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�� Greatest flood on record for this areaGreatest flood on record for this area
�� 50,000 people evacuated50,000 people evacuated
�� Both Grand Forks and East GF under waterBoth Grand Forks and East GF under water
�� Ice storm knocked out power to each CityIce storm knocked out power to each City
�� Major blizzardMajor blizzard
�� Several buildings in Grand Forks burnedSeveral buildings in Grand Forks burned
�� Over $1 Billion in damagesOver $1 Billion in damages
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Downtown Grand Forks 1997 FloodDowntown Grand Forks 1997 Flood
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Grand Forks Lincoln Park 1997 FloodGrand Forks Lincoln Park 1997 Flood
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�� Project started after 1997 floodProject started after 1997 flood
�� Multiple construction contractsMultiple construction contracts
�� One project: Grand Forks & East Grand ForksOne project: Grand Forks & East Grand Forks
�� $400 Million cost$400 Million cost
�� Completion in 2007Completion in 2007 –– 10 year anniversary of10 year anniversary of

1997 Flood1997 Flood
�� 23 Pump Stations (12 GF and 11 EGF)23 Pump Stations (12 GF and 11 EGF)
�� Ring levees around each CityRing levees around each City
�� 40 miles of levee total40 miles of levee total
�� 3 miles of floodwall3 miles of floodwall
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�� 23 Stations23 Stations –– Optimization and Cost AnalysisOptimization and Cost Analysis
�� Size from 6000 GPM to 112,000 GPMSize from 6000 GPM to 112,000 GPM
�� English Coulee largest station (GF side)English Coulee largest station (GF side)
�� Balance number of stations versus capabilityBalance number of stations versus capability

of each City to operate and maintain themof each City to operate and maintain them
�� Pump, control & generator supply contractsPump, control & generator supply contracts
�� Each City wanted superstructures &Each City wanted superstructures &

generators. Lessons learned 1997 flood.generators. Lessons learned 1997 flood.
�� Heating and maintaining buildingsHeating and maintaining buildings
�� Maintenance and consistency betweenMaintenance and consistency between

stations criticalstations critical –– spare partsspare parts
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Downtown East Grand Forks StationDowntown East Grand Forks Station
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Grand Forks Elmwood Drive StationGrand Forks Elmwood Drive Station
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Grand Forks English Coulee PS (Grand Forks English Coulee PS (--40F)40F)
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�� Purchased under supply contractPurchased under supply contract
�� KSB submersible storm water pumpsKSB submersible storm water pumps
�� Pumps installed on guide railsPumps installed on guide rails
�� Hoist system provided for pump removalHoist system provided for pump removal
�� Interior Flood Control Analysis OptimizationInterior Flood Control Analysis Optimization
�� Settled on 3 Pump SizesSettled on 3 Pump Sizes
�� English Coulee Station utilizes vertical pumpsEnglish Coulee Station utilizes vertical pumps
�� FarvalFarval automatic lubrication systemautomatic lubrication system
�� Use compressed air system for fillingUse compressed air system for filling FarvalFarval

lubricatorslubricators
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KSB Submersible PumpsKSB Submersible Pumps
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Vertical Pumps at English Coulee PSVertical Pumps at English Coulee PS
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�� Purchased under supply contract withPurchased under supply contract with OnanOnan
�� Automatic transfer switchesAutomatic transfer switches
�� Skid mounted fuel tanks and 24 hr operationSkid mounted fuel tanks and 24 hr operation
�� Fuel tanks double wall constructionFuel tanks double wall construction
�� Alarm system tied into SCADA. Limit dataAlarm system tied into SCADA. Limit data

sent back to master station.sent back to master station.
�� Need to be operated monthlyNeed to be operated monthly
�� Load banks built Into exhaust ductwork andLoad banks built Into exhaust ductwork and

sized at 50% of generator capacitysized at 50% of generator capacity
�� Winter operationWinter operation

GF & EGFGF & EGF
Flood Control ProjectFlood Control Project

Pump StationsPump Stations
GeneratorsGeneratorsGenerators



US Army CorpsUS Army Corps
of Engineersof Engineers
St. Paul DistrictSt. Paul District

250 KW Generator250 KW Generator
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500 KW Generator English Coulee500 KW Generator English Coulee
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100 KW Generator, Fuel Pipe, & Exhaust100 KW Generator, Fuel Pipe, & Exhaust
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Detail of Exhaust Duct and Load BankDetail of Exhaust Duct and Load Bank
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�� Supply contract with SCIPARSupply contract with SCIPAR
�� Individual Motor StartersIndividual Motor Starters
�� Incorporates SCADA and TelemetryIncorporates SCADA and Telemetry
�� Radio systemRadio system
�� Central computer at each CityCentral computer at each City
�� Transducers for measuring water levelsTransducers for measuring water levels
�� No Remote OperationNo Remote Operation –– We want operators atWe want operators at

each stationeach station
�� Data overloadData overload –– Limit what is sentLimit what is sent
�� Programming issuesProgramming issues –– Training for each CityTraining for each City
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Starter Panels 6000 GPM PumpsStarter Panels 6000 GPM Pumps
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SCIPAR Control PanelSCIPAR Control Panel
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SCIPAR Control Panel at English CouleeSCIPAR Control Panel at English Coulee
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Questions or Comments?Questions or Comments?
For Further Information Contact:For Further Information Contact:

Tim PaulusTim Paulus
USACE St Paul DistrictUSACE St Paul District
Phone: 651Phone: 651--290290--55305530

Email:Email: Timothy.M.Paulus@usace.army.milTimothy.M.Paulus@usace.army.mil
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