
11

The importance of a 

good 3D Conceptual Site 

Model in remediation of a 

chlorinated VOC 

impacted groundwater 

site in eastern Ontario

Jonathan Coakley, Ph.D



Outline

ÅBackground

ÅDevelopment of the Conceptual Site 

Model (CSM)

ÅRefining the CSM

ÅLimitations

ÅFuture work

ÅSummary

O
U

T
L

I
N

E

2



Background

B
A

C
K

G
R

O
U

N
D

3



Background

Å Situated on a complex sequence of fluvioglacial and 

littoral deposits
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Background

Å Hazardous waste disposed between ~1957 and 1980

Å Various government agencies involved

Å ñIndiscriminateò disposal of hazardous wastes

Å Improper management (e.g., incineration, detonation 

of explosives within the waste)

Å Deposited in trenches within the ñSpecial Waste 
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Background

Å Laboratory and hospital organic solvents were 

disposed in large quantities

Å Other wastes: pesticides, acids, bases, mercuric 

salts

Å Key contaminants of concern:

ÅTetrachloroethylene (PCE)

ÅTrichloroethylene (TCE)B
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Background

Å Decision in 1980 to halt disposal activities

Å Excavation of the waste materials for disposal offsite

Å Following excavation, groundwater investigations in 

the late 1980s led to discovery of a highly 

contaminated plume

Å PCE and TCE are key contaminants of concern

Å No direct evidence of NAPL

Å Deep aquifer is most affected

Å Pump and treat system installed in 1992 until 2013
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Development of the CSM
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Development of the CSM

Studies since the 1980s

3 main sub-surface stratigraphic groups

ÅDeep aquifer

ÅUnit C ï80 to 98 m amsl

ÅClay/silt confining layer

ÅUnit D ï98 to 100 m amsl

ÅShallow aquifer

ÅUnit E ï100 to 106 m amslD
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Development of the CSM

Å Identified ñwindowsò provide a pathway for contamination 

to migrate between aquifers

Å Deep aquifer flow to the East

Å Shallow aquifer flow is heterogeneous

Å Anaerobic reducing zones present within Unit C
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