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Presentation Outline 

•  Kings Basin 
•  Kings Basin IRWMP 

– Need for Analytical Tool 
– Selected Model 

•  Development of the Model 
•  Application of the Model 
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KINGS BASIN 
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Kings Basin 

General Model Area 
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Water Agencies 
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Land Use 1970 

Fresno, 1972 
Tulare, 1970 
Kings, 1991 
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Land Use 2000 
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Crop Mix 2000 
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Water Agencies 
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Observed Groundwater Levels (Spring 1984) 
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Observed Groundwater Levels (Spring 2000) 
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Upper Kings Basin IRWMP Area  
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NEED FOR  
AN ANALYTICAL TOOL 
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Need for Kings Basin Model  

•  To develop an analytical tool to assist in: 
–  Better understanding the basin hydrology/hydrogeology 

and its interaction with surface water resources 
–  Evaluation of project benefits and impacts on the GW 

& SW resources 
–  Development of IRWMP 
–  Analysis of environmental impacts for EIR/EIS 

permitting 
–  Estimation of cost shares for regional projects based on 

benefits/impact levels 
–  Analysis of benefits/impacts on water quality 

conditions, when WQ model is developed 
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SELECTED 
ANALYTICAL TOOL 
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The Selected Model Code: IGSM 

– Capable of simulating both the surface water 
and groundwater systems and their interactions; 

– Capable of providing quantitative information 
for assessment of management strategies 
consistent with the IRWMP goals and 
objectives; 

– Easily modified to accommodate relevant 
features that may be needed for the IRWMP; 
and 

– A non-proprietary model. 
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MODEL DEVELOPMENT 



Model Data 

HYDROLOGIC 

WATER 
BUDGETS 

GEOLOGIC DATA HYDROLOGIC DATA 

IGSM 
SIMULATION 

STREAMFLOW GROUNDWATER 
LEVELS 

LAND AND WATER
 USE 

Parameter Data 
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Technical Studies Supporting Model 
Development 

1.  Modeling Goals and Objectives 
2.  Hydrogeologic Investigations 
3.  Water Demand Analysis 
4.  Water Supply Analysis 
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Vertical Depth Distribution of 
Well Logs  

•  ”Map: Reza” 
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Model Subregions 



Model Grid Map 
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Model Grid Statistics 
No. of Nodes 4,266 

No. of Elements 4,689 

No. of Layers 3 

Min. Element Size (acres) 9 

Max. Element Size (acres) 965 

Avg Element Size (acres) 222 

Model Area (sq. miles) 1,627 



Annual Precipitation 

Model Period 
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Hydrologic Periods 

•  Long-term Average   
 1964-2004 

•  Short Dry Period    1976-1977 
•  Extended Dry Period   1987-1992 
•  Short Wet Period    1982-1983 
•  Extended Wet Period   1995-1998 
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Surface Water System in Kings IGSM 



RIME                                   39 



RIME                                   40 

MODEL CALIBRATION 
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Calibration Components 

•  Model Water Budgets 
•  Agricultural Water Use & GW Pumping 
•  GW Levels 
•  Streamflows 
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Calibration Wells Locations  
Calibration Wells 



RIME                                   43 



RIME                                   44 



RIME                                   45 



RIME                                   46 



RIME                                   47 

MODEL APPLICATION 
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Alternatives Analysis 
•  Regional Groundwater Recharge Projects 

– Direct Recharge 
–  In-lieu Recharge 

•  Reclamation and Reuse 
•  Regional/Inter-Regional Groundwater 

Banking 
•  Non-Structural/Water Conservation 
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Kings River System Summary  
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Kings River System Details 
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THE END! 


