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Overview 



 

Basin Computer Model 

Paso Robles Groundwater 
Basin Boundary 
(by Fugro, 2002) 





Basin Model Cross Section 
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Purpose of Basin Model Update 

  The primary objective of the Basin Model 
update is to provide an updated, accepted tool 
for simulating Basin response under current and 
projected future conditions. 
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Scope of Basin Model Update 

• Extend model period over water years 1981-2011 
• Improve water balance assessment 
• Refine perennial yield estimate 
• Evaluate basin response to “No Growth” and 

“Growth” scenarios 2012-2040 
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Computer Model Update Process 

Data Collection and Integrity Analysis 
 Special Studies  
Watershed Model (Inflow/Outflow Preliminary 

Analysis) 
 Post Model Input Audit 
Model Calibration/Analysis Refinement  
 Sensitivity Analysis 
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Data Collection 

• Topography 
• Ground cover 
• Climatic 
• Geology 
• Soil types 
• Groundwater 
• Land use 
• Streamflow 

• Surface water 
• Nacimiento deliveries 
• Crop coefficients 
• Irrigation efficiency 
• Treated wastewater 

discharge 
• Water demand factors 



 

Basin Recharge Components 

Deep Percolation of 
Applied Irrigation 

Deep Percolation of 
Discharged Treated 
Wastewater Effluent 

Deep Percolation of 
Streambed Seepage 

Deep Percolation of 
Direct Precipitation 

Recharge from 
Urban Water & 
Sewer Leakage 

Subsurface 
Inflow 



 

Agricultural 

Groundwater 
Pumping 

Evapotranspiration by 
Riparian Vegetation 

Subsurface 
Outflow 

Small Commercial 
Private Domestic 
Municipal 

Basin Discharge Components 
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Update Water Balance Estimation 

• Extend previous period 1981-1997 to 1981-2011 
• Extend from limits of groundwater basin to 

surrounding watershed 
• Develop watershed model to quantify basin recharge 

components 
• Refine and update basin discharge components 



 

• Adds independent analysis 
of recharge to basin 
‒ Subsurface inflow 
‒ Streambed percolation 
‒Deep percolation of direct 

precipitation 
• Improves spatial and 

temporal distribution 
• Improves updated basin 

model calibration 

HSPF (Hydrological Simulation Program FORTRAN) is a model evolved 
from the “Stanford Watershed Model”  

Watershed Model 



 

Delineated Sub-Watersheds 

81 Sub-Watersheds 



 

Map of Soil Types 

Group A Soil 

Group B Soil 

Group C Soil 

Group D Soil 



 

Precipitation Stations 

SLOCFCWCD 

NOAA 

Western 
Weather Group 



 

Evapotranspiration Stations 



 

Streamflow Gaging Stations 
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Estimation of Pumping 

• Most pumping is agricultural 

‒ Required detailed analysis through crop-specific daily 

soil moisture balances 

‒ Annual crop acreages estimated from land use and 

county crop coverage maps 

‒ Analysis of vineyard water demand factors 

• Rural domestic pumping 

‒ Improved accuracy of water demand factor 
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Rural Residential Demand 

• Previous unit estimates 

• 1.7 AFY/dwelling unit 

• 1.0 AFY/dwelling unit 

• Two surveys 

• 0.13 acres/farmstead 

irrigated 

• Indoor + outdoor = 0.75 

AFY/dwelling unit 
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• Model description in report 

• Original model domain, cell size and layers were 

unchanged  

• Model recalibration and sensitivity 
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Basin Model Update 

The most sensitive  
model parameters are: 

• Groundwater pumping 
• Streambed percolation 
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Overview 



 

Average Annual Inflows (1981-2011) 
Recharge from 
Water & Sewer 

Pipelines 
400 AFY 

Percolation of 
Treated Wastewater 

5,500 AFY 

TOTAL AVERAGE ANNUAL INFLOW = 108,400 AFY  



 

Average Annual Outflows (1981-2011) 
Subsurface Outflow 

Through Basin Boundary 
1,400 AFY Evapotranspiration 

By Riparian 
Vegetation 
3,400 AFY 

Groundwater 
Discharge to Rivers 

12,900 AFY 

TOTAL AVERAGE ANNUAL OUTFLOW = 110,800 AFY  



Paso Robles Groundwater Basin Model Update 

December 8, 2014 
28 

Average Annual Outflows (1981-2011) 

• Agricultural pumping - 68%  
• Municipal pumping - 11%  
• Private Domestic pumping - 3% 
• Small commercial pumping - 2%  

 
• Evapotranspiration (ET) by riparian vegetation - 3% 
• Groundwater discharge to rivers - 12%   
• Subsurface outflow - 1% 



Table 26 – Inflows and Outflows (1981-2011) 
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• Total Inflow – Total Outflow = Change in 
Groundwater Storage 
 
Water Balance of Paso Robles Groundwater Basin 

Average of 1981 – 2011 [AFY] 

Water Balance for Recalibrated Basin Model 

Total 
Inflow 

Total 
Outflow 

Change in 
Storage 

108,400 110,800 -2,400 
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• Perennial Yield = Total Groundwater Pumping    
+/- Change in Groundwater Storage 

• Hydrologic Base Period = Covers Wet, Dry and 
Average Hydrologic Cycles 
 

Perennial Yield of Paso Robles Groundwater Basin 
Average of Base Period 1982 – 2010 [AFY] 

Perennial Yield Estimate 

Total 
Pumping 

Change in 
Storage 

Perennial 
Yield 

92,594 -2,946 89,600 
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Assumptions Used for Predictive Model Runs 

Model Run 
Model 

Simulated 
Period 

Hydrology 
Nacimiento Water 

Project 
Deliverables 

Water Demand 

Run 1 
No-Growth 2012-2040 1982-2010 2011 (Actual) 2011 (Actual) 

Run 2 
Growth 2012-2040 1982-2010 2012-2040 

(Projected)* 
1% Increase 

per Year 

* Includes actual NWP deliverables for 2012 



More than -70 feet 
-69 to -60 feet 
-59 to -50 feet 
-49 to -40 feet 
-39 to -30 feet 
-29 to -20 feet 
-19 to -10 feet 
-9 to 0 feet 
1 to 10 feet 
11 to 20 feet 
21 to 30 feet 
More than 30 feet 

Cholame 

Shandon 

San 
Miguel 

Templeton 

Santa 
Margarita 

Morro Bay 

Paso 
Robles 

Atascadero 

NORTH 
GABILAN 

SUB-AREA 

SAN JUAN 
SUB-AREA 

SHANDON 
SUB-AREA 

BRADLEY 
SUB-AREA 

SOUTH 
GABILAN 

SUB-AREA 

ESTRELLA 
SUB-AREA 

CRESTON 
SUB-AREA 

ATASCADERO 
SUB-BASIN 

RINCONADA 
FAULT 

Creston 

Paso Robles 
Groundwater 

Basin 

Change in Layer 4 Groundwater Elevations (2012-2040) 
Model Run 1 – Baseline with No Growth 

KE
R

N
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O

U
N

TY
 

MONTEREY COUNTY 
SLO COUNTY 

• Outflows Exceed Inflows 
Average 5,600 AFY 



More than -70 feet 
-69 to -60 feet 
-59 to -50 feet 
-49 to -40 feet 
-39 to -30 feet 
-29 to -20 feet 
-19 to -10 feet 
-9 to 0 feet 
1 to 10 feet 
11 to 20 feet 
21 to 30 feet 
More than 30 feet 

Cholame 

Shandon 

San 
Miguel 

Templeton 

Santa 
Margarita 

Morro Bay 

Paso 
Robles 

Atascadero 

NORTH 
GABILAN 

SUB-AREA 

SAN JUAN 
SUB-AREA 

SHANDON 
SUB-AREA 

BRADLEY 
SUB-AREA 

SOUTH 
GABILAN 

SUB-AREA 

ESTRELLA 
SUB-AREA 

CRESTON 
SUB-AREA 

ATASCADERO 
SUB-BASIN 

RINCONADA 
FAULT 

Creston 

Paso Robles 
Groundwater 

Basin 

Change in Layer 4 Groundwater Elevations (2012-2040) 
Model Run 2 – Baseline with Growth 

KE
R

N
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O

U
N

TY
 

MONTEREY COUNTY 
SLO COUNTY 

• Outflows Exceed Inflows 
Average 26,200 AFY 
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Next Step 

Perform additional predictive scenarios 
• Analysis 1 – Demand Reduction Scenario 
• Analysis 2 – Salinas River Recharge 
• Analysis 3 – Offset Basin Pumping with Recycled Water 
• Analysis 4 – Offset Water Demand in Estrella Sub-Area 
• Analysis 5 – Additional Releases to Huer Huero Creek 
• Analysis 6 – Additional Releases to Estrella Creek 
• Analysis 7 – Offset Pumping in Creston Sub-Area with Supplemental Water 
• Analysis 8 – Offset Pumping in Shandon Sub-Area with Supplemental Water 
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Supply Options Study 
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Basin Decisions 
GSA 

Supply Options Study 
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Physical 
Setting 

CURRENT STATE & 
CHARACTERISTICS OF 
THE BASIN 

Aquifer 
Characteristics 

Measurable 
Objectives 
& 5-Year 

Milestones 

DEFINING & 
ACHIEVING 

SUSTAINABILITY 

Monitoring & 
Management 

Implement 
GSP 

ACHIEVE 
SUSTAINABILITY BY 
2040  

(20 years) 

Mitigate 
undesirable 

results 

Groundwater Sustainability Plan 
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Timing Considerations 



QUESTIONS? 

 




