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West Point Lake WatershedWest Point Lake Watershed
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Database and Models UsedDatabase and Models Used

Database ManagementDatabase Management
• Water Resources Database (WRDB)

Watershed Model
• Loading Simulation Program C++ (LSPC)

Lake Hydrodynamic Model
Environmental Fluid Dynamics Code (EFDC)• Environmental Fluid Dynamics Code (EFDC)

Lake Water Quality Model
• Environmental Fluid Dynamics Code (EFDC)y ( )



Model LinkageModel Linkage

Models Outputs

LSPC

p
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Data SourcesData Sources

Data Source Data Typeyp
U.S. Army Corps of Engineers – Mobile District 
(Corps)

Water Surface Elevation
West Point Dam Flows
Point Source Discharges
Water Withdra als

Georgia Environmental Protection Division
(GAEPD)

Water Withdrawals
Temperature Profiles
Dissolved Oxygen Profiles
River and Lake Water Quality
Algal Growth Potential TestsAlgal Growth Potential Tests
GIS Coverages

United States Geological Survey (USGS)
Flow
Temperature
Dissolved OxygenDissolved Oxygen

United States Environmental Protection Division –
Region 4 (USEPA4)

Nutrient Fluxes
Sediment Oxygen Demand

Kingfisher Maps, Inc. Lake Bathymetry
Georgia Automated Environmental MonitoringGeorgia Automated Environmental Monitoring 
Network (GAEMN) Meteorological

National Climatic Data Center (NCDC) Meteorological
University of Georgia-NARSAL
Georgia Land Use Trends (GLUT) Land Use (2008)Georgia Land Use Trends (GLUT) ( )

City of Lagrange Lake Water Quality
(Data Starts in 2008)



Model Simulation PeriodsModel Simulation Periods

Watershed Model (LSPC)Watershed Model (LSPC)
• January 1, 1998 through December 31, 2007
• Spin-up year in 1997

Lake Model (EFDC)
January 1 2001 through December 31 2007• January 1, 2001 through December 31, 2007

• Spin-up 30 days



Model Calibration StationsModel Calibration Stations

Watershed Model (LSPC)Watershed Model (LSPC)
• 34 USGS Stations with at least 1-year of data 
(data includes flow and water quality)
• 42 GAEPD Stations for water quality42 GAEPD Stations for water quality

Lake Model (EFDC)( )
• USACE Forebay Station (Water Surface Elevation)
• 2 GAEPD Stations for water quality



Chattahoochee RiverChattahoochee River
Watershed ModelWatershed ModelWatershed ModelWatershed Model

Loading Simulation Program C++Loading Simulation Program C++Loading Simulation Program C++ Loading Simulation Program C++ 
(LSPC)(LSPC)



Watershed Inputs (Coverages)Watershed Inputs (Coverages)p ( g )p ( g )

Georgia 12-digit HUC CoverageGeorgia 12 digit HUC Coverage
National Hydrography Dataset (NHD)
Digital Elevation Map (DEM)
UGA Georgia Land Use Trend (GLUT)

2008 Land Use
19 Classes19 Classes
Pervious and Impervious 

SSURGO Soil Coverage
Agricultural Irrigated Areas
Land Application Systems
Septic Systems
Chicken Houses (Lanier Watershed)



Watershed InputsWatershed Inputspp

Buford Dam DischargeBuford Dam Discharge
Meteorological (12 Stations)

11 NCDC
1 GAEMN

Point Sources (30 Total)
23 Municipal23 Municipal
2 Industrial
1 PID
4 CSO

Water Withdrawals (33 Total)



Point Source LocationsPoint Source Locations
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Meteorological Station LocationsMeteorological Station Locations
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Hydrology Calibration Locations for LSPC ModelHydrology Calibration Locations for LSPC Model
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Water Quality Calibration Locations for LSPC ModelWater Quality Calibration Locations for LSPC Model
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Example Watershed Example Watershed 
Calib ation LocationsCalib ation LocationsCalibration LocationsCalibration Locations

HydrologyHydrology
02338000 – Chattahoochee River near 

Whitesburg, GA
02336300 – Peachtree Creek at Atlanta

Water Quality
12170001 – Chattahoochee River at       

U S 27 near Franklin GAU.S. 27 near Franklin, GA
12090001 – Peachtree Creek at Northside 

Drive near Atlanta
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West Point Lake West Point Lake InstreamInstream
Hydrodynamic ModelHydrodynamic ModelHydrodynamic ModelHydrodynamic Model

Environmental Fluid DynamicsEnvironmental Fluid DynamicsEnvironmental Fluid Dynamics Environmental Fluid Dynamics 
Code (EFDC)Code (EFDC)



West Point Lake Hydrodynamic and Water Quality Model GridWest Point Lake Hydrodynamic and Water Quality Model Grid
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West Point Lake Grid Bottom ElevationWest Point Lake Grid Bottom Elevation
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LSPC Watershed Inputs to West Point LakeLSPC Watershed Inputs to West Point Lake
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Hydrology and Water Quality Calibration Locations for EFDC ModelHydrology and Water Quality Calibration Locations for EFDC Model
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12189001 12189001 –– DampoolDampool ((ForebayForebay))

V
D

)

200

202
660Measured

Simulated
Year Divisions

et
er

s,
N

G
V

196

198

640

650

Year Divisions

va
tio

n
(m

e

t,
N

G
V

D
)

192

194

630

640

ur
fa

ce
E

le
v

(fe
et

188

190
620

W
at

er
S

u

184

186

600

610

Year

182
600

2001 2002 2003 200620052004 2007



4/17/2003 5/14/2003 6/11/2003 7/22/2003

12189001 12189001 –– DampoolDampool ((ForebayForebay)) Wet YearWet Year

0

20

Measured
Simulated

4/17/2003

0

20

Measured
Simulated

5/14/2003

0

20

Measured
Simulated

6/11/2003

0

20

Measured
Simulated

7/22/2003
D

ep
th

(ft
) 40

60

80
D

ep
th

(ft
) 40

60

80

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

8/12/2003 9/16/2003 10/14/2003

Lake West Point

Temperature Profiles

Dampool Station

0

20

Measured
Simulated

8/12/2003

0

20

Measured
Simulated

9/16/2003

0

20

Measured
Simulated

10/14/2003

2003

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100



7/19/20076/25/20075/23/20074/25/2007

12189001 12189001 –– DampoolDampool ((ForebayForebay)) Dry YearDry Year

0

20

Measured
Simulated

7/19/2007

0

20

Measured
Simulated

6/25/2007

0

20

Measured
Simulated

5/23/2007

0

20

Measured
Simulated

4/25/2007

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80
D

ep
th

(ft
) 40

60

80

D
ep

th
(ft

) 40

60

80

9/19/20078/27/2007

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

10/25/2007

Lake West Point

Temperature Profiles

Dampool Station

0

20

Measured
Simulated

9/19/2007

0

20

Measured
Simulated

8/27/2007

0

20

Measured
Simulated

10/25/2007

2007

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80

D
ep

th
(ft

) 40

60

80

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100

Temperature (^oC)
10 15 20 25 30 35

100



West Point Lake West Point Lake InstreamInstream
Water Quality ModelWater Quality ModelWater Quality ModelWater Quality Model

Environmental Fluid DynamicsEnvironmental Fluid DynamicsEnvironmental Fluid Dynamics Environmental Fluid Dynamics 
Code (EFDC)Code (EFDC)



12180001 12180001 –– IntakeIntake Total NitrogenTotal Nitrogen

12189001 12189001 –– DampoolDampool ((ForebayForebay))



12180001 12180001 –– IntakeIntake AmmoniaAmmonia

12189001 12189001 –– DampoolDampool ((ForebayForebay))



12180001 12180001 –– IntakeIntake Nitrate + NitriteNitrate + Nitrite

12189001 12189001 –– DampoolDampool ((ForebayForebay))



12180001 12180001 –– IntakeIntake Total PhosphorusTotal Phosphorus

12189001 12189001 –– DampoolDampool ((ForebayForebay))



12180001 12180001 –– IntakeIntake ChlorophyllChlorophyll--aa

12189001 12189001 –– DampoolDampool ((ForebayForebay))





ChlorophyllChlorophyll--a Calibrationa Calibrationp yp y



12180001 12180001 –– IntakeIntake ChlorophyllChlorophyll--a Calibrationa Calibration

12189001 12189001 –– DampoolDampool ((ForebayForebay))



Scenarios ModeledScenarios Modeled

Baseline ConditionBaseline Condition
Calibrated Model
Represents what is currently going on (i.e., DMR)

Baseline Condition with Point Sources and 
Water Withdrawals Removed

Represents the impacts of just land use

All Forested 
Point Sources, Water Withdrawal and Septics Removed
All l d t d t f t dAll land use converted to forested
Represents a theoretical “natural condition”

Current Permit
All Point Sources input at current permit levels
Represents full allocation



Growing Season Average ChlorophyllGrowing Season Average Chlorophyll--a at Intakea at Intake



Growing Season Average ChlorophyllGrowing Season Average Chlorophyll--a at a at DampoolDampool



Next StepsNext Stepspp

Lake Lanier TMDLLake Lanier TMDL
Revising Standards
Board Review
Fi li TMDLFinalize TMDL

Update Watershed and Lake calibrations as 
needed
Run additional scenarios as needed
Further discussions on updating the  

hl h ll t d d t th i t kchlorophyll-a standard at the intake
Further discussions on adding dampool as 
location for additional chlorophyll-a standardp y



Questions?Questions?


