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Overview of Presentation

• Present the calibration of the CE-QUAL-
W2 model that will be used to simulate 
water quality in Lake Murray

• Illustrate use of the model to explore 
management strategies for improving 
water quality and uses of the lake



Lake Murray Watershed Downstream from Lake 
Greenwood

Lake Murray Watershed



Primary SCDHEC and SCE&G Monitoring Stations used 
for Lake Murray Water Quality Analyses

Primary SCDHEC and SCE&G Monitoring Stations used 
for Lake Murray Water Quality Analyses



Map of Lake Murray Watershed Showing Location of 
USGS Monitors 



Summary of Key Issues to be Addressed Using 
the CE-QUAL-W2 Model

• Low DO in the releases from Saluda Hydro,
• Restrictions for operating Unit 5 due to entrainment of 

blue-back herring,
• Effects of project operations and water quality on Striped 

Bass habitat, including fish kills that have occurred in the 
past

• DO less than the State standard in the inflow regions of 
the lake, 

Other issues not being addressed at this time using the 
model:

• low pH in Lower Saluda River (LSR)
• eutrophication in the upper regions of Lake Murray 



Physical Characteristics of Lake Murray

170 cms6000 cfsFlow Capacity, Unit 5

85 cms3000 cfsFlow Capacity - Units 1-4

33.5 m110 feetDepth of outlets, Unit 5

53 m175 feetDepth of outlets, Units 1-4

417 days417 daysNominal Residence Time

78.7 cms2778 cfsAverage Annual Flow 

2,636 hm32,317,000 ac-ftTotal lake volume
53.3 m175 feet Maximum depth

Metric SystemU.S. Customary 
System



Plan view of Lake Murray with all Branches and Tributaries 
that are Included in the Model 

Plan view of Lake Murray with all Branches and 
Tributaries that are Included in the Model



Plan View of Lake Murray Showing CE-QUAL-W2 
Segmentation



CE-QUAL-W2 
Bathymetry for the Main 

Branch (Branch 1) of 
Lake Murray 



Physical processes
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Highly coupled constituents
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Model Upgrade Features

• Increased calibration focus at station located 6 Km (~ 
4mi) upstream from the dam (for fish habitat issues)

• Refined withdrawal zone for Unit 5 (for fish habitat issues 
and DO in the releases)

• Sensitivity to TP in Saluda River inflow to Lake Murray
• Upgraded features for organic matter (labile and 

refractory nutrient cycling, sediment releases)
• Phosphorus settling
• Wuest wind drag coefficient to allow more mixing at low 

wind speeds



Map of Subwatershed Drainage Area Boundaries



Phosphorus versus Flow Relationship found in the Bush 
River (Station S-102) using 1997 data 



1996 Inflow Phosphorus Analysis for Bush River Inflow 
to Lake Murray



Total Phosphorus in the Little Saluda River



Total Phosphorus Clouds Creek



Total Phosphorus in Camping Creek 



Inflow Dissolved Phosphorus Concentrations for Model 
Inflows to Lake Murray 



Nitrate Concentrations in the Inflows to the Lake 
Murray CE-QUAL-W2 Model 



Ammonium Concentrations in the Inflows to the Lake 
Murray CE-QUAL-W2 Model 



1996 Modeled and Measured Lake Murray Headwater 
Elevations 



1992 Modeled and Measured Lake Murray Headwater 
Elevations 



1997 Modeled and Measured Lake Murray Headwater 
Elevations 



Primary Water Quality Calibration Locations



1996 Lake Murray Forebay Temperature Profiles
Model vs. Data



1996 Comparison of Modeled versus Measured Saluda 
Release Temperatures 



1992 Comparison of Modeled versus Measured Saluda 
Release Temperatures 



1997 Comparison of Modeled versus Measured Saluda 
Release Temperatures 



1996 Comparison of Modeled versus Measured 
Temperature in Front of the Unit 5 Intake 



1992 Comparison of Modeled versus Measured 
Temperature in Front of the Unit 5 Intake 



1997 Comparison of Modeled versus Measured 
Temperature in Front of the Unit 5 Intake 



1996 Chlorophyll a at Four Locations in Lake Murray
Model vs. Data



Comparison of Modeled Derived versus Measured Total Phosphorus 
for 1996 at Four Locations in Lake Murray 



Comparison of Modeled versus Measured Nitrate for 1996 
at Four Locations in Lake Murray 



1996 Lake Murray Forebay DO Profiles
Model vs. Data



1996 Lake Murray DO Profiles – 6 Km Upstream of Dam
Model vs. Data



1996 Lake Murray DO Profiles – 19 Km Upstream of Dam
Model vs. Data



1996 Lake Murray DO Profiles – 27 Km Upstream of Dam
Model vs. Data



1996 Statistics



1996 Comparison of Modeled versus Measured Saluda 
Release DO 



1992 Comparison of Modeled versus Measured Saluda 
Release DO 



1997 Comparison of Modeled versus Measured Saluda 
Release DO 



1996 Modeled versus Measured DO at the level of the Unit 
5 Intake 



1992 Modeled versus Measured DO at the level of the Unit 
5 Intake 



1997 Modeled versus Measured DO at the level of the Unit 
5 Intake 



Distribution of TP Loads to the Upper Region of Lake Murray

Current Assumed Reductions in TP 



Comparison of Water Surface Elevations for Various Years 
at Lake Murray 



Comparison of 1996 Current and Reduced Phosphorus Predictions of
Chlorophyll a at 1 Meter Depth at Four Locations in Lake Murray 



1996 Discharge DO for Current and Reduced Phosphorus, 
and without the Special Drawdown 



1992 Discharge DO for Current and Reduced Phosphorus 



1997 Discharge DO for Current and Reduced Phosphorus 



1996 DO at the Elevation of the Unit 5 Intake for Current and Reduced 
Phosphorus, and without the Special Drawdown 



1992 DO at the Level of the Unit 5 Intake for Current and 
Reduced Phosphorus 



1997 DO at the Level of the Unit 5 Intake for Current and 
Reduced Phosphorus 



Temperature, DO, Age and Chlorophyll a 
Animation



Temp < 27 and DO > 2



Temp < 25 and DO > 2



Temp < 25 and DO > 3



1996 Metrics



The End


