetation following soil remediation may 
improve eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

This option proposes additional excavat on to bury impacted soil and therefore introduces additional eros on 
potential. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

2.6 3 3 3 2 2.5 2 2.5 2.6

8. Offsite containment at Lake George Mine
This option has a reduced disturbance footprint (no on-s te containment cell construction) and 
therefore a slightly lower eros on potential.

All remedial opt ons propose similar soil excavation methodologies and therefore have similar erosion potentials. 

Material imported may need to be temporarily stockpiled and therefore increases the erosion potential of the 
site for the duration of stockpiling.

The overall disturbance footprint will be vulnerable to erosion until revegetation reaches 70% cover as per NSW 
Blue Book. 

Although the on-site disturbance footprint is reduced, considerat on should be given to the off-site disposal 
locat on eros on potential (i.e. off-s te containment or disposal facil ties would also need to manage erosion and 
sediment risks as part of their operat ons.

2.9 3 3 2 3 3 3 3 2.9

1 Certified Professional in Erosion and Sediment Control

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Soil and ground conditions

Soil erosion

Consider the potential for changes in soil erosion, particularly those that may affect surrounding drainage networks, surface water/sediment quality, and sediment transport (e.g., debris flow 
following fire). 

Compare remedial options in terms of potential positive and negative effects on soil erosion (e.g., thermal treatment would strip organic matter which can accelerate soil erosion, while an approach 
involving revegetation may reduce erosion risks). Generally, remedial options which reduce erosion or erosion risks should receive a higher score.
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Table 4: Water uses

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

Encapsulation/containment of contaminated soil will disrupt the migrat on pathway to off-site surface water 
receptors at downstream locations. Immediate downstream receptors such as agricultural dams/retention 
basins may have improved water quality from reduced metal concentrat ons and therefore reduced risks to 
terrestrial and aquat c consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

Risks to public health from contaminated surface water in drainage lines in the township of Tarago will be 
reduced as a result of the reduced metal concentrations in surface waters draining through the town.

This remedial option will require ongoing management to uphold effectiveness. W thout ongoing 
management to maintain the containment system, there is a risk of containment failure which may 
negate the positive impacts of reduced metal in surface water from site. 

Containment failure may result in contaminant migration to groundwater wh ch is known to be used as 
potable water.

2.8 2.5 3 3 3 3 2 3 2.8

2. Onsite containment elsewhere in CRN

Encapsulation/containment of contaminated soil will disrupt the migrat on pathway to off-site surface water 
receptors at downstream locations. Immediate downstream receptors such as agricultural dams/retention 
basins may have improved water quality from reduced metal concentrat ons and therefore reduced risks to 
terrestrial and aquat c consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

Risks to public health from contaminated surface water in drainage lines in the township of Tarago will be 
reduced as a result of the reduced metal concentrations in surface waters draining through the town.

This remedial option will require ongoing management to uphold effectiveness. W thout ongoing 
management to maintain the containment system, there is a risk of containment failure which may 
negate the positive impacts of reduced metal in surface water from site. 

Containment failure may result in contaminant migration to groundwater wh ch is known to be used as 
potable water.

3 3 3 3 3 3 3 3 3

3. Onsite treatment (screen and immobilise) and offs te 
disposal

Excavation and off-site disposal ill disrupt the migration pathway to off-s te surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

There will be no ongoing management measures at the site to ensure effectiveness of the remedial opt on.

Immobilisation of the contaminants will reduce the ongoing management requirements at the disposal location.

Cons derat on should be given to the potential impacts of the receiving s te's / licensed waste facility's 
ongoing water management to ensure no off-set impacts. Off-s te disposal of the impacted material will 
still require ongoing management by the waste receiver to ensure contamination does not migrate from 
the disposal site. 

4 4 4 4 4 4 4 4 4

4. Onsite screening and offsite disposal

Excavation and off-site disposal ill disrupt the migration pathway to off-s te surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

There will be no ongoing management measures at the site to ensure effectiveness of the remedial opt on.

Cons derat on should be given to the potential impacts of the receiving s te's / licensed waste facility's 
ongoing water management to ensure no off-set impacts. Off-s te disposal of the impacted material will 
still require ongoing management by the waste receiver to ensure contamination does not migrate from 
the disposal site. 

4 4 4 4 4 4 4 4 4

5. Offs te disposal of unsegregated waste

Excavation and off-site disposal ill disrupt the migration pathway to off-s te surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

There will be no ongoing management measures at the site to ensure effectiveness of the remedial opt on.

Cons derat on should be given to the potential impacts of the receiving s te's / licensed waste facility's 
ongoing water management to ensure no off-set impacts. Off-s te disposal of the impacted material will 
still require ongoing management by the waste receiver to ensure contamination does not migrate from 
the disposal site. 

4 4 4 4 4 4 4 4 4

6. Onsite, above-ground capping

Capping of contaminated soil will disrupt the migrat on pathway to off-site surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

Risks to public health from contaminated surface water in drainage lines in the township of Tarago will be 
reduced as a result of the reduced metal concentrations in surface waters draining through the town.

This remedial option will require ongoing management to uphold effectiveness. W thout ongoing 
management to maintain the capping, there is a risk of failure which may negate the positive impacts of 
reduced metal in surface water from site.  

Capping failure may result in contaminant migrat on to groundwater which is known to be used as 
potable water.

2.4 2 2 2 2 3 3 3 2.4

7. Onsite bury and cap

Capping of contaminated soil will disrupt the migrat on pathway to off-site surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

Risks to public health from contaminated surface water in drainage lines in the township of Tarago will be 
reduced as a result of the reduced metal concentrations in surface waters draining through the town.

This remedial option will require ongoing management to uphold effectiveness. W thout ongoing 
management to maintain the capping, there is a risk of failure which may negate the positive impacts of 
reduced metal in surface water from site. 

Capping failure may result in contaminant migrat on to groundwater which is known to be used as 
potable water. As impacted material is buried and therefore closer to the groundwater, the risk of 
contaminants reaching groundwater is greater.

2.3 2 2 2 3 2 3 2 2.3

8. Offs te containment at Lake George Mine

Excavation and off-site disposal ill disrupt the migration pathway to off-s te surface water receptors at 
downstream locat ons. Immediate downstream receptors such as agr cultural dams/retention basins may have 
improved water quality from reduced metal concentrations and therefore reduced risks to terrestrial and 
aquatic consumers/users. 

Although impacts to the Mulwaree River are nil, the risks of metal contamination of the Mulwaree River will be 
further reduced. 

There will be no ongoing management measures at the site to ensure effectiveness of the remedial opt on.

Cons derat on should be given to the potential impacts of the receiving s te's / licensed waste facility's 
ongoing water management to ensure no off-set impacts. Off-s te disposal of the impacted material will 
still require ongoing management by the waste receiver to ensure contamination does not migrate from 
the disposal site. 

3.9 4 4 3 4 4 4 4 3.9

AverageRemediation Options

Qualitative Evaluation

SURE 
Score

Groundwater and surface water

Water uses

Consider short-term and long-term effects on the suitability of water for potable or other uses, including changes in contaminant levels and other water quality factors (e.g., taint, dissolved/suspended 
solids, redox conditions, pH, nutrients, dissolved metals, etc.).

Compare remedial options in terms of expected levels of contaminant reduction, as well as the anticipated stability of those levels and potential for rebound. Also compare positive and negative effects on 
water quality within and beyond the project area, as applicable. Generally, remedial options which result in higher levels of contaminant reduction and positive effects on water quality should receive a 
higher score.

Subject Matter Expert Scores
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Appendix 2
Table 5: Water movement

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

2. Onsite containment elsewhere in CRN Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

3. Onsite treatment (screen and immobilise) and offsite 
disposal

Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

4. Onsite screening and offsite disposal Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

5. Offsite disposal of unsegregated waste Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

6. Onsite, above-ground capping Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. 

Existing drainage lines within the corridor will be excavated and temporarily disrupted. The 
additional surface area and potentially steep gradients may introduce additional site 
drainage requirements.

1.7 1 2 2 2 2 1 2 1.7

7. Onsite bury and cap Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.4 2.5 2.5 2 2.5 2.5 2.5 2.5 2.4

8. Offsite containment at Lake George Mine Existing drainage lines will be reconstructed following excavation and will be an 
opportunity for drainage and flow optimisation. Existing drainage lines within the corridor will be excavated and temporarily disrupted. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Remediation Options

Qualitative Evaluation

SURE Score

Subject Matter Expert Scores

Average

Groundwater and surface water

Water movement

Consider short-term and long-term effects on movement of groundwater and/or surface water (e.g., changes in flow regime, ponding, flooding risks, etc.).

Compare remedial options in terms of potential temporary or permanent alterations in natural or existing water movement processes, noting in particular effects of options 
involving hydraulic containment and/or pump & treat schemes. Generally, remedial options which are likely to negatively affect water movement should receive a lower score.



Client  TfNSW
Job No  318001376
Project Name  Remediation Options Assessment
Tarago Rail Corridor
19/02/2024

Appendix 2
Table 6: Flora, fauna and food chains

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

On-site containment will disrupt migration pathways via airborne dust and surface water runoff and 
therefore reduce contaminants entering the food chain. 
On-site containment will require additional land disturbance however the additional land will be within 
the rail corridor which is typically low ecological value.
The long-term impacts of having a containment area within the rail corridor will be prohibition of deep-
rooted vegetation (large shrubs and trees) in the capped area that may offer habitat in future. However, 
the likelihood of large shrubs and trees being permitted within the rail corridor (where they do not 
currently exist) is low.

On-site containment will require ongoing management to maintain effectiveness. The positive impacts 
(disruption of migration pathways) may be negated but cap breaches and improper cap management. In this 
circumstance, the area will have undergone some vegetation clearing and prevention of deep-rooted 
vegetation growth without the positives of preventing contaminant migration into the food chain.
This remedial solution won't offer value to flora and fauna with the exception of removing the source 
contaminants from the food chain.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

2. Onsite containment elsewhere in CRN

On-site containment will disrupt migration pathways via airborne dust and surface water runoff and 
therefore reduce contaminants entering the food chain. 
On-site containment will require additional land disturbance however the additional land will be within 
the rail corridor which is typically low ecological value.
The long-term impacts of having a capped area within the rail corridor will be prohibition of deep-rooted 
vegetation (large shrubs and trees) in the capped area that may offer habitat in future. However, the 
likelihood of large shrubs and trees being permitted within the rail corridor (where they do not currently 
exist) is low.

On-site containment will require ongoing management to maintain effectiveness. The positive impacts 
(disruption of migration pathways) may be negated but cap breaches and improper cap management. In this 
circumstance, the area will have undergone some vegetation clearing and prevention of deep-rooted 
vegetation growth without the positives of preventing contaminant migration into the food chain.
This remedial solution won't offer value to flora and fauna with the exception of removing the source 
contaminants from the food chain. However, if the remedial solution fails, the impacted soil may migrate into 
the environment at the new location of containment elsewhere in the CRN.

2 2 2 2 2 2 2 2 2

3. Onsite treatment (screen and immobilise) and offsite 
disposal

Contaminant removal will remove the source of the contamination from site and therefore be protective 
of the food chain.

 There is some land disturbance and land clearing required to achieve this remedial option. Consideration 
should be given to the disposal location's flora, fauna and food chains. By immobolsing the contaminant there 
is a reduced risk of the contaminant entering the food chain and causing harm. However, there are still 
physical impacts to the environment and therefore flora and fauna that come with landfills.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

4. Onsite screening and offsite disposal Contaminant removal will remove the source of the contamination from site and therefore be protective 
of the food chain.

 There is some land disturbance and land clearing required to achieve this remedial option. Consideration 
should be given to the disposal location's flora, fauna and food chains and that by transporting the 
contamination to another location for disposal, there may still be risks to flora and fauna elsewhere. 

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

5. Offsite disposal of unsegregated waste Contaminant removal will remove the source of the contamination from site and therefore be protective 
of the food chain.

 There is some land disturbance and land clearing required to achieve this remedial option. Consideration 
should be given to the disposal location's flora, fauna and food chains and that by transporting the 
contamination to another location for disposal, there may still be risks to flora and fauna elsewhere. 

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

6. Onsite, above-ground capping

On-site capping will disrupt migration pathways via airborne dust and surface water runoff and 
therefore reduce contaminants entering the food chain. 
On-site capping will require additional land disturbance however the additional land will be within the 
rail corridor which is typically low ecological value.
The long-term impacts of having a capped area within the rail corridor will be prohibition of deep-rooted 
vegetation (large shrubs and trees) in the capped area that may offer habitat in future. However, the 
likelihood of large shrubs and trees being permitted within the rail corridor (where they do not currently 
exist) is low.

On-site capping will require ongoing management to maintain effectiveness. The positive impacts (disruption 
of migration pathways) may be negated but cap breaches and improper cap management. In this 
circumstance, the area will have undergone some vegetation clearing and prevention of deep-rooted 
vegetation growth without the positives of preventing contaminant migration into the food chain.
This remedial solution won't offer value to flora and fauna with the exception of removing the source 
contaminants from the food chain.

2.6 2.5 2.5 3 2.5 2.5 2.5 2.5 2.6

7. Onsite bury and cap

On-site capping will disrupt migration pathways via airborne dust and surface water runoff and 
therefore reduce contaminants entering the food chain. 
On-site capping will require additional land disturbance however the additional land will be within the 
rail corridor which is typically low ecological value.
The long-term impacts of having a capped area within the rail corridor will be prohibition of deep-rooted 
vegetation (large shrubs and trees) in the capped area that may offer habitat in future. However, the 
likelihood of large shrubs and trees being permitted within the rail corridor (where they do not currently 
exist) is low.

On-site capping will require ongoing management to maintain effectiveness. The positive impacts (disruption 
of migration pathways) may be negated but cap breaches and improper cap management. In this 
circumstance, the area will have undergone some vegetation clearing and prevention of deep-rooted 
vegetation growth without the positives of preventing contaminant migration into the food chain.
This remedial solution won't offer value to flora and fauna with the exception of removing the source 
contaminants from the food chain.

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

8. Offsite containment at Lake George Mine Contaminant removal will remove the source of the contamination from site and therefore be protective 
of the food chain.

 There is some land disturbance and land clearing required to achieve this remedial option. Consideration 
should be given to the disposal location's flora, fauna and food chains and that by transporting the 
contamination to another location for disposal, there may still be risks to flora and fauna elsewhere. 

2.6 3 3 2.5 2.5 2.5 2.5 2.5 2.6

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Ecology

Flora, fauna and food chains

Consider the degree of protection conferred to flora, fauna, and beneficial microbia including the stability and probability of recovery of species particularly as it pertains to protected or sensitive species. 
Consider also the effect of remediation on biodiversity, unique or rare habitats, sites of special scientific interest (SSSIs), and the introduction/increase of alien or invasive species.

Compare expected effects of each remedial option on species via functional changes in habitat quality (e.g., effects on soil or water), habitat removal (e.g., site clearing), and/or habitat alteration (e.g., 
introduction or acceleration of the spread of alien species, alteration of stand age structure, etc.). Include any ecological benefits that remedial options may confer. Some options may have both positive and 
negative effects depending on circumstances (e.g., phytoremediation). Generally, remedial options which result in greater negative effects on flora, fauna, and beneficial microbia should receive a lower score.
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Table 7: Impacts benefits for land reuse

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway of the contaminants 
results in reduced risk of contamination of the adjacent and downstream properties 
therefore reducing limitations of nearby land. 

An on-site containment cell will introduce limitations to the site for as long as the on-site 
containment cell exists. Effects on land use will likely include spatial limits on infrastructure 
construction and/or upgrades, and ongoing regulatory requirements for maintenance, 
monitoring and management of on-site containment system.

1.6 1 1 1 2 2 2 2 1.6

2. Onsite containment elsewhere in CRN

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway of the contaminants 
results in reduced risk of contamination of the adjacent and downstream properties 
therefore reducing limitations of nearby land. 

An on-site containment cell will introduce limitations to the site for as long as the on-site 
containment cell exists. Effects on land use will likely include spatial limits on infrastructure 
construction and/or upgrades, and ongoing regulatory requirements for maintenance, 
monitoring and management of on-site containment system.

2 2 2 2 2 2 2 2 2

3. Onsite treatment (screen and immobilise) and offsite 
disposal

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway by removing the source 
of contamination from the site and therefore no ongoing management measures 
required to u[hold effectiveness.

Although the future land reuse options for the site will be improved, consideration should 
be given for the off-site land reuse options, particularly for the site/location receiving and 
storing the impacted soil waste. Land reuse option at the off-site disposal location will not 
be improved by this remedial option and therefore this remedial option still negatively 
impacts land reuse.

4 4 4 4 4 4 4 4 4

4. Onsite screening and offsite disposal

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway by removing the source 
of contamination from the site and therefore no ongoing management measures 
required to uphold effectiveness.

Although the future land reuse options for the site will be improved, consideration should 
be given for the off-site land reuse options, particularly for the site/location receiving and 
storing the impacted soil waste. Land reuse option at the off-site disposal location will not 
be improved by this remedial option and therefore this remedial option still negatively 
impacts land reuse.

4 4 4 4 4 4 4 4 4

5. Offsite disposal of unsegregated waste

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway by removing the source 
of contamination from the site and therefore no ongoing management measures 
required to uphold effectiveness.

Although the future land reuse options for the site will be improved, consideration should 
be given for the off-site land reuse options, particularly for the site/location receiving and 
storing the impacted soil waste. Land reuse option at the off-site disposal location will not 
be improved by this remedial option and therefore this remedial option still negatively 
impacts land reuse.

4 4 4 4 4 4 4 4 4

6. Onsite, above-ground capping

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway of the contaminants 
results in reduced risk of contamination of the adjacent and downstream properties 
therefore reducing limitations of nearby land. 

On-site capping will introduce limitations to the site for as long as the on-site containment 
cell exists. Effects on land use will likely include spatial limits on infrastructure construction 
and/or upgrades, and ongoing regulatory requirements for maintenance, monitoring and 
management of on-site capping.

1.9 2 2 1 2 2 2 2 1.9

7. Onsite bury and cap

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway of the contaminants 
results in reduced risk of contamination of the adjacent and downstream properties 
therefore reducing limitations of nearby land. 

On-site capping will introduce limitations to the site for as long as the on-site containment 
cell exists. Effects on land use will likely include spatial limits on infrastructure construction 
and/or upgrades, and ongoing regulatory requirements for maintenance, monitoring and 
management of on-site capping.

1.9 2 2 1 2 2 2 2 1.9

8. Offsite containment at Lake George Mine

The future intended land use of the site will remain the same as an operational rail 
corridor. However this remedial option will reduce contamination such that the site 
will be suitable for it's intended commercial/industrial land use.
This remedial option will also disrupt the migration pathway by removing the source 
of contamination from the site and therefore no ongoing management measures 
required to uphold effectiveness.

Although the future land reuse options for the site will be improved, consideration should 
be given for the off-site land reuse options, particularly for the site/location receiving and 
storing the impacted soil waste. Land reuse option at the off-site disposal location will not 
be improved by this remedial option and therefore this remedial option still negatively 
impacts land reuse.

4 4 4 4 4 4 4 4 4.0

Subject Matter Expert Scores

Average

Natural resources and waste

Impacts/benefits for land reuse

Consider the effects of changes in the landscape and its multifunctionality on land re-use, particularly in the case of longer-term projects.

Compare remedial options in terms of their potential to achieve a wider range of land use beyond the specific remediation objectives for the project and/or overall 
impact on the landscape. Generally, remedial options which result in higher levels of beneficial multifunctionality should receive a higher score.

Remediation Options

Qualitative Evaluation

SURE Score
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Table 8: Primary resources and waste

Domain Environment
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

There is an opportunity to reuse the on-site material won from the excavation of the 
containment cell. However, reuse of site won material will depend on suitability for reuse 
depending on proposed reuse.

Construction of on-site containment cell increases the overall footprint of this remedial option. During construction, 
additional water will be required for dust suppression. 
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
* capping
No sorting based on particle size is proposed for this remedial option and therefore ballast cannot be segregated 
and reused.
Overall, this option diverts waste from commercial landfills but doesn't minimise overall waste generated and 
requiring disposal. The excavated impacted soil in full will require disposal at an on-site containment cell.

2.2 1.5 2 2.5 2.5 2.5 2 2.5 2.2

2. Onsite containment elsewhere in CRN

There is an opportunity to reuse the on-site material won from the excavation of the 
containment cell. However, reuse of site won material will depend on suitability for reuse 
depending on proposed reuse.
This option diverts waste from commercial landfills.

Construction of on-site containment cell increases the overall footprint of this remedial option. During construction, 
additional water will be required for dust suppression. 
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
* capping
No sorting based on particle size is proposed for this remedial option and therefore ballast cannot be segregated 
and reused.
Overall, this option diverts waste from commercial landfills but doesn't minimise overall waste generated and 
requiring disposal. The excavated impacted soil in full will require disposal at an on-site containment cell.

2 1.5 2 2.5 2 2 2 2 2

3. Onsite treatment (screen and immobilise) and offsite 
disposal

There is an opportunity to reuse the on-site material won from the excavation of the 
containment cell. However, reuse of site won material will depend on suitability for reuse 
depending on proposed reuse. This option has the potential to segregate and reuse ballast 
which has been shown to be free of contamination once fines are screens and removed. 
However, there is no confirmation that ballast will be reused and therefore this option has 
only been assessed based on the potential for this reuse to occur.

Earthworks for the excavation of impacted soil will require some natural resource such as water for dust 
suppression, and the use of fossil fuels for machines.
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
This option relies on disposal of impacted soil at a waste facility which is a negative impact in terms of legacy 
waste generation (landfilling).

2 1.5 2 2 2.5 2 2 2 2

4. Onsite screening and offsite disposal

There is an opportunity to reuse the on-site material won from the excavation of the 
containment cell. However, reuse of site won material will depend on suitability for reuse 
depending on proposed reuse. This option has the potential to segregate and reuse ballast 
which has been shown to be free of contamination once fines are screens and removed. 
However, there is no confirmation that ballast will be reused and therefore this option has 
only been assessed based on the potential for this reuse to occur.

Earthworks for the excavation of impacted soil will require some natural resource such as water for dust 
suppression, and the use of fossil fuels for machines.
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
This option relies on disposal of impacted soil at a waste facility which is a negative impact in terms of legacy 
waste generation (landfilling).

2.1 1.5 2 2.5 2.5 2 2 2 2.1

5. Offsite disposal of unsegregated waste

There is an opportunity to reuse the on-site material won from the excavation of the 
containment cell. However, reuse of site won material will depend on suitability for reuse 
depending on proposed reuse. This option has the potential to segregate and reuse ballast 
which has been shown to be free of contamination once fines are screens and removed. 
However, there is no confirmation that ballast will be reused and therefore this option has 
only been assessed based on the potential for this reuse to occur.

Earthworks for the excavation of impacted soil will require some natural resource such as water for dust 
suppression, and the use of fossil fuels for machines.
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
This option relies on disposal of impacted soil at a waste facility which is a negative impact in terms of legacy 
waste generation (landfilling).

2.2 2.5 2 2.5 2.5 2 2 2 2.2

6. Onsite, above-ground capping This option diverts waste from commercial landfills.

Construction of on-site containment cell increases the overall footprint of this remedial option. During construction, 
additional water will be required for dust suppression. 
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
* capping
No sorting based on particle size is proposed for this remedial option and therefore ballast cannot be segregated 
and reused.
Overall, this option diverts waste from commercial landfills but doesn't minimise overall waste generated and 
requiring disposal. The excavated impacted soil in full will require disposal in the form of an on-site capped landfill.

2.2 2 2 2.5 2 2.5 2 2.5 2.2

7. Onsite bury and cap This option diverts waste from commercial landfills.

Construction of on-site containment cell increases the overall footprint of this remedial option. During construction, 
additional water will be required for dust suppression. 
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
* capping
No sorting based on particle size is proposed for this remedial option and therefore ballast cannot be segregated 
and reused.
Overall, this option diverts waste from commercial landfills but doesn't minimise overall waste generated and 
requiring disposal. The excavated impacted soil in full will require disposal in the form of an on-site capped landfill.

2.3 2 2 2.5 2.5 2.5 2 2.5 2.3

8. Offsite containment at Lake George Mine This option diverts waste from commercial landfills.

earthworks for the excavation of impacted soil will require some natural resource such as water for dust 
suppression, and the use of fossil fuels for machines.
There will be a requirement for imported materials for:
* general fil
* subsoil/topsoil
This option relies on disposal of impacted soil at a waste facility which is a negative impact in terms of legacy 
waste generation (landfilling).

2.2 2.5 2 2.5 2.5 2 2 2 2.2

Subject Matter Expert Scores

Average

Natural resources and waste

Primary resources & waste

Consider the use and substitution of primary material resources within the project or external to it. Consider also the extent of recycling, rates of legacy waste generation (landfilling), use of recycles (and 
whether they are locally sourced), and opportunities for the use of and/or generation of renewables.

Compare remedial options in terms of relative water demand intensity, requirements for abstraction, and potential for re-use during remediation. Generally, remedial options which are likely to require 
greater water use and/or result in increased volumes of water requiring subsequent treatment and/or disposal should receive a lower score.

Remediation Options

Qualitative Evaluation

SURE 
Score
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Appendix 2
Table 9: Long‐term risk management

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard This option proposes to remediate all soils which exceed the adopted human health 
criteria.

This option proposes to retain the contaminated material on-site in a containment cell. 
Therefore there is a residual risk to human and ecological receptors if the containment cell 
is not maintained and managed appropriately. 

2.1 2 2 2 2.5 2 2.5 2 2.1

2. Onsite containment elsewhere in CRN This option proposes to remediate all soils which exceed the adopted human health 
criteria.

This option proposes to retain the contaminated material on-site in a containment cell. 
Therefore there is a residual risk to human and ecological receptors if the containment cell 
is not maintained and managed appropriately. 

2.1 2 2 2 2.5 2 2.5 2 2.1

3. Onsite treatment (screen and immobilise) and offsite 
disposal

This option proposes to remediate all soils which exceed the adopted human health 
criteria. The contaminated soil will be exported from site and disposed of at a waste 
facility leaving no residual risk for the proposed future land use.

Consideration should be given to risks associated with the contaminated soil at the disposal 
location. The risks are reduced by the immbolisation of the contaminants before disposal. 4 4 4 4 4 4 4 4 4

4. Onsite screening and offsite disposal
This option proposes to remediate all soils which exceed the adopted human health 
criteria. The contaminated soil will be exported from site and disposed of at a waste 
facility leaving no residual risk for the proposed future land use.

Consideration should be given to risks associated with the contaminated soil at the disposal 
location. The risks are reduced by the immbolisation of the contaminants before disposal. 4 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste
This option proposes to remediate all soils which exceed the adopted human health 
criteria. The contaminated soil will be exported from site and disposed of at a waste 
facility leaving no residual risk for the proposed future land use.

Consideration should be given to risks associated with the contaminated soil at the disposal 
location. The risks are reduced by the immbolisation of the contaminants before disposal. 4 4 4 4 4 4 4 4 4.0

6. Onsite, above-ground capping This option proposes to remediate all soils which exceed the adopted human health 
criteria.

This option proposes to retain the contaminated material on-site beneath a low 
permeability cap. Therefore there is a residual risk to human and ecological receptors if the 
cap is not maintained and managed appropriately. 

1.4 1.5 1.5 1 1.5 1.5 1 1.5 1.4

7. Onsite bury and cap This option proposes to remediate all soils which exceed the adopted human health 
criteria.

This option proposes to retain the contaminated material on-site beneath a low 
permeability cap. Therefore there is a residual risk to human and ecological receptors if the 
cap is not maintained and managed appropriately. 

1.9 2 2 1.5 2 2 2 2 1.9

8. Offsite containment at Lake George Mine

This option proposes to remediate all soils which exceed the adopted human health 
criteria. The contaminated soil will be exported from site and disposed of in a 
customised containment cell leaving no residual risk for the proposed future land 
use. The containment cell is being constructed for a larger volume of similar waste 
and inclusion of Tarago waste is unlikely to increase risks.  

Consideration should be given to risks associated with the contaminated soil at the disposal 
location. The risks are reduced by the immbolisation of the contaminants before disposal. 3.6 4 4 4 4 3 3 3 3.6

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Human health and safety

Long term risk management
Consider risk management performance of the remedial option (long term) in terms of mitigation of unacceptable human health risks (both chronic and acute), 
taking into account degree of contaminant reduction, stability of effect & chance of rebound and/or requirement for any other institutional controls.

Compare remedial options in terms of the reduction in risk to human health receptors and the extent of their reliance on additional institutional controls such as 
restrictions on use. Assess degree of additional health and safety benefits conferred by each remedial option over and above specific project objectives. 
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Table 10: Risk management performance

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard There will be less handling of contaminanted material as the long-term containment cell is 
located on-site (i.e. no need for loading, unloading for off-site transport). 

The footprint of this remedial option is larger than most other options due to the additional area 
required for the construction of the containment cell. This may increase the risk of dust generation 
during remedial works. The additional area of earthworks may also increase the risk that sediment 
laden or contaminated surface water is generated and discharged to off-site receivers. 
In order to maintain risk reduction at the site, ongoig management and maintenance of the 
containment cell is required.

2.1 2 2 3 2 2 2 2 2.1

2. Onsite containment elsewehre in CRN

Depending on the location within the CRN, there will be slightly less handling of contaminanted 
material as the long-term containment cell is location within the CRN. There may be potential to 
transport the contaminated material via rail (less impactful than transpot via the road and a 
reduced risk spatially if confined to corridor) and potential to locate within the CRN where there 
are minimal nearby sensitive receivers.

The footprint of this remedial option is larger than most other options due to the additional area 
required for the construction of the containment cell. This may increase the risk of dust generation 
during remedial works. The additional area of earthworks may also increase the risk that sediment 
laden or contaminated surface water is generated and discharged to off-site receivers. 
In order to maintain risk reduction at the site, ongoig management and maintenance of the 
containment cell is required.

2.1 2 2 2.5 2 2 2 2 2.1

3. Onsite treatment (screen and immobilise) and offsite 
disposal

The footprint of the earthworks requird is much less than other remedial options and therefore 
less risk of generating sediment laden and/or contaminated surface water.

This option has a high potential for generating dust due to the nature of the remedial option. 
Transport via roads is also required to transport impacted material to the off-site disposal location. If 
not managed properly, off-site transport using trucks presents some risk of tracking material 
(contaminanated or not) ontp public roads presenting a sediment issue or potentially spreading 
contamination beyond the site boundaries.

1 1 1 1 1 1 1 1 1

4. Onsite screening and offsite disposal
The footprint of the earthworks requird is much less than other remedial options and therefore 
less risk of generating sediment laden and/or contaminated surface water.

This option has a high potential for generating dust due to the nature of the remedial option. 
Transport via roads is also required to transport impacted material to the off-site disposal location. If 
not managed properly, off-site transport using trucks presents some risk of tracking material 
(contaminanated or not) ontp public roads presenting a sediment issue or potentially spreading 
contamination beyond the site boundaries.
Consideration should also be given for the relocation of the contaminated material to another 
location where with it potential for furhter contamination if no managed appropriately.

1 1 1 1 1 1 1 1 1.0

5. Offsite disposal of unsegregated waste

The footprint of the earthworks requird is much less than other remedial options and therefore 
less risk of generating sediment laden and/or contaminated surface water. This option has the 
least risk of generating dust due to the reduced earthworks footprint and no requirement to 
process material on-site.

Transport via roads is required to transport impacted material to the off-site disposal location. If not 
managed properly, off-site transport using trucks presents some risk of tracking material 
(contaminanated or not) ontp public roads presenting a sediment issue or potentially spreading 
contamination beyond the site boundaries.
Consideration should also be given for the relocation of the contaminated material to another 
location where with it potential for furhter contamination if no managed appropriately.

2.6 3 2 3 2 2.5 3 2.5 2.6

6. Onsite, above-ground capping There will be less handling of contaminanted material as the long-term capped area is located on-
site (i.e. no need for loading, unloading for off-site transport). 

The footprint of this remedial option is larger than most other options due to the additional area 
required for the construction of the above-ground mound and capping. This may increase the risk of 
dust generation during remedial works. The additional area of earthworks may also increase the risk 
that sediment laden or contaminated surface water is generated and discharged to off-site receivers. 
In order to maintain risk reduction at the site, ongoig management and maintenance of the 
containment cell is required.

2.2 2.5 2 2.5 2.5 2 2 2 2.2

7. Onsite bury and cap There will be less handling of contaminanted material as the long-term capped area is located on-
site (i.e. no need for loading, unloading for off-site transport). 

The footprint of this remedial option is larger than most other options due to the additional area 
required for the construction of the capped area. This may increase the risk of dust generation during 
remedial works. The additional area of earthworks may also increase the risk that sediment laden or 
contaminated surface water is generated and discharged to off-site receivers. 
In order to maintain risk reduction at the site, ongoig management and maintenance of the 
containment cell is required.

1.9 2 2 1.5 2 2 2 2 1.9

8. Offsite containment at Lake George Mine

The footprint of the earthworks requird is much less than other remedial options and therefore 
less risk of generating sediment laden and/or contaminated surface water. This option has the 
least risk of generating dust due to the reduced earthworks footprint and no requirement to 
process material on-site.

Transport via roads is required to transport impacted material to the off-site disposal location. If not 
managed properly, off-site transport using trucks presents some risk of tracking material 
(contaminanated or not) ontp public roads presenting a sediment issue or potentially spreading 
contamination beyond the site boundaries.

2.6 3 2 2.5 3 2.5 3 2.5 2.6

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Human health and safety

Risk management performance

Consider the risk management performance of remediation activities and ancillary operations (including control of process emissions such as bioaerosols, allergens, PM10, etc.).

Compare remedial options in terms of their capacity to manage identified risks and control hazards arising from ancillary operations, such as fugitive emissions, particulates and aerosols.
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Table 11: Human health impacts

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

The remedial option will remediate the site to a condition where human health is protected under 
limited/restricted conditions (i.e. ongoing management measures required to maintain 
effectiveness). 

The remedial option is unlikely to improve the mental health of the community as it is understood 
that the community would prefer no residual contamination at the site regardless of whether the 
contamination is contained within an engineered containment cell.

2.1 2 2 2 2.5 2 2 2 2.1

2. Onsite containment elsewhere in CRN

The remedial option will remediate the site to a condition where human health is protected under 
limited/restricted conditions (i.e. ongoing management measures required to maintain 
effectiveness). 
The remedial option is likely to improve the mental health of the community adjacent to the site as 
the remedial option proposes no residual contamination at the site.

Depending on the disposal location and proximity to sensitive receivers, the mental health of the 
community be negatively impacted due to the stigma associated with a containment cell housing 
contaminated soil.

2.7 2.5 2.5 3 2.5 2.5 3 3 2.7

3. Onsite treatment (screen and immobilise) and offsite 
disposal

The remedial option will remediate the site to a condition where human health is protected for the 
proposed future land use without long‐term restrictions (i.e. no long‐term management required). This 
remedial option is likely to improve the mental health of the community as there will be no residual 
contamination exceeding criteria for the proposed future land use.

Depending on the disposal location and proximity to sensitive receivers, the mental health of the 
community be negatively impacted due to the stigma associated with contaminated soil. This 
stigma is likely to be lower though for disposal at a licensed facility compared to other options. 

2.4 1.5 2.5 3.5 3 2.5 2.5 1 2.4

4. Onsite screening and offsite disposal

The remedial option will remediate the site to a condition where human health is protected for the 
proposed future land use without long‐term restrictions (i.e. no long‐term management required). This 
remedial option is likely to improve the mental health of the community as there will be no residual 
contamination exceeding criteria for the proposed future land use.

Depending on the disposal location and proximity to sensitive receivers, the mental health of the 
community be negatively impacted due to the stigma associated with contaminated soil. This 
stigma is likely to be lower though for disposal at a licensed facility compared to other options. 

2.6 2.5 2.5 3.5 3 2.5 2.5 2 2.6

5. Offsite disposal of unsegregated waste

The remedial option will remediate the site to a condition where human health is protected for the 
proposed future land use without long‐term restrictions (i.e. no long‐term management required). This 
remedial option is likely to improve the mental health of the community as there will be no residual 
contamination exceeding criteria for the proposed future land use.

Depending on the disposal location and proximity to sensitive receivers, the mental health of the 
community be negatively impacted due to the stigma associated with contaminated soil. This 
stigma is likely to be lower though for disposal at a licensed facility compared to other options. 

3.7 4 4 4 3 3 4 4 3.7

6. Onsite, above-ground capping

The remedial option will remediate the site to a condition where human health is protected under 
limited/restricted conditions (i.e. ongoing management measures required to maintain 
effectiveness). 

The remedial option is unlikely to improve the mental health of the community as it is understood 
that the community would prefer no residual contamination at the site regardless of whether the 
contamination is contained within an engineered containment cell.

1.2 1 1 1 2 1.5 1 1 1.2

7. Onsite bury and cap

The remedial option will remediate the site to a condition where human health is protected under 
limited/restricted conditions (i.e. ongoing management measures required to maintain 
effectiveness). 

The remedial option is unlikely to improve the mental health of the community as it is understood 
that the community would prefer no residual contamination at the site regardless of whether the 
contamination is contained within an engineered containment cell.

2 1.5 2 2 2.5 2 2 2 2.0

8. Offsite containment at Lake George Mine

The remedial option will remediate the site to a condition where human health is protected for the 
proposed future land use without long‐term restrictions (i.e. no long‐term management required). This 
remedial option is likely to improve the mental health of the community as there will be no residual 
contamination exceeding criteria for the proposed future land use.

The mental health of the community nearby the disposal location may be negatively impacted by 
the stigma associated with a containment cell housing contaminated soil. Given a large volume of 
similarly contaminated soil will also be disposed at this location the potential for mental health 
impacts is considered to be limited. 

3.9 4 4 3.5 3.5 4 4 4 3.9

Remediation Options

Qualitative Evaluation

SURE Score

Subject Matter Expert Scores

Average

Human health and safety

Human health impacts

Consider general effects on human health and well-being such as provision of positive amenities or adverse health impacts such as fears over release of contamination especially asbestos.

Compare remedial options in terms of their relative ability to improve human health and well-being both from a physical and mental perspective.
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Table 12: Intergenerational equity

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Housing contaminants in an engineered containment cell with an expected lifetime will 
inevitably transfer contaminants to future generations to deal with. There is also long-
term maintenance and monitoring associated with this remedial option.

2.1 2 2 2.5 2.5 2 2 2 2.1

2. Onsite containment elsewhere in CRN There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Housing contaminants in an engineered containment cell with an expected lifetime will 
inevitably transfer contaminants to future generations to deal with. There is also long-
term maintenance and monitoring associated with this remedial option.

2.2 2 2 3 2.5 2 2 2 2.2

3. Onsite treatment (screen and immobilise) and offsite 
disposal

The contaminants will be immobilised which may reduce the risks in future 
management. 

Given the material will be disposed of at an off-site waste facility or landfill, it is expected 
that there will be future management costs associated with the operation and closure of 
the landfill.

3.1 4 3 2.5 3 3 3 3 3.1

4. Onsite screening and offsite disposal There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Given the material will be disposed of at an off-site waste facility or landfill, it is expected 
that there will be future management costs associated with the operation and closure of 
the landfill.

2.8 4 3 2.5 3 2 3 2 2.8

5. Offsite disposal of unsegregated waste There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Given the material will be disposed of at an off-site waste facility or landfill, it is expected 
that there will be future management costs associated with the operation and closure of 
the landfill.

2.2 2 2 2.5 3 2 3 1 2.2

6. Onsite, above-ground capping There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Housing contaminants beneath an engineered cap with an expected lifetime will inevitably 
transfer contaminants to future generations to deal with. There is also long-term 
maintenance and monitoring associated with this remedial option.

1.9 1.5 1.5 2.5 2 2 2 2 1.9

7. Onsite bury and cap There are few positive impacts for this remedial option when compared against the 
scope of this indicator.

Housing contaminants beneath an engineered cap with an expected lifetime will inevitably 
transfer contaminants to future generations to deal with. There is also long-term 
maintenance and monitoring associated with this remedial option.

2.1 2 2 2.5 2.5 2 2 2 2.1

8. Offsite containment at Lake George Mine The contaminants will be immobilised which may reduce the risks in future 
management. 

Housing contaminants in an engineered containment cell with an expected lifetime will 
inevitably transfer contaminants to future generations to deal with. There is also long-
term maintenance and monitoring associated with this remedial option.

3.4 3 4 4 4 2.5 3 3 3.4

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Ethics & equality

Intergenerational equity

Consider whether there are issues of intergenerational equity (e.g., avoidable transfer of contamination impacts to future generations) when taking into account the 
duration of remedial options, including implementation and ongoing  monitoring/ maintenance.

Compare remedial options in terms of duration and the extent to which contamination is addressed contamination within a relatively short period, or is passed on for 
future generations to deal with (e.g., landfill, extended pump and treat scheme, PRB).
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Table 13: Community optics

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard Based on community feedback, it is unlikely that the community will perceive any positive impact 
from this remedial option. 

This remedial option will likely be perceived by the community as an option that leaves residual risk 
at the site. Based on community feedback, the community will likely not be accepting of 
contaminated soil remaining on-site.

1.6 1.5 2 1.5 2.5 1 1.5 1 1.6

2. Onsite containment elsewhere in CRN Based on community feedback, it is unlikely that the community will perceive any positive impact 
from this remedial option. 

This remedial option will likely be perceived by the community as an option that leaves residual risk 
at the site. Based on community feedback, the community will likely not be accepting of 
contaminated soil remaining on-site.

2.6 2 2 3 3 2.5 3 3 2.6

3. Onsite treatment (screen and immobilise) and offsite 
disposal

Based on community feedback, it is likely that this option will satisfy the expectations of the 
community as the contaminated soil will be transported off-site. Therefore, the community will 
likely perceive that this option is overall safer leaving no residual risk.

The community may perceive the environmental impacts during the remedial works (dust, traffic, 
noise) as a risk to the community.

2.3 2 2 3 2.5 3 2.5 1 2.3

4. Onsite screening and offsite disposal
Based on community feedback, it is likely that this option will satisfy the expectations of the 
community as the contaminated soil will be transported off-site. Therefore, the community will 
likely perceive that this option is overall safer leaving no residual risk.

The community may perceive the environmental impacts during the remedial works (dust, traffic, 
noise) as a risk to the community.

2.6 2 3 3 2.5 3 2.5 2 2.6

5. Offsite disposal of unsegregated waste
Based on community feedback, it is likely that this option will satisfy the expectations of the 
community as the contaminated soil will be transported off-site. Therefore, the community will 
likely perceive that this option is overall safer leaving no residual risk.

The community may perceive the environmental impacts during the remedial works (dust, traffic, 
noise) as a risk to the community.

3.9 4 4 4 3 4 4 4 3.9

6. Onsite, above-ground capping Based on community feedback, it is unlikely that the community will perceive any positive impact 
from this remedial option. 

This remedial option will likely be perceived by the community as an option that leaves residual risk 
at the site. Based on community feedback, the community will likely not be accepting of 
contaminated soil remaining on-site.

1 1 1 1 1 1 1 1 1.0

7. Onsite bury and cap Based on community feedback, it is unlikely that the community will perceive any positive impact 
from this remedial option. 

This remedial option will likely be perceived by the community as an option that leaves residual risk 
at the site. Based on community feedback, the community will likely not be accepting of 
contaminated soil remaining on-site.

1.6 1.5 2 1.5 2 1 1.5 2 1.6

8. Offsite containment at Lake George Mine
Based on community feedback, it is likely that this option will satisfy the expectations of the 
community as the contaminated soil will be transported off-site. Therefore, the community will 
likely perceive that this option is overall safer leaving no residual risk.

The Tarago community may perceive the environmental impacts during the remedial works (dust, 
traffic, noise) as a risk. The Captains Flat community may perceive that receipt of Tarago waste into 
the containment cell may limit the capacity of the containment cell to receive waste from the 
surrounding community. The period over which waste can be received at the cell (understood to be 
1 -2 years) and limitations on the type of contaminated material (predominantly lead and co-
located metals) may present greater limitations on the feasibility of placing community waste in the 
containment cell however and for these reasons receipt of Tarago waste is considered unlikely to 
have negative impacts.    

3.6 3.5 4 3.5 4 3 4 3 3.6

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Ethics & equality

Community optics

Assess community perception of remedial options.

Based on existing community concerns (as understood by TfNSW) regarding contamination remaining on-site and potential health and socio economic impacts.
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Table 14: Nuisance impacts

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard On-site management of contaminated material will reduce traffic impacts on the community. Due to the additional time required on-site to complete this remedial option, there will likely be more 
of a risk of dust generation and noise impacts on the community.

1.9 1.5 2 2.5 2 1.5 2 1.5 1.9

2. Onsite containment elsewhere in CRN On-site management of contaminated material will reduce traffic impacts on the community. Due to the additional time required on-site to complete this remedial option, there will likely be more 
of a risk of dust generation and noise impacts on the community.

2.2 1.5 2 2.5 2.5 2.5 2 2.5 2.2

3. Onsite treatment (screen and immobilise) and offsite 
disposal

As this is potentially the most impactful option when compared with the other remedial options, there 
are no positive impacts to describe. However, during remedial works there may be opportunities to 
reduce impacts on the community (scheduling of works for less sensitive hours of the day, 
community notifications, engineering controls for dust minimisation during material processing etc.)

Due to the on-site processing of the material followed by off-site disposal, this option is potentially 
the most impactful option in terms of dust generation, noise and traffic.

1.4 1 1 2 2 1.5 1 1 1.4

4. Onsite screening and offsite disposal

As this is potentially the most impactful option when compared with the other remedial options, there 
are no positive impacts to describe. However, during remedial works there may be opportunities to 
reduce impacts on the community (scheduling of works for less sensitive hours of the day, 
community notifications, engineering controls for dust minimisation during material processing etc.)

Due to the on-site processing of the material followed by off-site disposal, this option is potentially 
the most impactful option in terms of dust generation, noise and traffic.

1.5 1 1 2 2 1.5 1 2 1.5

5. Offsite disposal of unsegregated waste This option may be slightly less noisy than other remedial options. This option is also likely to require 
less time to complete.

This option has the potential to impact the community from dust generation during excavation and 
loading of trucks, as well as traffic and noise impacts from the load-out/off-site transport component.

2.9 2.5 3 2.5 3 3 3 3 2.9

6. Onsite, above-ground capping On-site management of contaminated material will reduce traffic impacts on the community. Due to the additional time required on-site to complete this remedial option, there will likely be more 
of a risk of dust generation and noise impacts on the community.

1.7 2 1.5 2.5 1.5 1.5 2 1 1.7

7. Onsite bury and cap On-site management of contaminated material will reduce traffic impacts on the community. Due to the additional time required on-site to complete this remedial option, there will likely be more 
of a risk of dust generation and noise impacts on the community.

1.6 1.5 1.5 1.5 2 1.5 2 1 1.6

8. Offsite containment at Lake George Mine This option may be slightly less noisy than other remedial options. This option is also likely to require 
less time to complete.

This option has the potential to impact the community from dust generation during excavation and 
loading of trucks, as well as traffic and noise impacts from the load-out/off-site transport component.

2.8 2.5 3 2 3 3 3 3 2.8

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Neighbourhood and locality

Nuisance impacts

Consider effects from dust, light, noise, odour and vibrations during works and associated with traffic, including both working-day and night-time/weekend operations.

Compare remedial options in terms of their impact on the neighbourhood and locality through the various nuisance issues identified.
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Table 15: Delivery of the remediation program

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard No positive impacts determined.
There is added complexity in the delivery of this remedial option due to the skilled labour and 
materials required to construct the containment cell. 2.1 1.5 2 3 2 2 2 2 2.1

2. Onsite containment elsewhere in CRN No positive impacts determined.
There is added complexity in the delivery of this remedial option due to the skilled labour and 
materials required to construct the containment cell. 1.9 1.5 2 1.5 2 2 2 2 1.9

3. Onsite treatment (screen and immobilise) and offsite 
disposal

This remedial option if comparatively less complex and anticipated to require less time than other 
remedial options proposing on-site management. No negative impacts determined. 1.7 2 2 2 2 2 1 1 1.7

4. Onsite screening and offsite disposal
This remedial option if comparatively less complex and anticipated to require less time than other 
remedial options proposing on-site management. No negative impacts determined. 2.6 2 3 4 3 2 2 2 2.6

5. Offsite disposal of unsegregated waste
This remedial option if comparatively less complex and anticipated to require less time than other 
remedial options proposing on-site management. No negative impacts determined. 4.1 4 4 5 4 4 4 4 4.1

6. Onsite, above-ground capping No positive impacts determined.
There is added complexity in the delivery of this remedial option due to the skilled labour and 
materials required to construct the on-site capping. 2.3 2 2 3 3 2 2 2 2.3

7. Onsite bury and cap No positive impacts determined.
There is added complexity in the delivery of this remedial option due to the skilled labour and 
materials required to construct the on-site capping. 2 1.5 2 2.5 2 2 2 2 2.0

8. Offsite containment at Lake George Mine
This remedial option if comparatively less complex and anticipated to require less time than other 
remedial options proposing on-site management. No negative impacts determined. 4.3 5 5 4 4 4 4 4 4.3

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Neighbourhood and locality

Delivery of the remediation program

Complexity and duration of remediation program including remediation planning phase, remediation and validation phases
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Table 16: Local culture and vitality

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-s te containment at Tarago Rail Yard There is a chance that by communicating the remedial option effectively to the commun ty and broader 
community that the stigma of being associated with contaminated land may be alleviated.

This option is less likely than other remedial options to alleviate the stigma to the commun ty by being 
associated with contaminated land as the perception may be that the contaminat on remains on-site and 
therefore there is a risk to adjoining properties.

2.4 2.5 2 2 3 2.5 3 2 2.4

2. Ons te containment elsewhere in CRN There is a chance that by communicating the remedial option effectively to the commun ty and broader 
community that the stigma of being associated with contaminated land may be alleviated.

This option is less likely than other remedial options to alleviate the stigma to the commun ty by being 
associated with contaminated land, particularly if nearby communities misunderstand the remediation concept 
and perceive the remedial option as simply relocated the contaminated elsewhere in the corr dor rather than 
addressing the contamination. 

3.3 2.5 4 3 3 2.5 4 4 3.3

3. Ons te treatment (screen and immobilise) and offs te 
disposal

There is a higher likelihood that this remedial option will alleviate the stigma of the town/community being 
located adjacent to contaminated land as this remedial option proposes to remove the contamination from site.

The community nearby the proposed disposal locat on may be stigmatised for being located near a facility 
which is accepting contaminated soil. 

4 4 4 4 4 4 4 4 4.0

4. Ons te screening and offsite disposal There is a higher likelihood that this remedial option will alleviate the stigma of the town/community being 
located adjacent to contaminated land as this remedial option proposes to remove the contamination from site.

The community nearby the proposed disposal locat on may be stigmatised for being located near a facility 
which is accepting contaminated soil. 

4 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste There is a higher likelihood that this remedial option will alleviate the stigma of the town/community being 
located adjacent to contaminated land as this remedial option proposes to remove the contamination from site.

The community nearby the proposed disposal locat on may be stigmatised for being located near a facility 
which is accepting contaminated soil. 

4 4 4 4 4 4 4 4 4.0

6. Ons te, above-ground capping There is a chance that by communicating the remedial option effectively to the commun ty and broader 
community that the stigma of being associated with contaminated land may be alleviated.

This option is less likely than other remedial options to alleviate the stigma to the commun ty by being 
associated with contaminated land as the perception may be that the contaminat on remains on-site and 
therefore there is a risk to adjoining properties.

1.1 1 1 1 1.5 1.5 1 1 1.1

7. Ons te bury and cap There is a chance that by communicating the remedial option effectively to the commun ty and broader 
community that the stigma of being associated with contaminated land may be alleviated.

This option is less likely than other remedial options to alleviate the stigma to the commun ty by being 
associated with contaminated land as the perception may be that the contaminat on remains on-site and 
therefore there is a risk to adjoining properties.

2.3 2.5 2.5 2 2.5 2.5 2 2 2.3

8. Offsite containment at Lake George Mine There is a higher likelihood that this remedial option will alleviate the stigma of the town/community being 
located adjacent to contaminated land as this remedial option proposes to remove the contamination from site.

The community nearby the proposed disposal locat on may be stigmatised for being located near a facility 
which is accepting contaminated soil from the surrounding reg on. The potential for this is cons dered limited 
however as the containment cell is primarily being constructed to receive similar waste from its immediate 
surroundings. 

3.9 4 4 3.5 4 4 4 4 3.9

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Communities and community involvement

Local culture and vitality

Consider effects of the project on local culture and vitality. This indicator is particularly important for sites used for recreational activities such as parks and urban gardens.

Compare differences between remedial options in terms of contribution to local culture or vitality and/or alleviation of stigma to community by being associated with contaminated site (e.g. ,difficulty in 
selling/valuation property).
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Table 17: Degree of uncertainty

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard There is no dependency on off-site waste facil ty capac ties, pricing or regulation.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. This will impact the timing of this remedial option as the capacity of the containment cell will be 
unknown until excavation is completed w th validation showing complete contaminant removal. This will then 
introduce to problem of temporary stockpiling of contaminated material - stockpiling area, temp stockpile controls 
(namely erosion & sed controls).

1.9 1.5 2 2.5 2.5 1.5 1.5 2 1.9

2. Onsite containment elsewhere in CRN There is no dependency on off-site waste facil ty capac ties, pricing or regulation.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. This will impact the timing of this remedial option as the capacity of the containment cell will be 
unknown until excavation is completed w th validation showing complete contaminant removal. This will then 
introduce to problem of temporary stockpiling of contaminated material - stockpiling area, temp stockpile controls 
(namely erosion & sed controls).

1.9 1.5 2 1.5 2.5 2 2 2 1.9

3. Onsite treatment (screen and immobilise) and offs te 
disposal

The uncertainties associated with design and construct on of on-site containment or capping systems (i.e. 
spatial requirements, scheduling of works, sourcing su table materials for containment etc.) are eliminated by 
disposing of material off-site.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. Therefore, the exact cost of disposal will be unknown until validation confirms complete contaminant 
removal. Therefore, there will need to be contingencies to allow for extra material in order to avoid budget 
exceedance.
This processing aspects of this remedial option may also be restricted to mild weather conditions (i.e. low speed 
wind) due to the excessive handling of soil and increased likelihood to generate dust.

1.9 1 1 3 3 2 1 2 1.9

4. Onsite screening and offsite disposal
The uncertainties associated with design and construct on of on-site containment or capping systems (i.e. 
spatial requirements, scheduling of works, sourcing su table materials for containment etc.) are eliminated by 
disposing of material off-site.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. Therefore, the exact cost of disposal will be unknown until validation confirms complete contaminant 
removal. Therefore, there will need to be contingencies to allow for extra material in order to avoid budget 
exceedance.

1.9 1 1 3 3 2 1 2 1.9

5. Offs te disposal of unsegregated waste
The uncertainties associated with design and construct on of on-site containment or capping systems (i.e. 
spatial requirements, scheduling of works, sourcing su table materials for containment etc.) are eliminated by 
disposing of material off-site.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. Therefore, the exact cost of disposal will be unknown until validation confirms complete contaminant 
removal. Therefore, there will need to be contingencies to allow for extra material in order to avoid budget 
exceedance.

3.3 3 3 4 3 3 4 3 3.3

6. Onsite, above-ground capping There is no dependency on off-site waste facil ty capac ties, pricing or regulation.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. This will impact the timing of this remedial option as the capacity of the capped area will be unknown 
until excavation is completed with validation showing complete contaminant removal. This will then introduce to 
problem of temporary stockpiling of contaminated material - stockpiling area, temp stockpile controls (namely 
erosion & sed controls). There will also be uncertainty around the amount of capping required.

2.1 2 2 2.5 2 2 2 2 2.1

7. Onsite bury and cap There is no dependency on off-site waste facil ty capac ties, pricing or regulation.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. This will impact the timing of this remedial option as the capacity of the capped area will be unknown 
until excavation is completed with validation showing complete contaminant removal. This will then introduce to 
problem of temporary stockpiling of contaminated material - stockpiling area, temp stockpile controls (namely 
erosion & sed controls). There will also be uncertainty around the amount of capping required.

1.9 1.5 2 2 2.5 1.5 1.5 2 1.9

8. Offs te containment at Lake George Mine
The uncertainties associated with design and construct on of on-site containment or capping systems (i.e. 
spatial requirements, scheduling of works, sourcing su table materials for containment etc.) are eliminated by 
disposing of material off-site.

All remedial opt ons share a common uncertainty of not knowing the exact volume of contaminated material to be 
excavated. Therefore, there is uncertainty in knowing if the Lake George Mine containment cell will have capacity 
to accept all of the excavated contaminated soil.

3.1 3 3 2.5 3 3 4 3 3.1

Subject Matter Expert Scores

Average

Uncertainty and evidence

Degree of uncertainty

How options differ in their intrinsic levels of uncertainty: to include considerations of e.g., release of fugitive emissions from excavation and screening, reliability and comparability of monitoring and verification 
data, depth and period of monitoring data, etc.

Compare options according to degree of uncertainty particularly regarding performance, reliability and comparability of monitoring data and environmental/ social/ economic impacts and/or success criteria.

Remediation Options

Qualitative Evaluation

SURE 
Score
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Table 18: Validation and verification requirements

Domain Society
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-s te containment at Tarago Rail Yard Although there are additional validation/verificat on requirements with this remedial opt on, they are not expected 
to be complex requirements.

All options will require progressive validation of contaminant excavat on during the remedial works.
Additionally, there will be verification/validation requirements associated with demonstrating the effectiveness if the on-
site containment cell as-built. 

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time.

2.1 2 2 2.5 2 2 2 2 2.1

2. Ons te containment elsewhere in CRN Although there are additional validation/verificat on requirements with this remedial opt on, they are not expected 
to be complex requirements.

All options will require progressive validation of contaminant excavat on during the remedial works.
Additionally, there will be verification/validation requirements associated with demonstrating the effectiveness if the on-
site containment cell as-built. 

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time.

2.1 2 2 2.5 2 2 2 2 2.1

3. Ons te treatment (screen and immobilise) and offs te 
disposal

As de from validation testing which is common across all remedial options, there will be no validation or 
verification requirements for this option.

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time. 2.9 3 2 3.5 3 2.5 3 3 2.9

4. Ons te screening and offsite disposal
As de from validation testing which is common across all remedial options, there will be no validation or 
verification requirements for this option.

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time. 3 3 3 3.5 3 2.5 3 3 3.0

5. Offsite disposal of unsegregated waste
As de from validation testing which is common across all remedial options, there will be no validation or 
verification requirements for this option.

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time. 3.1 3 3 3.5 3 3 3 3 3.1

6. Ons te, above-ground capping
Although there are additional validation/verificat on requirements with this remedial opt on, they are not expected 
to be complex requirements.

All options will require progressive validation of contaminant excavat on during the remedial works.
Additionally, there will be verification/validation requirements associated with demonstrating the effectiveness if the on-
site capping cell as-built. 

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time.

1.9 1.5 2 2 2 2 2 2 1.9

7. Ons te bury and cap Although there are additional validation/verificat on requirements with this remedial opt on, they are not expected 
to be complex requirements.

All options will require progressive validation of contaminant excavat on during the remedial works.
Additionally, there will be verification/validation requirements associated with demonstrating the effectiveness if the on-
site capping cell as-built. 

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time.

2.1 2 2 2.5 2 2 2 2 2.1

8. Offsite containment at Lake George Mine
As de from validation testing which is common across all remedial options, there will be no validation or 
verification requirements for this option.

As w th all remedial options, there is some uncertainty around the extent of contamination and excavat on required 
therefore the validation may take more time. 3.1 3 3 3.5 3 3 3 3 3.1

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Uncertainty and evidence

Validation/verification requirements

The verification/validation requirements that would have to be met by the implementation of a particular option.

Compare the extent and ease of satisfying the verification/validation requirements associated with each option. Of particular relevance for ex situ versus in situ approaches.
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Domain Economic
Indicatory Category

Indicator

Description:

How to compare:

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              200,000.00 1  $              200,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 

Mobilisation and site establishment Item  $                20,000.00 1  $                20,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 10  $              300,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of clay capping m3  $                       25.00 1,500  $                37,500.00 

Excavation of contaminated material on the west 
s de of the rail corridor m3  $                       25.00 3,650  $              141,250.00 

Excavation of contaminated material east of the 
rail lines and transport via publ c roads to the west 
s de.

m3  $                       25.00 1,000  $                25,000.00 

Loading, transport and offsite reuse of surplus 
VENM m3  $                       80.00 4140  $              331,200.00 

Construction of containment cell lining m2  $                       30.00 12,500  $              375,000.00 

Placement of contaminated materials m3  $                       30.00 4,650  $              139,500.00 

Supply and place geofabric maker layer m2  $                         4.00 5,000  $                20,000.00 

Placement of geofabr c marker layer m2  $                         4.00 5,000  $                20,000.00 

Appl cat on of 0.3 m clay capping m3  $                       40.00 1,500  $                60,000.00 

Appl cat on of 0.2 m topsoil m3  $                       50.00 1,000  $                50,000.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 10  $              150,000.00 

Remediat on Supervision and Validat on Item  $              132,000.00 1  $              132,000.00 

Demobilisation Item  $                20,000.00 1  $                20,000.00 

Verif cation mon toring Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $           2,508,950.00 1  $           2,508,950.00 

Total excluding LTEMP 
implementation
Capital Expenditure cost relative to 
most costly option (%)

SURE Score for CAPEX

LTEM implementation cost relative to 
most costly option (%)

SURE Score for LTEM Costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              200,000.00 1  $              200,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 

Mobilisation and site establishment excluding 
mechan cal screen and pugmill

Item  $                20,000.00 1  $                20,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 10  $              300,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of clay capping m3  $                       25.00 1,500  $                37,500.00 
Excavation of contaminated material on the west 
s de of the rail corridor m3  $                       25.00 3,650  $              141,250.00 

Excavation of contaminated material east of the 
rail lines and transport via publ c roads to the west 
s de.

m3  $                       25.00 1,000  $                25,000.00 

Excavation and cartage to alternate location in the 
CRN m3  $                       47.00 4,650  $              218,550.00 

Loading, transport and offsite reuse of surplus 
VENM m3  $                       80.00 4140  $              331,200.00 

Excavation of soils to allow cell construction to 
achieve a final landform consistent w th existing m3  $                       25.00 7,740  $              193,500.00 

Construction of containment cell lining m2  $                       30.00 12,500  $              375,000.00 

Placement of contaminated materials m3  $                       30.00 4,650  $              139,500.00 

Supply and place geofabric maker layer m2  $                         4.00 5,000  $                20,000.00 

Placement of geofabr c marker layer m2  $                         4.00 5,000  $                20,000.00 

Appl cat on of 0.3 m clay capping m3  $                       40.00 1,500  $                60,000.00 

Appl cat on of 0.2 m topsoil m3  $                       50.00 1,000  $                50,000.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 10  $              150,000.00 

Remediat on Supervision and Validat on Item  $              132,000.00 1  $              132,000.00 

Demobilisation Item  $                20,000.00 1  $                20,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

Verif cation mon toring at alternate CRN location Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 2  $                15,000.00 

LTEMP implementat on costs Item  $              983,000.00 1  $           2,928,500.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX

LTEM cost relative to most costly 
option (%)

SURE Score for LTEM Costs 1

1

2. Onsite containment elsewhere in CRN

3,458,500.00$                                                                                          

56%

100%

86%

3

1. On-site containment at Tarago Rail Yard

2,598,950.00$                                                                                          

Direct economic costs and benefits

Direct costs

Direct financial costs and benefits of remediation / management for org

Compare relative performance of the various options in terms of direct 
and capital gains outcomes, against the overall benefit achieved.

3

42%
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Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              150,000.00 1  $              150,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 
Mobilisation and site establishment including 
mechan cal screen and pugmill

Item  $                30,000.00 1  $                30,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 12  $              360,000.00 

Excavation of clay capping m3  $                       25.00 1,500  $                37,500.00 

Excavation of soils adjacent the rail lines and from 
106 Goulburn Street followed by transport and 
disposal as GSW 

m3  $                     610.00 1,000  $              610,000.00 

Offs te disposal of soils adjacent the rail formation 
as RSW m3  $                     935.00 2,100  $           1,963,500.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of fouled ballast m3  $                       25.00 2,050  $              101,250.00 

Mechan cal screening of fouled ballast m3  $                       75.00 2,050  $              153,750.00 

Onsite chemical immobilisation of fines m3  $                     300.00 950  $              285,000.00 

Loading transport and offsite disposal of 
immobilised ballast fines as General Solid Waste (in 
Sydney)

m2  $                  1,000.00 950  $              950,000.00 

Replacement of clay capping m3  $                       25.00 1,500  $                37,500.00 

Appl cat on of 0.1 m topsoil m3  $                       50.00 300  $                15,000.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 12  $              180,000.00 

Remediat on Supervision and Validat on Item  $              150,000.00 1  $              150,000.00 

Demobilisation Item  $                25,000.00 1  $                25,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              440,000.00 1  $              100,000.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX
LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              150,000.00 1  $              150,000.00 

Preliminaries and Management Plans Item  $                10,000.00 1  $                10,000.00 

Mobilisation and site establishment including 
mechan cal screen

Item  $                10,000.00 1  $                10,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                25,000.00 6  $              150,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of lower impact soils adjacent the rail 
lines and from 106 Goulburn Street followed by 
transport and disposal as GSW 

m3  $                     610.00 1,000  $              610,000.00 

Offs te disposal of soils adjacent the rail formation 
as RSW m3  $                     935.00 2,100  $           1,963,500.00 

Excavation of fouled ballast m3  $                       25.00 2,050  $              101,250.00 

Mechan cal screening of fouled ballast m3  $                       75.00 2,050  $              153,750.00 

Loading transport and offsite disposal of ballast 
fines as Hazardous Waste (in Sydney) m2  $                  1,300.00 950  $           1,235,000.00 

Dust controls through durat on of project Week  $                15,000.00 6  $                90,000.00 

Remediat on Supervision and Validat on Item  $              110,000.00 1  $              110,000.00 

Demobilisation Item  $                10,000.00 1  $                10,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              440,000.00 1  $              100,000.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX

LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $                50,000.00 1  $                50,000.00 

Preliminaries and Management Plans Item  $                10,000.00 1  $                10,000.00 

Mobilisation and site establishment including 
mechan cal screen

Item  $                10,000.00 1  $                10,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                25,000.00 4  $              100,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of lower impact soils adjacent the rail 
lines and from 106 Goulburn Street followed by 
transport and disposal as GSW 

m3  $                     610.00 1000  $              610,000.00 

Offs te disposal of soils adjacent the rail formation 
as RSW m3  $                     935.00 2100  $           1,963,500.00 

Excavation of fouled ballast m3  $                       25.00 2050  $              101,250.00 

Loading transport and offsite disposal of 
unsegregated ballast as Hazardous Waste (in 
Sydney)

m2  $                  1,300.00 2050  $           2,665,000.00 

Dust controls through durat on of project Week  $                15,000.00 4  $                60,000.00 

Remediat on Supervision and Validat on Item  $              110,000.00 1  $              110,000.00 

Demobilisation Item  $                10,000.00 1  $                10,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              440,000.00 1  $              100,000.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX

LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs 5

100%

1

5

3%

6,217,250.00$                                                                                          

3. Onsite treatment (screen and immobilise) and offsite disposal.

4. Onsite screening and offsite disposal

5,121,000.00$                                                                                          

82%

1

5,626,000.00$                                                                                          

90%

1

5. Offsite disposal of unsegregated waste

3%

5

3%
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Appendix 2
Table 20: Direct costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              200,000.00 1  $              200,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 
Mobilisation and site establishment excluding 
including mechanical screen and pugmill

Item  $                20,000.00 1  $                20,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 8  $              240,000.00 

Excavation of clay capping m3  $                       25.00 1,500  $                37,500.00 

Excavation of contaminated material on the west 
s de of the rail corridor m3  $                       25.00 3,650  $              141,250.00 

Excavation of contaminated material east of the 
rail lines and transport by public road to the west 
s de. 

m3  $                       25.00 1,000  $                25,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Placement of excavated materials m3  $                       30.00 4,650  $              139,500.00 

Supply and place geofabric maker layer m2  $                         4.00 5,000  $                20,000.00 

Import of addit onal clay for capping m3  $                       80.00 2,500  $              200,000.00 

Appl cat on of 0.5 m clay capping m3  $                       40.00 1,000  $                40,000.00 

Appl cat on of 0.1 m topsoil m3  $                       50.00 500  $                25,000.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 8  $              120,000.00 

Remediat on Supervision and Validat on Item  $              125,000.00 1  $              125,000.00 

Demobilisation Item  $                20,000.00 1  $                20,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              983,000.00 1  $           2,165,750.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX
LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              200,000.00 1  $              200,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 
Mobilisation and site establishment excluding 
including mechanical screen and pugmill

Item  $                20,000.00 1  $                20,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 8  $              240,000.00 

Excavation of clay capping m3  $                       25.00 1500  $                37,500.00 

Excavation of contaminated material at depth 
(underlying clay capping) m3  $                       25.00 1200  $                30,000.00 

Excavation of clay underlying contamination at 
depth m3  $                       25.00 1162  $                29,050.00 

Excavation of contaminated material on the west 
s de of the rail corridor m3  $                       25.00 3650  $              141,250.00 

Excavation of contaminated material east of the 
rail lines and transport by public road to the west 
s de. 

m3  $                       25.00 1000  $                25,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Placement of excavated materials m3  $                       30.00 5812  $              174,360.00 

Supply and place geofabric maker layer m2  $                         4.00 5000  $                20,000.00 

Import of addit onal clay for capping m3  $                       80.00 2500  $              200,000.00 

Appl cat on of 0.5 m clay capping m3  $                       40.00 1000  $                40,000.00 

Appl cat on of 0.1 m topsoil m3  $                       50.00 500  $                25,000.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 8  $              120,000.00 

Remediat on Supervision and Validat on Item  $              125,000.00 1  $              125,000.00 

Demobilisation Item  $                20,000.00 1  $                20,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              983,000.00 1  $           1,934,660.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX
LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs

Direct Costs

Unit Budget Rate Estimated Qty Estimated Total

Detailed design, planning and approvals Item  $              200,000.00 1  $              200,000.00 

Preliminaries and Management Plans Item  $                30,000.00 1  $                30,000.00 

Mobilisation and site establishment excluding 
mechan cal screen and pugmill Item  $                20,000.00 1  $                20,000.00 

Project Management Inc. remediation contractor 
PM, site supervis on, labor, accommodation and 
labor

Week  $                30,000.00 10  $              300,000.00 

Offs te disposal of railway sleepers as GSW m3  $                     800.00 100  $                80,000.00 

Excavation of clay capping m3  $                       25.00 1500  $                37,500.00 

Excavation of contaminated material on the west 
s de of the rail corridor m3  $                       25.00 3650  $              141,250.00 

Excavation of contaminated material east of the 
rail lines and transport via publ c roads to the west 
s de.

m3  $                       25.00 1000  $                25,000.00 

Cartage to Lake George Mine m3  $                       85.00 4650  $              395,250.00 

Chem cal immobilisat on of contaminated material m3  $                       75.00 4,650  $              348,750.00 
Nominal provision for native revegetat on and 
landscaping

Item  $                20,000.00 1  $                20,000.00 

Dust controls through durat on of project Week  $                15,000.00 10  $              150,000.00 

Remediat on Supervision and Validat on Item  $              132,000.00 1  $              132,000.00 

Demobilisation Item  $                20,000.00 1  $                20,000.00 

Verif cation mon toring at Tarago Year  $              220,000.00 2  $              440,000.00 

LTEMP amendment / preparat on Item  $                  7,500.00 1  $                  7,500.00 

LTEMP implementat on costs Item  $              440,000.00 1  $              100,000.00 

Total excluding LTEMP 
implementation

Cost relative to most costly option (%)

SURE Score for CAPEX
LTEM cost relative to most costly 
option (%)
SURE Score for LTEM Costs 5

74%

1

66%

2

3%

4

7. Onsite, bury and cap

4

8. Offsite containment at Lake George Mine

33%

1,930,750.00$                                                                                          

31%

4

6. Onsite, above-ground capping

Notes:  
Net present value costs for LTEMP implementation have been projected based on 100 year design life

All options include a nominal provision of $50,000 for removal of remnant concrete infrastructure (approx. 20m x 3m x 
2m) in the Woodlawn Siding rail line at the former Loadout Complex.

2,347,250.00$                                                                                          

38%

2,024,660.00$                                                                                          
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Appendix 2
Table 21: Long term management costs

Domain
Indicatory Category

Indicator

Description:

How to compare:

1. On‐site containment at Tarago Rail Yard
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -2 158 950

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Periodic cap repair -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000

Recontainment at 100 years -2 158 950

Initial Capital Expenditure -2,158,950
Verification Monitoring Net Present Value
(NPV)

-440,000

Long Term Maintenance and Monitoring NPV -2,508,950 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -2,188,950

Total costs NPV -5,107,900

2. Onsite containment elsewhere in CRN
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -2 578 500

Verification Monitoring at Tarago -220000 -220000

Verification Monitoring elsewhere in the CRN -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Periodic cap repair -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000

Recontainment at 100 years -2 578 500

Initial Capital Expenditure -2,578,500
Verification Monitoring Net Present Value
(NPV)

-880,000

Long Term Maintenance and Monitoring NPV -2,928,500 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -2,608,500

Total costs NPV -6,387,000

3. Onsite treatment (screen and immobilise) and offsite disposal
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -5 186 000

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Initial Capital Expenditure -5,186,000
Verification Monitoring Net Present Value
(NPV)

-440,000

Long Term Maintenance and Monitoring NPV -100,000 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000

Total costs NPV -5,726,000

4. Onsite screening and offsite disposal
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure 681 000

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Initial Capital Expenditure 4,681,000
Verification Monitoring Net Present Value
(NPV)

-440,000

Long Term Maintenance and Monitoring NPV -100,000 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000

Total costs NPV 4,141,000

5. Offsite disposal of unsegregated waste
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -5 777 250

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Initial Capital Expenditure -5,777,250
Verification Monitoring Net Present Value
(NPV)

-440,000

Long Term Maintenance and Monitoring NPV -100,000 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000

Total costs NPV -6,317,250

6. Onsite, above‐ground capping
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -1 90 750

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Periodic cap repair -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000 -25000 -25 000

Replacement of cap at 100 years -25 000

-1 90 750

Initial Capital Expenditure -1,490,750
Verification Monitoring Net Present Value
(NPV)

-440,000

Long Term Maintenance and Monitoring NPV -2,165,750 -10,000 -10,000 -10,000 -10,000 -40,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -30,000 0 0 0 0 -1,545,750

Total costs NPV -4,096,500

7. Onsite, bury and cap
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -1 58 660

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Periodic cap repair -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000 -25 000

Replacement of cap at 100 years -1 58 660

Initial Capital Expenditure -1,584,660

Verification Monitoring NPV -440,000

Long Term Maintenance and Monitoring NPV -1,934,660 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -30,000 0 0 0 0 0 0 0 0 0 -1,614,660

Total costs NPV -3,959,320

8. Offsite containment at Lake George Mine
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

Initial Capital Expenditure -1 907 250

Verification Monitoring -220000 -220000

Long Term Maintenance and Monitoring

Vegetation maintenance -10000 -10000 -10000 -10000 -10000

Inspection and reporting -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000 -5000

Initial Capital Expenditure -1,907,250

Verification Monitoring NPV -440,000

Long Term Maintenance and Monitoring NPV -100,000 -10,000 -10,000 -10,000 -10,000 -10,000 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000 0 0 0 0 0 0 0 0 0 -5,000

Total costs NPV -2,447,250

Economic
Indirect economic costs and benefits

Allocation of finances

Internal to the site owner: ability to allocate resources to other interests, impact of costs on debt financing.

Assess options accordingly, giving consideration e.g., to spread of costs over time (i.e., amortization).
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Table 22: Corporate reputation

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard
On-site management of contaminated material instead of off-site disposal may be 
perceived by the broader community as being more sustainable and therefore may 
improve corporate reputation.

There is an increased financial and/or reputational risk with remedial options that retain 
contaminated material on-site due to the small potential that the on-site containment will 
fail and may result in reputational damage and financial consequence. 

2.4 2 2 2.5 3 2 3 2 2.4

2. Onsite containment elsewhere in CRN
On-site management of contaminated material instead of off-site disposal may be 
perceived by the broader community as being more sustainable and therefore may 
improve corporate reputation.

There is an increased financial and/or reputational risk with remedial options that retain 
contaminated material on-site due to the small potential that the on-site containment will 
fail and may result in reputational damage and financial consequence. 

2.7 2 2 3 3 3 3 3 2.7

3. Onsite treatment (screen and immobilise) and offsite 
disposal

As contaminated material is proposed to be taken to an off-site waste facility, the 
risk of reputational damage posed by the dissatisfaction of the neighbouring 
communities is greatly reduced. Additionally, the risk of regulatory action for 
pollution due to failed on-site management is reduced by removing the 
contamination source (contaminated soil) therefore remedial options that propose 
off-site disposal to a licensed waste facility are inherently less likely to encounter 
reputational and financial consequence.

Off-site disposal may be perceived by the broader community as contributing to landfill 
rates and therefore unsustainable which may negatively impact corporate reputation. 4.0 4 4 4 4 4 4 4 4.0

4. Onsite screening and offsite disposal

As contaminated material is proposed to be taken to an off-site waste facility, the 
risk of reputational damage posed by the dissatisfaction of the neighbouring 
communities is greatly reduced. Additionally, the risk of regulatory action for 
pollution due to failed on-site management is reduced by removing the 
contamination source (contaminated soil) therefore remedial options that propose 
off-site disposal to a licensed waste facility are inherently less likely to encounter 
reputational and financial consequence.

Off-site disposal may be perceived by the broader community as contributing to landfill 
rates and therefore unsustainable which may negatively impact corporate reputation. 4.0 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste

As contaminated material is proposed to be taken to an off-site waste facility, the 
risk of reputational damage posed by the dissatisfaction of the neighbouring 
communities is greatly reduced. Additionally, the risk of regulatory action for 
pollution due to failed on-site management is reduced by removing the 
contamination source (contaminated soil) therefore remedial options that propose 
off-site disposal to a licensed waste facility are inherently less likely to encounter 
reputational and financial consequence.

Off-site disposal may be perceived by the broader community as contributing to landfill 
rates and therefore unsustainable which may negatively impact corporate reputation. 3.9 4 4 4 3.5 3.5 4 4 3.9

6. Onsite, above-ground capping
On-site management of contaminated material instead of off-site disposal may be 
perceived by the broader community as being more sustainable and therefore may 
improve corporate reputation.

There is an increased financial and/or reputational risk with remedial options that retain 
contaminated material on-site due to the small potential that the on-site containment will 
fail and may result in reputational damage and financial consequence. 

1.9 1.5 2 2 2 2 2 2 1.9

7. Onsite bury and cap
On-site management of contaminated material instead of off-site disposal may be 
perceived by the broader community as being more sustainable and therefore may 
improve corporate reputation.

There is an increased financial and/or reputational risk with remedial options that retain 
contaminated material on-site due to the small potential that the on-site containment will 
fail and may result in reputational damage and financial consequence. 

2.3 2 2 2.5 2.5 2 3 2 2.3

8. Offsite containment at Lake George Mine

As contaminated material is proposed to be taken to an off-site waste facility, the 
risk of reputational damage posed by the dissatisfaction of the neighbouring 
communities is greatly reduced. Additionally, the risk of regulatory action for 
pollution due to failed on-site management is reduced by removing the 
contamination source (contaminated soil) therefore remedial options that propose 
off-site disposal to a licensed waste facility are inherently less likely to encounter 
reputational and financial consequence.

Off-site disposal may be perceived by the broader community as contributing to landfill 
rates and therefore unsustainable which may negatively impact corporate reputation. 4.0 4 4 4 4 4 4 4 4.0

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Indirect economic costs / benefits

Corporate reputation

Financial consequences of impact on corporate reputation / brand value.

Assess options for their potential to have unacceptable financial consequences and/or impact upon corporate reputation.



Client: TfNSW
Job No: 318001376
Project Name: Remediation Options Assessment
Tarago Rail Corridor
19/02/2024

Appendix 2
Table 23: Duration/timing of benefit

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

Positive impacts are limited as the remedial option does not propose to destroy the 
contaminant. Therefore, contaminated material must be managed long-term 
introducing an element of ensuring effectiveness over the length of time material will 
be managed for (indefinitely).

The remedial solution is time-limited. Over its projected lifetime, the remedial option will 
require maintenance and at the end of its projected lifetime will require reconstruction or at 
least major maintenance and renewal.

2.6 2.5 2 2.5 3 2.5 3 2.5 2.6

2. Onsite containment elsewhere in CRN

Positive impacts are limited as the remedial option does not propose to destroy the 
contaminant. Therefore, contaminated material must be managed long-term 
introducing an element of ensuring effectiveness over the length of time material will 
be managed for (indefinitely).

The remedial solution is time-limited. Over it's projected lifetime, the remedial option will 
require maintenance and at the end of it's projected lifetime will require reconstruction or 
at least major maintenance and renewal.

2.6 2.5 2 2.5 3 2.5 3 2.5 2.6

3. Onsite treatment (screen and immobilise) and offsite 
disposal

All remedial options have time-limited elements within the scope. However, there 
may be some benefit in disposal at larger waste accepting facilities as the 
contaminated material is concentrated at one location amongst other waste streams 
rather than storing on-site in what will practically be a new, small landfill.

Consideration should be given to the duration and timing benefit of the off-site disposal 
location. It is likely that off-site disposal facilities will be subject to similar time limitations. 
By contributing to the disposal facility or landfill, the remedial option is still indirectly time-
limited with regard to remedial effectiveness.

4 4 4 4 4 4 4 4 4.0

4. Onsite screening and offsite disposal

All remedial options have time-limited elements within the scope. However, there 
may be some benefit in disposal at larger waste accepting facilities as the 
contaminated material is concentrated at one location amongst other waste streams 
rather than storing on-site in what will practically be a new, small landfill.

Consideration should be given to the duration and timing benefit of the off-site disposal 
location. It is likely that off-site disposal facilities will be subject to similar time limitations. 
By contributing to the disposal facility or landfill, the remedial option is still indirectly time-
limited with regard to remedial effectiveness.

4 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste

All remedial options have time-limited elements within the scope. However, there 
may be some benefit in disposal at larger waste accepting facilities as the 
contaminated material is concentrated at one location amongst other waste streams 
rather than storing on-site in what will practically be a new, small landfill.

Consideration should be given to the duration and timing benefit of the off-site disposal 
location. It is likely that off-site disposal facilities will be subject to similar time limitations. 
By contributing to the disposal facility or landfill, the remedial option is still indirectly time-
limited with regard to remedial effectiveness.

4 4 4 4 4 4 4 4 4.0

6. Onsite, above-ground capping

Positive impacts are limited as the remedial option does not propose to destroy the 
contaminant. Therefore, contaminated material must be managed long-term 
introducing an element of ensuring effectiveness over the length of time material will 
be managed for (indefinitely).

The remedial solution is time-limited. Over it's projected lifetime, the remedial option will 
require maintenance and at the end of it's projected lifetime will require reconstruction or 
at least major maintenance and renewal.

1.6 1.5 1.5 2 2 1.5 1.5 1.5 1.6

7. Onsite bury and cap

Positive impacts are limited as the remedial option does not propose to destroy the 
contaminant. Therefore, contaminated material must be managed long-term 
introducing an element of ensuring effectiveness over the length of time material will 
be managed for (indefinitely).

The remedial solution is time-limited. Over it's projected lifetime, the remedial option will 
require maintenance and at the end of it's projected lifetime will require reconstruction or 
at least major maintenance and renewal.

2.2 2 2 2.5 2.5 2.5 2 2 2.2

8. Offsite containment at Lake George Mine

All remedial options have time-limited elements within the scope. However, there 
may be some benefit in disposal at larger waste accepting facilities as the 
contaminated material is concentrated at one location amongst other waste streams 
rather than storing on-site in what will practically be a new, small landfill.

Consideration should be given to the duration and timing benefit of the off-site disposal 
location. It is likely that off-site disposal facilities will be subject to similar time limitations. 
By contributing to the disposal facility or landfill, the remedial option is still indirectly time-
limited with regard to remedial effectiveness.

4 4 4 4 4 4 4 4 4.0

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Project Lifespan and Flexibility

Duration / timing of benefit

Duration of the risk management (remediation) benefit, e.g., time-limited for a 
containment system vs. permanency of benefit from destructive technologies; also, length of time taken for beneficial effects to become apparent.

Compare options for the relative length of time over which they remain effective in terms of mitigating the risk, how long before the control measure comes into 
effect / duration of the remediation works before the site comes into beneficial use.
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Table 24: Chance of success

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

There are some positive impacts to retaining contaminated material on-site which 
is that there is more control over project scheduling following procurement of 
contractor/s and material/s and less reliability on third party conditions (i.e. 
disposal facility licensed volumes for accepting waste, timing etc.).

The community will likely protest this remedial option as it proposes to retain 
contaminated material on-site where the community perceives it to be an ongoing risk to 
their safety. 
As the scope includes construction of on-site containment, there is added uncertainty in 
being able to procure a suitable contractor and materials within the required timeframe.

2.8 2.5 2.5 2.5 3 3 3 3 2.8

2. Onsite containment elsewhere in CRN

There are some positive impacts to retaining contaminated material on-site which 
is that there is more control over project scheduling following procurement of 
contractor/s and material/s and less reliability on third party conditions (i.e. 
disposal facility licensed volumes for accepting waste, timing etc.).

The community will likely protest this remedial option as it proposes to retain 
contaminated material on-site where the community perceives it to be an ongoing risk to 
their safety. 
As the scope includes construction of on-site containment, there is added uncertainty in 
being able to procure a suitable contractor and materials within the required timeframe.

2.8 2.5 2.5 2.5 3 3 3 3 2.8

3. Onsite treatment (screen and immobilise) and offsite 
disposal

There are less on-site risks of issues that may affect the remedial option progress 
and therefore more control over the duration of nuisance impact on the adjacent 
community. There is also a reduced technological risk as this remedial option relies 
less on specialist construction and materials for a successful outcome.

There are additional factors which may reduce chances of success due to the inherent 
reliance on third party waste facilities to lawfully accept contaminated material in a timely 
manner.

3.3 3.5 3.5 3.5 3.5 3 3 3 3.3

4. Onsite screening and offsite disposal

There are less on-site risks of issues that may affect the remedial option progress 
and therefore more control over the duration of nuisance impact on the adjacent 
community. There is also a reduced technological risk as this remedial option relies 
less on specialist construction and materials for a successful outcome.

There are additional factors which may reduce chances of success due to the inherent 
reliance on third party waste facilities to lawfully accept contaminated material in a timely 
manner.

3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

5. Offsite disposal of unsegregated waste

There are less on-site risks of issues that may affect the remedial option progress 
and therefore more control over the duration of nuisance impact on the adjacent 
community. There is also a reduced technological risk as this remedial option relies 
less on specialist construction and materials for a successful outcome.

There are additional factors which may reduce chances of success due to the inherent 
reliance on third party waste facilities to lawfully accept contaminated material in a timely 
manner.

3.9 3.5 4 3.5 4 4 4 4 3.9

6. Onsite, above-ground capping

There are some positive impacts to retaining contaminated material on-site which 
is that there is more control over project scheduling following procurement of 
contractor/s and material/s and less reliability on third party conditions (i.e. 
disposal facility licensed volumes for accepting waste, timing etc.).

The community will likely protest this remedial option as it proposes to retain 
contaminated material on-site where the community perceives it to be an ongoing risk to 
their safety. 
As the scope includes construction of on-site capping, there is added uncertainty in being 
able to procure a suitable contractor and materials within the required timeframe.

2 2 2 2 2 2 2 2 2.0

7. Onsite bury and cap

There are some positive impacts to retaining contaminated material on-site which 
is that there is more control over project scheduling following procurement of 
contractor/s and material/s and less reliability on third party conditions (i.e. 
disposal facility licensed volumes for accepting waste, timing etc.).

The community will likely protest this remedial option as it proposes to retain 
contaminated material on-site where the community perceives it to be an ongoing risk to 
their safety. 
As the scope includes construction of on-site containment, there is added uncertainty in 
being able to procure a suitable contractor and materials within the required timeframe.

2.6 2.5 2.5 2.5 2.5 2.5 2.5 3 2.6

8. Offsite containment at Lake George Mine
There are less on-site risks of issues that may affect the remedial option progress 
and therefore more control over the duration of nuisance impact on the adjacent 
community. 

There are additional factors which may reduce chances of success due to the inherent 
reliance on third party waste facilities to lawfully accept contaminated material in a timely 
manner.

3.9 3.5 4 3.5 4 4 4 4 3.9

Remediation Options

Qualitative Evaluation

SURE Score

Subject Matter Expert Scores

Average

Project Lifespan and Flexibility

Chance of success

Factors affecting chances of success of the remediation / management works and issues that may affect works, including community, contractual, environmental, 
procurement and technological risks.

Compare options for their degree of vulnerability to issues that militate against a successful outcome (refer to examples).
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Table 25  Flexibility to change in circumstances

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts
Project 

Management
Project 

Management
Contaminated 

Land 
Community 
Engagement

Environmental 
Management

Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard

The magnitude of financial consequence and impact to project scheduling is less likely 
to be as great as other remedial options and there would still be capacity to continue 
with some of the remedial scope while awaiting additional materials or labour in the 
event that more contaminated material was excavated than originally planned for.

The extent of contaminated material to be excavated has not been completely determined. The 
impact of oversupply of contaminated material in this remedial option is that the materials and 
labour procured for the on-site containment cell may not be sufficient to contain the actual 
quantity of contaminated material. This may introduce large time delays and financial 
consequence and therefore there is less flexibility to change in circumstances.

2.3 2.5 2.5 2.5 2.5 2 2 2 2.3

2. Onsite containment elsewhere in CRN

The magnitude of financial consequence and impact to project scheduling is less likely 
to be as great as other remedial options and there would still be capacity to continue 
with some of the remedial scope while awaiting additional materials or labour in the 
event that more contaminated material was excavated than originally planned for.

The extent of contaminated material to be excavated has not been completely determined. The 
impact of oversupply of contaminated material in this remedial option is that the materials and 
labour procured for the on-site containment cell may not be sufficient to contain the actual 
quantity of contaminated material. This may introduce large time delays and financial 
consequence and therefore there is less flexibility to change in circumstances.

2.6 2.5 2.5 2.5 2.5 2.5 3 3 2.6

3. Onsite treatment (screen and immobilise) and offsite 
disposal

The likelihood that an off-site waste facility would need to discontinue services mid-
project is low.

There is a reliance on the continual, unrestricted ability of the off-site waste facility to accept 
contaminated material as required. If this ability of the waste acceptor was disrupted, this may 
introduce large financial consequences due to the increase duration of the remedial option and 
procured labour.

3.7 4 3 3.5 4 3.5 4 4 3.7

4. Onsite screening and offsite disposal
The likelihood that an off-site waste facility would need to discontinue services mid-
project is low.

There is a reliance on the continual, unrestricted ability of the off-site waste facility to accept 
contaminated material as required. If this ability of the waste acceptor was disrupted, this may 
introduce large financial consequences due to the increase duration of the remedial option and 
procured labour.

4 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste
The likelihood that an off-site waste facility would need to discontinue services mid-
project is low.

There is a reliance on the continual, unrestricted ability of the off-site waste facility to accept 
contaminated material as required. If this ability of the waste acceptor was disrupted, this may 
introduce large financial consequences due to the increase duration of the remedial option and 
procured labour.

4.1 4 4 4.5 4 4 4 4 4.1

6. Onsite, above-ground capping

The magnitude of financial consequence and impact to project scheduling is less likely 
to be as great as other remedial options and there would still be capacity to continue 
with some of the remedial scope while awaiting additional materials or labour in the 
event that more contaminated material was excavated than originally planned for.

The extent of contaminated material to be excavated has not been completely determined. The 
impact of oversupply of contaminated material in this remedial option is that the materials and 
labour procured for the on-site capping may not be sufficient to cap the actual quantity of 
contaminated material. This may introduce large time delays and therefore there is less 
flexibility to change in circumstances.

2.2 2 2.5 2.5 2.5 2 2 2 2.2

7. Onsite bury and cap

The magnitude of financial consequence and impact to project scheduling is less likely 
to be as great as other remedial options and there would still be capacity to continue 
with some of the remedial scope while awaiting additional materials or labour in the 
event that more contaminated material was excavated than originally planned for.

The extent of contaminated material to be excavated has not been completely determined. The 
impact of oversupply of contaminated material in this remedial option is that the materials 
procured for the on-site containment cell may not be sufficient to contain the actual quantity 
of contaminated material. This may introduce large time delays and therefore there is less 
flexibility to change in circumstances.

2.1 2 2 2 2.5 2 2 2 2.1

8. Offsite containment at Lake George Mine
The likelihood that an off-site waste facility would need to discontinue services mid-
project is low.

There is a reliance on the continual, unrestricted ability of the off-site waste facility to accept 
contaminated material as required. If this ability of the waste acceptor was disrupted, this may 
introduce large financial consequences due to the increase duration of the remedial option and 
procured labour.

3.9 4 4 3 4 4 4 4 3.9

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Project Lifespan and Flexibility

Flexibil ty to change in circumstances

Abil ty of opt on to respond to changing circumstances, including discovery of addit onal contaminat on, different soil materials, or timescales. Important for both long-term 
issues (e.g., changes arising from global warming) but also for sites where s te investigat on data is constrained, e.g., because of buildings or uncertainties associated w th 
work of prev ous incumbents, so condit ons may not be as ant cipated.

Compare opt ons for their abil ty to change according to these examples (where relevant) and to any other circumstances.
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Table 26: Resilience to climate change

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts Project 
Management

Project 
Management

Contaminated 
Land 

Community 
Engagement

Environmental 
Management

Rail 
Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard This option is less likely to impact future land use as the proposed site for 
containment is within the rail corridor which is likely to be used into the future.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option is bushfire. A bushfire in the area and immediate vicinity 
would drastically impact the project during construction. A bushfire may also damage the 
containment cell once constructed.

2.6 2.5 2.5 2.5 3 3 2 3 2.6

2. Onsite containment elsewhere in CRN This option is less likely to impact future land use as the proposed site for 
containment is within the rail corridor which is likely to be used into the future.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option is bushfire. A bushfire in the area and immediate vicinity 
would drastically impact the project during construction. A bushfire may also damage the 
containment cell once constructed.

3.0 3 3 3 3 3 3 3 3.0

3. Onsite treatment (screen and immobilise) and offsite 
disposal

As the remedial option has not directly considered resilience to climate change, no 
positive impacts have been determined.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option cannot be properly determined without confirming the disposal 
location. However, given the disposal location will be a waste facility, the remedial option 
will negatively impact society's resilience to climate change indirectly due to land usage 
and the ongoing operational carbon footprint of the waste facility.

4.1 4 4 5 4 4 4 4 4.1

4. Onsite screening and offsite disposal As the remedial option has not directly considered resilience to climate change, no 
positive impacts have been determined.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option cannot be properly determined without confirming the disposal 
location. However, given the disposal location will be a waste facility, the remedial option 
will negatively impact society's resilience to climate change indirectly due to land usage 
and the ongoing operational carbon footprint of the waste facility.

4.1 4 4 5 4 4 4 4 4.1

5. Offsite disposal of unsegregated waste As the remedial option has not directly considered resilience to climate change, no 
positive impacts have been determined.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option cannot be properly determined without confirming the disposal 
location. However, given the disposal location will be a waste facility, the remedial option 
will negatively impact society's resilience to climate change indirectly due to land usage 
and the ongoing operational carbon footprint of the waste facility.

4.1 4 4 5 4 4 4 4 4.1

6. Onsite, above-ground capping This option is less likely to impact future land use as the proposed site for 
containment is within the rail corridor which is likely to be used into the future.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option is bushfire. A bushfire in the area and immediate vicinity 
would drastically impact the project during construction. A bushfire may also damage the 
cap by desiccation and possibly cracking/breach of material used once constructed.

2.0 2 2 2 2.5 2 1.5 2 2.0

7. Onsite bury and cap This option is less likely to impact future land use as the proposed site for 
containment is within the rail corridor which is likely to be used into the future.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option is bushfire. A bushfire in the area and immediate vicinity 
would drastically impact the project during construction. A bushfire may also damage the 
cap by desiccation and possibly cracking/breach of material used once constructed.

2.6 2.5 2.5 2.5 3 3 2 3 2.6

8. Offsite containment at Lake George Mine As the remedial option has not directly considered resilience to climate change, no 
positive impacts have been determined.

There are no considerations for defence against climate change impacts within the scope 
of this remedial option. The most likely effect of global warming and climate change to 
impact the remedial option cannot be properly determined without confirming the disposal 
location. However, given the disposal location will be a waste facility, the remedial option 
will negatively impact society's resilience to climate change indirectly due to land usage 
and the ongoing operational carbon footprint of the waste facility.

4.1 4 4 4 4.5 4 4 4 4.1

Remediation Options

Qualitative Evaluation

SURE Score

Subject Matter Expert Scores

Average

Project Lifespan and Flexibility

Resilience to climate change

Robustness of option to global warming effects.

Compare options in terms of their resilience to all relevant direct and indirect effects of global warming, especially changes in water regimes, temperature and socio-
economic issues (e.g., land use).



Client: TfNSW
Job No: 318001376
Project Name: Remediation Options Assessment
Tarago Rail Corridor
19/02/2024

Appendix 2
Table 27  Ongoing institutional controls

Domain Economy
Indicatory Category

Indicator

Description:

How to compare:

Positive impacts Negative impacts
Project 

Management
Project 

Management
Contaminated 

Land 
Community 
Engagement

Environmental 
Management

Rail Engineering

Environmental 
Management / 

Community 
Engagement

1. On-site containment at Tarago Rail Yard No positive impacts determined.

The duration of ongoing controls such as remedial option effectiveness monitoring will likely 
continue for the projected lifetime of the remedial option (100 years).
There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

2.5 2.5 2.5 2.5 3 2 3 2 2.5

2. Onsite containment elsewhere in CRN No positive impacts determined.

The duration of ongoing controls such as remedial option effectiveness monitoring will likely 
continue for the projected lifetime of the remedial option (100 years).
There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

2.5 2.5 2.5 2.5 3 2 3 2 2.5

3. Onsite treatment (screen and immobilise) and offsite 
disposal

Duration likely limited to maximum two years of validation and verification monitoring 
to demonstrate risks related to contamination remaining in operational lines are low 
and acceptable.

There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

4 4 4 4 4 4 4 4 4.0

4. Onsite screening and offsite disposal
Duration likely limited to maximum two years of validation and verification monitoring 
to demonstrate risks related to contamination remaining in operational lines are low 
and acceptable.

There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

4 4 4 4 4 4 4 4 4.0

5. Offsite disposal of unsegregated waste
Duration likely limited to maximum two years of validation and verification monitoring 
to demonstrate risks related to contamination remaining in operational lines are low 
and acceptable.

There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

4 4 4 4 4 4 4 4 4.0

6. Onsite, above-ground capping No positive impacts determined.

The duration of ongoing controls such as remedial option effectiveness monitoring will likely 
continue for the projected lifetime of the remedial option (100 years).
There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

1.6 1.5 1.5 2 1.5 1.5 1.5 2 1.6

7. Onsite bury and cap No positive impacts determined.

The duration of ongoing controls such as remedial option effectiveness monitoring will likely 
continue for the projected lifetime of the remedial option (100 years).
There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

2.3 2.5 2.5 2.5 2.5 2 2 2 2.3

8. Offsite containment at Lake George Mine
Duration likely limited to maximum two years of validation and verification monitoring 
to demonstrate risks related to contamination remaining in operational lines are low 
and acceptable.

There will also be an immediate need for vegetation management to establish vegetation 
following earthworks which will require short-term watering.

4 4 4 4 4 4 4 4 4.0

Remediation Options

Qualitative Evaluation

SURE 
Score

Subject Matter Expert Scores

Average

Project Lifespan and Flexibility

Ongoing inst tutional controls

Requirements for ongoing inst tutional controls for the site or a water source and in some cases the effectiveness of such controls.

Compare how long any inst tutional controls must remain in place for each option -these can relate to monitoring/verif cat on but also issues such as restr ctions on use of 
a groundwater supply. Compare also the long-term effectiveness of such controls.
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The assessment process is based on evaluating the selected options according to a list of relevant 

sustainability indicators. These indicators are grouped into each domain of sustainability 

(Environment, Society, Economy).  

Initially each indicator or domain is assigned a weighting factor (indicator weight) on a scale of 0 

to 5. In this assessment the Environment domain was assigned a weighting of 1 while the Society 

and Economy domains received weightings of 3. These weightings were selected to offset a higher 

number of indicators under the Environment domain and result in an overall equal distribution of 

weights across the three domains.  

The options to be evaluated are numerically scored, also on a scale of 0 to 5, based on their 

comparative sustainability with respect to each indicator. Once all weights and scores have been 

assigned, SURE by Ramboll automatically generates a Results Matrix, which for each Option 

compiles the products of weights and scores against each indicator, i.e.: 

 

Indicator Result Score = Indicator Weight x Indicator Score 

 

To ensure standardization and comparability, the indicator weights are expressed in the reporting 

as a percentage of the sum of Indicator Weights to generate Sustainability Weights: 

 

Sustainability Weight (%) = Indicator Weight / ∑ Indicator Weights 

 

The Indicator Result Scores are likewise expressed as a percentage of the sum of maximum 

Indicator Result Scores (5) to generate Indicator Sustainability Scores: 

 

Indicator Sustainability Score = Result Score / ∑ Maximum Result Scores 

 

The Total Sustainability Score for a given option is then computed as the sum of the individual 

Indicator Sustainability Scores: 

 

Total Sustainability Score = ∑ Indicator Sustainability Scores 

 

A Total Sustainability Score of 100 therefore reflects the ideal option (i.e. one which has received 

maximum scores for all indicators). 




