
 

 

Groundwater Pollution from Oil/Gas Wells and Pesticide Use in Kern County 

 

 

Sol Price School of Public Policy 

University of Southern California 

Zheshi Chen 

 

PPDE 631 Geographic Information Systems 

Barry Waite and Bonnie Shrewsbury 



 

Background 

The State of California has experienced a severe drought for seven of the previous nine years 

since 2007. State, county, and city officials have been forced to stop watering lawns, medians, 

and parks, while restaurants have even stopped serving water to customers without a direct 

request for it. In order to ensure compliance, fines and penalties of up to $500 have been handed 

out throughout the state (Rogers) 

 

With water clearly in short supply, every effort to maintain groundwater quality must be made, 

however, Kern County north of Los Angeles is one of the most polluted counties in California. 

The county seat, Bakersfield, has consistently been rated as amongst the most polluted cities in 

the United States, thus placing considerable strain on groundwater resources within the county. 

 

This study will examine two separate industrial operations that together represent the majority of 

groundwater pollution in Kern County, principally oil/gas wells and pesticide use from farms. 

The cumulative impact of these operations will be examined in order to provide the sense of 

urgency facing county and city officials during a time of low groundwater supply throughout 

California and Kern County. 

 

Pesticide Use 

Agriculture is a fundamental staple of Kern County as the vast majority of the county contain 

rural areas. According to the U.S. Department of Agriculture's latest 2012 census, Kern County 

contains 1,938 farms, 2,330,233 acres of farmland, and produces goods valued at nearly $4 



 

billion dollars a year (U.S. Department of Agriculture). The principle products of the county 

include fruits, potatoes, and cotton (U.S. Department of Agriculture). 

 

Due to the high financial risks farmers face from pests such as Cotton Aphids, grasshoppers, 

beetles, snails, worms, and countless other pests, pesticides are widely used, with 20-100 gallons 

of pesticides applied per acre of farmland (UCIPM). Appendix 3 shows random samples of 

pesticide use taken by California's Office of Environmental Health Hazard Assessment 

(OEHHA) and compares them to California's average pesticide use. The results show that 

pesticide use is particularly heavy in the central part of county near Bakersfield, with use so 

heavy that it is more than 90% heavier than the state's average. According to the OEHHA, Kern's 

average pesticide use per square mile is 3,120.298, which is higher than 95% of census tracts in 

the state (OEHHA). 

 

The five most used pesticides in Kern County are Metam Sodium, Potassium N 

Methyldithiocarbamate, 13 Dichloropropene, Chlorpyrifos, and Chlorothalonil (OEHHA). Side 

effects of the pesticides are varied, but include developmental effects, skin and throat irritation, 

lethality in aquatic organisms, and carcinogenic effects (The National Center for Biotechnology 

Information). 

 

Groundwater pollution levels were obtained and compared to California's average, along with 

random samples of pesticide levels taken by the OEHHA. The data shows that in areas of heavy 

pesticide use, such as in the northwest and central sections of the county, groundwater pollutants 



 

rise, while lower use generally sees fewer pollutants. It is important to note that the groundwater 

pollution levels test several pollutants aside from pesticides, yet nevertheless present strong 

evidence of pesticides' role in contaminating groundwater in Kern County. 

 

Oil and Gas Wells 

Kern County is well known for its oil production, as the Kern River Oil Field is the third largest 

in California and fifth largest in the United States (California Department of Conservation). With 

thousands of active wells, it is a major polluter within the county. The key problem with oil and 

gas wells is the issue of storm water runoff and the toxic chemicals and compounds used in the 

extraction of oil and gas. The vast majority of the chemicals used are extremely toxic and readily 

enter the supply of groundwater, thereby contaminating it. 

Appendix 1 shows active oil and gas well sites in orange, while pollution from chemicals used in 

the industry is shown in red. It is clear that the vast majority of the pollution comes from oil and 

gas fields located in the central and northwest corner of the county.  

 

GIS Analysis 

The Issue 

GIS software is incredibly useful for placing pollution data within a large geographic area such 

as Kern County, and overlaying pollution sources such as oil and gas well sites. The principle 

issue while compiling the data was finding was ensuring that all samples taken used the same 

testing parameters and where compared on the same scale, which in this project were the census 

tracts within the State of California. 



 

 

The Data and Sources 

Kern County and its census tract shapefiles were retrieved from the United States Census 

Bureau's website and were subsequently used as the base and boundaries for all maps created. 

U.S. cities were then added from the GIS Tutorial 1's data CD and subsequently clipped to 

exclude all cities outside of Kern County. Specific cities were kept on the basis of the nature of 

the map, with the county seat, Bakersfield, traditionally appearing, as well as large north and 

south cities, Delano and Tehachapi, if data suggested increased or decreased pollution levels 

within their city limits. 

 

Maps 

Appendix 1 took the base map and added active oil and gas well sites and placed them within a 

specific buffer as many fields within the county included hundreds or even thousands of 

individual wells. The oil and gas well information was obtained from the United States Census 

Bureau's website and based on census tracts, thus fitting nicely within the base map's outline. 

Water pollution from well sites normally comes in the form of toxic chemicals involved in 

hydraulic fracturing, however, storm water runoff from well sites also deposits chemicals into the 

groundwater. Data on those toxic chemicals was obtained from California's Office of 

Environmental Health Hazards Assessment office in the form of a shapefile, that was 

subsequently placed beneath oil and gas well sites. 

 

Appendix 2 contains pesticide information that was obtained from California's Office of 



 

Environmental Health Hazards Assessment office in the form of a shapefile that was modified 

using the definition query tool to show only pesticide percentile random samples, and was also 

clipped to fit within the boundary of Kern County. The map shows the random samples that were 

taken with Kern County and were presented in terms of percentile to California's average 

pesticide levels, such at 90% was greater than 90% of the state. 

 

Appendix 3 displays the random pesticide samples placed above a groundwater pollution 

percentile shapefile from California's Office of Environmental Health Hazards that was clipped 

to fit within the boundary of Kern County and also modified with the definition query tool to 

remove air pollution information such as PM2.5 and ozone. Appendix 3 thus compares pesticide 

levels with groundwater pollution levels expressed as a percentile of California's average 

groundwater pollution levels, such that a 90% ranking was more polluted than 90% of the state. 

 

Appendix 4 is similar to appendix 3, however the pesticide percentile random sample sites have 

been removed and the modified groundwater pollution levels layer from Appendix 3 remains. 

The data in Appendix 4 shows that the vast majority of the county's groundwater is worse than 

90% of all census tracts in the State of California. 

 

Layer Methodology 

Kern County and its census tract shapefiles were the base for each map with the exception of 

Appendix 2, which did not include census tract data. For Appendix 1, the oil and gas well sites 

were placed above the base county and census tract. For Appendix 3, pesticide random samples 



 

from Appendix 2 were placed above the groundwater pollution levels from Appendix 4. 

 

Findings 

A visual analysis of Appendix 1-4 reveals several important pieces of information. First of all, 

pollution from active oil and gas wells is centered around Bakersfield and the northwest section 

of the county, but are greatly contributing several toxic chemicals and compounds to the 

groundwater of Kern County. Appendix 4 shows how much of the county's groundwater has been 

polluted as a percentile compared to California's average, the oil fields of the northwest and 

several tracts of rural land are severely polluted, ranking in the 90+ percentile. Furthermore, 

Appendix 2 and Appendix 3 highlight the problem of pesticides in rural Kern County, showing 

that the county is in the top 90% of most polluted census tracks in the State of California. 

 

Conclusion 

In conclusion, the data presented seems to suggest that heavy pesticide use and large oil and gas 

fields have turned Kern County into one of the most polluted counties in California in terms of 

groundwater pollution at a time when water resources are already extremely scarce. 

A closer look at Appendix 1 reveals heavy pollution from chemicals that are almost exclusively 

used in the extraction of oil and gas, surrounded by large oil and gas fields. A notable exception 

is the lack of heavy pollution just outside of Bakersfield, but this could be the result of stricter 

pollution controls in the area surrounding the city for the oil and gas industry. 

Furthermore, Appendix 2 and Appendix 3 reveal extremely heavy pesticide use and horrible 

groundwater quality placing both pesticide use and groundwater quality into the 90+ percentiles 



 

within the State of California. 

 

It is fair to say that Kern County must take measures to correct its over polluted groundwater, 

especially considering the unprecedented drought current affecting the State of California. 

 

Limitations 

One of the largest limitations in this study was the oil/gas pollution data and the applicable 

Bakersfield local pollution laws. Appendix 1 clearly shows the city of Bakersfield has a large 

amount of groundwater pollution from the many wells within and near the city, but the western 

area of town seems to be immune to groundwater pollution. It is not clear if this is the result of 

strict local pollution laws, specific company policies in that area, or other factors such as storm 

water runoff, that might push the pollutants to the central and southern areas of town. 

This study compared oil/gas and pesticide pollution levels to the average for all California census 

tracts which presents an issue with regard to urban and rural tracts. Although the majority of 

California is rural and is used for farming and oil/gas production, there are large urban census 

tracts that have no oil/gas or farming activities, thus skewing the average level of pollutants in 

rural lands higher than if the average of rural areas was simply taken and compared. 

 

 

 

 

 



 

 

 

 

Appendix 1 

 

Data Source: CALEPA and OEHHA 2014 

 

 

 

 

 

 

 



 

 

 

 

Appendix 2 

 

Data Source: OEHHA 2015 

 

 

 

 

 

 



 

 

 

 

Appendix 3 

 

 

Data Source: OEHHA and CALEPA 2014 

 

 

 

 

 

 

 



 

 

 

 

Appendix 4 

 

 

Data Source: OEHHA and CALEPA 2014 

Data source: CALEPA 2014 
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