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BackgroundBackground

•• South Bethany Canals: poor water qualitySouth Bethany Canals: poor water quality
–– low DOlow DO
–– high nutrientshigh nutrients
–– high bacteriahigh bacteria
–– high algaehigh algae
–– poor species diversitypoor species diversity
–– odorsodors

•• Root cause: poor circulationRoot cause: poor circulation



Proposed solutionProposed solution

•• Hughes Pipe NetworkHughes Pipe Network
–– Direct connection to the Atlantic OceanDirect connection to the Atlantic Ocean
–– Run under Route 1Run under Route 1
–– Tidally driven by elevation differentialTidally driven by elevation differential

•• While ocean ebbs, canals flood, etc.While ocean ebbs, canals flood, etc.
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Project GoalProject Goal

•• Examine the effectiveness of Hughes Tidal Examine the effectiveness of Hughes Tidal 
Pump system in flushing the South Bethany Pump system in flushing the South Bethany 
Canals with ocean waterCanals with ocean water
–– create a simulation to confirm the functionality of create a simulation to confirm the functionality of 

the system the system 
–– simulate a dye study within the canals. simulate a dye study within the canals. 

•• effectiveness measured in terms of the changes in the effectiveness measured in terms of the changes in the 
residence timeresidence time



ModelingModeling

•• Used GEMSS ModelUsed GEMSS Model
–– 3D, hydrodynamic / water quality modeling system with GIS3D, hydrodynamic / water quality modeling system with GIS

•• Previously used forPreviously used for
–– the Inland Bays Flushing Studythe Inland Bays Flushing Study
–– Inland Bays TMDL AnalysisInland Bays TMDL Analysis

•• Used existing data from Year 2000Used existing data from Year 2000
•• 2 model runs2 model runs

–– residence time with / without tidal pumpresidence time with / without tidal pump



GEMSSGEMSS--Inland Bays modeling grids with Inland Bays modeling grids with 
South Bethany/Atlantic Ocean expansionSouth Bethany/Atlantic Ocean expansion



Modeling grids for the South Bethany Modeling grids for the South Bethany 
canals and pipe networkcanals and pipe network



Hydrodynamic Model OutputHydrodynamic Model Output
Velocity VectorsVelocity Vectors
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Dye concentrations at initial conditionsDye concentrations at initial conditions
(start of dye dump)(start of dye dump)

Hours since
start of dye dump
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Instantaneous Dye DumpInstantaneous Dye Dump
Current ConditionsCurrent Conditions

Jan 2, 2000
to
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Instantaneous Dye DumpInstantaneous Dye Dump
Tidal Pump ConditionsTidal Pump Conditions

Jan 2, 2000
to

Jan 31, 2000

Dye concentration
starts at 100 mg/L
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Dye concentrations after 1 month from releaseDye concentrations after 1 month from release

Proposed Tidal PumpCurrent Conditions



Residence times in the South Bethany canals Residence times in the South Bethany canals 
Current ConditionsCurrent Conditions



Residence times in the South Bethany canalsResidence times in the South Bethany canals
Proposed tidal pumpProposed tidal pump



Residence times in the South Bethany canalsResidence times in the South Bethany canals
Proposed tidal pump (30Proposed tidal pump (30--day color scale)day color scale)
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ConclusionsConclusions

•• The proposed Hughes Tidal Pump system can be an The proposed Hughes Tidal Pump system can be an 
effective method to exchange the waters within the effective method to exchange the waters within the 
South Bethany CanalsSouth Bethany Canals

•• Increase quantity of flow Increase quantity of flow -- expect improved quality of expect improved quality of 
waterwater

•• Additional pipes may be neededAdditional pipes may be needed
•• Increased exchange will have some effect in Little Increased exchange will have some effect in Little 

AssawomanAssawoman’’ss residence timeresidence time


