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OutlineOutlineOutline

•• Site history and preSite history and pre--modelling investigationsmodelling investigations

•• Groundwater model design and calibrationGroundwater model design and calibration

•• Capture zone of existing extraction wellCapture zone of existing extraction well

•• Simulations of proposed extraction well Simulations of proposed extraction well 
configurationsconfigurations
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Long-term (2.5 month) pumping 
test
LongLong--term (2.5 month) pumping term (2.5 month) pumping 
testtest
•• To determine aquifer storage and transmission To determine aquifer storage and transmission 

properties, potential yield of groundwater extraction properties, potential yield of groundwater extraction 
systemsystem

•• Results inconclusive for shallower piezometers (AResults inconclusive for shallower piezometers (A--
series) installed in silty clay tillseries) installed in silty clay till
** Seasonal decline of potentiometric surface not defined; annual Seasonal decline of potentiometric surface not defined; annual 

fluctuations of up to 2.5 mfluctuations of up to 2.5 m

•• Results for deeper piezometers (BResults for deeper piezometers (B--series) in weathered series) in weathered 
siltstone revealed influence of pipeline corridorssiltstone revealed influence of pipeline corridors
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Modelling objectivesModelling objectivesModelling objectives

•• Construct a model of steadyConstruct a model of steady--state flow and state flow and 
transient drawdown during the longtransient drawdown during the long--term term 
pumping testpumping test

•• Evaluate the capture zone of the existing Evaluate the capture zone of the existing 
extraction wellextraction well

•• Use the model to help design an effective Use the model to help design an effective 
hydraulic containment systemhydraulic containment system



9KOMEX

Hydrostratigraphic frameworkHydrostratigraphic frameworkHydrostratigraphic framework

•• TwoTwo--layer model:  till and weathered bedrocklayer model:  till and weathered bedrock

•• Topography from DEM; layer boundaries from Topography from DEM; layer boundaries from 
borehole logs and cone penetrometer borehole logs and cone penetrometer 
investigationinvestigation

•• Assume saturated thickness for weathered Assume saturated thickness for weathered 
bedrock of 5 m across domainbedrock of 5 m across domain
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Steady-state calibrationSteadySteady--state calibrationstate calibration
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Transient calibrationTransient calibrationTransient calibration
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Simulation #1:  Capture zoneSimulation #1:  Capture zoneSimulation #1:  Capture zone

•• The portion of an aquifer contributing flow to a recovery The portion of an aquifer contributing flow to a recovery 
wellwell

•• Reverse particle tracking from the existing extraction Reverse particle tracking from the existing extraction 
well locationwell location

•• How does the introduction of high K pipeline corridors How does the introduction of high K pipeline corridors 
influence the capture zone of the extraction well?influence the capture zone of the extraction well?
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Simulation #1:  LearningsSimulation #1:  LearningsSimulation #1:  Learnings

•• Estimate of capture zone better constrained than Estimate of capture zone better constrained than 
previous estimates with analytical modelprevious estimates with analytical model

•• Capture zone increased by up to 50% because of high K Capture zone increased by up to 50% because of high K 
pipeline corridorpipeline corridor

•• For appropriately placed extraction wells, pipeline For appropriately placed extraction wells, pipeline 
corridors could be advantageous to hydraulic corridors could be advantageous to hydraulic 
containmentcontainment
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Simulation #2:  Potential 
extraction well configurations 
Simulation #2:  Potential Simulation #2:  Potential 
extraction well configurations extraction well configurations 
•• TwoTwo-- and threeand three--well configurations investigatedwell configurations investigated

•• ““IdealIdeal”” and and ““nonnon--idealideal”” extraction conditionsextraction conditions

•• Forward particle tracking from areas of known Forward particle tracking from areas of known 
hydrocarbon impactshydrocarbon impacts
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Design features of 
remediation system
Design features of Design features of 
remediation systemremediation system
•• Three wellsThree wells

•• Some offset of wells preferred to avoid hydrocarbon Some offset of wells preferred to avoid hydrocarbon 
escape through stagnation points and down high K escape through stagnation points and down high K 
corridorscorridors

•• Near the leading edge of the plume is preferred to Near the leading edge of the plume is preferred to 
downgradientdowngradient

•• Extraction wells near corridors to increase the capture Extraction wells near corridors to increase the capture 
zones of each wellzones of each well
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