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Purpose of the Meeting 

Groundwater Assessment Report (GAR) progress 

• High vulnerability areas (HVA) 

• HVA Prioritization (of future monitoring, etc.) 

 



GAR 

• Due February 4, 2015 

• Prepared by each respective coalition 

• East San Joaquin Coalition and Rice Coalition 
have turned in their GAR’s  

• Kings Coalition turning in their GAR this week 



Objectives of the GAR 

• Provide assessment of all available, applicable, 
and relevant data and information to determine 
high and low vulnerability areas where irrigated 
agricultural discharges may result in groundwater 
quality degradation; 

• Establish priorities for implementation of 
monitoring and studies within the high 
vulnerability areas; 

• Provide a basis for establishing workplans to 
assess groundwater quality trends; 

 
 



Objectives of the GAR (cont’d) 

• Provide a basis for establishing workplans and 
priorities to evaluate the effectiveness of ag 
management practices on protecting 
groundwater quality; and, 

• Provide a basis for establishing groundwater 
quality management plans in high 
vulnerability areas and priorities for 
implementation of such plans. 

 

 



Future Deliverables 

GAR lays the foundation for:  

• Management Practices Evaluation 
Program (MPEP) 

• Groundwater Quality Trend Monitoring 
Program 

• Groundwater Quality Management Plan 



Management Practices Evaluation Program 
(MPEP) 

Goal of MPEP:  to determine the effects, if any, 
irrigated agricultural practices have on first 
encountered groundwater under different 
conditions that could affect the discharge of 
waste from irrigated lands to groundwater (e.g., 
soil type, depth to groundwater, irrigation 
practice, crop type, nutrient management 
practice). 



MPEP, cont’d 

• Covers high vulnerability areas.  

• Kern is planning on working with other 
coalitions in the Tulare Lake Basin (Kings, 
Kaweah, Tule, other Kern Coalitions) to 
accomplish this. 



MPEP, cont’d 

• Workplan is due 2 years from Kings GAR 
approval. 

• Will likely require some combination of: 

– Monitoring wells 

– Groundwater modeling 

– Vadose zone monitoring 



Groundwater Quality Trend Monitoring Program 

• Objective:  to determine current water quality 
conditions of groundwater relevant to irrigated 
agriculture and develop long-term groundwater 
quality information that can be used to evaluate the 
regional effects of irrigated agricultural practices.   

• Workplan is due within one (1) year after written 
approval of the GAR 

• From verbal discussions, this network will likely be 
composed of 1-4 existing shallow wells per township 



Groundwater Quality Management Plan 
(GQMP) 

 GQMP required where:  

(1) There is a confirmed exceedance of a water quality 
objective in a groundwater well and irrigated 
agriculture may cause or contribute to the 
exceedance;  

(2) In high vulnerability groundwater areas to be 
determined as part of the Groundwater Assessment 
Report process;  

(3) Required by Basin Plan; or  

(4) Required by the Executive Officer. 

 



GQMP, cont’d 

• Will be posted for public review and 
comment; 

• For any GQMP that addresses salt or nitrates, 
it shall also be submitted to the Chair of the 
CV-SALTS Executive Committee; 

• Members shall comply with approved GQMP; 

• The Executive Officer may require changes to 
GQMP if the approach is not making adequate 
progress towards addressing the problem. 

 



GQMP, cont’d 

Annual Management Plan Status Report:  summarizes 
the progress in implementing management plans.  

• Monitoring data collected; 

• Grower outreach conducted; 

• Degree of implementation of management practices; 

• Evaluation of practice effectiveness; 

• Progress in meeting goals and schedules; and, 

• Recommendations for changes to the plan. 

 







High Vulnerability Area 

Definition:   

• Where known groundwater quality impacts 
exist for which irrigated agricultural 
operations are a potential contributor or  

• Where conditions make groundwater more 
vulnerable to impacts from irrigated 
agricultural activities. 



Nitrate Hazard Index (NHI) 

• Index and overlay method 

– Uses relative rankings (index), not absolute, 
measurable values 

– Considers three N leaching factors simultaneously 
(overlay) 

• Factors related to N leaching 

– Soil (ranked 1 to 5) 

– Crop (ranked 1 to 4) 

– Irrigation method (ranked 1 to 4) 

 



Soil Layer 

• Data Source – SSURGO (NRCS) electronic 
database 

• Development – soil series that is a complex 
(includes more than one soil type) is an area-
weighted average 

• Assumptions – All permanent crop soils are 
deep-ripped to 2-5 feet. This increases the NHI 
value by 2 (compared to no deep ripping) 

 



NHI Soil Index Values 



Crop Layer 

• Data Source – Kern County spatial crop 
database 

• Development – field boundary corrections on 
permanent crops to 

– Rectify boundaries with imagery 

– Ensure correct acreage 

• Assumptions – NHI values of fields that are 
double or triple cropped are averages of those 
crop values 

 



Example NHI Crop Values 

1 - Grapes, olive, dried bean, fig 

2 - Alfalfa, almond, apple, barley, blueberry, 
carrot, citrus, corn for fodder, cotton, oat, 
pasture, stone fruit, sweet potato, walnut, 
wheat 

3 - Asparagus, corn for grain/sweet, melons, 
kiwi, potato, tomato, turf 

4 - Lettuce, cabbage, cilantro, onion, strawberry 

 



NHI Crop Index Values 



Irrigation Layer 

• Data Source – KRWCA districts and DWR 
(2006) 

• Development – Merged district datasets with 
Kern Co. crop dataset 

• Assumptions – location of irrigation type 
needed only for some districts 

– Assumed all drip and sprinkler irrigated crops are 
fertigated (not an option for surface irrigation) 

 



Irrigation Layer, cont’d 

Water District Source of Data 
Year of Irrigation System 

Survey Format 
Arvin-Edison Water Storage 
District 

District staff survey 2013 Spatial (GIS) 

Henry Miller Water District Henry Miller Water District 2014 Spatial (AutoCAD) 

Kern Delta Water District District staff knowledge of area No formal irrigation surveys 
conducted 

Narrative/non-spatial 

Kern-Tulare Water District District staff knowledge of area No formal irrigation surveys 
conducted 

Narrative/spatial – all on drip 
since 2006 

North Kern Water Storage 
District 

North Kern Water Storage 
District 

2014 Non-spatial for most recent 
data 

Olcese Water District Olcese Water District 2014 Spatial (manual) 

Rosedale-Rio Bravo Water 
Storage District 

Rosedale-Rio Bravo Water 
Storage District 

2014 Spatial (manual) 

Semitropic Water Storage 
District 

Semitropic Water Storage 
District 

2013 Spatial (GIS) 

Shafter-Wasco Irrigation District Shafter-Wasco Irrigation District 2014 Non-spatial 

Southern San Joaquin Municipal 
Utility District 

Southern San Joaquin Municipal 
Utility District 

2014 (SSJMUD)/2006 (DWR) Non-spatial 

Wheeler Ridge-Maricopa Water 
Storage District 

Wheeler Ridge-Maricopa Water 
Storage District 

2012 Spatial (GIS) 



NHI Irrigation Values 

1 - Micro/drip with fertigation 

2 - Sprinkler with fertigation 

3 - Sprinkler - surface average 

4 - Surface 

 



NHI Irrigation Index Values 



NHI Results 

• Multiplicative index – soil, 
crop and irrigation index 
values are multiplied 
together for each field 

• Original documentation 

– 20 or below indicates low 
nitrate leaching risk 

– 21 or over indicates higher 
nitrate leaching risk 

 



Field NHI Values 

DRAFT – SUBJECT TO 
CHANGE 



High Vulnerability Area 

Definition:   

• Where known groundwater quality impacts 
exist for which irrigated agricultural 
operations are a potential contributor or  

• Where conditions make groundwater more 
vulnerable to impacts from irrigated 
agricultural activities. 



Water Quality 

Nitrate 
exceedances 
(≥ 45 mg/l as 

NO3) 
 



Nitrate exceedances (≥ 45 mg/l as NO3) 



Water Quality 

Pesticide 
exceedances of 

MCLs 



Pesticide exceedances of MCLs 



Water Quality Exceedances 

Nitrate (N03)  

117,264 ac 
Pesticides 

 7,306 ac 

7,697 ac 

 

Total WQE = 132,267 irrigated acres  

Pesticides 
 + N03: 

DRAFT – SUBJECT TO CHANGE 



Draft Vulnerability Map 

DRAFT – SUBJECT 
TO CHANGE 



High Vulnerability Area 

NHI ≤ 20 + WQE: 

105,738 ac   

NHI > 20 

80,486 ac 

NHI > 20 
+ WQE: 

26,528 ac 
 

Total High Vulnerability Area = 212,752 irrigated acres 
DRAFT – SUBJECT TO CHANGE 



Prioritization 



High Vulnerability Prioritization Table 



Disadvantaged Communities 



Public Water Supply Service Areas 



Upgradient Area Methodology 

• Identify DAC and municipal water supply well 
locations 

• Estimate capture zones for all wells 

– Assume conservative and consistent well capture 
potential for all wells 

– Use average groundwater gradient to evaluate 
individual capture zones 

 



Hydrogeologic 
Sensitivity 

Considers: 

• Depth to 
water 

• Horizontal 
hydraulic 
conductivity 

• Vertical 
hydraulic 
conductivity 

 

DRAFT – 
SUBJECT TO 
CHANGE 



Field NHI Map 

DRAFT – SUBJECT 
TO CHANGE 



Results of Prioritization 

Yet to be completed: 

• Map of high priority areas within high 
vulnerability area; 

• Table of crop scenarios that are high priority.   

 



Next Steps 

• 95% GAR document to be available for KRWCA 
board review in December; 

• Discussion and approval at January board 
meeting; 

• Submittal to RWQCB by February 4, 2015 



Questions? 


