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Project Purpose 

• Build surface water quantity models capable of: 

– Accounting for inflows and outflows from a basin 

– Accurately simulating streamflows and reservoir levels over 
the historical inflow record 

– Conducting “What if” scenarios to evaluate future water 
demands, management strategies and system performance. 

• The models will be made available for use by all 
stakeholders to assist with planning and management 
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Project Purpose 

 

• This phase of the State 
Water Plan development 
only involves baseline 
surface water model 
development 

• The surface water models, 
and other available tools, 
will eventually be used to 
support development of 
regional water plans 
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Schedule for Developing the Models 

• Pilot Model of the Saluda River Basin is underway 
• Groups of models will be constructed in parallel 
• August 2016 Finish 
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Simplified Water Allocation Model (SWAM) 

• Developed in response to an increasing need for a desktop 
tool to facilitate regional and statewide water allocation 
analysis 

• Calculates physically and legally                                                 
available water, diversions,                                                           
storage consumption and                                                                   
return flows at user-defined                                                          
nodes 

• Used to support large-scale                                                        
planning studies in Colorado,                                                       
Oklahoma, Arkansas and Texas 
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Simplified Water Allocation Model (SWAM) 

Similarities between SWAM, OASIS, CHEOPS, and RiverWare: 
• Used in major river basin studies and/or statewide water plans 
• Operating Rules of varying complexity 
• Monthly and Daily Timesteps 
• Visual Depiction of the River Network 

SWAM
  • Familiar and adaptable 

environment: Visual 
Basic and Spreadsheets 

• Built in functions for 
reservoirs, river 
operations, discharges, 
irrigation, return flows, 
etc. 

OASIS 
• Built in Probability 

Analysis for Real-
Time Ops 

• Optimization 
toward objectives 
in each timestep 

RiverWare 
• Fully linked 

graphical network 
development 

• 3 modes: 

• Pure simulation 

• Rules-based 
simulation 

• Optimization 

Unique Features: 

CHEOPS 
• Tailored specifically 

for hydropower  

• Energy 
Calculations 

• Reservoir 
Tracking 

• Familiar Visual 
Basic programming 
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The Simplified Water Allocation Model is… 

• a water accounting tool 

• a WHAT-IF simulation model 

• a network flow model that traces water through a natural 
stream network, simulating withdrawals, discharges, 
storage, and hydroelectric operations 

• not precipitation-runoff model (e.g., HEC-HMS) 

• not a hydraulic model (e.g. HEC-RAS) 

• not a water quality model (e.g., QUAL2K) 

• not an optimization model 

• not a groundwater flow model (e.g., MODFLOW) 
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The Models Can Be Used To… 

• Determine surface-water availability 

• Predict where and when future water shortages would 
occur 

• Test alternative water management strategies, new 
operating rules, and “what-if” scenarios 

• Consolidate hydrologic data 

• Evaluate the impacts of future withdrawals on instream flow 
needs 

• Evaluate interbasin transfers 

• Support development of Drought Management Plans 

• Compare managed flows to natural flows 
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Simplified Water Allocation Model (SWAM) 

• Object-oriented tool in which a river basin and all of its 
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• Resides within Microsoft Excel 

• Point and click setup and 
output access 

 Input Forms 
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Calibration Result Graphs 
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Saluda Basin Pilot Model 
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Status of the Saluda Basin Pilot Model 

• Data Collection is complete 

– DHEC withdrawal records, 2001 – 2014 (some back to 1985) 

– NPDES discharge records, 1989 – 2014 

– Utility-provided historical records, estimates, and start dates 

– Instream flow requirements and minimum releases 

– Streamflow and lake levels 

– Evaporation and precipitation 
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Saluda Basin – Permitted Users 
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Saluda Basin – Registered Users 
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Saluda Basin – Model Tributaries 
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Saluda Basin – Unimpaired Flow Dataset 

• Unimpaired Flows (UIFs) are being developed for the 
Saluda Basin up to the confluence with the Broad River 

– 1925 to 2014 

 

 

 

 

 

• UIF dataset will be extended into the Congaree River 
when Broad River UIFs are completed 

UIF Definitions:  - Flow in a river as it would be in a completely unaltered state 
 - Historically observed flows with human influences removed 

UIFs Provide: - A baseline for evaluating impacts of human use by allowing  
 analysts to compare altered flows to UIFs 
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Saluda Basin Unimpaired Flow Locations 
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Saluda Basin Model Framework 

• Draft Model Framework has been prepared for the entire 
Saluda Basin 
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Saluda Basin Model Framework 
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Saluda Basin Model Framework 
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Stakeholder Involvement Opportunities 

 

• Stakeholder engagement is being led by Clemson University 

• Two meetings per basin are planned 

• A webinar is being developed to provide an introduction to 
the project. 
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Stakeholder Involvement Opportunities 
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Stakeholder Involvement Opportunities 

 
• Meeting #1 - Review of Basin Framework             

(Workshop Format) 

– Are all interests included in the framework? 

– Are all important tributaries being represented? 

– Are additional model nodes needed for environmental flows? 

– Are there significant data gaps which still need filling? 

 

• Saluda Basin Meeting #1 

– Date/Time:  Tuesday, April 21st, 2:00 - 4:00 pm 

– Location:  Clemson ICAR 

 5 Research Drive, Greenville 
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Stakeholder Involvement Opportunities 

 
• Meeting #2 - Review of Unimpaired Flow Dataset and 

Baseline Model 

– Review of UIF development and gap filling 

– Review of baseline model 

– Review of model calibration and verification results 

– Review of model uses and limitations 

 

• Training 

– Training to interested parties will be provided for each basin 
model 
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Project Web Page 
www.dnr.sc.gov/water/waterplan/surfacewater.html  



THANK YOU 


