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Presentation Outline

• Contaminant Mass Estimate

– Principal contaminants

– Dissolved phase, sorbed and DNAPL masses

• Solute Transport Modelling

– Model design and calibration

– Modelled treatment scenarios

– Treatment durations

• Conceptual Site Model
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Contaminant Mass Estimate

• Prepared by URS

• Simplified approach focussing on most prevalent volatile CHCs

– Groups of contaminants with similar properties 

- EDC & VC

- TCE & CFM

- PCE & CTC

• Mass estimates based on September 2005 data

– Dissolved phase mass from 3-D model concentration contours

– Sorbed mass from measured aquifer soil properties (relatively 
limited data, assumed uniform)

– DNAPL mass modelled (2 methods), using limited DNAPL field 
observations and analytical data
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Contaminant Mass Estimate (Cont)
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Contaminant Mass Estimate (Cont)

• Accuracy is affected by data availability 

– Dissolved most accurate, DNAPL least accurate 

• Total mass estimate ranges from 9,600 to 19,400 t

• Comparisons:

– Removed 670 t to date 

– 14,500 t amounts to ~1.5 drums of DNAPL lost to ground every 
manufacturing plant day 

- Hundreds of drums manufactured daily over 55 years of CHC 
manufacturing
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Solute Transport Modelling

• Prepared by Al Laase (A D Laase Hydrologic Consulting, USA)

• Solute transport models built on

– Sound hydraulic model (from GTP design)

– Knowledge of contaminant distribution and variation over time

– Physical properties of solutes (primary contaminants)

– Best available knowledge of contaminant release history

• Calibrated model

– Based on historical behaviour

– Calibrated with data from 2004 (before hydraulic containment)

– Used for predicting future behaviour
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EDC
• Is widespread
• Has high solubility
• Is relatively mobile

CTC
• Is reasonably widespread
• Has low solubility
• Is relatively immobile

EDC - 2015

Contaminant Selection Criteria

CTC - 2035

Dissolved Dissolved

Sorbed Sorbed
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Modelled Groundwater Treatment Scenarios
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Modelled Source Treatment Scenarios
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EDC Remedial Design Comparison
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Existing Pump & Treat Biological Barrier

Biological and Reactive Iron 
Barriers and Additional 

Extraction Wells
Additional Extraction Wells

No Pump & Treat - Multiple 
Passive Treatment Barriers

EDC Remedial Comparison – 2015

90% Source Concentration Reduction

(Remedies deployed in 2010)



31 March 2009

Existing Pump & Treat Biological Barrier

Biological and Reactive Iron 
Barriers and Additional 

Extraction Wells
Additional Extraction Wells

No Pump & Treat - Multiple 
Passive Treatment Barriers

EDC Remedial Comparison – 2035

90% Source Concentration Reduction

(Remedies deployed in 2010)
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CTC Remedial Design Comparison
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CTC Remedial Comparison – 2035

90% Source Concentration Reduction

(Remedies deployed in 2010)

Existing Pump & Treat Biological Barrier

Biological and Reactive Iron 
Barriers and Additional 

Extraction Wells
Additional Extraction Wells

No Pump & Treat - Multiple 
Passive Treatment Barriers
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CTC Remedial Comparison – 2105

90% Source Concentration Reduction

(Remedies deployed in 2010)
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CTC Remedial Comparison – 2205

90% Source Concentration Reduction

(Remedies deployed in 2010)
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Solute Transport Model Conclusions

• DNAPL source duration and dissolution rate estimates under 
current pump & treat:

EDC 12 years 510 kg/day
CTC (southern) 51 years 82 kg/day
CTC (northern) 58 years 2.6 kg/day

– Constant dissolution rate assumed – in reality this rate decreases

• Time to achieve 0.1 mg/L everywhere in the aquifer:
– EDC:

- all scenarios: by 2055
– CTC:

- existing ‘pump & treat’:  > 300 years
- no pumping + highly effective

passive barriers, regardless
of source treatment: approx. 200 years
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Solute Transport Model Conclusions (Cont)

• Source treatment does reduce overall plume concentrations, 
but does not appreciably reduce overall cleanup times 

• Relatively rapid decline in EDC concentrations must be tempered:
– Peat layers not explicitly simulated in the model, so “chronic” 

EDC contamination (< 1 mg/L) could persist for decades longer
– CTC is more highly sorbed, so “chronic” CTC contamination is 

expected to persist even longer

• PCE could be the cleanup time limiting volatile contaminant
– Mass estimate 2.5 times that of CTC
– Solubility 30% that of CTC
– 50% more likely to sorb to soil than CTC
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Conceptual Site Model

• Prepared by URS
• Compendium of reports for Botany Groundwater Cleanup Project

– Geology, hydrogeology, hydrology – response to pump & treat

– Contaminants
- CHCs and others (e.g. HCB and metals)

- Groundwater, soil, sediments, surface water, air, biota

– Risk assessments
– Current remediation strategies

- Groundwater, source areas and other remedial activities

– Conceptual site model
- Sources and mechanisms for DNAPL release and transport

- Transport, transformation and attenuation of contaminants

• To be reviewed periodically
• On www.oricabotanytransformation.com web site
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Conceptual Site Model (Cont)
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Conclusions

• Contaminant mass estimate 
– Estimated 14,500 tonnes

• Solute transport modelling

– Outcome:  even with source removal, pump & treat (or other 
contaminant containment) is likely to be required for hundreds of 
years

• Conceptual site model

– First attempt to consolidate Botany groundwater knowledge

• Needed to seek the wisdom of local and international experts




