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Site History

• Former Industrial Site

• Copper used as a catalyst

• Spent catalyst dumped into 

the ground 

• Decommissioned in late 

1980’s

• Investigation and remediation 

since early 1990’s
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Site Investigations

Copper Plume ~700 m long defined by 4 wells

2015 Hemmera SSI
Identified new hot spot 3x higher concentration

Soil mineralogy analysis (BCR 701/modified Tessier)

500 mg-Fe/kg-soil; ~30% limestone

Porewater sampling Copper reaching river at ~7x guideline

Toxicity Testing Currently at effects threshold

Geochemical Model using PHREEQCI Concentrations expected to increase ~10x

Remediation required

How to remediate dissolved metals?
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Conceptual Site 

Model
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Hydrogeological Site Conceptual Model

• Glacial Outwash (Gravel 
and Cobble)

• High K (>10-3 m/s)

• Underlain by low K 
bedrock

• Entire thickness 
impacted

• No impacts in bedrock
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Geochemical Behaviour of Copper

• Dominant species is 
cupric i.e. Cu(II)

• Adsorbs onto hydrous 
ferric oxide/iron 
oxyhydroxides

• HFO for short

• Competition for 
adsorption sites
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Conceptual Site Model – Copper Plume
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Conceptual Site Model – Copper Desorption/Adsorption
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Conceptual Site Model – Remedial Simulations
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Conceptual Site Model – Copper Remediation
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3

Bench Scale 

Testing
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Bench Scale Testing - Columns
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Bench Scale Testing – Iron Recipe

+ =
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Bench Scale Testing Program Results
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4

Pilot Scale 

Injections
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Pilot Scale Injections

• 1 m3 calcium peroxide

• 0.5 m3 groundwater

• 1 m3 ferrous sulphate

• 0.5 m3 groundwater

• HACH monitoring for 

ferrous iron
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Pilot Scale Injections
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Results & 

Interpretation
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Results and Interpretation

• Digital data 
collection

• Dashboard

• Percent 
Removal
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Results and Interpretation

• Confirmatory Tessier analysis

• Target HFO not reached 
(Fraction 3)

• Max 3,040 mg-Fe/kg-soil

• Target dissolved Cu reached

• Min dissolved Cu <0.006 
mg/L

• Dissolved Cu did not rebound 
– stays adsorbed (Fraction 1)

• Consistent with Tessier 
results

• Results suggest more stable 
iron-oxides precipitated 
(Fraction 4)

Run at pH 2
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Geochemical Conclusions

• Initially colloidal, 
crystalline overtime

• Coprecipitation

• Copper 
concentrations stable

• HFO insoluble at 
prevailing pH/ORP

• No acidic/reducing 
sources up-gradient

• Sustainable
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Lessons Learned

MOBILE 
COLLOIDS/SHEAR

3750 MG/KG TARGET
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Lessons Learned

MORE AGGRESSIVE 
OXIDANT

HIGHER DOSING
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6

Next Steps
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Next Steps

• Full scale injections 
ongoing

• Performance verification 
to follow

• HFO concentration

• Percent Cu removal

• Porewater sampling

• RemTech 2021?
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Questions?

Jake Gossen

jgossen@hemmera.com
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