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Overview 
• Project Purpose & Goals 

• Modeling Approach 

• Project Status 

• Results & Application 

 



Purpose 
• A tool to inform management of groundwater 

and surface water 

– Needs to: 
• Establish base for forward-looking analysis 
• Be capable of evaluating conjunctive management 

scenarios 

– Requires such things as: 
• Quantifying uses, demands, supplies 
• Quantify and assess impacts to Niobrara River, 

groundwater from historic development 

 

 



Additional Purposes 

• Satisfy US Bureau of Reclamation 
WaterSMART grant 

– Modeling for upper Niobrara basin a part of basin-
wide efforts 

– Tools to assess regional, basin water supply and 
management 

 



Integrated Model:  
Concept & Construction 
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UNWNRD Certified Acres Dataset 

 



Modeling Concept: At the Land Surface 

• Land use animation 
 



Recharge 



Models: 
MODFLOW & Stella 



Model Boundaries 



Modeling Concept: In the Rivers, Canals 

• STELLA operations 
– Track how surface water is stored and moved 

through canal and reservoir infrastructure 
• Track/simulate diversions 
• Estimate Box Butte Reservoir operations 

– Feedback to CROPSIM, groundwater models 
 

 



Modeling Concept: In the Rivers, Canals 
 

 



Model & Project Status 



Calibration 



Simulated baseflow versus target baseflow gain in the Hay Springs 
to Gordon reach 

Calibration 

Simulated baseflow versus target baseflow gain in the above Box Butte to above 
Gordon reach 

Simulated baseflow versus target baseflow gain in the Duncan 
to Hay Springs reach 



Analysis: 
Ok, so what does it mean? 











INSIGHT 

Integrated Network of Scientific 
Information & GeoHydrologic Tools 



INSIGHT 
• Summary of statewide & 

basin/sub-basin data 
 Supply 
 Demand 
 Nature & Extent of Use 
 Balance 

The charts on this slide depict fictitious data.  



INSIGHT 

Average Long-Term Total Demand by 
Basin by Category 

Average Long-Term Surface Water 
Consumption and Groundwater 

Consumption by Basin by Category 

The charts on this slide depict fictitious data.  



INSIGHT 

*INSIGHT will include long-term & projected balance data as well. 

The chart on this slide depicts fictitious data.  



Project Status 

• Peer Review--Complete 

• Final Report--Available prior to end of year 

• WaterSMART--Alternative identification 

• INSIGHT Web Portal 

– Assess Data, Summaries, and Information 
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