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BackgroundBackground

Steam Era  (1913-1959)Steam Era  (1913-1959)

�� Area HQ for GTPArea HQ for GTP

�� Bunker C Bunker C fueling fueling of steam locomotivesof steam locomotives

�� 12 stall roundhouse for locomotive servicing12 stall roundhouse for locomotive servicing





Fueling Stand (1996)Fueling Stand (1996)



BackgroundBackground

Dieselization Dieselization  (1955 - Present) (1955 - Present)

�� Diesel fueling without containment until 1990.Diesel fueling without containment until 1990.

�� Fueling facility removed 1997Fueling facility removed 1997

�� Product plume of Bunker C and Diesel compositionProduct plume of Bunker C and Diesel composition

�� Area of plume 9000mArea of plume 9000m22



Air Photograph (1974)Air Photograph (1974)

Fueling StandFueling Stand
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  Free product Plume  Free product Plume



Site DescriptionSite Description

Three Distinct layers:Three Distinct layers:
1.  Upper sand and gravel fill1.  Upper sand and gravel fill
2.  Middle clay confining layer2.  Middle clay confining layer

-  varies in thickness and elevation-  varies in thickness and elevation
-  undulating clay layer-  undulating clay layer

3.  Lower sand unit3.  Lower sand unit
-  confined by upper clay layer-  confined by upper clay layer
-  artesian type aquifer-  artesian type aquifer

Geology:Geology:



Site DescriptionSite Description

Product Migration:Product Migration:

�� Transported from surface through breaks within clay.Transported from surface through breaks within clay.

�� Occurred during seasonal groundwater fluctuations.Occurred during seasonal groundwater fluctuations.

�� Forced upwards hydraulically by artesian aquifer.Forced upwards hydraulically by artesian aquifer.



Cross Section Cross Section (Visual)(Visual)
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Site Cross Section Site Cross Section (Schematic)(Schematic)



1997 to 2000 Product Recovery1997 to 2000 Product Recovery

Liquid Recovery System:Liquid Recovery System:

�� Hydrocarbon skimmers installed in each well (19).Hydrocarbon skimmers installed in each well (19).
�� Low vacuum induced onLow vacuum induced on eductor eductor to draw in product to draw in product

and groundwater from skimmers.and groundwater from skimmers.
�� Fluid sent through holding tank, transfer box, oilFluid sent through holding tank, transfer box, oil

water separatorwater separator
�� Oil recovered for off site recyclingOil recovered for off site recycling
�� Groundwater discharge to drainage ditchesGroundwater discharge to drainage ditches



System SchematicSystem Schematic
Eductor Tank



1997 to 2000 Product Recovery1997 to 2000 Product Recovery
Liquid Recovery System:Liquid Recovery System:

EductorEductor

WastewaterWastewater
Holding TankHolding Tank Incoming wellsIncoming wells



1997 to 2000 Product Recovery1997 to 2000 Product Recovery

System Deficiencies:System Deficiencies:

�� Extreme heating of main product recovery systemExtreme heating of main product recovery system

�� Formation of emulsionsFormation of emulsions
-  elevated hydrocarbon concentration (TEH) in effluent.-  elevated hydrocarbon concentration (TEH) in effluent.

�� Low product recovery ratesLow product recovery rates



1997 to 2000 Product Recovery1997 to 2000 Product Recovery
1999 Upgrades:1999 Upgrades:

�� Recycle line from holding tank toRecycle line from holding tank to eductor eductor tank tank
�� increase volume of waterincrease volume of water recirculated recirculated
�� reduce overall water temperaturereduce overall water temperature

�� Oil skimmer installed in wastewater holding tankOil skimmer installed in wastewater holding tank

�� Cycle timer on pump to reduce introduction of air.Cycle timer on pump to reduce introduction of air.

�� Two new recovery wellsTwo new recovery wells



 Eductor Eductor Product Recovery Product Recovery
 Rates Rates

19971998199920001 (Litres)26503295230



2001 to 2003 Recovery Approach2001 to 2003 Recovery Approach

Objectives:Objectives:

�� Reduce the operation and maintenance costsReduce the operation and maintenance costs

�� Increase the product recoveryIncrease the product recovery

�� Simplify operation and maintenance for operatorsSimplify operation and maintenance for operators



2001 to 2003 Recovery Approach2001 to 2003 Recovery Approach

New ProductNew Product
Recovery System:Recovery System:

�� Recovery wellRecovery well
(100 mm)(100 mm)

�� Product recoveryProduct recovery
skimmerskimmer

�� Transfer pumpTransfer pump
�� Hydrocarbon tankHydrocarbon tank
�� EnclosureEnclosure



2001 to 2003 Recovery Approach2001 to 2003 Recovery Approach

�� Belt SkimmerBelt Skimmer

�� Belt scraped by bladesBelt scraped by blades

�� Product collected in ASTProduct collected in AST

�� Water returned to wellWater returned to well Concentrator
Tank

Recovery
Belt



Recovery Well LayoutRecovery Well Layout



System SchematicSystem Schematic



2001 Results2001 Results

�� 1500 1500 Litres Litres of product collected.of product collected.

�� Few mechanical difficulties.Few mechanical difficulties.

�� Low product migration into some wells.Low product migration into some wells.



2002 Results2002 Results

�� 7900 7900 Litres Litres of product collectedof product collected

�� Recovery well RW-25  - 3096 LRecovery well RW-25  - 3096 L

�� Recovery well RW-28 - 2830 LRecovery well RW-28 - 2830 L

�� Two infiltration trenches constructedTwo infiltration trenches constructed
- product recovery systems installed within the- product recovery systems installed within the

collection trenchescollection trenches



Rope Skimmer ProductRope Skimmer Product
Recovery RatesRecovery Rates

 2001 2002 2003 
Annual Product Recovery 
(Litres) 

1550 7900 10000* 

Average Product Recovery 
Rate  
(Litres per operating hour) 

0.5 2.7 3.1 

* Projected annual recovery 
 



System WinterizationSystem Winterization



Cost ComparisonCost Comparison

Eductor RecoverySystemRope SkimmerSystem

  



Average ProductAverage Product
Recovery RateRecovery Rate

 Eductor 
Recovery System 

Rope Skimmer 
System 

Annual Product Recovery 
(Litres) 

21501 100002 

Average Product Recovery 
Rate  
(Litres per operating hour) 

1.4 
 

2.1 

1  Assuming emulsified oil contains 50% water content 
2  Average results include projected annual recovery for 2003 
 

 



ConclusionsConclusions

Benefits of the Benefits of the ““SimpleSimple”” Solution: Solution:

�� No emulsification and no discharge.No emulsification and no discharge.

�� Reduces potential impact on fish and fish habitat.Reduces potential impact on fish and fish habitat.

�� Low maintenance, simple operation.Low maintenance, simple operation.

�� Minimal local expertise required.Minimal local expertise required.

�� Year round operation.Year round operation.
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