
Regional Economic 
Development Report 
A Study of the Economic and Environmental 
Impact of the San Ardo Oil Production Industry 
 
Prepared by:  
Shwadhin Sharma, PhD, Chi-Chun Chou, PhD, Brad Barbeau, PhD, Shyam Kamath, PhD 
iiED/College of Business, CSU Monterey Bay 



Regional Economic 
Development Report 
A Study of the Economic and Environmental 
Impact of the San Ardo Oil Production Industry 
 
For more information about this report contact the authors: 
Brad Barbeau, PhD at bbarbeau@csumb.edu 
Chi-Chun Chou, PhD at cchou@csumb.edu 
Shyam Kamath, PhD at skamath@csumb.edu 
Shwadhin Sharma, PhD at ssharma@csumb.edu 
 
 
Mailing address: 
Institute for Innovation & Economic Development 
College of Business 
Cal State University Monterey Bay 
100 Campus Center 
Seaside, CA 93955 
 
Photo on cover: San Ardo, California 
 
 
 
 
 
Published: October 20, 2016 
© 2016 iiED, All Rights Reserved 



 
 

A Study of the Economic and 

Environmental Impact of the San Ardo Oil 

Production Industry 
 

Prepared by the Institute for Innovation and Economic Development of the College 

of Business, CSU Monterey Bay 

 

Executive Summary 

This study estimates the regional economic contribution and costs of the oil production industry in the 

San Ardo oilfield, the tax contributions of the industry, and the environmental costs and contributions of 

the industry to the Monterey County economy. The study was conducted as a response to a request from 

the Monterey County for Energy Independence for an independent and impartial study of the past, present 

and future economic and environmental impact for Monterey County of the oil production industry in 

southern Monterey County, near San Ardo. 

This study used primarily secondary published data to assess the economic impact of the San Ardo 

oilfields in Monterey County. This approach was adopted in order to ensure that the study was 

independent and based on verifiable and replicable data and information sources.   

The widely used IMPLAN software was utilized for analyzing and estimating the economic impacts of 

the San Ardo oilfield.  The tax contribution estimation calculations take into account average federal, 

state, and local taxes paid in relation to personal, royalty and corporate income.  The emissions data used 

in this study came primarily from secondary sources such as the Environmental Protection Agency’s 

(EPA) Greenhouse Gas Reporting Program (GHGRP) and the California Department of Conservation.  

Additional data used for estimating the monetized value of GHG emissions came from the EPA’s 

Interagency Working Group on Social Cost of Carbon.  The annual oil and gas production data along with 

water production data for the San Ardo field were retrieved from the online database maintained by the 

Division of Oil, Gas, and Geothermal Resources (DOGGR) of the California Department of 

Conservation.   

This study analyzes five scenarios to understand the different possible economic, tax contribution and 

environmental impacts of oil and gas production in the San Ardo oilfield in Monterey County, given 

restricted and status quo production scenarios. The scenarios considered in this study are: 

Scenario 1: No new restrictions on production.  
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Scenario 2: No new restrictions on production for 15 years, then production is shut down. 

Scenario 3: New drilling ceases immediately; production shuts down in 5 years. 

Scenario 4: New drilling ceases immediately; production shuts down in 15 years. 

Scenario 5: Immediate shutdown of production 

The study finds that the immediate cessation of production in the San Ardo oilfields would result in 

economic losses to Monterey County during the 2016-2050 period totaling $5.9 billion in present value 

terms, averaging $282 million per year.  359 direct jobs and an estimated average yearly impact of 705 

direct, indirect and induced jobs would be lost, representing lost labor income of $61 million per year and 

totaling $1.457 billion in present value terms over the 2016-2050 period.  Tax contribution losses would 

include $88 million in property taxes, $2 million in sales taxes and $180 million in personal income taxes. 

On the environmental side, cessation of operations would reduce the social cost of greenhouse gases 

emitted by $376 million in present value terms over the 2016-2050 period.   

The production of oil in the San Ardo fields results in between 15 and 19 barrels of water being drawn 

from the wells for every barrel of oil that is recovered.  This “produced water” then is (1) softened and 

used to produce the steam used in the oil extraction process, (2) reinjected into the oil reservoir via water 

disposal wells, or (3) purified through a reverse-osmosis process and used to recharge the groundwater 

aquifer.   

Approximately 87% of the produced water is returned to the wells directly, injected into wells as steam to 

assist in the oil recovery process, or re-injected into the oil reservoir.  This re-injected water has had the 

hydrocarbons removed from it. Further, the oil wells are several thousand feet deeper than the 

groundwater aquifers, making contamination of water used for irrigation or for domestic purposes 

extremely unlikely.  The injection of steam is the only enhanced oil recovery method used in the San 

Ardo fields. 

The amount of water that is recharged to the groundwater aquifer varies directly with the level of oil 

production and the water/oil ratio. The study estimated that the amount of water recharged into the aquifer 

would be 15.4 million barrels (1,985 acre-feet) in 2016, and would fall with the gradual decrease in oil 

production as the field reserves are depleted.  It is estimated that the value of the purified water used to 

recharge the groundwater aquifer is $41,000 in 2016.  The present value of the recharged water over the 

2016-2050 period is estimated to be $4.8 million. 
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1.0 Introduction and Scope of the Study 

This study was conducted as a response to a request from Monterey County for Energy Independence for 

an independent and impartial study of the past, present and future economic and environmental impact for 

Monterey County of the oil production industry in southern Monterey County, near San Ardo under 

present use conditions. 

The San Ardo Oilfield is a large oilfield in Monterey County, about five miles south of San Ardo, and 

about twenty miles north of Paso Robles. With an estimated ultimate recovery of 530,000,000 barrels of 

oil, it is the 13th-largest oilfield in California, and of the top twenty California oilfields in size, it is the 

most recent to be discovered (1947). In 2015, the San Ardo oilfield had the eighth largest production of 

oilfields in California, producing 7.8 million barrels of oil. The principal operators of the field are 

Chevron Corp. and Aera Energy LLC. 

This study estimates the regional economic contribution and costs of the oil production industry in the 

San Ardo oilfield, the tax contributions of the industry and the environmental costs and contributions of 

the industry. Economic contributions studied include the direct economic contributions in terms of the 

income generated by the industry, indirect contributions through employment and income generated by 

regional upstream and downstream businesses employed by the industry, and induced economic 

contributions created by the regional consumption expenditures of labor employed by the industry.  This 

economic activity includes activity directly related to current oil production as well as the economic 

impact of capital investments and R&D carried out to support the industry. This economic activity 

contributes to the regional domestic product (RDP).   

 

The study also assesses the tax contributions of the San Ardo oil industry in terms of the tax payments 

tied directly to field operations.  These include property taxes on the oilfield’s reserves and equipment, 

sales taxes on purchases of equipment, fuel, and other tangible property as well as the income taxes paid 

by the workers in the industry. The industry also imposes costs on the region through infrastructure 

investment required to support the industry but funded from outside the industry as well the 

environmental costs of operating in the San Ardo region.  

  

The study also estimates the regional environmental costs and benefits of the industry, including the 

impact of Green House Gas (GHG) emissions, the impact of water injection for oil extraction and re-

injection of post-process water into the ground on water and land quality, and enhancements to the 

environment through spending on abatement and environmental improvements.   

Data relating to direct economic costs and benefits was collected from government sources reported at the 

industry level for the San Ardo oilfield in Monterey County. The San Ardo oilfield located in Monterey 

County is not to be confused with the Monterey Shale formation, which is not associated with the San 

Ardo field and which was therefore not studied.  The data was analyzed using an economic input-output 

model (IMPLAN) to estimate the direct, indirect and induced economic activity.  Similarly, data relating 

to environmental costs and benefits were collected and analyzed using environmental impact modeling 

based on government data. 

This report is organized as follows. Section 2 discusses the methodology used in the study for estimating 

economic and environmental impacts. In this section, the data sources and the widely used IMPLAN and 

estimation models used in the economic impact and environmental impact aspects of the study are 

discussed (Exhibit 1-1 provides a representative sampling of IMPLAN users). Section 3 discusses the 

economic context of Monterey County. The size and structure of the Monterey County economy is 

detailed in order to provide the economic background against which the impact of the San Ardo oilfield 

http://en.wikipedia.org/wiki/Oil_field
http://en.wikipedia.org/wiki/San_Ardo,_California
http://en.wikipedia.org/wiki/Paso_Robles,_California
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oil and gas production industry can be evaluated. Section 4 provides a detailed discussion of the 

California oil and gas production industry with a focus on the San Ardo component of the industry in 

terms of output, income/wages and employment. Section 5 presents the results of the economic impact 

portion of the study in terms of value added output, income and employment effects of the San Ardo 

oilfields and production facilities. The tax contribution impacts are discussed in Sections 6 of the report. 

Section 7 provides the estimates of the environmental impacts of the San Ardo oilfields and production 

facilities in terms of GHG emissions and water pollution impacts. Section 8 summarizes the main results 

and conclusions of the study. 

Exhibit 1-1 

Representative Sample of IMPLAN Users 
 

Academic Institutions                                                State Governments 
 

Alabama A&M University                                           Maryland Dep’t of Natural Resources  

Albany State University                                               Missouri Dep’t of Economic Development  

Auburn University                                                        California Energy Commission  

Cornell University                                                         Florida Division of Forestry 

Duke University                                                           Illinois Dep’t of Natural Resources  

Iowa State University                                                   New Mexico Department of Tourism  

Michigan Tech University                                            South Carolina Employment Security 

Ohio State                                                                     Utah Department of Natural Resources  

Penn State University                                                   Wisconsin Dep’t of Transportation  

Portland State University 

Purdue University                                                          Private Consulting Firms 

Stanford University                    Coopers & Lybrand 

Texas A&M University       Batelle Pacific NW Laboratories 

University of California – Berkeley                             B o i s e  C a s c a d e  C o r p o r a t io n  

University of Wisconsin                                               Charles River Associates  

University of Minnesota                                               CIC Research 

Virginia Tech                                                                BTG/Delta Research Division 

West Virginia University                                             C r e s t a r  B a n k  

Marshall University College of Business                     Deloitte & Touche  

         Ernst & Young 

Federal Government                                                  Jack Faucett Associates 

 Argonne National Lab                                                  KPMG Peat Marwick  

Price Waterhouse LLP                      

US Dep’t  of Agriculture ,  Forest  Service    SMS Research 

US Dep’t of Agriculture, Econ Research Service        Economic Research Associates  

US Dep’t of Interior, Bureau of Land Mgmt.                American Economics Group, Inc.  

US Dep’t of Interior, Fish and Wildlife Service          L.E. Peabody Associates, Inc. 

US Dep’t of Interior, National Parks Service               The Kalorama Consulting Group 

US Army Corps of Engineers                                       West Virginia Research League 

 
Source: Towson State University, IMPLAN Study 2006 

 

2.0 Methodology and Scenarios Used in the Study 

2.1  Economic Impact Analysis Methodology 

This study used only secondary published data to assess the economic impact of the San Ardo oilfields in 

Monterey County. The sources used are official government sources and no company or industry data 

supplied by any private parties or individuals have been used for purposes of estimating the impacts. This 
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approach was adopted in order to ensure that the study was independent and impartial and based on 

entirely verifiable and replicable data and information sources. In addition, an easily available and reliable 

software package using an input-output approach based on official data was utilized for analyzing and 

estimating the economic impacts of the San Ardo oilfields. The widely-used IMPLAN software utilized in 

this study is accepted as a well-tested instrument for economic impact estimation
1
.  

The Impact Analysis and Planning or IMPLAN method is an input-output (I/O) methodology-based 

economic impact assessment software package. IMPLAN was developed in 1993 by two researchers at 

the University of Minnesota and involved collaborative work with the US Forest Service Land Use 

Planning Unit in Colorado. It utilizes secondary data and is non-survey based, and its structure illustrates 

that of I/O models found in the regional economics and regional science literature. It combines a set of 

extensive databases concerning economic factors, multipliers and demographic statistics with a highly 

refined and detailed system of modeling software.  

The basic framework for the IMPLAN I/O model and economic impact estimation procedure is shown in 

Exhibit 2-1. As described by Bonn and Harrington (2008, pp. 774-775): 

 “The basic assumption of the IMPLAN model is that the fundamental information in I/O  analysis 

 involves the flow of products from each industrial sector (producer) to each of the 

 industrial sectors considered as consumers. This information is contained in an inter-industry 

 transactions table. The rows of the table represent the distribution of the producer’s output 

 throughout the economy. The columns represent the composition of inputs required by an 

 industry to produce its output. There are additional columns that depict ‘final demand’, or sales, 

 by each sector to final markets for their production. The additional rows are termed ‘value 

 added’, which comprise the other non-industrial inputs to production, such as labor.” 

Exhibit 2-1 

Basic Framework of the IMPLAN Economic Impact I/O Model 

 
 Source: Bonn and Harrington (2008) p. 775 based on IMPLAN Central NRCS Economists Workshop (MIG, Inc., 1997).  

                                                           
1
 See for example, the paper by Bonn, M. and  J. Harrington (2008), A Comparison of Three Economic impact 

Models for Applied Hospitality and Tourism Research Tourism Economics, 2008, 14 (4), 769–789 for a discussion 

of the comparative strengths of the IMPLAN method over two other commonly-used economic impact modeling 

software packages and economic impact assessment tools. 
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The elements of the IMPLAN approach used in this study are provided in the sub-sections that follow 

which describe in turn each major feature of the IMPLAN methodology used. 

2.1.1 Input-Output Approach 

For this study, the IMPLAN v3.1 software package (2014 dataset) was customized to reflect the specific 

details and situational context of the oil and gas industry in the San Ardo field (Monterey County) in 

California and then used to assess the economic impact of the oilfields on the county. The I/O model used 

captures the economic impact based on the array of economic transactions between various sectors in the 

Monterey economy in a given year. It provides a simple way for examining the economic relationships 

within the Monterey County economy, both between business entities and between these business entities 

and final consumers. Within the county, the input-output table accounts for all dollar flows between 

different sectors of the economy. Using this information, IMPLAN is used to model the way a dollar 

injected into one sector is spent and re-spent in other sectors of the economy, generating waves of 

economic activity, or the so-called “economic multiplier” effects (see below for a fuller discussion of the 

multipliers used). The model enabled the use of national oil and gas industry, other related industry data, 

and county-level economic data to generate a series of multipliers.  These multipliers were in turn used to 

estimate the total economic impacts of the oil extraction activity in the county. Economists have used 

IMPLAN for assessing the economic impact of oilfields and the oil and gas industry elsewhere.
2
 

2.1.2 Estimation of Direct, Indirect and Induced Economic Activity 

This study analyzes three types of economic impacts in order to calculate the total economic impact of the 

oil and gas industry in Monterey County. The first major impact estimated and analyzed is the “direct” 

impact that represents the total expenditures made by the oil and gas producers in the San Ardo fields to 

produce the annual output level for any given year. These expenditures include both the operational and 

the capital expenditures associated with the production of the oil and gas for that given year. Thus, the 

direct impacts refer to the dollar value of economic activity available to circulate through the economy. 

The second major impact estimated is the “indirect” impact that refers to the changes in employment, 

earnings, and output resulting from payments to supply chain industries affected by the oil and gas 

extraction industry. The “indirect” impacts thus refer to the inter-industry impacts of the input-output 

analysis. In other words, these economic impacts are those that stem from the employment and business 

revenues generated by the purchases made by the Monterey County oil and gas extraction industry.  

The third impact estimated by the IMPLAN model is the “induced” impact that pertains to the changes in 

employment, earnings, and output in the local Monterey County residential communities resulting from 

the expenditure of income earned from direct and indirect employment in oil and gas industry. The 

induced impacts thus refer to the impacts of household spending by the employees of the San Ardo oil 

and gas industry generated by the direct and indirect impacts. In other words, induced impacts result from 

the household spending of employees of business establishments that the new households patronize 

(direct) and their suppliers (indirect) also patronize. Both indirect impact and induced impact are 

endogenous to the IMPLAN model.  

2.1.3 Multipliers 

To calculate the direct, indirect and induced impacts, and thus, the total economic impact, IMPLAN uses 

“multipliers.” IMPLAN’s I/O model requires that it capture the wave of economic activity generated by a 

dollar spent in one sector as it gets spent and re-spent in other sectors of the economy. This analysis is 

performed with the help of “economic multipliers”. The multiplier measures the amount of total economic 

                                                           
2
 For example, Cook B. R (2013), The Economic Contribution of CO2 Enhanced Oil Recovery in Wyoming 2010-

2012 USCSB Economic Forecast Project: Santa Barbara Onshore Oil and Natural Gas Industry. 
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activity that results from an industry (or household) spending an additional dollar in the local economy. 

Based on these multipliers, IMPLAN generates a series of tables to show the economic event’s direct, 

indirect, and induced impacts to gross receipts, or output, within each of the model’s 500 industries. This 

study has estimated: 

1. Direct economic impacts resulting from the production of oil and gas in the San Ardo oilfield.   

2. Indirect economic impacts resulting from the broader supply chain of firms supporting 

production. It requires multipliers to complete this step. 

3. Induced economic impacts resulting from the employees of the oil and gas producers in the San 

Ardo fields spending their incomes on consumer goods and services such as transportation, rent, 

food, clothing and medical services. It also requires an I/O multiplier to complete this step. The 

exact multiplier may vary depending on sector.  

 

2.1.4 Specification of Events and Running of the IMPLAN Model 

Once the IMPLAN model was built to analyze the economic impact of the San Ardo oilfield, the “events” 

that the model analyzed to assess these impacts were identified as alternative scenarios where the “life” of 

the San Ardo oilfield was modeled with different life spans, including the shutdown of the oilfield in the 

immediate future. The model was applied to assess these impacts under alternative scenarios where the 

output of the San Ardo oilfield was modeled with the different production life spans. For each scenario, 

the model estimated the total household incomes for the households that were employed at the San Ardo 

oilfield. These alternative scenarios are discussed in greater length in section 2.4 below. 

2.1.5 Present Value and Discount Rates 

In order to be able to compare the economic outcomes of different scenarios, the study employs present 

value analysis.  This allows us to state outcomes which may occur in different years by converting them 

into current, or present value, dollars, allowing for comparison among scenarios and outcomes even when 

they occur in different time periods.   

A key decision in using present value analysis is the choice of the discount rate. In order to compare 

scenarios that have different life-spans for production, this study calculated the Present Value (present 

value) of the direct, indirect and induced economic impact streams using a discount rate of 3%, 

commensurate with the risk-free cost of capital. This is the discount rate used by Department of Energy 

for the year 2015.
3
  The IMPACT DataSource has also validated this choice.

4
 The IMPACT DataSource 

also suggests that this low discount rate in recent years may be because of the overall interest rate 

environment, and thus posited that an alternate discount rate for economic studies could be 4% to 5%.  

The study presents an assessment of the effect of using a 3% versus a 5% discount rate in Section 5.7 

below. 

 

2.2 Tax Contribution Analysis Methodology 

The San Ardo oilfield contributes to local, state and federal taxes as a result of the oil production in the 

oilfield. For Federal taxes, there are three categories, including corporate income tax, individual income 

tax from the royalty owners and individual income tax from the employees. For State/Local taxes, there 

are five categories, including corporate income tax, property tax, sales tax, individual income tax from the 

                                                           
3
 Source: http://energy.gov/sites/prod/files/2015/06/f23/ashb15.pdf. 

4
 Source: http://www.impactdatasource.com/choosing-a-discount-rate/. 
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royalty owners and individual income tax from the employees. These tax contributions are estimated 

separately from the IMPLAN methodology used to estimate the economic impacts. 

The tax contribution estimation calculations take into account average federal, state, and local taxes paid 

in relation to personal and corporate income. Data from the U.S. Census of State and Local Governments, 

the California Board of Equalization (for property and sales taxes) and the Franchise Tax Board (for 

income taxes) is used to develop the estimates of tax contributions. These estimates include taxes paid by 

operators in the San Ardo oilfield (including their property taxes, sales taxes on purchases of tangible 

property, and taxes on profits), the income taxes paid by royalty owners, and taxes paid due to the direct, 

indirect, and induced effects of the field operations on employment, output and income in the County. 

 

There are two determinants for estimating the impact of the alternative scenarios on future tax 

contribution: tax rates employed and taxable amounts. This study has established a structured method to 

estimate the two determinants. 

2.3  Environmental Impact Assessment Analysis Methodology 

It is important to assess the environmental impact of the oil and gas industry because of the nature of its 

products and the impact this has in terms of air, water and soil pollution and global climate change. While 

the major locus of such environmental impact lies in the transportation and burning of oil in consumer 

and industrial end uses, this study limits its focus to examining the environmental impact of the 

production of oil in the San Ardo oilfield. The significance of the impacts depends upon factors such as 

the number and size of wells, the amount of land disturbed by drilling activities, the amount of land 

occupied by facilities over the life of the oil and gas field, the field's location with respect to other 

resources (e.g., wildlife use, distance to surface water bodies), and so forth. 

Among all analytical methods for environmental impact assessment, life-cycle assessment (LCA) is 

highly recommended by environmental agencies and academic researchers. LCA is an analytic method 

used for evaluating and comparing the environmental impacts of various products associated with all the 

stages of a product's life from “cradle-to-grave” (i.e., from raw material extraction through materials 

processing, manufacture, distribution, use, repair and maintenance, and disposal or recycling). In this 

case, the impacts brought by fuel or petroleum on climate change or other types of disturbance on 

water/land resources. LCAs can be used in this way to identify, quantify, and track emissions of carbon 

dioxide and other greenhouse gas (GHG) emissions (e.g., methane CH4 and nitrous oxide N2O) arising 

from the development of petroleum, and to express them in a single, universal metric of carbon dioxide 

equivalent (CO2e) GHG emissions per unit of fuel or fuel use. This figure is commonly referred to as the 

“emissions intensity” of the fuel. The results of an LCA can be used to evaluate the GHG emissions 

intensity of various stages of the fuel’s life cycle, as well as to compare the emissions intensity of one 

type of fuel or method of production to another. 

Typically, “well-to-wheel” is the specific LCA used for transport fuels and vehicles. The analysis is often 

broken down into stages entitled "well-to-station", or "well-to-tank", and "station-to-wheel" or "tank-to-

wheel", or "plug-to-wheel". The first stage, which incorporates the feedstock or fuel production and 

processing and fuel delivery or energy transmission, and is called the "upstream" stage, while the stage 

that deals with vehicle operation itself is sometimes called the "downstream" stage. The well-to-wheel 

analysis is commonly used to assess total energy consumption, or the energy conversion efficiency and 

emissions impact of marine vessels, aircraft and motor vehicles, including their carbon footprint, and the 

fuels used in each of these transport modes. 
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In the San Ardo oilfield, both companies conduct exploration and extraction activities. After extraction, 

followed by minimal processing to separate the oil from produced water and other solids, e.g., sand, both 

companies’ crude oil is transported to other counties in California for refining. Therefore, the scope of 

this study should be limited to “well-to-refinery” processes. Specifically, this study assesses the impacts 

from the upstream exploration, extraction and transportation of crude oil on the three types of GHG 

emissions (CO2, CH4 and N2O), as well as on ground water, if any. 

However, the use of secondary data and the lack of direct input data (such as steam/water quality, 

efficiency of oil/water pumps and generators, flaring and venting rate, etc.) for both companies producing 

in the San Ardo oilfield prevents the use of the LCA methodology for assessing the environmental 

impacts of the San Ardo oilfield. Instead, several publicly available secondary data sources have been 

used to conduct an environmental impact assessment such as the Environmental Protection Agency’s 

(EPA) GHG emission data and the California Department of Conservation’s water produced and injection 

data. Statistical or other estimation models were used based on those secondary data sources to assess the 

overall environmental impact of the San Ardo oilfield. Statistical estimation of the relationships between 

oil production and GHG emissions, and between oil production and water produced were conducted to 

establish the correlation between these series. High correlations permitted the development of regression 

models for forecasting GHG emissions and water produced based on the oil production forecasts 

estimated earlier. These estimates were then converted into dollar values to estimate the environmental 

impact of the oil production in the San Ardo oilfield.  

2.4 Nature of Data and Data Sources  

2.4.1 Nature of the Data Used in the IMPLAN and Environmental Models 

The IMPLAN model uses national production functions for over 500 industries to determine how an 

industry spends its operating receipts to produce its commodities. The model also uses a national matrix 

to determine the byproducts that each industry generates. To analyze the impacts household spending, the 

model treats households as an “industry” to determine their expenditure patterns. IMPLAN couples the 

national production functions with a variety of county-level economic data to determine the impacts for 

our example. 

In order to estimate the county-level impacts, IMPLAN combines national industry production functions 

with county-level economic data. IMPLAN collects data from a variety of economic data sources to 

generate average output, employment, and productivity for each of the industries in a given county. It also 

collects data on average prices for all of the goods sold in the local county economy. It gathers data on the 

types and amount of output that each industry generates within the region. In addition, the IMPLAN 

model uses county-level data on the prices of goods and household expenditures to determine the 

consumption functions of regional households and local government, taking into account the availability 

of each commodity within the specified geography. 

The emissions data used in this study came primarily from secondary sources such as the Environmental 

Protection Agency’s (EPA) Greenhouse Gas Reporting Program (GHGRP) and the California Department 

of Conservation. These agencies have developed databases containing detailed quantitative data reported 

by Chevron and Aera Energy LLC, categorized by time and region. Using these data sets, this study 

estimated rigorous statistical models for future GHG emissions and volumes of produced water. 

Specifically, this study used EPA’s Facility Level Information on GreenHouse gases Tool (FLIGHT) to 

access all GHG emissions data for the San Ardo Field available at: https://ghgdata.epa.gov/ghgp/main.do 

[Accessed 15th August 2016]. 

https://ghgdata.epa.gov/ghgp/main.do
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Additional data used for estimating the monetized value of GHG emissions came from the EPA’s 

Interagency Working Group on Social Cost of Carbon. The purpose of the EPA project was to develop a 

comprehensive monetary estimation of the social costs of GHG emissions produced by the oil and gas 

industry. This study uses the data published by the Technical Update of the Social Cost of Carbon for 

Regulatory Impact Analysis Under Executive Order 12866 (July 2015) to monetize the value of San Ardo 

GHG emissions. All data are available at: http://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-

tsd-final-july-2015.pdf [Accessed 15th August 2016]. 

2.4.2 Data Sources Used 

2.4.2.1 Data Source Used for Calculating Economic Impacts  

Data related to production of oil and gas for California as well as San Ardo field was collected primarily 

from Division of Oil, Gas, and Geothermal Resources (DOGGR). DOGGR has a database that allows the 

users to search for production data related to oil and gas. It also provides several reports on California oil 

and gas production statistics which were used in this study. Some data related to California oil and gas 

production were collected from Energy Information Administration (EIA). 

The majority of the employment related data were collected from Labor Market Information Division 

(LMID) under the Employment Development Department (EDD). The LMID provides an overview of the 

Industry Employment Data in Monterey County. This study also used the Quarterly Workforce Indicators 

(QWI) provided by the Center for Economic Studies at the U.S. Census Bureau, which provides 

workforce statistics by demography, geography and industry at the sector, subsector and 4-digit industry 

level. QWI provides data that are related to the analysis of the demographics of a particular labor market 

or specific industry. In this study, the industry is oil and gas. 

Information regarding the impact of the oil and gas industry in Monterey County and California have 

been collected through several data sources. The Los Angeles County Economic Development 

Corporation (LAEDC) published a study titled The Oil and Gas Industry in California: Its Economic 

Contribution and Workforce, which was one of the sources for this study to review comparative 

information on the impact of the oil and gas industry on California and on Monterey County. This source 

was also used for comparison and for providing an upper bound to the employment estimate of the oil and 

gas workforce in Monterey County if both oilfield and downstream employment in the county is to be 

taken in to account. Similarly, some of the information related to the economy of Monterey County was 

obtained from IMPLAN (2014). The study also used information from County of Monterey Economic 

Development (CMED) Department and the Monterey Bay Economic Partnership (MBEP) database to 

profile the Monterey County economy.  

Information used in the forecasting of oil production, employment, and labor income was also based on 

interviews and field visits performed during this study. These sources and data are further explained in the 

sections where the data from the interviews and field visits are used.  

2.4.2.2 Data Sources Used for Calculating Tax Contribution Impacts 

2.4.2.2.1 Estimated Tax Rates 

The tax rates used for estimation and the presumed ranges are depicted in Exhibit 2-2. Sources of the tax 

rates used are marked in footnotes. Please note all estimated rates in Exhibit 2-2 are subject to change 

under different taxable income amounts. 

http://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf
http://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf
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Exhibit 2-2  

Estimated Tax Rates for Tax Contribution Analysis 

 

Federal State/Local 

Estimated 

Tax Rate 

Presumed Tax 

Rate Range 

Estimated 

Tax Rate 

Presumed Tax 

Rate Range 

Corporate Income Tax 25% 15%-35%
5
 8.84%

6
 N/A 

Individual Income Tax – Royalty Owners 35% 10%-39.5%
7
 9% 1%-12.3%

8
 

Individual Income Tax – Employees 22%
9
 10%-39.5%

10
 8.6% 1%-12.3%

11
 

Property Tax – Monterey County N/A 1%
12

 N/A 

Sales and Use Tax – Monterey County N/A 8.9% 7.625%-9.325%
13

 

Source: Please see footnotes 4 to 12 below  

2.4.2.2.2 Taxable Amounts Data 

Corporate Income Taxes: 

The financial statements of the two major producers in the San Ardo oilfield do not list data specific to 

their San Ardo operations. Consequently, data for the financial revenues of the San Ardo operations had 

to be estimated. First, this study uses the crude oil price forecast developed by World Bank
14

 and 

multiplies the price with the projected production estimated using IMPLAN to calculate the estimated 

total revenues. Second, to estimate the total costs/expenses, this study assumes the unit cost/expense per 

barrel is $34.00.  This figure is based on one of CNN Money’s research reports, with a slight adjustment 

after interviews with the two operating companies in San Ardo
15

. It is also consistent with the data 

published in UCube by Rystad Energy.
16

 Similarly, California Resources Corporation, whose oil 

production is based solely in California and uses similar oil extraction techniques to those at San Ardo, 

has similar operating costs as well as capital expenditures per barrel.
17

 It consists of $21 for production-

                                                           
5
 Source: Instructions for Form 1120. U.S. Corporation Income Tax Return. Department of the Treasury. Internal 

Revenue Service. 
6
 Source: 2015 California Tax Rates and Exemptions. Franchise Tax Board. State of California. 

7
 Source: Instructions for Form 1040. U.S. Corporation Income Tax Return. Department of the Treasury. Internal 

Revenue Service. 
8
 Source: 2015 California Tax Rates and Exemptions. Franchise Tax Board. State of California. 

9
 Based on the average income $92,880 estimated in the prior section. 

10
 Source: Instructions for Form 1040.  

11
 Source: 2015 California Tax Rates and Exemptions. Franchise Tax Board. State of California. 

12
 Source: 2015 County of Monterey Comprehensive Annual Financial Report. County of Monterey. 

13
 Source: California City & County Sales & Use Tax Rates. California State Board of Equalization. 

14
 World Bank Commodity Forecast provides the average crude oil price for 2016 to 2025. According to their 

forecast, the growth rate becomes constantly at 1.03. Therefore, we use the fixed growth rate 1.03 after 2025. 

Source: https://knoema.com/WBCFPD2015Oct/world-bank-commodity-forecast-price-data-july-2016. [Accessed 

15th August 2016] 
15

 CNN Money reports the average total cost for US O&G industry is $36.2 consisting $21.5 for capital expenditure 

and $14.8 for operating expenditure, available: http://money.cnn.com/interactive/economy/the-cost-to-produce-a-

barrel-of-oil/ [Accessed 15th August 2016]. Both of the companies indicate their actual costs should be slightly 

lower than average. This estimate is also consistent with the data  published in UCube by Rystad Energy.  Similarly, 

California Resource Corporation, whose oil production is based solely in California and uses similar oil extraction 

techniques to those at San Ardo, has similar operating costs as well as capital expenditures per barrel of oil. 
16

 CNN Money reports the average total cost for US O&G industry is $36.2 consisting $21.5 for capital expenditure 

and $14.8 for operating expenditure Source: http://money.cnn.com/interactive/economy/the-cost-to-produce-a-

barrel-of-oil/ 
17

 Source: http://www.crc.com/investor-relations/financial-reports 

https://knoema.com/WBCFPD2015Oct/world-bank-commodity-forecast-price-data-july-2016
http://money.cnn.com/interactive/economy/the-cost-to-produce-a-barrel-of-oil/
http://money.cnn.com/interactive/economy/the-cost-to-produce-a-barrel-of-oil/
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related operating costs and $13 for capital expenditure. Capital expenditures include the costs involved 

with building oil facilities, pipelines and new wells. Operational expenditures included the costs of lifting 

oil out of the ground, paying employee salaries and general administrative duties.  

The annual growth rate of unit cost is assumed to be 4%. This increase in unit cost over time is due to the 

cost of extraction rising as a result of the oil levels dropping in the oilfield basin, requiring greater 

expenditures to produce the remaining oil reserves.  

Third, the royalty amounts paid to the mineral rights owners need to be deducted from the revenues. 

There are approximately 170 individual owners of mineral rights in the San Ardo Field. Their annual 

royalty income amount is estimated to be approximately 14% of the annual total revenues generated by 

the two primary operating companies
18

. The residual amount after deducting total costs/expenses and 

royalty from total revenues represent the final taxable corporate income from the oil production in the San 

Ardo oilfield. Corporate income is taxed at both the Federal and State levels.  

Royalty Income: 

As mentioned in the previous paragraph, the royalty paid to the 170 individual owners will be taxed at 

both Federal and State levels. The taxable amount is estimated to be approximately 14% of the annual 

total revenue. But it is assumed that 1/3 of the output will not be subject to California taxation because 

some owners may live out of state and will be subjected to state taxes elsewhere. 

Employee Income: 

Employee income is estimated based on average incomes in the oil and gas industry (direct effect) and the 

rest of the economy (multiplier effects) defined in Section 2.1.2 and Section 2.1.3. Labor income is also 

taxed at both the Federal and State levels. 

Taxable Assessed Property Value: 

Taxable assessed property value is the basis for calculating property tax. The annual taxable assessed 

values for Chevron and Aera are available in County of Monterey’s Comprehensive Annual Financial 

Report. The most recent taxable assessed value in 2015 is employed as the baseline. This study further 

assumes the future growth (or decline) rate of property value can be surrogated by the annual growth (or 

decline) rate of proved reserves. This is because the market value of an oil and gas mineral property 

interest is determined by estimating the value of proved reserves. Based on the historical data from 1978 

to 2009, the average decline rate of proved reserves in San Ardo is approximately 6%.
19

 Accordingly, this 

study uses the baseline amount and an annual decline rate of 6% in the property values to project future 

property taxes for Scenarios 1 and 2, since no ban on drilling is expected in the two scenarios. For 

Scenarios 3 and 4 in which bans on production occur in 5 years and 15 years respectively, accelerated 

decline rates are calculated based on the estimated residual values at 10% and 5% of the baseline (2015) 

                                                           
18

 Traditionally, 12.5% of the revenue generated by the oil and gas company from the landowner’s property is used 

to estimate royalty payments, but more recently around 18% to 25%. The percentage varies upon how well the 

landowner negotiated and how expensive the oil company expects the extraction of oil and gas to be. After 

considering a small portion of compensation on landowner’s bearing cost, this study employs 14% as the revenue 

sharing rate. Source: http://blackbearddata.com/oil-and-gas-royalties-what-they-are [Accessed on 31th August, 

2016] and http://www.oil-gas-leases.com/how-royalties-calculated.html  [Accessed on 31th August, 2016]. 
19

 Source: Annual Reports of the State Oil & Gas Supervisor:  

 http://www.conservation.ca.gov/dog/pubs_stats/annual_reports/Pages/annual_reports.aspx [Accessed on 31th 

August, 2016]. 

http://blackbearddata.com/oil-and-gas-royalties-what-they-are
http://www.oil-gas-leases.com/how-royalties-calculated.html
http://www.conservation.ca.gov/dog/pubs_stats/annual_reports/Pages/annual_reports.aspx
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reserve values. Under the assumptions, an accelerated decline rate of 37% is employed for Scenario 3 

whereas an accelerated decline rate of 18% is employed for Scenario 4. 

Sales and Use Tax: 

While sales and use taxes paid by the companies in relation to the San Ardo oilfield operation are a 

subject of this study, sales taxes paid by end consumers are outside the study scope. The reason for this is 

that the production of oil in the San Ardo oilfield has a negligible impact on the total amount of oil 

available for refining.  Even if drilling activities in the San Ardo oilfield completely ceased, refineries 

would obtain oil from other sources and consumers would still be able to fuel their vehicles. However, the 

level of production in the San Ardo oilfield does impact the operating and capital expenditures of the 

producing companies, as well as the sales tax amount that they pay for equipment and supplies.  

It is reasonable to assume about 50% of non-wage capital expenditure and 20% of operating expenses will 

be subject to California taxation because a portion of the expenses are not subject to sales tax. For 

example, wage expenses and electricity and natural gas needed to power the wells and steam injectors are 

not subject to the sales tax.  

California's sales tax generally applies to the sale of merchandise, including vehicles, in the state. 

California's use tax applies to the use, storage, or consumption of those same kinds of items in the state 

which are purchased outside of the state. Generally, if the sales tax would apply when you buy physical 

merchandise in California, the use tax applies when you make a similar purchase without tax from a 

business located outside the state. For these purchases, the buyer is required to pay use tax separately. In 

this study, since the operating companies may purchase or lease certain equipment from outside the state 

without tax, they still must pay the California state use tax. However, for convenience, the sales and use 

tax are combined together in the estimation done in this study.  

2.4.2.3  Data Sources for Calculating GHG Emissions Impacts 

The emissions data used in this study was obtained primarily from the Environmental Protection 

Agency’s (EPA) Greenhouse Gas Reporting Program (GHGRP). The purpose of the program is to collect 

accurate and timely GHG data to inform the public and to provide data for future policy decisions. This 

program covers suppliers of certain products that would result in GHG emissions if released, combusted 

or oxidized, direct emitting source categories, and facilities that inject CO2 underground for geologic 

sequestration or any purpose other than geologic sequestration. Entities subject to GHGRP began 

reporting their yearly emissions with the 2010 reporting year. Emissions are reported to the EPA via the 

electronic GHG Reporting Tool (e-GGRT). The EPA also makes the reporting data available to the public 

through its interactive Data Publication Tool, called Facility Level Information on Green-House-Gases 

Tool (FLIGHT). FLIGHT is an interactive website with mapping features to identify GHGRP facilities by 

location, name, industry type, and other criteria.  

2.4.2.4 Social Cost of Carbon Data 

The EPA has been adopting and using the social cost of carbon (SCC) to estimate the climate benefits of 

environmental rulemakings since 2010.
20

 The purpose of the SCC estimate is to allow  agencies  to  

incorporate  the  social  benefits  of  reducing  carbon dioxide (CO2) emissions into cost-benefit analyses 

of regulatory actions that have small, or marginal, impacts on cumulative global emissions. The SCC 

                                                           
20

 Available at: https://www3.epa.gov/climatechange/EPAactivities/economics/scc.html [Accessed 15th August 

2016]. 

https://www3.epa.gov/climatechange/EPAactivities/economics/scc.html
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estimate thus obtained is a comprehensive estimate of the monetized impacts associated with an 

incremental increase in carbon emissions in a given year. It is intended to include (but is not limited to) 

changes in net agricultural productivity, human health, property damages from increased flood risk, and 

the value of ecosystem services due to climate change. These numbers were first developed in the 2010 

Interagency Technical Support Document (TSD) (Interagency Working Group on Social Cost of Carbon, 

2010). During the preparation of this document, the interagency group selected four SCC values for use in 

regulatory analyses. Typically, there would be three values based on the average SCC from three 

integrated assessment models (IAMs), at discount rates of 2.5, 3, and 5 percent. The fourth value, which 

represents the 95th percentile SCC estimate across all three models at a 3 percent discount rate, is 

included to represent higher-than-expected impacts from temperature change further out in the tails of the 

SCC distribution. 

 

2.4.2.5 Data on Produced Water  

As depicted in Exhibit 4-7, the annual oil and gas production along with water production for the San 

Ardo field was retrieved from the online database maintained by the Division of Oil, Gas, and Geothermal 

Resources (DOGGR). The water to oil ratio is generally between 15 to 1 and 20 to 1.  The general trend 

has been for the ratio to rise, but there has been a trend downward toward 15 to 1 over the last five years. 

This is likely due to increased drilling of new wells, and is expected to return to a rising ration in the 

future.  Since there is a clear functional/engineering relationship among the total water produced, injected 

and purified, this study has developed the forecast model for the total water produced in the subsequent 

section.  

By definition, produced water is water trapped in underground formations that is brought to the surface 

during oil and gas exploration and production. In traditional oil and gas wells, produced water is brought 

to the surface along with oil or gas. Because the water has been in contact with the hydrocarbon-bearing 

formation for millions of years, it has some of the chemical characteristics of the formation and the 

hydrocarbon itself. It may include water from the reservoir, water injected into the formation, and any 

chemicals added during the drilling, production, and treatment processes. Produced water can also be 

called "brine", "saltwater", or "formation water." The physical and chemical properties of produced water 

vary considerably depending on the geographic location of the field, the geological formation from which 

it comes, and the type of hydrocarbon product being produced. Produced water properties and volume can 

vary throughout the lifetime of a reservoir. 

DOGGR only reports the physical properties (the volume) of produced water. Because of this data 

constraint, this study is only able to consider the volume of produced water and not its chemical 

properties. 

2.5 Scenarios Analyzed for this Study 

The production of oil and gas has historically faced criticism regarding its environmental impact. The 

calls for wastewater bans as well as drilling bans have been increasing. As such, it is important to look at 

how different regulatory approaches (i.e. status quo scenarios and scenarios with further restrictions) to 

oil and gas production would affect both production and the economic impact related to production.
21,22

 

                                                           
21

 http://www.api.org/~/media/files/policy/american-energy/pro-v-regulatory-constraints-22-june15.pdf 
22

 http://www.eia.gov/todayinenergy/detail.cfm?id=21132&src=email 
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This study analyzes five scenarios to understand the different possible economic impacts of oil and gas 

production in the San Ardo field in Monterey County, given differing production scenarios for the San 

Ardo oilfield. The scenarios considered in this study are: 

Scenario 1: Status quo production 

Scenario 2: Status quo for 15 years, then shutdown of production 

Scenario 3: Immediate ban on new drilling, then shutdown of production after 5 years 

Scenario 4: Immediate ban on new drilling, then shutdown of production after 15 years 

Scenario 5: Immediate shutdown of production 

Further explanations of these scenarios are provided in the later sections of the report where the IMPLAN 

and related analyses are conducted. 

 

3.0 Economic Context of Monterey County  

Located on the central coast of California, Monterey County consists of a number of inter-related 

primary, secondary and tertiary clusters that form the basis for a diversified and strong economy. Four 

basic industry sectors comprise the economic base for Monterey County. These four industry sectors are 

Agriculture, Education, Hospitality and Marine Research, and they constitute the majority of companies, 

jobs, and careers in the county. Other clusters exist in fishing, technology, language, wine, light 

manufacturing, transportation, logistics, wellness, wealth management and other services. In the 

technology and manufacturing sector, oil and natural gas production in the San Ardo basin provides for 

robust value added, taxes and employment. 

3.1 Economic Structure of Monterey County 

3.1.1 Overall Economic Indicators and Economic Structure of Monterey County 

Monterey County is one of the lagging counties in the nation on a number of metrics. However, as shown 

in the exhibits below, it ranks in the first or second quintile on a number of metrics among the 3221 

counties in the nation. Exhibit 3-1 shows that it ranks in the 33
rd

 percentile in GDP per capita with a 1.9% 

growth rate over the 1998-2013 period with an average GDP per capita of $37,007 in 2013 (in 2005 real 

dollars). The county’s unemployment rate lies a few percentage points above the California 

unemployment rate of 6.23%. In terms of average wages, it ranks in the 16
th
 percentile with constant 2005 

real dollar wages of $42,780 in 2014 and an average rate of growth of these wages of 2.81% over the 

1998-2014 period. Over this same period, private non-agricultural employment grew at a 0.09% rate to 

reach 102,780 people in 2014. This emphasizes the need for faster economic growth and jobs in the 

county for economic vitality reasons and to provide for employment and better livelihoods for the 

residents of the county. 

In Monterey County, agriculture, hospitality, fishing, environmental services, food processing and light 

manufacturing are strong clusters, while non-metal mining, forestry, performing arts, distribution and e-

commerce as well as other sectors of light manufacturing constitute specialized clusters. 
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Exhibit 3-1 

Key Economic Indicators of Monterey County 

1998-2014 

 

 
  Source: Monterey Bay Economic Partnership Regional Data, 2016 at www.mbep.biz 

 

Exhibit 3-2 shows the cluster portfolio of Monterey County in terms of traded and local clusters as well as 

a snapshot of the private, non-agricultural employment in the traded clusters. It can be seen that 68% of 

total cluster activity is local with the balance traded. While the hospitality and tourism sector has the 

largest share of private, non-agricultural employment, a variety of variegated cluster employment exists in 

everything from business services, distribution and electronic commerce, food processing and 

manufacturing, and agricultural inputs and services constituting other areas of private, non-agricultural 

employment. Agriculture is clearly the largest employment sector, accounting for over 76,054 jobs in 

Monterey County, including 55,702 direct employees, or 23.7% of all jobs in the county, and 20,352 

additional jobs made possible through expenditures by agricultural companies and their employees.
23

 

Hospitality and tourism account for a total direct and indirect employment of over 24,390 jobs
24

. This 

shows that Monterey County has a diversified economic and talent base with significant potential for 

further growth and employment in a variety of sectors and clusters. Among the clusters identified by an 

SRI International Report
25

 on the county as well as the CEDS 2015 Plan of Monterey County
26

, the major 

cluster opportunities exist in Eco-recreation and Wellness; Edu-tourism; Blue Economy- Research & 

Development; and Agricultural Technology. 

                                                           
23

 County of Monterey Agriculture Commissioner, Economic Contributions of Monterey County Agriculture, June 

2015  
24

 Dean Runyan Associates, Monterey County Travel Impacts, April 2016 
25

 County of Monterey Economic Development Department, Economic Development Strategic Plan for the County 

of Monterey, January 2014 
26

 County of Monterey Economic Development Department, County Comprehensive Economic Development 

Strategy, March 2015 
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Exhibit 3-2 

Monterey County Traded vs. Local Clusters and Non-Agricultural Employment

 
 Source: Monterey Bay Economic Partnership Regional Data, 2016 at www.mbep.biz 

 

3.1.2 Estimate of Size and Structure of Monterey County Gross Regional Product (GRP) 

3.1.2.1 Size of the Monterey County GRP 

Monterey County has a population of 433,898 people (in 2015) with a median household income of 

$58,582 (in 2014).
27

 The county has a civilian labor force of 221,400 (in 2015) out of which 203,500 

individuals are employed.
28

 Farming is a vital element of Monterey County’s economy that brings more 

than $4 billion in total direct output and provides approximately 26% of all wage and salary jobs.
29

 

As mentioned in the section on the research methodology used in the study, this study has used IMPLAN 

software to conduct our economic impact analysis. IMPLAN provides information regarding Gross 

Regional Product as well as the top ten industries within Monterey County that account for employment, 

income and total output. Exhibit 3-3 provides the estimates of Gross Regional Product (GRP), personal 

income, employment, the number of industries and value added for Monterey County as estimated in 

IMPLAN. As can be seen, the GRP of Monterey County was $21.54 billion while personal income was 

$19.69 billion in 2014 with total employment in all sectors being 239,542. It can also be seen that 

employee compensation and other property type income comprise the two largest components of GRP 

value added with proprietor income third. These estimates are different from the ones provided in 

Exhibits 3-1 and 3-2 because of the IMPLAN modeling process and the different years for which data are 

provided by the different sources. 

 

                                                           
27

 Source: http://www.census.gov/quickfacts/table/BZA110214/06053 
28

 Source: http://www.labormarketinfo.edd.ca.gov/county/monterey.html 
29

 Source: http://www.census.gov/quickfacts/table/BZA110214/06053 
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Exhibit 3-3 

IMPLAN Key Economic Indicators for Monterey County for 2014 

Model Year 2014 

Gross Regional Product (GRP) $21,536,802,349 

Total Personal Income $19,691,090,000 

Total Employment 239,542 

    

Number of Industries 278 

Land Area (Sq. Miles) 3,322 

Value Added (Gross Regional Product) 2014 

Employee Compensation $10,869,779,000 

Proprietor Income $2,806,495,453 

Other Property Type Income $6,536,709,013 

Tax on Production and Import $1,323,818,883 

Total Value Added $21,536,802,349 
Source: IMPLAN Data, 2016 

3.1.2.2 Structure of the Monterey County GRP 

IMPLAN also provides the breakdown of the Value Added of Gross Regional Product distributed across 

different final demand sectors. Exhibit 3-4 provides data on the principal final demand sectors. It can be 

seen that households constitute the largest final demand sector, comprising almost 65% of total final 

demand, indicating the importance of household demand in the Monterey County. Exports comprise the 

second-largest final demand sector but are eclipsed by imports by almost $3 billion. Shutting down or 

further discouraging economic activity in any manufacturing sector will further increase this large  

 

Exhibit 3-4 

IMPLAN Components of Final Demand of GRP Value Added for Monterey 

County 2014 

Final Demand 2014 

Households $13,937,753,299 

State/Local Government $3,816,052,020 

Federal Government $4,687,824,591 

Capital $2,475,830,815 

Exports $10,855,780,120 

Imports -$13,366,588,639 

Institutional Sales -$869,849,995 

Total Final Demand: $21,536,802,210 
Source: IMPLAN Data, 2016 

negative trade balance. It is important to note the large contribution of federal, state and local government 

to final demand, adding up to almost $8.5 billion, making them collectively the third largest source of 

final demand. 

Using IMPLAN data, Exhibit 3-5 lists the top ten industries for employment, labor income, and output in 

Monterey County. It can be seen that the value of the output of agriculture (vegetable and fruit farming 

along with support activities in this sector) and forestry together accounted for over $5.8 billion in output, 

$3.2 billion in labor income and around 51,700 direct jobs (part-time seasonal employment almost 

doubles this number with around 73,500 people employed in this sector).  Wholesale trade comprises the 
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third largest single sector on some of the other key metrics but federal and local government and 

education comprise the other major sectors for output, employment and labor income. Real estate is also 

another large sector in the Monterey County economy. 

Exhibit 3-5 

IMPLAN Top Ten Industries by Employment, Labor Income and Sales Value in Monterey County 

Top Ten Industries in Monterey County 

Description Employment Labor Income Sales Value 

Support activities for agriculture and forestry 33,217 $1,461,747,000 $2,212,436,000 

Vegetable and melon farming 8,464 $1,176,775,000 $2,427,085,000 

Employment and payroll of local government, 

education 10,401 $864,491,600 $937,916,400 

Employment and payroll of local government, non-

education 8,043 $844,529,900 $916,801,300 

Wholesale trade 6,463 $698,849,800 $1,797,569,000 

Fruit farming 10,100 $660,639,300 $1,148,029,000 

Employment and payroll of federal government, 

military 6,860 $601,019,900 $1,635,917,000 

Employment and payroll of federal government, non-

military 4,492 $542,769,100 $815,273,400 

Real estate 9,203 $278,807,500 $1,438,664,000 

Offices of physicians 2,851 $274,891,900 $400,608,900 
Source: IMPLAN Data, 2016 

Given the small numbers of employment (in the few thousands) in a number of the top ten sectors of the 

Monterey economy, it is important to recognize that the impact of a small but significant change in 

employment in a specific industry will have a noticeable and significant impact on the economic health of 

the Monterey County economy. 

 

4.0 Profile Analysis of the California & Monterey County Oil & Gas Industry  

4.1 California Oil and Gas Production 

California oil production has been on a decline for the last 25 years due to depletion of the existing 

reserves. However, while the decline has been fairly steady there have been a few upward production 

spikes. Gas production in California has also been on a decline for the last 25 years but the decline in gas 

production has been less predictable, with years of increased production in between. Exhibit 4-1 shows 

the historical production data for both oil and gas for the 1981 to 2014 period.
30

 It can be seen from this 

exhibit that California oil production peaked at around 400 million barrels in 1985 and has since then 

steadily declined to around 200 million barrels in 2014. This steady decline has occurred as result of the 

depletion of reserves without new drilling opportunities so that oil production in California today stands 

at approximately 50% of its 1985 peak. It can also be seen that gas production in the state has declined 

much less than oil production and remains just a little below where it was in 1981.  

 

                                                           
30

 Source: http://www.eia.gov/state/seds/seds-data-complete.cfm?sid=CA#Production 
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Exhibit 4-1 

California Oil and Gas Production 1981-2014 

 

Source: https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mcrfpca1&f=a 

 

4.2 California Output, Income & Employment Contribution of the Oil & Gas Industry 

As per the research study entitled The Oil and Gas Industry in California: Its Economic Contribution and 

Workforce
31

, published by the Los Angeles County Economic Development Corporation’s Institute for 

Applied Economics (IAE), the oil and gas industry continues to be a significant driver of California’s 

economy. Exhibit 4-2 summarizes the principal highlights of the economic contribution of the California 

oil and gas industry in 2013. In 2013, it supported 456,000 direct and indirect jobs with $204 billion in 

overall output, accounting for 5.7 percent of the state GDP. The oil and gas industry also generated more 

than $21 billion in state and local tax revenues for California, and provided high-paying jobs for over 

23,000 workers.  It contributed more than $38 billion in total labor income and 3.4 percent of California’s 

value added.  

 

Exhibit 4-2 
Total Economic Contribution of the California Oil and Gas Industry, 2013 

 Direct Total 
Percent of California 

Total Employment 

Employment (jobs) 184,100 455,940 2.1% 

Labor income ($ millions) $23,280 $38,280 2.9% 

Value added ($ millions) $47,610 $71,890 3.4% 

Output ($ millions) $165,500 $203,790 5.7% 
Source: Estimates by LAEDC, 2015 

 

The total fiscal contribution of the California oil and gas industry is also significant. Exhibit 4-3 

summarizes the fiscal contribution of the industry in terms of federal, state and local tax revenues in 2013. 

Of the total tax revenues of $34 billion generated in 2013, $21 billion or a little over 62 percent was 

generated in state and local tax revenues. The industry thus brings significant fiscal revenues to local, 

state and federal coffers and the revenue can be summarized as follows: 
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 Source: http://laedc.org/2015/09/03/the-oil-and-gas-industry-in-california-its-economic-contribution-and-

workforce/ 

0

100000

200000

300000

400000

500000

1981 1986 1991 1996 2001 2006 2011

California Oil and Gas Production 

Oil (Barrels in Thousand) Gas (BOE in Thousands)



ECONOMIC AND ENVIRONMENTAL IMPACT OF SAN ARDO OIL INDUSTRY  

 

   21 
 

 $21.2 billion in state and local tax revenues 

 $12.8 billion in federal taxes 

 $18.9 billion in sales and excise taxes 

 $2.1 billion in corporate income taxes 

 
 

Exhibit 4-3 

Total Fiscal Contribution of the California Oil and 

Gas Industry, 2013 
State and Local Taxes ($ billions)  

 Sales and excise taxes $14.83 

 Property taxes $3.63 

 Personal income taxes $1.17 

 Corporate income taxes $0.43 

 All other taxes $1.18 

Total State and Local Taxes $21.24 

Federal Taxes ($ billions)  

 Excise taxes $4.06 

 Personal income taxes $3.11 

 Corporate income taxes $1.70 

 Other taxes   $3.90 

 Total Federal Taxes $12.81 

Total Tax Revenues $34.04 
Source: Estimates by LAEDC, 2015 

 

The employment distribution characteristics of the oil and gas industry workforce are also worth noting 

and are shown in Exhibit 4-4 below. It can be seen that while 51.5 percent of the workforce is white, 

minorities make up almost half of the workforce with Hispanic workers accounting for 27 percent. Asians 

represent 13 percent and African Americans over 5.5 percent of the total workforce. The other 

characteristics are summarized by the LAEDC study as follows: 

“The industry employs individuals with a broad range of characteristics exhibiting some notable trends: 

 The workforce is ethnically and racially diverse, with 51.5 percent white, 27.1 percent of 

Hispanic origin and 13.3 percent Asian.  

 Men in the workforce outnumber women by more than 2 to 1.  

 More than three-quarters of the industry’s workforce is in its prime working age—

between 22 years and 54 years of age. Still, workers aged 55 years and older still account 

for 24.1 percent, a significant share of the industry workforce.  

 A diversity of employment opportunities is available across the educational attainment 

spectrum:  

 Approximately 30 percent of workers have a bachelor’s degree or higher;  

 Almost 30 percent have some college, post-secondary certification or an 

associate’s degree; and  

 One third of all workers have high school credentials or less.”   
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Exhibit 4-4 
California Oil and Gas Industry Employment Distribution by Race, Ethnicity and Education, 

2013 
 

 

 

    Source: QWI, Analysis by LAEDC 2015 

4.3 The San Ardo Oilfield  

4.3.1 Geographic and Ecosystem Diagram of San Ardo Oilfield 

The San Ardo Oilfield was first discovered by the Texas Company (later Texaco, and currently Chevron 

Corp.) in November 1947. Starting with the drilling of “Lombardi 1” well, the initial production from the 

discovery well was approximately 155 barrels per day. Exhibit 4-5 shows the geographical location of the 

San Ardo field in the central region of California. As can be seen, it is at a considerable distance from the 

coast and lies in a more arid region of the state. The land north of the San Ardo oilfield in the Salinas 

River Valley is agricultural, while other adjacent land, which is mostly hilly, is predominantly used for 

livestock grazing. 

Exhibit 4-5 

Geographical Location of the San Ardo Oilfield 

 

   Source: Wikipedia32 

                                                           
32

 Source: https://en.wikipedia.org/wiki/San_Ardo_Oil_Field#/media/File:SanArdoOilFieldMap.jpg 
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Chevron Corporation and Aera Energy LLC are the two major operators in the San Ardo oilfield. Two 

additional operators, California Resources Corporation and NY Oil Inc., have very small operations in the 

same oilfield (around 0.5%) and can be subsumed, for most purposes, under the other two major operators 

for the assessment of impacts. The San Ardo Oilfield lies about five miles south of San Ardo in the 

Salinas Basin. The field is a combination of structural and sedimentary traps.  

4.3.2  Ownership Structure of the San Ardo Oilfield 

Most of the oil fields in San Ardo are privately owned. Companies such as Chevron and Aera lease these 

lands from the private owners.  

4.3.3 Oil Production Data in the San Ardo Oilfield 

Onshore oil production in San Ardo has been steadily increasing in the last ten years in contrast to the 

steadily declining trend of oil production in California shown in Exhibit 4-1 in section 4.1 above.  This 

can be attributed to the heavy investment made by the four San Ardo oil producers over that period, with 

an average of 95 new oil wells drilled yearly to replace, maintain and grow existing oil wells.  

Exhibit 4-6 

Production of Oil and Gas and Water Production in the San Ardo Oilfield 1990-2016 

 

Year Oil(bbl) Water(bbl) 

Water/Oil 

Ratio 

Gas 

(BOE) 
2016* 3,277,380* 47,385,160* 14.46* 76.97* 

2015 7,795,661 119,858,249 15.37 176.29 

2014 7,684,307 116,627,449 15.18 175.14 

2013 7,229,422 110,324,962 15.26 193.48 

2012 7,272,511 114,416,133 15.73 207.63 

2011 6,886,541 118,001,173 17.14 226.50 

2010 6,048,571 112,754,894 18.64 273.05 

2009 5,273,250 113,192,704 21.47 218.89 

2008 4,173,214 103,911,477 24.90 124.32 

2007 3,436,801 82,056,394. 23.88 67.51 

2006 3,150,545 83,400,838 26.47 58.39 

2005 3,502,933 83,338,195 23.79 58.43 

2004 3,989,088 79,324,837 19.89 67.31 

2003 4,497,657 80,313,100 17.86 70.24 

2002 4,650,659 80,206,661 17.25 65.05 

2001 4,661,865 75,535,921 16.20 59.02 

2000 4,753,224 71,665,653 15.08 39.69 

1999 4,195,009 65,538,158 15.62 29.52 

1998 4,446,062 65,790,584 14.80 37.86 

1997 4,643,255 71,604,110 15.42 30.81 

1996 4,512,158 66,266,136 14.69 24.88 

1995 4,303,735 61,229,621 14.23 34.78 

1994 4,904,825 66,163,783 13.49 208.55 

1993 4,682,998 75,907,412 16.21 272.89 

1992 4,278,979 73,168,557 17.10 248.36 

1991 3,696,577 69,938,709 18.92 - 

1990 4,104,980 74,962,006 18.26 - 
Bbl: Barrels;  

BOE: Barrels of equivalents (1 barrel = 5800.64 

cubic feet of natural gas) *Partial year 
 Source: Division of Oil, Gas, and Geothermal Resources, 2016 at 

https://secure.conservation.ca.gov/WellSearch 
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Exhibit 4-6 above shows the annual oil and gas production along with water production for the San Ardo 

oilfield. The water to oil ratio is generally between 15:1 to 20:1. As can be seen from the exhibit, gas 

(BOE) production is minimal in the San Ardo oilfield and too small to have any appreciable impact on the 

Monterey County economy. Consequently, this study does not account for gas production in the oilfield.   

4.3.4 Current Oil Producing Companies in the San Ardo Oilfield 

There are four operators engaged in oil and gas production in the San Ardo oilfield. They are Chevron 

U.S.A Inc., Aera Energy LLC, California Resources Production Corporation, and NY Oil Inc. Chevron 

U.S.A Inc. produces the largest proportion of oil in San Ardo field, followed by Aera Energy LLC.
33

 Aera 

Energy LLC was the largest oil producer in San Ardo prior to 2012 with more than 50% of production. 

However, since 2012, Chevron’s production has taken the lead. California Resources Corporation and NY 

Oil Inc. have minimal production in the San Ardo oilfield and the amount of production has been 

declining in recent years. This can be seen in Exhibit 4-7 below which shows the proportion of total 

output produced by each one of the four producers in the San Ardo oilfield.  

Exhibit 4-7 

Proportion of Total Production by Producing Company in the San Ardo Oilfield 2005-2015 
Year Chevron Aera California Resources NY Oil 

2015 51.61% 47.86% 0.19% 0.33% 

2014 51.99% 46.71% 0.98% 0.33% 

2013 51.84% 46.48% 1.25% 0.43% 

2012 51.89% 46.24% 1.52% 0.35% 

2011 45.51% 51.52% 2.59% 0.38% 

2010 42.81% 54.79% 1.91% 0.48% 

2009 40.37% 56.78% 2.30% 0.56% 

2008 30.72% 63.20% 5.47% 0.62% 

2007 24.92% 72.02% 2.23% 0.82% 

2006 32.48% 66.51% 0.03% 0.98% 

2005 32.56% 66.52% 0.00% 0.93% 
Source: Division of Oil, Gas, and Geothermal Resources, 2016 at https://secure.conservation.ca.gov/WellSearch 

4.3.5 Comparison of San Ardo Oilfield Against other Fields in California 

Except for a few fluctuations during the 1990s, onshore oil production in California has generally been 

declining since 1990 as shown above in Exhibit 4-1.
34

 The current oil production in California is 188.7 

Exhibit 4-8 

Top Ten Oil Producing Counties in California (2014) 

 
Well Count 

County Oil Production (bbl) Active Inactive 

Kern 145,697,818 44,518 15,908 

Los Angeles 24,449,696 3,993 1,633 

Ventura 9,101,060 1,760 1,271 

Monterey 7,713,512 747 497 

Fresno 6,557,889 2,098 1,578 

Santa Barbara 5,751,663 1,193 969 

Orange 3,813,457 1,043 445 

San Luis Obispo 471,831 231 140 

Kings 165,080 185 205 

Tulare 46,974 78 21 
Source: 2015 Report of California Oil and Gas Production Statistics, DOGGR 
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 Source: https://secure.conservation.ca.gov/WellSearch 
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 Source: 2015 Report of California Oil and Gas Production Statistics, DOGGR 
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million barrels per year. When the data from each county of California is compared, Monterey County 

comes to be the fourth largest county in terms of oil production (for 2014 as well 2013; see Exhibit 4-8 

above).
35

 San Ardo alone accounts for more than 96% of the oil produced in Monterey County. It has 888 

active wells out of 943 active wells present in Monterey County.  The San Ardo oilfield has been ranked 

the 8
th
 largest oilfield in California since 2011 (through 2015). 

4.3.6 Oil Extraction Methods Used in Monterey County 

There are two primary oilfield recovery techniques used in the San Ardo oilfield.  These are the natural 

flow of oil and the use of artificial lift, i.e., pumps. In a natural scenario, the oil reservoirs have sufficient 

pressure to push the crude oil into the wellbore and to the ground surface without the need for pumping. 

However, with time, the use of natural drive ends as the energy of the reservoir falls, eventually to the 

point where it is not strong enough to push the oil to the surface. Oil and gas companies at San Ardo use 

artificial lift, i.e., pumps, to pull the crude oil into wellbores and to the surface through their wells. Pumps 

are installed at the bottom of the production tubing, which are generally operated by motor and beam 

pumping systems that rock back and forth on the surface to raise the oil.  

The most common secondary recovery techniques are water flooding and thermal flooding, e.g. steam 

flooding, cyclic steam injection. Oil and gas extraction in the San Ardo oilfield makes significant use of 

cyclic steam injection and steam flooding. Steam injection, or thermal enhanced oil recovery, is a 

common oil recovery method that has been in use since the 1960s to increase the amount of heavy crude 

oil that can be extracted from an oilfield. Most steam enhanced oil recovery at San Ardo is continuous in 

nature, and the steam is created using recycled produced water. Exhibit 4-10 shows how steam enhanced 

oil recovery works. Steam is injected into the oil field reservoir through an injection well, and the 

resultant heat transfer decreases the viscosity of the oil and allows the heated oil to be extracted through 

an oil production well located nearby. 

Exhibit 4-10 

Steam Enhanced Oil Recovery 

 

Source: https://fossil.energy.gov/education/energylessons/oil/oil4.html 

The life of an oil well varies depending upon the location of the well. The oil wells in the San Ardo 

oilfield produce their greatest flow rate when first drilled or worked-over. Some of the oil wells in the San 

Ardo field have been producing oil for 20 years or more, while other wells see a shorter lifespan due to 

factors such as an inflow of sand into the wellbore or other reservoir conditions. In these latter cases, the 

wells are abandoned, and new “replacement” wells are drilled adjacent to the original wells in order to re-

enable production. Each replacement well requires a new, discretionary permit from the Division of Oil, 

Gas and Geothermal Resources before being drilled.  These wells are considered “new” wells as opposed 
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to the existing wells they replace. As per DOGGR (2009), the San Ardo Oil Field has an estimated 

ultimate recovery of 532,496,000 barrels.
36

 

4.3.7  Characteristics of the San Ardo Oilfield 

Similar to the other oilfields in the Salinas and San Joaquin valleys, the San Ardo oilfield produces heavy 

crude oil with API gravity of only 9-11 in the Lombardi Sands and 13 in the Aurignac.
37

 Due to the thick 

and viscous nature of heavy oil, extraction of the oil from the reservoir requires enhanced oil recovery 

techniques. 

4.3.8   Oil Prices 

This study uses this crude oil price forecast developed by World Bank.
38

 The World Bank monitors major 

commodity markets, including crude oil. The World Bank publishes oil prices at the beginning of each 

month, and publishes oil price forecasts for the following 10 years on a quarterly basis. The World Bank 

Commodity Forecast provides the average crude oil price for 2016 to 2025. According to their forecast, 

the growth rate for oil prices will average three percent per year.  Therefore, we use the fixed growth rate 

1.03 after 2025, as indicated in Exhibit 4-11 and Appendix T-1 to T-5. 

Exhibit 4-11 

Projected Oil Prices 2016 – 2050 

Source: CSUMB Study Estimates, 2016 

 

5.0 Detailed Description of Scenarios and IMPLAN Economic Impact 

Analysis 

5.1 Scenario 1 - Status Quo  

In this scenario, production is assumed to continue under the current regulatory regime. 
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 Source: ftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2009/0102stats_09.pdf 
37

 Source: California Department of Conservation, Division of Oil, Gas and Geothermal Resources, “California Oil 

& Gas Fields,” Volume 2 (1992), p.450. 
38

 Source: https://knoema.com/WBCFPD2015Oct/world-bank-commodity-forecast-price-data-july-2016. [Accessed 

15th August 2016] 
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5.1.1  Projected Production Under Scenario 1 

The San Ardo oilfield has a mature sandstone reservoir that produces heavy crude oil using steam flood 

operations. Based on the interviews performed with people related to the San Ardo oilfield, this study 

assumes that the production of the San Ardo oilfield is leveling out at this juncture and will decline in the 

years ahead. This decline in the production units would be similar to the rate of production decline in the 

Kern River oilfield, which also utilizes the steam flood technique to extract its heavy crude oil. Since 

1996, the oil production from the Kern River oilfield has been reducing each year except in 2015.
39

 The 

average annual rate of decline of production for the last 15 years is 3.379%. With several similarities of 

the San Ardo oilfield vis a vis the Kern River oilfield, this study assumes that the oil production would 

decline at a similar rate in the San Ardo oilfield in the future. Exhibit 5-1 shows the projections for the 

San Ardo oilfield production under these assumptions of declining production at 3.8% per year, under the 

current regulatory regime with no additional restrictions on oil production.  

 

Exhibit 5-1 

Projected Production in San Ardo Under Scenario 1 

 

Source: CSUMB Study Estimates, 2016 

The San Ardo oilfield under this scenario will keep producing oil and gas for several decades if there are 

no restrictions on drilling. However, for the purpose of convenience and comparison (with other 

scenarios), we used 2050 as the cutoff time above for the San Ardo oilfield to shut down completely.  

5.1.2  Projected Cost under Scenario 1 

To calculate the economic output using IMPLAN, this study uses cost rather than the sales value per 

barrel of oil. The cost per barrel is used to calculate the value of the economic output of the San Ardo 

oilfield for Monterey County.  It is this production cost that is the value realized for the County by the 

San Ardo operations, not the revenue at retail prices, since the crude oil is transported outside the county 

for refining and ultimate sale. The gross revenue earned from the oil extraction accrues to the parent 

companies, neither of which reside in Monterey County. It is the labor income and suppliers’ 

expenditures that provide income to the county.  Thus, choosing extraction cost over sales revenue to 
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calculate county economic impact is the correct numeraire. This is consistent with several recent research 

studies.
40

  

Based on the interviews and field visit, this study assumes that the cost of production per barrel is $34, 

consisting of $21 per barrel for operating costs and $13 per barrel for capital expenditures. This operating 

cost as well as the capital expenditure costs per barrel of oil are consistent with the data  published in 

UCube by Rystad Energy and CNN Money.
41

 Similarly, California Resources Corporation, whose oil 

production is based solely in California and uses similar oil extraction techniques to those at San Ardo, 

has similar operating costs as well as capital expenditures per barrel.
42

 For the purpose of calculating 

economic output, the study assumes that 80% of operating cost are generated within Monterey county 

while 50% of capital expenditure is assumed to be spent within Monterey county. Based on the interviews 

performed during this study, the cost per unit barrel has been assumed in this study to increase by 4% 

each year. This is justified by the escalation in drilling and extraction costs that occurs as the oil reservoir 

is depleted, requiring the producers to invest at a higher rate to target remaining oil. This cost structure is 

assumed to remain the same for all scenarios.  

5.1.3  Projected Employment Under Scenario 1 

This study utilized the information provided by the Labor Market Information Division (LMID) and the 

US Census to calculate the current employment in the San Ardo oilfield. Based on the quarterly census of 

employee data provided by the LMID, there are approximately 300 employees working in San Ardo 

under the oil and gas industry categorization.
 43

 It is also important to record the number of independent 

contractors working in the oil and gas industry in San Ardo. This number is reported by the US Census 

Bureau. Based on the 2010 US Census, there are 59 non-employee contractors working in the operating 

mines, quarries, or oil and gas wells on their own account or for others on a contract or fee basis in 

Monterey County.
44 This number also includes self-employed individuals operating unincorporated 

businesses (known as sole proprietorships) that perform exploration (except geophysical surveying) 

and/or other mining services on a contract or fee basis (except mine site preparation and construction of 

oil/gas pipelines). Thus, the overall projected employment is 359 for the San Ardo oilfield.  Future 

employment numbers in San Ardo have been projected based on the forecasted production of oil and gas 

in San Ardo. In a process industry like oil and gas extraction, the employee labor has a fairly constant 

relationship to product. As per the data provided by the LMID, since 2000, the employment number for 

the San Ardo oilfield has been constant with no major changes despite changes in level of production. 

After analyzing the data available, this study assumes that the employment number for both regular and 

contract employees will decline by 2.5% per year under this scenario.  The calculated employment 

numbers are listed in Appendix E-1. It can be seen that the total number of employees direct, indirect and 

induced is calculated to be 705 using IMPLAN. 

However, our numbers differ from the  research study titled The Oil and Gas Industry in California: Its 

Economic Contribution and Workforce
45

, published by the Los Angeles County Economic Development 

Corporation’s Institute for Applied Economics (IAE).  Their study provides an estimate of the total 

upstream and downstream (transportation and fuel distribution) employment in the oil and gas industry in 

Monterey County as shown in Exhibit 5-2. This includes the employees involved in natural gas 

distribution, petroleum and petroleum products wholesalers, fuel dealers and those in oil and gas pipeline 
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 Source: http://www.econalliance.org/wp-content/uploads/2014/06/SB_County_Oil_and_Gas_Study.pdf. 
41

 Source: http://money.cnn.com/interactive/economy/the-cost-to-produce-a-barrel-of-oil/ 
42

 Source: http://www.crc.com/investor-relations/financial-reports 
43

 Source: EDD; http://www.labormarketinfo.edd.ca.gov/county/monterey.html 
44

 Source: US Census; http://censtats.census.gov/cgi-bin/nonemployer/nondetl.pl 
45

 Source: http://laedc.org/2015/09/03/the-oil-and-gas-industry-in-california-its-economic-contribution-and-

workforce/ 
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construction in addition to those directly involved in oil and gas extraction. This higher estimate of 1233 

individuals employed in the Monterey County oil industry in 2013 is almost four times the oil and gas 

extraction employment estimate. This higher number can be justified on the grounds that the inclusion of 

employment in fuel distribution and retail sale measures the full impact of oil and gas employment in 

Monterey County, should the crude oil produced there have been refined elsewhere but then distributed in 

the county. In any case, it provides an upper bound to the oil and gas related employment in the county. 

We do not take this higher employment estimate into account in our calculations as it adds employment 

that is outside the scope of this study, but it provides an estimate of the upper bound of economic impact 

in terms of employment, labor income and tax contributions. 

Exhibit 5-2 

LAECD Estimate of O&G Employment & Labor Income in Monterey County in 2013 

  
Employment 

Labor Income 

(millions) 

211 Oil and gas extraction 190 $18.4 

213111 Drilling oil and gas wells 23 $2.2 

213112 Support activities for oil and gas operations 126 $9.7 

2212 Natural gas distribution 35 $4.7 

23712 Oil and gas pipeline construction 2 $0.1 

32411 Petroleum refineries - - 

324191 Petroleum lubricating oil and grease mfg - - 

32511 Petrochemical manufacturing - - 

333132 Oil and gas field machinery and eqmt mfg - - 

4247 Petroleum and petroleum prods wholesalers 117 $13 

447 Gasoline stations 721 $67.6 

45431 Fuel dealers 19 $0.3 

486 Pipeline transportation 0 $0 

TOTAL DIRECT ACTIVITY 1,233 $116 
Source:  LAEDC Estimates, Exhibit 5-34, 2015 

5.1.4  Projected Labor Income Under Scenario 1 

The labor income is based on the data given by EDD/LMID. EDD/LMID has estimated the average 

weekly wage of the mining industry to be $1800.
46

 The calculation of yearly labor income for 359 

employees for 2015 is shown below in Exhibit 5-3 and amounts to $33.34 million in 2015. We note that 

the annual average compensation of $92,880 is 67% above the median household income for Monterey 

County of $55,582.
47

 

The study analyzed the average weekly wage of last 5 years for Monterey County to estimate the rate of 

change in wages and found out that the wage increased by an average of 1.8% annually. Consequently, 

this study uses this growth rate to calculate the future labor income. The forecasted labor income is shown 

in Appendix E-2. 

Exhibit 5-3 

Projected Labor Income (2015) for San Ardo Under Scenario 1 
Per Week $ 1,800 

Per Month $ 7,740 

Per Year $ 92,880 

For 359 employees $33,343,920 
Source: CSUMB Study Estimates, 2016 
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 Source: http://www.labormarketinfo.edd.ca.gov/qcew/CEW-

Detail_NAICS.asp?MajorIndustryCode=1011&GeoCode=06000053&Year=2015&OwnCode=50&Qtr=03 
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 www.census.gov/quickfacts/table/PST045215/06053 [retrieved October 3, 2016] 
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5.1.5  Annual Economic Impacts under Scenario 1  

The following set of tables shows the economic impact of San Ardo oilfield in Monterey County as 

produced by IMPLAN under Scenario 1. As can be seen from the summary table in Exhibit 5-4, the total 

economic impact of the San Ardo oilfield on Monterey County in 2016 was $263 million. This is 

composed of $182 million in direct impacts and $53 million and $28 million in indirect and induced 

impacts, respectively. Similarly, the total labor income from San Ardo oilfield for 2016 comes to be $64 

million. The total employment number for 2016 including direct, indirect and induced comes to 834 

employees, including regular and contract-based employees.  

We present the detailed estimates of the year-by-year economic impact in Appendix E-3. Similar to the 

estimates for 2016 discussed in the previous paragraph, in 2050, which is the final year of production 

under this scenario, the total economic impact is $302 million. This is composed of $214 million in direct 

impacts and $62 million and $26 million in indirect and induced impacts, respectively. Similarly, the total 

labor income from the San Ardo oilfield for 2050 comes to be $59 million with total employment of 658 

employees including regular and contract-based employees. 

In order to compare this scenario with other scenarios that have different life-spans for production, this 

study calculated the present value of the direct, indirect and induced economic impact stream from 2016 

through 2050 using a discount rate of 3%, commensurate with the risk-free cost of capital.  The results are  

Exhibit 5-4 

Summary Estimated Economic Impact as per 

IMPLAN Under Scenario 1 for 2016 

  
Economic 

Output 
Employment Labor Income 

Direct $181,638,901  359 $33,944,110  

Indirect $52,891,352  265 $20,154,586  

Induced $28,002,716  211 $9,476,596  

Total 

2016 
$262,532,969  834 $63,575,291  

2016-2050 

Av. Value 

Per year 
$282,407,530 - $60,904,030 

Present 

value 
$5,900,149,641 - $1,295,713,097 

Source: CSUMB Study IMPLAN Estimates, 2016 

shown in the lower portion of Exhibit 5-4. The present value of Scenario 1 in 2016 dollars amounted to 

$5.9 billion with an average yearly economic impact of $282.5 million. Similarly, the present value of the 

labor income generated under this scenario is almost $1.3 billion in 2016 dollars with average yearly 

labor income of $61 million per year. 

5.2 Scenario 2 - Status Quo for 15 years, Then Shutdown 

5.2.1  Projected Production Under Scenario 2 

The second scenario assumes status quo production for 15 years after which a production ban goes into 

effect and production shuts down in the San Ardo oilfield. There is no added restriction on new drilling 

beyond current regulations in this scenario and it is assumed that the companies involved in production 
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will be able to legally continue to operate for 15 years with new wells being drilled. As discussed in the 

methodology section, production is assumed to decline at the rate of 3.379% per annum if there is no 

restriction in drilling new wells. As the amortization period for this scenario is 15 years, the production 

for 2032 would be zero. The annual oil production time series based on these assumptions is shown in 

Exhibit 5-5 and used in the economic impact, employment and labor income calculations.  

Exhibit 5-5 

Projected Production in San Ardo Oilfield Under Scenario 2 

 

Source: CSUMB Study Estimates, 2016 

5.2.2  Projected Cost Under Scenario 2 

The cost of production for Scenario 2 is the same as in Scenario 1. Please see Section 5.1.2 for the 

explanation regarding the structure of the cost of production and the reasoning behind using cost per 

barrel instead of sales value for this study. 

5.2.3  Projected Employment Under Scenario 2 

As explained in Section 5.1.3, the San Ardo oilfield employs approximately 300 regular employees and 

59 contractual workers.  Please see Section 5.1.3 for further details. After analyzing the data available, 

this study assumes that the employment number for both regular and contract labor will decline by 2.5% 

per year under this scenario just as was done in Scenario 1. The calculated annual employment impacts 

are shown in Appendix E-5. 

5.2.4  Projected Labor Income under Scenario 2 

The labor income is calculated in same manner as in Section 5.1.4. Please see Section 5.1.4 for more 

details regarding the calculation of labor income. The total labor income is calculated by multiplying the 

forecasted yearly labor income per employee with forecasted yearly employment number. The escalation 

of 1.8% in the yearly wage is also assumed in this scenario. The calculated labor income for Scenario 2 is 

shown in Appendix E-6. 

5.2.5  Annual Economic Impacts under Scenario 2 

The following Exhibit 5-6 shows the economic impact of San Ardo oilfield in Monterey County as 

produced by IMPLAN under Scenario 2 (which is similar to that of Scenario 1 except that production will 
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cease in the year 2031, as against the year 2050). As compared to the results of Scenario 1, this second 

scenario will show the same results for the 2016 year as that scenario. However, the results for the year 

2050 will be zero since production will shut down in 2031 after 15 years of operation. Hence, there will 

be larger loss of economic benefits, employment and labor income under Scenario 2 as compared to 

Scenario 1. The difference will be captured by the calculation of the Present Value of each scenario, 

which is discussed below. The annual economic impacts are shown in Appendix E-7. 

Please note that if the higher employment numbers used by the LAEDC report were used to calculate the 

economic, employment and labor impacts, the values of all the impacts and the present value would be 

higher than those calculated for this alternative. However, in order to be as conservative as possible in the 

estimation of benefits, the lower employment number of 359 has been used throughout to provide a 

lower-bound estimate of the economic impacts. 

The present value of this scenario in 2016 dollars amounted to almost $3.25 billion with an average yearly 

economic impact of $263 million. Similarly, the present value of the labor income generated under this 

scenario would be almost $7.5 million in 2016 dollars, with average yearly labor income of $60 million 

per year. Comparing these numbers to those of Scenario 1, it can be seen that the present value of the 

direct, indirect and induced impacts reduces by almost $3 billion and the present value of labor income by 

more than half a billion dollars just by the shortening of the life span of the San Ardo oilfield operation. 

Exhibit 5-6 

Summary Estimated Economic Impacts as per 

IMPLAN Under Scenario 2 for 2016 

 

Economic 

Output 
Employment 

Labor 

Income 

Direct $181,638,901  359 $33,944,110  

Indirect $52,891,352  264.5 $20,154,586  

Induced $28,002,716  210.5 $9,476,596  

Total $262,532,969  834 $63,575,291  

Av. Value 

Per Year 
$263,356,456 - $60,408,171 

Present 

value 
$3,230,961,709 - $743,847,617 

Source: CSUMB Study IMPLAN Estimates, 2016 

5.3 Scenario 3 - Shutdown of San Ardo Oilfield after 5 years (No Drilling) 

5.3.1  Projected Production under Scenario 3 

The third scenario assumes that after 2016, there will be no new drilling allowed in San Ardo, and that a 

production ban goes into effect after 5 years. Based on several on and off-field interviews made during 

this study, the production is assumed to decline at the rate of 15% per annum due to the ban on drilling 

new wells under this scenario. The resulting annual oil production under this scenario is shown in Exhibit 

5-7.  

 

 

 

 



ECONOMIC AND ENVIRONMENTAL IMPACT OF SAN ARDO OIL INDUSTRY  

 

   33 
 

 

Exhibit 5-7 

Projected Production in San Ardo Oilfield Under Scenario 3 

Source: CSUMB Study Estimates, 2016 

5.3.2  Projected Cost under Scenario 3 

The cost of production for Scenario 3 is same as in Scenario 1. Please see Section 5.1.2 for a more 

detailed explanation regarding the structure of the cost of production as also the reasoning behind using 

the cost per barrel instead of sales value for this study.  

5.3.3  Projected Employment under Scenario 3 

As explained in section 5.1.3, the San Ardo oilfield provides employment for approximately 300 regular 

employees and 59 contractual employees.  Please see Section 5.1.3 for further details. In this scenario, 

this study assumes a ban on the drilling of new wells.  The ban on drilling would reduce employment 

significantly as production dropped to zero in 2022. Based on the data available, this study assumes that 

the regular employment of 300 falls by 10% per year and contractual employment of 59 declines by 2.5% 

per year under this scenario. Annual employment figures for this scenario are shown in Appendix E-9. 

5.3.4  Projected Labor Income under Scenario 3 

The labor income is calculated in an identical manner to that in Section 5.1.4. Please see Section 5.1.4 for 

more details. The total labor income is calculated by multiplying the forecasted yearly labor income per 

employee with the forecasted yearly employment number. An escalation of 1.8% in the yearly wage is 

also assumed in this scenario. Annual labor income figures for this scenario are shown in Appendix E-10. 

5.3.5  Annual Economic Impacts under Scenario 3 

The following Exhibit 5-8 shows the economic impact of the San Ardo oilfield in Monterey County as per 

IMPLAN under Scenario 3. Annual economic impact figures for this scenario are shown in Appendix E-

11. Since production will cease after 2021, the economic, employment and labor income impacts will be 

much lower and hence the economic loss much higher for this scenario. It can be seen from Exhibit 5-8 

that the average value of economic output will be lower than in either of the prior two scenarios at $181 

million, and labor income is $47 million because of the much shorter time horizon for operation of the 
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oilfield. The present value clearly shows the lower economic impact at $858 million and the present value 

of labor income at $225 million.  This is lower than for Scenarios 1 and 2 by billions of dollars in the case 

of the economic output and in the hundreds of millions of dollars in the case of labor income. 

Exhibit 5-8 

Summary Estimated Economic Impact as per IMPLAN Under Scenario 3 for 2016 

  
Economic 

Output 
Employment 

Labor 

Income 

Direct $181,638,901  359 $33,944,110  

Indirect $52,891,352  264.5 $20,154,586  

Induced $28,002,716  210.5 $9,476,596  

Total $262,532,969  834 $63,575,291  

Av. Value 

Per Year 
$180,553,211 - $47,420,420 

P resent 

value 
$857,671,344 - $224,863,586 

Source: CSUMB Study IMPLAN Estimates, 2016 

5.4 Scenario 4 - Shutdown of The San Ardo Oilfield after 15 years (No Drilling) 

5.4.1  Projected Production under Scenario 4 

This study analyzes a fourth scenario in which the San Ardo field is shut down after 15 years, with a 

moratorium on new drilling starting in 2016. This scenario differs from Scenario 2 by adding an  

Exhibit 5-9  

Projected Production in San Ardo Oilfield Under Scenario 4 

 
Source: CSUMB Study Estimates, 2016 

immediate drilling ban. As in Scenario 3, this scenario assumes that there will be a rapid decline in the 

production of oil because of the no new drilling policy after 2016. Based on several on and off-field 

interviews, oil production is assumed to decline at the rate of 15% per annum if there is a restriction on 

new drilling. As the amortization period for this scenario is 15 years, the production for 2032 would be 

zero. This would affect the annual oil production in the San Ardo oilfield as shown in Exhibit 5-9. 

5.4.2  Projected Cost under Scenario 4 

The cost of production for Scenario 4 is same as in Scenario 1. Please see Section 5.1.2 for a more 

detailed explanation regarding the structure of the cost of production as also the reasoning behind using 

the cost per barrel instead of sales value in estimating revenues for this study.  

5.4.3  Projected Employment under Scenario 4 

As explained in Section 5.1.3, the San Ardo oilfield employs approximately 300 regular employees and 

59 contractual employees.  Please see Section 5.1.2 for further details. In this scenario, this study assumes 

a complete ban on the drilling of new wells which would reduce the employment significantly starting at 
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an early date. Based on the data available, this study assumes regular employment of 300 to reduce by 

10% per year and contractual workers of 59 to decline by 2.5% per year under this scenario. Annual 

employment figures for this scenario are shown in Appendix E-13. 

5.4.3  Projected Labor Income under Scenario 4 

The labor income is calculated in similar fashion to Section 5.1.4. Please see Section 5.1.4 for more 

details. The total labor income is calculated by multiplying the forecasted yearly labor income per 

employee with forecasted yearly employment number. The escalation of 1.8% in the yearly wage is also 

assumed in this scenario. Annual labor income figures for this scenario are shown in Appendix E-14. 

5.4.5  Annual Economic Impacts under Scenario 4 

Exhibit 5-10 shows the economic impact of the San Ardo oilfield in Monterey County as per the 

application of the IMPLAN package under Scenario 4, in which oilfield operations cease after 2031 with 

no new wells being drilled after 2016. Annual economic impact figures for this scenario are shown in 

Appendix E-15. 

The economic impact of the oil production under this scenario is more than that under Scenario 3 but less 

than that under Scenarios 1 and 2. The present value of the cumulative economic impacts is $1.465 

billion, while the present value of labor income is $431 million.  The average yearly economic impact is 

$112 million while the average yearly labor income is $33 million.  This is substantially higher than  

Exhibit 5-10 

Summary Estimated Economic Impact as per IMPLAN Under Scenario 4 for 2016 

  

Economic 

Output Employment 

Labor 

Income 

Direct $181,638,901  359 $33,944,110  

Indirect $52,891,352  264.5 $20,154,586  

Induced $28,002,716  210.5 $9,476,596  

Total $262,532,969  834 $63,575,291  

Avg. Value 

Per Year $112,243,650 - $33,648,354 

Present 

value $1,465,699,930 - $430,811,293 
Source: CSUMB Study IMPLAN Estimates, 2016 

Scenario 3 as production is allowed to continue for an additional 10 years, but much less than Scenarios 1 

(no new restrictions) and 2 (drilling continues, production ban after 15 years).  The differences are in 

magnitudes of billions of dollars for the present value of economic impact and in tens of millions of 

dollars for the present value of labor income. In any case, the opportunity loss as compared to letting the 

oilfield production continue under the status quo is very large and with significant negative impacts on 

economic activity and labor income. 

5.5 Scenario 5 - Immediate Shutdown of the San Ardo Oilfield 

This study envisages a fifth scenario in which the San Ardo oilfield is shut down immediately. Under this 

scenario, there would not be any economic contribution made to Monterey county as production, 

employment, and labor income would all be zero immediately.  

Clearly, the cost of this scenario would depend on the alternative scenario foregone. If immediate 

shutdown is compared to Scenario 1, then the cost of this scenario would be the lost benefits of the 

economic, employment and labor income impacts under the status quo scenario.  This would amount to 
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$5.9 billion in terms of lost economic value added, a loss of 359 jobs in the county and a loss of $1.295 

billion in labor income over the 2016-2050 period. 

The five scenarios are compared in the next section to summarize the economic, employment and labor 

income impacts of various actions.  

5.6 Comparison Among the Five Economic Impact Scenarios  

This study has calculated the present value of the economic impact of each of five alternative production 

scenarios using a real (inflation-adjusted) discount factor of 3%. This is the discount rate used by  

Exhibit 5-11 

Comparison of Economic Impact of San Ardo Oilfield Operations Under Alternative Scenarios  

Output 

Total Present Value Economic Impact (IMPLAN 

Output) – Based on Respective Amortization Period 

of Each Scenario 

Annual Average Economic 

Impact (IMPLAN Output) 

Scenario 1 $5,900,149,641 $282,407,530 

Scenario 2  $3,230,961,710  $263,356,456 

Scenario 3  $857,671,344  $180,553,211 

Scenario 4 $1,465,699,931 $112,243,649 

Scenario 5 0 0 

 
  

Employment   

Scenario 1 - 705 

Scenario 2 - 693 

Scenario 3 - 219 

Scenario 4 - 399 

Scenario 5 - 0 

   

Labor Income 
 

 

Scenario 1 $ 1,295,713,097 $60,904,030 

Scenario 2  $743,847,617  $60,408,171 

Scenario 3  $224,863,587  $47,420,420 

Scenario 4 $430,811,294   $33,648,353 

Scenario 5 0  0 
Source: CSUMB Study IMPLAN Estimates, 2016 

 

Department of Energy used for the year 2015.
48

 Exhibit 5-11 expresses the economic impact in two ways. 

The center column shows the total present value of the IMPLAN-calculated economic impact from 2016 

to 2050 (Scenario 1), 2016 -2031 (Scenarios 2 and 4) or 2016-2021 (Scenario 3). The right-hand column 

shows the annual average economic impact (IMPLAN output) calculated based on the years each scenario 

is assumed to last.  

The calculations in Exhibit 5-11 also give us a way of assessing the impact of restrictions placed on 

production in the San Ardo oilfield.  Exhibit 5-11A shows the economic loss, relative to the status quo 

(Scenario 1), of each of the restrictive scenarios.  The total loss of economic activity ranges from $2.7 

billion in Scenario 2 to $5.9 billion under the immediate shutdown of Scenario 5.  Job losses range from 

12 per year under Scenario 2 to 705 under Scenario 5.  It should be kept in mind that these jobs pay nearly 

twice the average county household income.  The present value of lost labor income ranges from $552 

million to $1.3 billion, with average annual labor income losses ranging from $496 thousand to over $60 

million. 

                                                           
48

 Source: http://energy.gov/sites/prod/files/2015/06/f23/ashb15.pdf. 
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Exhibit 5-11A 

Relative Economic Impact of Production Restrictions 

Output Present Value of the Economic Loss Compared to 

Baseline (Scenario 1) 

Annual Average Economic Loss 

Compared to Baseline 

Scenario 1 $0 $0 

Scenario 2 ($2,669,187,931) ($19,051,074) 

Scenario 3 ($5,024,478,297) ($101,854,319) 

Scenario 4 ($4,434,449,710) ($170,163,881) 

Scenario 5 ($5,900,149,641) ($282,407,530) 

 
  

Employment   

Scenario 1 - 0 

Scenario 2 - (12) 

Scenario 3 - (486) 

Scenario 4 - (306) 

Scenario 5 - (705) 

   

Labor Income 
 

 

Scenario 1 $0 $0 

Scenario 2 ($551,865,480) ($495,859) 

Scenario 3 ($1,070,849,510) ($13,483,610) 

Scenario 4 ($864,901,803) ($27,255,677) 

Scenario 5 ($ 1,295,713,097)  ($60,904,030) 
Source: CSUMB Study IMPLAN Estimates, 2016 

 

The calculations show the range of estimates with regard to the economic value-added, employment and 

labor income loss for Monterey County due to restricting or shutting down the operations of the San Ardo 

oilfield. The greatest economic value and income loss occurs if the San Ardo oilfield is immediately 

shutdown in 2016 (Scenario 5). In this case, Monterey County would lose the present value of economic 

value-added of almost $6 billion over the next 35 years with the present value of the loss to labor income 

being almost $1.3 billion and 705 highly skilled jobs.  The annual average yearly loss of economic value-

added would be $282.5 million over the 35-year period while the loss of labor income would be $61 

million annually. On the other hand, if restrictions were to be imposed to cease operations after the next 

five years, then the present value of the economic value-added lost would still be over $5 billion and the 

present value of labor income lost would be over $1 billion. The loss of employment would be 486 jobs. 

The impact would be less for Scenarios 2 and 4 but still very large and significant.   

 

5.7 Effect of the Discount Rate 

 

As stated in earlier sections, this study employs a discount rate of 3% to calculate the present value of the 

economic impact of San Ardo oilfield to the Monterey County. While this discount rate echoes the 

discount rate used and suggested by Department of Energy for the year 2015
49

  and is also the rate 

suggested by the IMPACT DataSource,
50

 an alternative discount rate of 5% has been taken to see how the 

change in the discount rate changes the dollar value of the economic impact of the San Ardo oilfield. 

Using a higher discount rate is equivalent to placing a higher value on near-term impacts and less value 

on longer-term impacts.  The differences are material but still not significant with the scenario with the 

                                                           
49

 Source: http://energy.gov/sites/prod/files/2015/06/f23/ashb15.pdf. 
50

 Source: http://www.impactdatasource.com/choosing-a-discount-rate/. 
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longest time horizon (Scenario 1) and the calculated impacts remain large even under the higher discount 

rate. This is evident from the data in Exhibit 5-12 which shows the present value of economic output in 

Scenario 1 (status quo) under the two discount rates. It can be seen that as against the $5.9 billion PV 

impact at the 3% discount rate, the PV of economic output is $4.5 billion using the 5% discount rate. 

 

Exhibit 5-12 

Comparison of the Present Value of Economic Impact With Alternative Discount 

Rates for Scenario 1 

 

3% Discount Rate 5% Discount Rate 

Output $5,900,149,641 $4,467,569,653 

Labor Income $1,295,713,097 $992,410,535 

Federal Tax $847,346,306 $662,009,488 

State/Local Tax $493,208,764 $386,704,546 
Source: CSUMB Study Estimates, 2016 

 

Exhibit 5-13 shows the same calculations for Scenario 3. Here the differences are minor because of the 

short time horizon for the cash flows (5 years). The PV of economic output is marginally different with a 

$1.22 billion PV of output at the 3% discount rate and $1.15 billion at the 5% discount rate. Similarly, the 

PV estimates of labor income, federal taxes paid and state and local taxes paid are negligibly different at 

the two discount rates. 

Exhibit 5-13 

Comparison of the Present Value of Economic Impact With Alternative Discount 

Rates for Scenario 3 

 

3% Discount Rate 5% Discount Rate 

Output $1,216,629,020 $1,149,974,011 

Labor Income $288,745,672 $272,997,817 

Federal Tax $182,754,082 $171,570,063 

State/Local Tax $102,594,388  $96,796,391 
 Source: CSUMB Study Estimates, 2016 

 

 

6.0  Tax Contribution Analysis 

It is important to assess the tax contribution impact on Monterey County of the San Ardo oilfield in terms 

of the federal, state and local taxes paid every year. As noted in Section 2.2. above, there are three 

categories for federal taxes, including the corporate income tax, individual income tax from the royalty 

owners and individual income tax from the employees. For state/local taxes, there are five categories, 

including the corporate income tax, property tax, sales tax, individual income tax from the royalty owners 

and individual income tax from the employees. These tax contributions are estimated  separately from the 

IMPLAN methodology used to estimate the economic impacts. . There are many reasons for this, most of 

all the fact that the economic value-added calculations in terms of direct, indirect and induced economic 

impacts do not provide a calculable basis to assess the taxable income on which to base the tax estimates. 

Outside estimates of income have to be obtained to assess all of the tax categories. Some categories such 

as the tax on royalty income and on property cannot be assessed based on the IMPLAN methodology. For 

example, for calculating property taxes, the annual taxable assessed values for Chevron and Aera 

available in the County of Monterey’s Comprehensive Annual Financial Report were used. Similarly, the 
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taxable amount for royalty income was estimated at 14% of annual revenue based on an adjusted revenue 

sharing formula
51

.  

Hence, this study estimates the various categories of tax using direct estimates of income, costs, royalty 

paid and property values obtained from the secondary data sources identified in Section 2 above. Data 

from the U.S. Census of State and Local Governments, the California Board of Equalization (for property 

and sales taxes) and the Franchise Tax Board (for income taxes) has been used to develop the estimate of 

tax contributions. The estimates include taxes paid by operators in the San Ardo oilfield (including their 

property taxes, sales taxes on purchases of tangible property, and taxes on profits), as well as the income 

taxes paid by royalty owners. Section 2 details the methods used to estimate each of the categories of 

taxes that are relevant to Monterey County and the San Ardo oilfield operations. 

In order to ascertain the tax contribution of the San Ardo oilfield operations in a consistent and 

comparable manner, the tax contribution analysis was conducted using the same scenarios used in the 

economic impact analysis. In fact, the tax contribution analysis can be considered an extension of the 

economic impact analysis, as it gives a direct contribution of the San Ardo oilfield operations to the 

Monterey County economy in terms of tax resources made available to finance the operations of federal, 

state and local governments. The following sections discuss the tax contributions under the five scenarios 

described above and detailed in the economic impact analysis.  

6.1  Tax Contributions Under Scenario 1 (Status Quo) 

Scenario 1 captures the status quo operation of the San Ardo oilfield. It assumes no additional regulatory 

or citizen-initiated restrictions on drilling or operations. It provides the base case for comparison with 

other potential scenarios for the oilfield operations. 

As indicated in Section 2.3.2.2, this study estimates tax contributions based on the presumed tax rates and 

certain assumptions regarding revenues, labor income, operations/capital expenses per unit, etc. Exhibit 2-

2 in section 2.4.2.2.1 above depicts the presumed tax rates used and Appendix T-1 provides the important 

projections for the calculation of taxable income based on our assumptions under Scenario 1. The 

involves the calculation of projected annual revenues, labor income and expenditures per unit for selected 

years under Scenario 1 (in dollars) and is provided in Appendix T-2 as a basis for calculating taxable 

income. Exhibit 6-1 provides the three types of federal tax amounts projected and the total tax 

contribution of the San Ardo oilfield under Scenario 1. Personal income taxes paid by the 170 leasehold 

owners who received royalty income accounted for the largest portion of the federal tax paid, followed by 

personal income taxes on labor income. The corporate income tax was the lowest category among the 

three taxes paid. The total federal tax contribution related to operations in the San Ardo oilfield operations 

fluctuates from a high of $50.5 million in 2018 to a low of $29.5 million in 2050 for this scenario.  

 

 

                                                           
51

 Traditionally, 12.5% of the revenue generated by the oil and gas company from the landowner’s property is used 

but more recently around 18% to 25%. The percentage varies upon how well the landowner negotiated and how 

expensive the oil company expects the extraction of oil and gas to be. After considering a small portion of 

compensation on landowner’s bearing cost, this study employs 14% as the revenue sharing rate. Source: 

http://blackbearddata.com/oil-and-gas-royalties-what-they-are [Accessed on 31th August, 2016] and http://www.oil-

gas-leases.com/how-royalties-calculated.html  [Accessed on 31th August, 2016]. 

 

http://blackbearddata.com/oil-and-gas-royalties-what-they-are
http://www.oil-gas-leases.com/how-royalties-calculated.html
http://www.oil-gas-leases.com/how-royalties-calculated.html
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Exhibit 6-1 

Projected Federal Tax Contributions of the San Ardo Oilfield Under Scenario 1 (Status Quo) 

Year 

Federal Tax 

Corporate Income 

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016  $728,365  $15,267,827  $13,986,564  $29,982,756 

2017  $12,162,904   $17,947,208   $13,946,526   $44,056,638  

2018  $17,371,487   $19,208,008  $13,907,099   $50,486,593  

2019  $16,643,169   $19,116,105   $13,866,270   $49,625,544  

2020  $15,915,202   $19,024,641   $13,830,062   $48,769,905  

2021  $15,187,568   $18,933,615   $13,792,447   $47,913,630  

2022  $14,460,250   $18,843,025   $13,755,429   $47,058,704  

2023  $13,733,232  $18,752,868   $13,719,007   $46,205,107  

2024  $13,006,496   $18,663,143   $13,683,177   $45,352,816  

2025  $12,280,026  $18,573,846   $13,647,937   $44,501,809  

2026  $11,553,805   $18,484,977   $13,613,283   $43,652,064  

2027  $10,827,815  $18,396,534   $13,579,212   $42,803,561  

2028  $10,102,040   $18,308,513   $13,545,723   $41,956,276  

2029 $9,376,464   $18,220,913   $13,512,812   $41,110,190  

2030  $8,651,069  $18,133,733   $13,480,477   $40,265,279  

2031  $7,925,838   $18,046,970   $13,448,714   $39,421,523  

2032  $7,200,755   $17,960,622   $13,417,523   $38,578,900  

2033  $6,475,803   $17,874,687   $13,386,898  $37,737,388  

2034  $5,750,965  $17,789,163   $13,356,838   $36,896,966  

2035  $5,026,223   $17,704,049   $13,327,342   $36,057,613  

2036  $4,301,562   $17,619,341   $13,298,404   $35,219,308  

2037  $3,576,964   $17,535,039   $13,270,025   $34,382,028  

2038  $2,852,413   $17,451,141   $13,242,200   $33,545,754  

2039  $2,127,892  $17,367,643   $13,214,927   $32,710,462  

2040  $1,403,383   $17,284,546   $13,188,205   $31,876,133  

2041  $678,871   $17,201,845   $13,162,030   $31,042,746  

2042 N/A  $17,119,541  $13,136,400   $30,255,940  

2043 N/A  $17,037,630   $13,111,313   $30,148,943  

2044 N/A  $16,956,112   $13,086,766   $30,042,878  

2045 N/A  $16,874,983   $13,062,758   $29,937,741  

2046 N/A  $16,794,242   $13,039,286   $29,833,528  

2047 N/A  $16,713,888   $13,016,347   $29,730,235  

2048 N/A  $16,633,918   $12,993,940   $29,627,858  

2049 N/A  $16,554,331   $12,972,062   $29,526,393  

2050 N/A  $16,475,125   $12,950,711   $29,425,836  
Source: CSUMB Study Tax Contribution Estimates, 2016 
 

Exhibit 6-2 provides data on the four types of state/local tax contributions under Scenario 1 respectively. 

The property taxes paid by the San Ardo oil companies represent the largest portion of state and local 

taxes followed by personal income taxes on labor income in the first seven years. However, the amount of 

property tax falls over time due to the production and consequent depletion of the oil reserves, on which 

property taxes are assessed.  The study used a decline rate for the property valuation of 6 percent. Thus 

the property tax as a proportion of the total state and local taxes ranges from as high as half to a much 

smaller proportion. Sales taxes rise over time as unit costs rise and form an escalating proportion of total 

taxes, ranging from one-sixth to one-third of total state and local taxes. Total state and local tax 

contributions fall from around $23.7 million in 2016 to $17.3 million in 2050.  
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Exhibit 6-2 

 Projected State/Local Tax Contributions of the San Ardo Oilfield under Scenario 1 (Status Quo) 

Year State and Local Tax 

Corporation 

Income Tax 

Property 

Tax 

Sales  

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016 $257,550 $8,225,000 $7,173,567 $2,617,342 $5,467,475 $23,740,934 

2017 $4,300,803 $7,731,500 $7,208,419 $3,076,664 $5,451,824 $27,769,210 

2018 $6,142,558 $7,267,610 $7,243,441 $3,292,801 $5,436,411 $29,382,821 

2019 $5,885,025 $6,831,553 $7,278,632 $3,277,047 $5,420,451 $28,692,708 

2020 $5,627,615 $6,421,660 $7,313,995 $3,261,367 $5,406,297 $28,030,934 

2021 $5,370,324 $6,036,361 $7,349,529 $3,245,763 $5,391,593 $27,393,569 

2022 $5,113,145 $5,674,179 $7,385,236 $3,230,233 $5,377,122 $26,779,915 

2023 $4,856,071 $5,333,728 $7,421,116 $3,214,777 $5,362,884 $26,188,577 

2024 $4,599,097 $5,013,705 $7,457,171 $3,199,396 $5,348,878 $25,618,247 

2025 $4,342,217 $4,712,882 $7,493,401 $3,184,088 $5,335,102 $25,067,691 

2026 $4,085,425 $4,430,109 $7,529,807 $3,168,853 $5,321,556 $24,535,751 

2027 $3,828,715 $4,164,303 $7,566,390 $3,153,691 $5,308,238 $24,021,337 

2028 $3,572,081 $3,914,445 $7,603,150 $3,138,602 $5,295,146 $23,523,425 

2029 $3,315,518 $3,679,578 $7,640,090 $3,123,585 $5,282,281 $23,041,051 

2030 $3,059,018 $3,458,803 $7,677,208 $3,108,640 $5,269,641 $22,573,310 

2031 $2,802,576 $3,251,275 $7,714,507 $3,093,766 $5,257,225 $22,119,350 

2032 $2,546,187 $3,056,199 $7,751,987 $3,078,964 $5,245,032 $21,678,368 

2033 $2,289,844 $2,872,827 $7,789,650 $3,064,232 $5,233,060 $21,249,612 

2034 $2,033,541 $2,700,457 $7,827,495 $3,049,571 $5,221,310 $20,832,373 

2035 $1,777,273 $2,538,430 $7,865,524 $3,034,980 $5,209,779 $20,425,985 

2036 $1,521,032 $2,386,124 $7,903,738 $3,020,459 $5,198,467 $20,029,820 

2037 $1,264,815 $2,242,956 $7,942,137 $3,006,007 $5,187,373 $19,643,288 

2038 $1,008,613 $2,108,379 $7,980,723 $2,991,624 $5,176,496 $19,265,836 

2039 $752,423 $1,981,876 $8,019,497 $2,977,310 $5,165,835 $18,896,941 

2040 $496,236 $1,862,964 $8,058,459 $2,963,065 $5,155,389 $18,536,113 

2041 $240,049 $1,751,186 $8,097,610 $2,948,888 $5,145,157 $18,182,889 

2042 N/A    $1,646,115 $8,136,951 $2,934,778 $5,135,138 $17,852,983 

2043 N/A    $1,547,348 $8,176,484 $2,920,737 $5,125,331 $17,769,900 

2044 N/A    $1,454,507 $8,216,209 $2,906,762 $5,115,736 $17,693,214 

2045 N/A    $1,367,237 $8,256,126 $2,892,854 $5,106,351 $17,622,568 

2046 N/A    $1,285,202 $8,296,238 $2,879,013 $5,097,175 $17,557,629 

2047 N/A    $1,208,090 $8,336,544 $2,865,238 $5,088,208 $17,498,081 

2048 N/A    $1,135,605 $8,377,047 $2,851,529 $5,079,449 $17,443,629 

2049 N/A    $1,067,469 $8,417,746 $2,837,885 $5,070,897 $17,393,996 

2050 N/A    $1,003,420 $8,458,642 $2,824,307 $5,062,551 $17,348,921 
Source: CSUMB Study Tax Contribution Estimates, 2016 

 

6.2  Tax Contributions Under Scenario 2 

In Scenario 2, production continues under the status quo for 15 years, followed by a shutdown of the 

oilfield. The calculation of projected annual revenues, labor income and expenditures per unit for selected 

years under Scenario 2  is provided in Appendix T-2 as a basis for calculating taxable income. Based on 

this calculation, Exhibit 6-3 shows the projected federal tax contributions of the San Ardo oilfield. Again, 

personal income taxes from royalty income constitute the largest proportion of total federal tax 

contributions, followed by personal taxes on labor income of employees and the indirect and induced 

effect workers. However, with the shorter time horizon for this scenario, the contribution of corporate 

income taxes is high in this scenario, rivaling the personal income tax from labor income in some years. 

Total federal tax contributions rise from around $30 million in 2016 to $39.5 million in 2031 though the 

contributions decline as we come closer to the shutdown date of 2031.  
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Exhibit 6-3 

 Projected Federal Tax Contributions of the San Ardo Oilfield Under Scenario 2 
Year Federal Tax 

Corporate Income 

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 

Total 

2016  $728,365  $15,267,827  $13,986,564  $29,982,756 

2017  $12,162,904   $17,947,208   $13,946,526   $44,056,638  

2018  $17,371,487   $19,208,008  $13,907,099   $50,486,593  

2019  $16,643,169   $19,116,105   $13,866,270   $49,625,544  

2020  $15,915,202   $19,024,641   $13,830,062   $48,769,905  

2021  $15,187,568   $18,933,615   $13,792,447   $47,913,630  

2022  $14,460,250   $18,843,025   $13,755,429   $47,058,704  

2023  $13,733,232  $18,752,868   $13,719,007   $46,205,107  

2024  $13,006,496   $18,663,143   $13,683,177   $45,352,816  

2025  $12,280,026  $18,573,846   $13,647,937   $44,501,809  

2026  $11,553,805   $18,484,977   $13,613,283   $43,652,064  

2027  $10,827,815  $18,396,534   $13,579,212   $42,803,561  

2028  $10,102,040   $18,308,513   $13,545,723   $41,956,276  

2029 $9,376,464   $18,220,913   $13,512,812   $41,110,190  

2030  $8,651,069  $18,133,733   $13,480,477   $40,265,279  

2031  $7,925,838   $18,046,970   $13,448,714   $39,421,523  
Source: CSUMB Study Tax Contribution Estimates, 2016 

 

Exhibit 6-4 provides the projections of state and local tax contributions under Scenario 2. The pattern of 

tax contributions is similar to Scenario 1 with property taxes initially forming the largest share of total 

taxes  

Exhibit 6-4 

 Projected State/Local Tax Contributions of the San Ardo Oilfield Under Scenario 2 

Year 

State and Local Tax 

Corporate 

Income Tax 

Property 

Tax 

Sales  

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016 $257,550 $8,225,000 $7,173,567 $2,617,342 $5,467,475 $23,740,934 

2017 $4,300,803 $7,731,500 $7,208,419 $3,076,664 $5,451,824 $27,769,210 

2018 $6,142,558 $7,267,610 $7,243,441 $3,292,801 $5,436,411 $29,382,821 

2019 $5,885,025 $6,831,553 $7,278,632 $3,277,047 $5,420,451 $28,692,708 

2020 $5,627,615 $6,421,660 $7,313,995 $3,261,367 $5,406,297 $28,030,934 

2021 $5,370,324 $6,036,361 $7,349,529 $3,245,763 $5,391,593 $27,393,569 

2022 $5,113,145 $5,674,179 $7,385,236 $3,230,233 $5,377,122 $26,779,915 

2023 $4,856,071 $5,333,728 $7,421,116 $3,214,777 $5,362,884 $26,188,577 

2024 $4,599,097 $5,013,705 $7,457,171 $3,199,396 $5,348,878 $25,618,247 

2025 $4,342,217 $4,712,882 $7,493,401 $3,184,088 $5,335,102 $25,067,691 

2026 $4,085,425 $4,430,109 $7,529,807 $3,168,853 $5,321,556 $24,535,751 

2027 $3,828,715 $4,164,303 $7,566,390 $3,153,691 $5,308,238 $24,021,337 

2028 $3,572,081 $3,914,445 $7,603,150 $3,138,602 $5,295,146 $23,523,425 

2029 $3,315,518 $3,679,578 $7,640,090 $3,123,585 $5,282,281 $23,041,051 

2030 $3,059,018 $3,458,803 $7,677,208 $3,108,640 $5,269,641 $22,573,310 

2031 $2,802,576 $3,251,275 $7,714,507 $3,093,766 $5,257,225 $22,119,350 
Source: CSUMB Study Tax Contribution Estimates, 2016 
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followed by personal income taxes on labor income, the sales tax, and personal income tax on royalty 

income.  The total property tax and its corresponding share of state and local taxes falls over time as the 

value of reserves falls, at an estimated rate of 6%. Total tax contributions fall from $23.7 million in 2016 

to $22.1 million in 2031.  

6.3 Tax Contributions Under Scenario 3 

Scenario 3 is the 5-year San Ardo oilfield operation scenario with no new drilling. Appendix T-3 provides 

the projections of annual revenues, labor income and expenditures per unit for selected years under 

Scenario 3 (in dollars) on which the tax contribution analysis under this scenario is predicated.  

Exhibit 6-5 lists the three types of federal tax contributions projected for the San Ardo oilfield. Again, 

personal income taxes from royalty income are the largest source of tax contributions followed by 

personal income taxes on labor income which run neck-and-neck with corporate income tax contributions.  

Exhibit 6-5 

Projected Federal Tax Contributions of the San Ardo Oilfield under Scenario 3 (in Dollars) 
Year Federal Tax 

Corporate Income 

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 

Total 

2016 $728,365  $15,267,827  $13,986,564   $29,982,756  

2017  $10,700,022   $15,788,625   $12,755,759   $39,244,406  

2018  $13,444,101   $14,865,418   $11,646,754   $39,956,273  

2019  $11,331,260   $13,014,923   $10,647,090   $34,993,272  

2020  $9,532,389   $11,394,783  $9,745,611   $30,672,783  

2021  $8,002,492  $9,976,324  $8,932,333   $26,911,148  
Source: CSUMB Study Tax Contribution Estimates, 2016 

Exhibit 6-6 provides estimates of the four types of state/local tax contribution amounts of the San Ardo 

oilfield under Scenario 3. In this case, total tax contributions fall from around $20 million in 2016 to 

around $8 million in 2021. Since an accelerated amortization rate of 37% is employed due to the ban of 

drilling, property taxes no longer remain the single largest contributor to state and local taxes under 

Scenario 3. 

Exhibit 6-6 

 Projected State/Local Tax Contributions of the San Ardo Oilfield Under Scenario 3 (in Dollars) 

Year 

State and Local Tax 

Corporation 

Income Tax 

Property 

Tax 

Sales  

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016 $257,550 $8,225,000 $7,173,567 $2,617,342 $5,467,475 $23,740,934 

2017 $3,783,528 $5,181,750 $6,341,433 $2,706,621 $4,986,342 $22,999,675 

2018 $4,753,834 $3,264,503 $5,605,827 $2,548,357 $4,552,822 $20,725,343 

2019 $4,006,734 $2,056,637 $4,955,551 $2,231,130 $4,162,044 $17,412,095 

2020 $3,370,653 $1,295,681 $4,380,707 $1,953,391 $3,809,648 $14,810,080 

2021 $2,829,681 $816,279 $3,872,545 $1,710,227 $3,491,730 $12,720,462 
Source: CSUMB Study Tax Contribution Estimates, 2016 

6.4 Tax Contributions Under Scenario 4 

Scenario 4 pertains to the operation of the San Ardo oilfield for 15 years after a new drilling moratorium 

or ban is introduced. Appendix T-4 provides the forecasts of annual revenues, labor income and 

expenditures per unit for selected years under Scenario 4 (in dollars) on which the tax contribution 

analysis under this scenario is predicated. Exhibit 6-7 projects the three types of federal tax amounts for 

the 2016-2031 period, the time period during which the oilfield will still be in operation.  During this time 
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period, production will be declining due to thedrilling ban and the decline of existing wells. It can be seen 

from the exhibit that the total federal tax contribution of the San Ardo oilfield declines from a high of $40 

million in 2018 to $8.5 million in 2031.  

Exhibit 6-7 

Projected Federal Tax Contributions of the San Ardo Oilfield Under Scenario 4 (in Dollars)  

Year 

Federal Tax 

Corporate Income 

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016  $728,365  $15,267,827   $13,986,564  $29,982,756  

2017  $10,700,022   $15,788,625   $12,755,759   $39,244,406  

2018  $13,444,101   $14,865,418   $11,646,754   $39,956,273  

2019  $11,331,260   $13,014,923   $10,647,089   $34,993,272  

2020 $9,532,389  $11,394,783   $9,745,611   $30,672,783  

2021  $8,002,492  $9,976,324   $8,932,333   $26,911,148  

2022  $6,702,861   $8,734,439   $8,198,309   $23,635,609  

2023  $5,600,213   $7,647,148   $7,535,524   $20,782,885  

2024  $4,665,944   $6,695,206   $6,936,796   $18,297,946  

2025  $3,875,483   $5,861,765   $6,395,684  $16,132,932  

2026  $3,207,739   $5,132,074  $5,906,412   $14,246,224  

2027  $2,644,613   $4,493,217   $5,619,603   $12,757,433  

2028  $2,170,590   $3,933,887   $5,356,623  $11,461,100  

2029  $1,772,374   $3,444,184   $5,114,991   $10,331,548  

2030  $1,438,578   $3,015,441   $4,892,504   $9,346,522  

2031  $1,159,461   $2,640,069   $4,687,207   $8,486,737  
   Source: CSUMB Study Tax Contribution Estimates, 2016 

Exhibit 6-8 shows the state and local taxes paid under Scenario 4. The exhibit shows a decline of state and 

local taxes from almost $23.7 million in 2016 to $4.2 million in 2031. It can be seen that property taxes 

 

Exhibit 6-8 

Projected State/Local Taxes Under Scenario 4 (in Dollars)  

Year 

State and Local Tax 

Corporation 

Income Tax 

Property 

Tax 

Sales 

Tax 

Personal Income Tax 

(Royalty Income) 

Personal Income Tax 

(Labor Income) 
Total 

2016 $257,550 $8,225,000 $7,173,567 $2,617,342 $5,467,475 $23,740,934 

2017 $3,783,528 $6,744,500 $6,341,433 $2,706,621 $4,986,342 $24,562,425 

2018 $4,753,834 $5,530,490 $5,605,827 $2,548,357 $4,552,822 $22,991,331 

2019 $4,006,734 $4,535,002 $4,955,551 $2,231,130 $4,162,044 $19,890,460 

2020 $3,370,653 $3,718,701 $4,380,707 $1,953,391 $3,809,648 $17,233,101 

2021 $2,829,681 $3,049,335 $3,872,545 $1,710,227 $3,491,730 $14,953,519 

2022 $2,370,132 $2,500,455 $3,423,330 $1,497,332 $3,204,794 $12,996,042 

2023 $1,980,235 $2,050,373 $3,026,224 $1,310,940 $2,945,705 $11,313,477 

2024 $1,649,878 $1,681,306 $2,675,182 $1,147,750 $2,711,657 $9,865,772 

2025 $1,370,371 $1,378,671 $2,364,861 $1,004,874 $2,500,131 $8,618,907 

2026 $935,135 $1,130,510 $2,090,537 $879,784 $2,308,870 $7,543,957 

2027 $767,521 $927,018 $1,848,035 $770,266 $2,196,754 $6,677,208 

2028 $626,711 $760,155 $1,633,663 $674,381 $2,093,953 $5,929,671 

2029 $508,681 $623,327 $1,444,158 $590,432 $1,999,496 $5,284,124 

2030 $409,985 $511,128 $1,276,635 $516,933 $1,912,524 $4,725,902 

2031 $257,550 $419,125 $1,128,546 $452,583 $1,832,272 $4,242,511 
Source: CSUMB Study Tax Contribution Estimates, 2016 
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account for the largest share of state and local tax contributions followed by both personal income taxes 

on labor income and corporate income taxes.  

 

6.5 Tax Contributions Under Scenario 5  

 
Scenario 5 is the “immediate shutdown” scenario where the state is able to get an injunction to shut down 

the San Ardo operation either by popular ballot or through an environmental ban from a leading federal 

(EPA) or state (CAPCD) agency. In this case, production and therefore revenues will be zero and there 

will be no tax contribution from the San Ardo oilfield.  

 

The cost to the County of a shutdown would be the tax contributions forgone. In this case it would be the 

full amount of the tax contributions under Scenario 1, i.e. ranging from $50.5 million in 2018 to a low of 

$29.4 million in 2050 for this scenario on just the federal tax contribution side (see Exhibit 6-1). To this 

must be added the total state and local tax contributions, which range from $23.7 million in 2016 to $17.3 

million in 2050.  

 6.6 Comparison of the Tax Contributions of the San Ardo Oilfield  

 
It can be seen that the federal, state and local tax contributions of the San Ardo oilfield are large and 

significant under all the scenarios. However, it is necessary to have a common yardstick to measure and 

compare the five scenarios in terms of their tax contributions. This study uses the yardstick of present 

value for comparing the alternative scenarios.  

 

Exhibit 6-9 compares the present value of the tax contributions under the five scenarios using the same 

methodology as before and a discount rate of 3% per the practice of the Department of Energy as 

explained above.  This study calculated the present value of the tax contributions until the terminal years 

for each scenario. As can be seen from the exhibit, the present value of the federal tax contributions of the 

San Ardo oilfield under the different scenarios range from a high of $847 million for Scenario 1 to a low 

of $183  

 

Exhibit 6-9 

Comparison of the present value of Federal, State and Local Tax Contributions of the San Ardo 

Oilfield for the Five Scenarios 

 

Total Present Value Economic Impact 

(IMPLAN Output) – Based on Respective 

Amortization Period of Each Scenario 

Annual Average Economic 

Impact (IMPLAN Output) 

Federal Tax   

Scenario 1 $847,346,306  $37,706,830  

Scenario 2 $553,454,366   $43,947,650  

Scenario 3 $182,754,082   $33,626,773 

Scenario 4 $289,568,701   $21,702,474  

Scenario 5 0 0 

State/Local Tax   

Scenario 1 $493,208,764 $21,868,599 

Scenario 2 $323,560,930 $25,529,927 

Scenario 3 $102,594,388 $18,734,765 

Scenario 4 $169,117,487 $12,535,584 

Scenario 5 0 0 
Source: CSUMB Study Tax Contribution Estimates, 2016 
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million for Scenario 3, with of course zero for Scenario 5. Similarly, the present value of the state and 

local tax contributions range from a high of $493 million for Scenario 1 to a low of $102.6 million for 

Scenario 3. Thus the present value of the combination of federal and state/local tax contributions of the 

San Ardo oilfield range from a high of $1.34 billion to a low of $285 million for Scenario 3. This shows 

the significant impact of the San Ardo oilfield tax contributions to the coffers of these three branches of 

government.  

 

6.7 Comparative Impact of San Ardo Oilfield Tax Contributions on Monterey County  

The previous sections have provided detailed data and information on the size, structure and composition 

of the tax contributions of the San Ardo oilfield to the federal, state and local Monterey County 

governments. Exhibit 6-10 compares the tax contributions of the San Ardo oilfield as a percentage of the 

total tax receipts for Monterey County under each tax category (property, sales and personal income 

taxes) for each one of the scenarios. In this case, the calculations use the present value of the total tax 

contributions of the San Ardo oilfield for the relevant time horizons under each scenario and tax category 

(in the first column under each tax category and scenario). The numbers in the second column comprise 

the present value of the Monterey County tax receipts using the tax receipt numbers for 2016, increasing 

them at the 10-year average growth rate and then discounting them back at the same 3% discount rate.    

The San Ardo oilfield’s tax contributions as a percentage of the total tax collections for property taxes 

vary between 2.6% and 3.8% for the first four scenarios; between 0.17% and 0.42% for sales taxes; and 

between 1.18% and 2.09% for personal income taxes. Clearly, the tax contribution of the San Ardo 

oilfields are quite significant when it comes to property taxes and not insignificant for a single facility in 

the county for sales and personal income taxes.  

Exhibit 6-10 

 Comparative Tax Impacts of the San Ardo Oilfield on Total Taxes in Monterey County 

Scenario 

Property Tax52  

 

Sales Tax53  

 

Personal Income Tax54  

 

O&G 

Companies 

in San Ardo 

Monterey 

County55 
% 

O&G 

Companies 

in San Ardo 

Monterey 

County 
% 

O&G 

Companies in 

San Ardo 

Monterey 

County 
% 

1 $87,664,411 $3,363,234,785 2.61% $3,881,741 $1,144,389,452 0.34% $179,403,528 $9,403,371,507 1.91% 

2 $70,227,535 $1,832,488,243 3.83% $2,189,815 $297,329,428 0.74% $106,925,939 $5,127,930,318 2.09% 

3 $19,485,797 $757,389,541 2.57% $693,183 $85,179,542 0.81% $36,607,335 $2,120,509,504 1.73% 

4 $38,146,802 $1,832,488,243 2.08% $1,054,583 $297,329,428 0.35% $60,321,924 $5,127,930,318 1.18% 

5 0 $3,363,234,785 0% 0 $1,144,389,452 0% 0 $9,403,371,507 0% 
Source: See footnotes 45, 46 and 47 below 

In order to estimate the single year impact of the taxes paid by the oil and gas companies in the San Ardo 

oilfield, Exhibit 6-11 provides the tax contributions of these companies in terms of their proportion of the 

total taxes paid in to the county for the three major categories of taxes i.e. property, sales and personal 

                                                           
52

 Source: County of Monterey Comprehensive Annual Financial Report, County of Monterey. 
53

 Local sales tax rate is calculated by subtracting the basic statewide sales and use tax rate 7.50% from the average 

Monterey County sales tax rate 8.6%, plus 1.00% Local Jurisdiction and 0.25% Local Transportation Fund . Source: 

California State Board of Equalization: http://www.boe.ca.gov/sutax/localdist.htm [Accessed on 25
th

 August, 2016]. 
54

 Source: Franchise of Board, State of California: https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-

Income-Tax-Statistics-By-Zip-Code/mriu-wsxf [Accessed on 25
th

 August, 2016]. 
55

 The variance in Monterey County tax receipts across the scenarios is largely due to the differing time horizons of 

the scenarios.  For example, Scenario 3 covers only 5 years while Scenario 1 covers 35 years. 

http://www.boe.ca.gov/sutax/localdist.htm
https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-Income-Tax-Statistics-By-Zip-Code/mriu-wsxf
https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-Income-Tax-Statistics-By-Zip-Code/mriu-wsxf
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income taxes. As can be seen from the data presented, the companies accounted for almost 6.5% of the 

total property taxes paid in the county, almost 1% of the sales taxes paid and over 2% of the income tax 

paid. In addition to the significance of the percentage, the local property tax provides 88% of the revenue 

for the school district in San Ardo
56

. In addition, since Chevron and Aera Energy LLC are located in this 

school district and collectively are the top single property taxpayer in the County
57

, their property taxes 

are a major source of revenue for this school district. 

We can therefore conclude that the tax contributions of the San Ardo oilfield are not only large in 

magnitude for the county but also constitute significant proportions of the total property, sales and 

personal income taxes in the entire county.  

Exhibit 6-11 

 Comparative Tax Impacts of the San Ardo Oilfield on Total Taxes in Monterey County in 2015 

Property Tax
58

 Sales Tax
59

 Personal Income Tax
60

 

O&G 

Companies 

in San Ardo 

Monterey 

County Percentage 

O&G 

Companies 

in San 

Ardo 

Monterey 

County Percentage 

O&G 

Companies 

in San Ardo 

Monterey 

County Percentage 

$8,750,000  $ 135,400,000  6.46% $86,653  $11,900,000  0.73%  $8,572,066  $375,740,000  2.28% 

Source: See footnotes 53, 54 and 55 below 

 

7.0 Environmental Impact Assessment Analysis 

This section of the study assesses the environmental impact of the oil and gas production operations in the 

San Ardo oilfields.  Assessing these impacts is important because of the nature of the products and the 

potential impact of the operations on air, water and soil pollution and on climate change. We include this 

analysis in order to provide a complete cost and benefit picture of the contributions and costs of the oil 

and gas industry on Monterey County.  

While the major locus of the environmental impact of oil lies in its transportation and use in consumer 

and industrial applications, this study limits its focus to the study of the environmental impact of the San 

Ardo oilfield production activities. The study employs the assumption that the cessation of production in 

the San Ardo fields would have little or no impact on the amount or pattern of end use consumption.  

Thus, it follows that the incremental impact of the San Ardo oilfield to the environment relates to the 

production activities rather than to the refining, distribution and consumption of the oil after it leaves the 

field.  

The significance of the environmental impacts depends upon factors such as the number and size of wells, 

the amount of land disturbed by drilling activities, the amount of land occupied by facilities over the life 

of the oil and gas field, the field's location with respect to other resources (e.g., wildlife use, distance to 

                                                           
56

 Source: http://www.ed-data.org/district/Monterey/San-Ardo-Union-Elementary [Accessed on 25
th

 August, 2016]. 
57

 Source: https://www.co.monterey.ca.us/auditor/pdfs/2014TaxRateBook.pdf page 18 [Accessed on 29
th

 August 

2016].  
58

 Source: County of Monterey Comprehensive Annual Financial Report, County of Monterey. 
59

 Local sales tax rate is calculated by subtracting the basic statewide sales and use tax rate 7.50% from the average 

Monterey County sales tax rate 8.6%, plus 1.00% Local Jurisdiction and 0.25% Local Transportation Fund . Source: 

California State Board of Equalization: http://www.boe.ca.gov/sutax/localdist.htm [Accessed on 25
th

 August, 2016]. 
60

 Source: Franchise of Board, State of California: https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-

Income-Tax-Statistics-By-Zip-Code/mriu-wsxf [Accessed on 25
th

 August, 2016]. 

http://www.ed-data.org/district/Monterey/San-Ardo-Union-Elementary
https://www.co.monterey.ca.us/auditor/pdfs/2014TaxRateBook.pdf
http://www.boe.ca.gov/sutax/localdist.htm
https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-Income-Tax-Statistics-By-Zip-Code/mriu-wsxf
https://data.ftb.ca.gov/California-Personal-Income-Tax/Personal-Income-Tax-Statistics-By-Zip-Code/mriu-wsxf
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surface water bodies), and so forth. This study also examines the benefit contribution of the extraction, 

purification and use of water produced by the extraction process (“produced water”) in order to provide a 

more complete picture of the environmental impacts. 

Since greenhouse gases (GHGs) are the primary source of pollution and climate change that result from 

the extraction of oil from the ground, this study carefully estimates the extent and cost of such emissions 

on the Monterey County community and also the larger climate change impacts. The study also looks at 

the issue of water and chemical pollution, and concludes with the economic impact of produced water. 

7.1 Environmental Impact of Green House Gas (GHG) Emissions 

7.1.1 GHG Emissions Data 

As mentioned in the Data Source section, the US EPA’s FLIGHT database currently allows access to the 

yearly GHG emissions for the San Ardo oilfield from 2010 to 2014, as illustrated in Exhibit 7-1. For 

example, in 2010, 486,351 tons of CO2, 230 tons of CH4 and 274 tons of N2O were reported as emissions 

by the operating companies (emitters) in the San Ardo oilfield. Since all three of gases are classified as 

GHGs, the EPA aggregates them together to determine the total of 486,855 tons of GHGs produced in 

that year. 

Exhibit 7-1 

Yearly GHG Emissions in the San Ardo Oilfield, 2010-2014 (in Metric Tons) 
Year CO2 CH4 N2O Total GHGs 

2010 486,352 230 274 486,855 

2011 529,625 250 298 530,173 

2012 573,090 270 322 573,682 

2013 582,480 275 327 583,082 

2014 639,890 303 361 640,553 
Source: EPA’s Greenhouse Gas Reporting Program (GHGRP), available at: https://www.epa.gov/ghgreporting/ghg-reporting-program-

data-sets [Accessed 15th August 2016]. 

 

7.1.2 Forecast of GHG Emissions 

Exhibit 4-7 in section 4.3.4 presents the annual oil production for the San Ardo Field from 1990 to 

present. After a preliminary analysis of the five-year sample data (2010 to 2014) on GHG emissions 

provided in the table above, a strong positive correlation (Pearson’s r Correlation Coefficient = 0.96) 

between the production and emissions was found. Exhibit 7-2 presents the line graph for yearly GHG 

emissions and yearly oil production (both deflated by their means). The almost perfect correlation 

between these two data series allows the forecasting of GHG emissions from the oil production data 

series.  

The almost perfect correlation allowed the regression of the GHG emissions on the oil production 

amounts for the 5 years for which the GHG emissions data series was available for the San Ardo oilfields. 

The univariate regression model can further be applied to predict future emissions based on the forecast of 

production developed in tables presented earlier in this study. Exhibit 7-3 summarizes the results of the  

 

 

 

 

https://www.epa.gov/ghgreporting/ghg-reporting-program-data-sets
https://www.epa.gov/ghgreporting/ghg-reporting-program-data-sets
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Exhibit 7-2  

Correlation Between GHG Emissions and San Ardo Oilfield Oil Production (2010-2014) 

 

                                        Source: CSUMB Analysis based on DOGGR and FLIGHT data, 2016 

 

univariate regression. The explanatory power of the model is very high (R Squared = 0.92; Adj. R Squared = 0.90) 

which provided a strong foundation for predicting the future GHG emissions of the San Ardo oilfield. The two 

coefficients in the univariate model were used to project emissions with the input of oil production in future years. 
 

Exhibit 7-3  

Regression of GHG Emissions on Oil Production 

Panel A Regression Statistics 

 Regression Statistics   

 Multiple R 0.961   

 R Square 0.924   

 Adjusted R Square 0.898   

 Standard Error 18448.303   

 Observations 5   

      

Panel B Regression Coefficients 

  Coefficient Standard Error t Stat P-Value 

Intercept -73250.505 105766.670 -0.693 0.538 

Yearly Oil Production              0.091 ***           0.015 6.033 0.009 

Source: CSUMB Analysis of DOGGR and FLIGHT Data, 2016 

Note: p-values are based on Huber-White adjusted standard errors. *, **, *** indicate significance at 10 percent, 5 percent 

and 1 percent levels based on two-tailed tests. 

In lock step with the economic impact assessment, the environmental impact analysis is presented for the 

five scenarios respectively. The estimated GHG emissions for each scenario are discussed in later 

sections. 

The data series that emerges for the base case applying this methodology is shown in Exhibit 7-4 below. 

It can be seen that the data series represents the GHG emissions when the San Ardo oilfield production is 

forecast until the year 2050 to reflect the continuation of the current status quo operation with no 

restrictions or constraints. It can be seen that the production of GHGs falls as oil production decreases as 

the oil-wells are depleted and production drops. 
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Exhibit 7-4  

Projected Oil Production and GHG Emissions for the San Ardo 

Oilfield Under Status Quo Conditions 

Year Production (bbl) GHG Emission Projected (tons) 

2016  7,795,661  632,726 

2017  7,532,246  608,871 

2018  7,277,731  585,822 

2019  7,031,817  563,552 

2020  6,794,211  542,035 

2021  6,564,635  521,244 

2022  6,342,816  501,156 

2023  6,128,492  481,747 

2024  5,921,411  462,994 

2025  5,721,326  444,874 

2026  5,528,002  427,367 

2027  5,341,211  410,451 

2028  5,160,732  394,106 

2029  4,986,351  378,314 

2030  4,817,862  363,056 

2031  4,655,066  348,313 

2032  4,497,772  334,069 

2033  4,345,792  320,305 

2034  4,198,948  307,007 

2035  4,057,065  294,158 

2036  3,919,977  281,743 

2037  3,787,521  269,748 

2038  3,659,541  258,158 

2039  3,535,885  246,960 

2040  3,416,407  236,140 

2041  3,300,967  225,685 

2042  3,189,427  215,585 

2043  3,081,656  205,825 

2044  2,977,527  196,395 

2045  2,876,917  187,284 

2046  2,779,705  178,480 

2047  2,685,779  169,974 

2048  2,595,027  161,756 

2049  2,507,341   153,815 

2050  2,422,618  146,142 
Source: CSUMB Analysis of DOGGR and FLIGHT Data, 2016 

 

7.1.3 Social Cost of Carbon 

As pointed out in Section 2.3, the Social Cost of Carbon (SCC) estimates allow the incorporation of the 

social benefits of reducing carbon dioxide (CO2) emissions into cost-benefit analyses of regulatory 

actions that have small, or marginal, impacts on cumulative global emissions. The SCC estimate is a 

comprehensive estimate of the monetized damages associated with an incremental increase in carbon 

emissions in a given year. It is intended to include (but is not limited to) changes in net agricultural 

productivity, human health, property damages from increased flood risk, and the value of ecosystem 

services due to climate change. 
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Exhibit 7-5 below presents the current SC-CO2 estimates for selected years. Since the SCC values are 

dollar-year and emissions-year specific, the estimate of 2007 dollars per ton CO2 is used in Exhibit 7-5. 
The first three values are based on the average SCC value from three integrated assessment models 

(IAMs), at discount rates of 2.5, 3, and 5 percent. The fourth value represents the 95th percentile SCC 

estimate across all three models at a 3 percent discount rate.  

In the subsequent sections, this study selected the 3 percent discount rate to calculate the monetized SCC 

values for the five scenarios. Specifically, the numbers selected were $36 for 2016 to 2019, $42 for 2020 

to 2024, $46 for 2025 to 2029, $50 for 2030 to 2034, $55 for 2035 to 2039, $60 for 2040 to 2044, $64 for 

2045 to 2049 and $69 for 2050. 

Exhibit 7-5  

Social Cost of CO2, 2015-2050 (in 2007 Dollars per Metric Ton CO2)  

 Discount Rate and Statistic 

Year   5%  

  Average 

3%  

  Average 

2.5%  

  Average 

3%  

  95th percentile 

2015 $11 $36 $56 $105 

2020 $12 $42 $62 $123 

2025 $14 $46  $68 $138 

2030 $16 $50 $73 $152 

2035 $18 $55 $78 $168 

2040 $21 $60 $84 $183 

2045 $23 $64 $89 $197 

2050 $26 $69 $95 $212 
Source: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866 (July 2015), 

available at: http://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf [Accessed 15th August 2016]. 

7.3 Environmental Assessment for Each Scenario 

As presented in Section 5, this study assesses the economic impact of the San Ardo oilfield operations 

based on five plausible scenarios. Similarly, the environmental assessment of GHG emissions is 

conducted in this section for the same five scenarios. 

In each scenario, the GHG emissions have been projected using the univariate regression model 

developed in section 7.1.2. Projected oil production amounts in each scenario come from the 

corresponding estimation in Section 5. For GHG emission, the monetized SCC values are also reported 

based on the selected social cost of carbon values from Exhibit 7-5.  

7.3.1 GHG Emission Estimates by Scenario 

Exhibit 7-6 to 7-10 summarize the yearly projected GHG emissions and the estimated monetized SCC 

values for each scenario respectively. Please note the monetized SCC is an indicator for the negative 

impact from the San Ardo oilfield. This is to be compared to the to the positive economic impact of the 

San Ardo oilfield on Monterey County calculated in Section 5 under each scenario. The ratio of the 

monetized SCC value to the economic output value ranges from 3% to 9% of the economic output value, 

which is not significantly high. Also note, for Scenario 5, it is assumed the entire oil and gas business in 

San Ardo will be shut down immediately. In that case, there will not be any environmental impact in 

terms of GHG emissions from this industry and this entire amount will be the environmental gain from 

the restriction. 

 

http://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf
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7.3.1.1 GHG Emissions under Scenario 1 

Exhibit 7-6 provides the time series of production, the consequent GHG emissions and the monetized 

SCC dollar value that constitutes the negative impact of oil extraction in the San Ardo oilfield. It can be  

Exhibit 7-6  

Projected GHG Emissions and Monetized SCC Values for San Ardo Oilfield Under Scenario 1 

Source: CSUMB Analysis of DOGGR, FLIGHT and EPA TSD Data, 2016 

seen that the monetized dollar value of GHG emissions falls from a high of $23 million in 2016 to a low 

of $10 million in 2050 as the production of oil from the San Ardo oilfield drops over the period. 

Comparing this to the economic impact values of the direct, indirect and induced outputs due to the 

operation of the San Ardo oilfield over this period, vary from 8.8% of total estimated economic output in 

2016 to 3.3% for the same ratio in 2050. 

 

Year Production  

(bbl) 

GHG Emissions Projected  

(tons of CO2) 

Monetized  SCC  

($) 

2016  7,795,661  632,726  $22,778,141 

2017  7,532,245  608,871  $21,919,363  

2018  7,277,731  585,822  $21,089,603  

2019  7,031,816  563,552  $20,287,880  

2020  6,794,211  542,034  $22,765,456  

2021  6,564,635  521,244  $21,892,256  

2022  6,342,816  501,156  $21,048,561  

2023  6,128,492  481,747  $20,233,374  

2024  5,921,410  462,993  $19,445,733  

2025  5,721,326  444,873  $20,464,202  

2026  5,528,002  427,366  $19,658,860  

2027  5,341,211  410,450  $18,880,731  

2028  5,160,731  394,106  $18,128,894  

2029  4,986,350  378,314  $17,402,463  

2030  4,817,861  363,056  $18,152,802  

2031  4,655,066  348,313  $17,415,662  

2032  4,497,771  334,068  $16,703,430  

2033  4,345,791  320,305  $16,015,265  

2034  4,198,947  307,007  $15,350,352  

2035  4,057,065  294,158  $16,178,698  

2036  3,919,976  281,743  $15,495,887 

2037  3,787,520  269,748  $14,836,149  

2038  3,659,540  258,158  $14,198,703  

2039  3,535,884  246,959  $13,582,796  

2040  3,416,407  236,140  $14,168,401  

2041  3,300,966  225,685  $13,541,143  

2042  3,189,427  215,584  $12,935,080  

2043  3,081,656  205,824  $12,349,495  

2044  2,977,527  196,394  $11,783,698  

2045  2,876,916  187,283  $11,986,153  

2046  2,779,705  178,480  $11,422,732  

2047  2,685,779  169,974  $10,878,350  

2048  2,595,026  161,755  $10,352,362  

2049  2,507,340  153,814  $9,844,147  

2050  2,422,617  146,142  $10,083,816  
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7.3.1.2 GHG Emissions under Scenario 2 

Exhibit 7-7 shows the projected GHG emissions and the monetized dollar value of SCC emissions for the 

shorter 2016-2031 period under Scenario 2 when the status quo production of oil is expected to extended 

only to 15 years. While the ratio of the dollar value of SCC emissions is still 8.8% of the value of 

economic output in 2016, this ratio drops to 5.4% in 2031, the last year of production under this scenario.  

 

Exhibit 7-7 

Projected GHG Emissions and Monetized SCC Values for San Ardo Oilfield Under Scenario 2 

Source: CSUMB Analysis of DOGGR, FLIGHT and EPA TSD Data, 2016 

7.3.1.3 GHG Emissions under Scenario 3 

The projected GHG emissions and the monetized dollar SCC values of these emissions for Scenario 3 are  

Exhibit 7-8  

Projected GHG Emissions and Monetized SCC Values for San Ardo Oilfield Under Scenario 3 

Source: CSUMB Analysis of DOGGR, FLIGHT and EPA TSD Data, 2016 

presented in Exhibit 7-8. The exhibit shows that the dollar value of emissions declines from $23 million 

in 2016 to $10 million in 2021, the last year of production under this truncated five-year cessation of 

operations scenario. These numbers amount to 8.8% and 6.9% of the total value of economic output in the 

2016 and 2021 years respectively. Once again, the environmental impact of GHG emissions as compared 

to the economic impact of the San Ardo oilfield operation is a small percentage of the latter. 

 

Year Production (bbl) GHG Emission Projected (tons 

of CO2) 

Monetized  SCC  

($) 

2016  7,795,661   632,726  $22,778,141 

2017  7,532,245  608,871  $21,919,363  

2018  7,277,731  585,822  $21,089,603  

2019  7,031,816  563,552  $20,287,880  

2020  6,794,211  542,034  $22,765,456  

2021  6,564,635  521,244  $21,892,256  

2022  6,342,816  501,156  $21,048,561  

2023  6,128,49  481,747  $20,233,374  

2024  5,921,410  462,993  $19,445,733  

2025  5,721,326  444,873  $20,464,202  

2026  5,528,002  427,366  $19,658,860  

2027  5,341,211  410,450  $18,880,731  

2028  5,160,731  394,106  $18,128,895  

2029  4,986,350  378,314  $17,402,463  

2030  4,817,861  363,056  $18,152,802  

2031  4,655,066  348,313  $17,415,662  

Year Production (bbl) GHG Emission Projected (tons 

of CO2) 

Monetized  SCC  

($) 
2016  7,795,661  632,726 $22,778,141 

2017  6,626,311  526,829 $ 18,965,867 

2018  5,632,365  436,817  $15,725,434 

2019  4,787,510  360,307  $12,971,066 

2020  4,069,383  295,273  $12,401,496 

2021  3,458,976  239,995  $10,079,793 
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7.3.1.4 GHG Emissions under Scenario 4 

Exhibit 7-9 shows the projected GHG emissions and the monetized dollar value of SCC emissions for the 

2016-2031 period under Scenario 4 when the drilling of new wells is prohibited and production ceases 

after fifteen years. The exhibit shows that the dollar value of emissions declines from $23 million in 2016 

to a negligible amount in 2031, the last year of production under this scenario, where new drilling is 

prohibited so that production falls off more quickly than under Scenario 2 where new drilling is still 

allowed. These numbers amount to 8.8% and 0% of the total value of economic output in the 2016 and 

2031 years respectively.  

 

Exhibit 7-9  

Projected GHG Emissions and Monetized SCC Values for San Ardo Oilfield Under Scenario 4 

Source: CSUMB Analysis of DOGGR, FLIGHT and EPA TSD Data, 2016 

7.3.1.5 GHG Emissions Under Scenario 5 

GHG emissions under Scenario 5 will be zero as will the monetized value since this scenario involves 

complete prohibition of oil production with immediate effect. The positive impact of this alternative 

under the ban will be a maximum of the highest values of GHG gas emissions saved under Scenario 1. 

We provide a present value of this alternative in the next section. 

7.3.2 Comparison of GHG Emissions Under the Five Scenarios  

It can be seen that the GHG emissions of the San Ardo oilfield are different under the alternative 

scenarios. It is necessary to have a common yardstick to measure and compare the five scenarios in terms 

of their environmental impact. This study uses the yardstick of the present value for comparing the 

alternative GHG emissions scenarios. As in other sections, it utilizes a discount rate of 3% to normalize 

and compare the different scenarios. 

 

Exhibit 7-10 compares the present value of the GHG emissions under the five scenarios using the same 

methodology as before and a discount rate of 3% per the practice of the Department of Energy mentioned 

above.  As can be seen from the exhibit, the present value of the different scenarios’ GHG emissions 

impact of the San Ardo oilfield range from a high of $376 million for Scenario 1 to a low of $85 million 

for Scenario 3. Annual average GHG emissions impacts range from a high of $20 million for Scenario 2 

Year Production (bbl) GHG Emission Projected (tons 

of CO2) 

Monetized  SCC  

($) 

2016  7,795,661  632,726  $22,778,141 

2017  6,626,311  526,829  $18,965,867  

2018  5,632,365  436,817  $15,725,435  

2019  4,787,510  360,307  $12,971,067  

2020  4,069,383  295,273  $12,401,496  

2021  3,458,976  239,995  $10,079,794  

2022  2,940,129  193,008 $8,106,346 

2023  2,499,110  153,069  $6,428,916  

2024  2,124,243  119,121  $5,003,101  

2025  1,805,607  90,265  $4,152,220  

2026  1,534,766  65,738  $3,023,958  

2027  1,304,551  44,889  $2,064,936  

2028  1,108,868  27,168  $1,249,767  

2029  942,538  12,105  $556,874 

2030  801,157  Negligible Negligible 

2031  680,983  Negligible  Negligible 



ECONOMIC AND ENVIRONMENTAL IMPACT OF SAN ARDO OIL INDUSTRY  

 

   55 
 

to a low of $8 million for Scenario 4. This shows that environmental impact of shutting down the San 

Ardo oilfield will result in a maximum average annual GHG emissions prevention impact of $20 million 

per year. All of the other scenarios show a lower annual average environmental impact due to GG 

emissions. 

 

Exhibit 7-10  

Comparison of GHG Emissions Monetized Present Values (Present Value) for San Ardo Oilfield 

Under the Five Scenarios 
 Scenario # Present Value GHG Emissions 

Impact – Based on Respective 

Amortization Period of Each 

Scenario 

Annual Average GHG Emissions 

Impact 

Scenario 1 $376,352,690 $16,379,161 

Scenario 2 $255,090,014 $20,097,749 

Scenario 3 $85,046,782 $15,486,967 

Scenario 4 $108,489,198 $7,719,245 

Scenario 5 $0 $0 
Source: CSUMB Analysis of DOGGR, FLIGHT and EPA TSD Data, 2016 

7.4 Environmental Impact of Chemical Pollution 

As discussed above, the extraction of oil in the San Ardo oilfield involves the use of water for steam 

injection to bring the oil to the surface. Natural chemicals and chemicals added to the water in extracting 

oil can cause pollution of the environment. Such pollutants include alkalis, bactericides, soluble 

chromates, mercury and corrosion inhibitors. However, as pointed out by a Harvard Medical School 

Study,
61

 “Because methods for disposal of mud at the end of a job vary, depending on governing 

authorities and mud composition (AIME, 1975), the precise impact of these chemicals on dynamic 

ecosystems is difficult to quantify”. While the Harvard study goes on to discuss the likely impacts of 

these chemicals on human beings and the environment, it is not able to quantify the impacts.  

This study tried to get the list of chemicals generated by the extraction process in the San Ardo oilfield 

from secondary sources but was not able to access the data. In addition, during site interviews, it was 

pointed out that very few chemicals are used in extracting the oil and most of the chemicals that are 

involved during the extraction process are natural chemicals. Consequently, this study does not estimate 

the environmental impact of the chemicals involved in the oil extraction process because of the 

difficulties involved.  

7.5  Environmental Impacts of Water Injection and Reinjection 

7.5.1 Water Injected, Used and Produced in the San Ardo Oilfield 

Water is used in the form of steam to extract the oil from below the ground in the San Ardo oilfield. The 

major types of oil and gas extraction in the San Ardo Oilfield include conventional cyclic and continuous 

steam injection. Steam enhanced oil recovery has been used since the 1960s as a means of increasing the 

amount of crude oil that can be extracted from an oilfield. Most steam enhanced oil recovery at San Ardo 

is continuous in nature, and the steam is created using recycled produced water.  

The oil wells in the San Ardo oilfield are normally drilled a few thousand feet below the aquifers that are 

used for irrigation and drinking water. What is extracted from the wells is an oil/water mixture with an 

approximate ratio of 1 to 15.  The water and oil are separated by a settling process that allows the oil to 

float to the surface. Various mechanical and chemical processes aid in the oil/water separation.   
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 Harvard Medical School, Oil: A Life Cycle Analysis of Its Health and Environmental Impacts, 2008. 
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In Chevron’s San Ardo operations, the water ("produced water") is then sent to one of three places: about 

1/3 to the reverse osmosis (RO) plant to be purified and then "polished" in artificial wetlands, and then is 

sent to a recharge basin to percolate into the groundwater aquifer. This water then helps to keep water in 

the Salinas River, benefiting the entire valley. About 1/3 goes to a water softener, and the softened water 

is used to make the steam for the steam flooding, which is the only enhanced oil recovery method used in 

the San Ardo field. About 1/3 is reinjected back into the Aurignac or Lombardi reservoirs, which are 

hydrocarbon bearing in the San Ardo oilfield, at depths of thousands of feet below the upper aquifer. 

Through the three disposition methods, the risk of contamination of the aquifer is minimized. In addition, 

the entire operation, which gets only 4% of the water it uses from sources other than the produced water, 

is a net producer of water for aquifer recharge, instead of a consumer of such water. 

The other three companies use similar processes, with the exception that only Chevron has the RO plant 

and thus is the only one of the companies that is providing clean water for aquifer recharge. 

7.5.2 Water Disposition Breakdown 

On September 25, 2014, the State of California added Section 3226.3 to the Public Resources Code 

(PRC), and amended Section 3227. The amendment to PRC Section 3227 further defined how water 

produced and used in oilfield operations is reported. The amendment to PRC Section 3227 requires the 

owner of any well to file a quarterly statement to the Department of Conservation, including the source 

and volume of any water reported, along with water used to generate or make up the composition of any 

injected fluid or gas. It also requires the statement to include additional information, including the 

treatment of water, and the use of treated or recycled water in oil and gas field activities. This information  

Source: Water Use SB 1281 Data and Reports, available and accessed by the CSUMB Study Team at: 

http://www.conservation.ca.gov/dog/SB%201281/Pages/SB_1281DataAndReports.aspx [Accessed 15th August 2016]. 

is to be reported on a quarterly basis starting with the first quarter of 2015. After digging into to the huge 

number of records that now exist in this data repository, Exhibit 7-11 summarizes several important facts 

from the existing five quarterly statements. For example, in 2015 Q1, the operating companies in San 

Ardo reported total produced water of 30,306,769 barrels. Within the total produced water, 26,477,013 

barrels were injected either deep in to the ground or to steam wells to be vaporized for use in enhanced oil 

recovery. For Chevron, 3,829,756 barrels were purified, then transferred to wetlands and then released for 

aquifer recharge through constructed impoundments/basins. First, the ratio of total water produced to oil 

production is nearly 15 to 1, consistent with the annual reporting ratios in Exhibit 4-7. Secondly, the ratio 

of water injected to total water produced is nearly 70%, also approximately to the sum of the vaporized 

steam and the produced water that the two companies reported. Thirdly, the purified water ratio is only 

reported by Chevron, as they are the only company undertaking the reverse osmosis purification. The 

Exhibit 7-11 

Breakdown of Water Disposition in the San Ardo Oilfield, 2015Q1 to 2016Q1 

Year & 

Quarter 

Oil 

Production 

Total Water 

Produced (bbl) 

Total Water Injected  

(bbl) 

Reverse Osmosis 

(Chevron only) (bbl) 

2015Q1 2,027,763 30,306,769 26,477,013 3,829,756 

2015Q2 2,012,475 29,852,842 26,123,295 3,734,580 

2015Q3 1,850,137 28,814,220 25,397,380 3,416,840 

2015Q4 1,905,286 30,590,657 26,775,608 3,815,049 

2016Q1 1,964,466 28,227,021 24,954,099 3,250,227 

http://www.conservation.ca.gov/dog/SB%201281/Pages/SB_1281DataAndReports.aspx
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ratio is 23% for 2015 and 23.5% for 2016Q1 of Chevron’s total produced volume. As Aera does not have 

an RO plant, they include only water used for steam and water reinjected into the oil reservoir. 

7.5.3 Forecast of Water Produced 

Exhibit 4-7 presents the annual oil and gas production along with the water production for the San Ardo 

oilfield. Not surprisingly, a strong positive correlation (Pearson’s r Correlation Coefficient = 0.77) 

between the water produced and oil production has been found using the data in Exhibit 4-7. Exhibit 7-12 

presents the line graph for Yearly Water Produced and Yearly Oil Production (both deflated by their 

means).  

Exhibit 7-12  

Correlation Between Water Produced and Oil Production in San Ardo (1990-2014) 

 
       Source: CSUMB Analysis of DOGGR Data, 2016 

Given the strong correlation between the two time series, it makes sense to regress the water produced on 

the oil production amount. Similar to what was done in the case of the GHG emissions analysis above, the  

Exhibit 7-13  

Regression of Water Produced on Oil Production 
Panel A Regression Statistics 

 
Regression Statistics 

 
Multiple R 0.77 

 
R Square 0.60 

 
Adjusted R Square 0.58 

 
Standard Error 12802926.75 

 
Observations 26 

Panel B Regression Coefficients 

  Coefficient Standard Error P-Value 

Intercept 29435266.85 *** 9767821.629 0.006 

Year Oil Production  11.41 *** 1.905880424 0.00000035 

Note: p-values are based on Huber-White adjusted standard errors. *, **, *** indicate significance at 10 percent, 5 

percent and 1 percent levels based on two-tailed tests.  
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Source: CSUMB Analysis of DOGGR Data, 2016 

univariate regression model was applied to the available dataset to predict future water produced based on 

the forecasted production amounts in provided in the tables above. Exhibit 7-13 summarizes the results of 

the univariate regression. The explanatory power of the model is high (R Squared = 0.60; Adj. R Squared 

= 0.58) which provides a good foundation to predict the future water produced. 

The estimated annual quantity and value of purified water produced under each scenario are discussed in 

Section 7.6 below. 

7.5.4 Water Produced and Economic Value of Water Produced  

Appendices EN-1 to EN-5 summarize the yearly projected water produced for each one of the scenarios 

considered in this study. Please note that for Scenario 5, it is assumed that the entire oil and gas business 

in San Ardo will be shut down immediately. In that case, there will not be any environmental impact from 

this oil extraction industry since the industry itself will not exist in the county. 

The exhibits in the appendix show that the water produced in each scenario declines over time as the 

forecasted oil production falls under each scenario. The produced water lasts for the varying time periods 

depending upon on the assumptions made in each scenario.  

The purified water volume for which the economic value is estimated is based on the 

functional/engineering relationship between the total water produced and purified water. For Chevron, the 

percentage in 2015 was 23% of its total water produced based on DOGGR data. Aera does not produce 

any purified water. Each scenario below provides the time series of water produced assuming this 

relationship for Chevron. 

The base water rate (price) employed in this study comes from the Irrigation Rate Schedule developed by 

the Turlock Irrigation District (TID). The Dry Year Water Rate is selected based on a Tier 4 water charge 

of $20 per acre-foot. The rate per acre-foot is converted to $0.0026 per barrel of purified water. For future 

years, the growth rate data comes from the City of Menlo Park’s Water Rate Study (2015). This study 

provides annual forecasts for wholesale water rate growth as of 2024. The average of future growth from 

2016 to 2024 is employed to calculate the irrigation rates for future years. 

7.5.4.1 Projections of the Production and Value of Purified Water Produced Under Scenario 1 

Exhibit 7-14 provides the forecasted time series of purified water produced by Chevron under Scenario 1 

by its running the water produced by oilfield operations through its water purification process using 

reverse osmosis and natural percolative purification in the ground. The time series of purified water 

produced is then multiplied by the relevant water rate for the year calculated as described in this section to 

get the economic value of this purified produced water in dollar terms. It can be seen that the economic 

value of water produced by Chevron declines from $41,280 to $19,899 over the 2016-2050 time period. 

However, in the face of the California drought, the Sustainable Groundwater Management Act (SGMA) 

and groundwater pumping restrictions, the economic value of this water is likely to increase over time, 

potentially significantly.   
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Exhibit 7-14  

Projected Purified Water Produced in San Ardo Under 

Scenario 1 

Year 
Purified Water(bbl) 

(From Chevron) 

Economic Value of 

Purified Water ($) 

2016  15,396,657  $41,280 

2017  15,005,704  $40,232  

2018  14,627,962  $39,219  

2019  14,262,983  $38,241  

2020  13,910,337  $37,295  

2021  13,569,607  $36,382  

2022  13,240,390  $35,499  

2023  12,922,298  $34,646  

2024  12,614,954  $33,822  

2025  12,317,995  $33,026  

2026  12,031,070  $32,257  

2027  11,753,840  $31,513  

2028  11,485,978  $30,795  

2029  11,227,168  $30,101  

2030  10,977,102  $29,431  

2031  10,735,486  $28,783  

2032  10,502,034  $28,157  

2033  10,276,471  $27,552  

2034  10,058,529  $26,968  

2035  9,847,952  $26,403  

2036  9,644,490  $25,858  

2037  9,447,903  $25,331  

2038  9,257,958  $24,822  

2039  9,074,432  $24,330  

2040  8,897,107  $23,854  

2041  8,725,774  $23,395  

2042  8,560,231  $22,951  

2043  8,400,281  $22,522  

2044  8,245,736  $22,108  

2045  8,096,413  $21,707  

2046  7,952,135  $21,321  

2047  7,812,733  $20,947  

2048  7,678,041  $20,586  

2049  7,547,900  $20,237  

2050  7,422,157  $19,900 
Source: CSUMB Analysis of DOGGR & TDS Data, 2016 

7.5.4.2 Projections of the Production and Value of Purified Water Produced Under Scenario 2 

Exhibit 7-15 provides the projections of the volume and economic value of the purified water produced 

under Scenario 2 where oil production continues for another 15 years with no additional restrictions on 

the drilling of new wells but with production ceasing in 2031. The economic value of the purified water 

produced under this scenario falls from $41,280 in 2016 to $28,872 in 2031. 
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Exhibit 7-15  

Projected Purified Water Produced in San Ardo Under 

Scenario 2 

Year 
Purified Water (bbl) 

(From Chevron) 

Economic Value of 

Purified Water ($) 

2016  15,396,657  $41,280 

2017  15,005,704  $40,232  

2018  14,627,962  $39,219  

2019  14,262,983  $38,241  

2020  13,910,337  $37,295  

2021  13,569,607  $36,382  

2022  13,240,390  $35,499  

2023  12,922,298  $34,646  

2024  12,614,954  $33,822  

2025  12,317,995  $33,026  

2026  12,031,070  $32,257  

2027  11,753,840  $31,513  

2028  11,485,978  $30,795  

2029  11,227,168  $30,101  

2030  10,977,102  $29,431  

2031  10,735,486  $28,783  

Source: CSUMB Analysis of DOGGR & TDS Data, 2016 

7.5.4.3 Projections of the Production and Value of Purified Water Produced Under Scenario 3 

Scenario 3 involves the curtailing of production but with a ban on the drilling of new wells in the San 

Ardo oilfield. Under this scenario, oil production continues until 2021 and ceases completely the next  

Exhibit 7-16  

Projected Water Produced in the San Ardo Oilfield 

Under Scenario 3 

Year 

Purified Water 

(bbl) 

(From Chevron) 

Economic Value of 

Purified Water ($) 

2016  15,396,657  $41,280 

2017  13,661,146  $36,627  

2018  12,185,962  $32,672  

2019  10,932,055  $29,310  

2020  9,866,235  $26,452  

2021  8,960,287  $24,023 

  Source: CSUMB Analysis of DOGGR & TDS Data, 2016 

year. The time purified water produced and its economic value is calculated in Exhibit 7-16. It can be 

seen that the economic value of purified produced water declines from $41,280 in 2016 to $24,023 in 

2021. 

7.5.4.4 Projections of the Production and Value of Purified Water Produced Under Scenario 4 

Exhibit 7-17 provides the projections of the volume and economic value of the purified produced water 

from the San Ardo oilfield operations under Scenario 4 when the oilfield is expected to operate for 15 
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years but with a moratorium on new drilling. The exhibit shows that the value of the water produced is 

likely to decline from $41,280 in 2016 to $12,969 in 2031 when operations are assumed to shut down.  

Exhibit 7-17  

Projected Water Produced in the San Ardo Oilfield Under Scenario 4 

Year 

Purified Water 

(bbl.) 

(From Chevron) 

Economic Value of 

Purified Water ($) 

2016  15,396,657  $41,280  

2017  13,661,146  $36,627  

2018  12,185,962  $32,672  

2019  10,932,055  $29,310  

2020  9,866,235  $26,452  

2021  8,960,287  $24,023  

2022  8,190,232  $21,959  

2023  7,535,685  $20,204  

2024  6,979,320  $18,712  

2025  6,506,409  $17,444  

2026  6,104,436  $16,367  

2027  5,762,758  $15,451  

2028  5,472,332  $14,672  

2029  5,225,470  $14,010  

2030  5,015,637  $13,447  

2031  4,837,279  $12,969  

Source: CSUMB Analysis of DOGGR & TDS Data, 2016 

7.5.4.5 Projections of the Production and Value of Purified Water Produced Under Scenario 5 

Since Scenario 5 is the “immediate shut down” scenario and assumes that the San Ardo oilfield ceases 

operations with immediate effect, there will be no purified water produced as a result of the shutdown of 

oil production. The opportunity cost of such a shutdown will obviously be the highest valued alternative 

forsaken as a result. This means that the cost of this alternative is the produced water and the resultant 

economic value lost as compared to what would have happened if the San Ardo oilfield was allowed to 

operate as it has done until now (i.e. the status quo).  

7.6 Comparison of San Ardo Purified Water Production & Value Under the Five Scenarios 

As done before in this study, it is necessary to have a common yardstick to measure and compare the five 

scenarios in terms of their produced water economic value. This study uses the yardstick of the present 

value for comparing the alternative produced water scenarios. As in other sections, it utilizes a discount 

rate of 3% to normalize and compare the different scenarios. The present value comparisons are shown in 

Exhibit 7-18. 

Exhibit 7-18 compares the present values of the economic values of the purified water produced as a 

result of the operation of the San Ardo oilfield under the five scenarios using the same methodology as 

before and a discount rate of 3% per the practice of the Department of Energy mentioned above.  As can 

be seen from the exhibit, the present value of the different scenarios’ economic value of produced water 

in the San Ardo oilfield range from a high of $655 thousand for Scenario 1 to a low of $173 thousand for 

Scenario 3. Annual average economic values range from a high of $38,775 for Scenario 4 to a low of 

$28,613 for Scenario 1. This shows that purified water produced by the San Ardo oilfields will be 
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impacted by shutting down the San Ardo oilfield. Such a shutdown would result in a loss of from nearly 

57 million barrels (7,347 acre feet) of produced water to a maximum loss of 181 million barrels (23,330 

acre feet) for a drought-prone Monterey County.  

 

Exhibit 7-18  

Comparison of Present Values (present value) of Purified Water Produced in the San Ardo Oilfield 

Under the Five Scenarios 

Scenarios 

Net Present Economic Value of Water 

Produced – Based on Respective 

Amortization Period of Each Scenario ($) 

Annual Average Economic 

Value ($) 

Purified Water Produced   

Scenario 1 $654,848 $28,613 

Scenario 2 $440,320 $34,533 

Scenario 3 $173,480 $31,727 

Scenario 4 $210,507 $38,775 

Scenario 5 0 0 
Source: CSUMB Analysis, 2016 

 

8.0 Conclusions 

 
This study has investigated the economic, labor income, tax and environmental impacts of the San Ardo 

oilfield operations in California.  The study has employed publicly available data sources to assess the 

various economic and environmental impacts of potential regulatory and oilfield operation restriction 

scenarios. The study provides a balanced assessment of the total impact, both positive and negative, of 

changes in the regulatory and operational regime of the oil industry in Monterey County. 

 

A number of conclusions emerge from this study and are summarized below: 

 

1. The economic impact of either restrictions (e.g. no new drilling) or a complete ban on oil 

production in the county will have a substantial economic and labor income impact and a not 

insignificant skilled employment impact. The economic output loss of a complete ban on oil 

production in the county will exceed $282 million annually with a cumulative loss of $5.9 billion 

in total output in present value terms for Monterey County over the 2016-2050 period. Partial 

bans or restrictions will result in smaller but still significant losses of between $1.6 billion and $5 

billion as compared to the status quo situation. The annual losses will range from $20 million to 

$160 million per year as compared to the status quo scenario. These impacts are significant given 

the county’s gross regional product (GRP) of $21.54 billion and personal income of $19.7 billion 

in 2014. This means that the annual impact of a complete ban would amount to 1.3% of the GRP 

of Monterey County from just one facility and almost 1.5% of personal income. The impact with 

partial ban/restriction scenarios will, of course, be smaller as compared to the complete ban case 

but nevertheless significant. 

2. The employment impact of a complete shutdown will be 834 jobs under Scenario 1 but this 

impact could be much larger if the upper bound estimates mentioned in previous sections are 

taken into account. This is a significant impact in a county where the civilian labor force is 

230,500.
62

 Scenarios in which the shutdown occurs later in time delay the employment impact, 

but do not eliminate it. 

3. The labor income impacts of a total ban are quite large with an annual average loss of $61 million 

and a present value loss of $1.3 billion for the 2016-2050 period. The impacts will be delayed for 
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 California Employment Development Department figure for July 2016.  Downloaded on September 1, 2016 from 

http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/localareaprofileqsresults.asp?selectedarea=Monterey+Cou

nty&selectedindex=1&menuchoice=localareapro&state=true&geogarea=0604000053&countyname=  
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the partial restriction scenarios (Scenarios 2, 3 and 4) as production continues for some time in 

each of these scenarios, but is substantial once oil production ceases.  The present value of the 

loss in these cases ranges from $552 million in Scenario 2 to $953 million in Scenario 4. In 

addition, the lost jobs have wages far above the county average.  For a county that lags the 

country in its employment rate and has relatively low incomes per capita (in the $37,000 per 

annum range), the loss of highly-skilled jobs with the consequent loss of labor income will be 

substantial. 

 

4. The present value of the tax contributions of the San Ardo oilfields to Monterey County over the 

period of 2016-2050 include $88 million in property taxes, $3.8 million in sales taxes and $180 

million in personal income taxes, where property taxes account for 2.6% of total Monterey 

County property taxes. These tax contributions are lower for the partial restrictions scenarios but 

still significant.  

 

5. The calculated social costs of the GHG emissions from the operation of the San Ardo oilfield 

amount to between 3.3% and 9% of the economic output of the oilfield. Their total value amounts 

to $16 million on an average annual basis and $376 million in present value terms if the San Ardo 

oilfield continues to operate until 2050. The size of these costs are dwarfed by the economic 

benefits of operating the oilfield.   

 

6. While there is an unquantifiable impact of chemicals released during the oil extraction process, 

these are nevertheless expected to be small as compared to the economic benefits from operating 

the oilfield. 

 

7. The pollution of the aquifer that lies on top of the oilfield reserves is highly unlikely because of 

the manner in which the oil is extracted and the water so used and produced segregated and re-

injected. The aquifer is separated from the oilfield by between 700 to 1400 feet and it is highly 

unlikely that the oil or the chemicals will breach the upper aquifer.  There is however a net 

benefit that occurs because of the purification of the “produced water” from the oilfield operation 

that is then fed back in to the groundwater aquifer to be used for agricultural uses. While the 

economic value of this produced water is relatively small as compared to the other economic 

benefits, the availability of millions of gallons of purified water that would not have been 

available otherwise is a source of considerable value, particularly in a county prone to drought but 

which is the vegetable basket of the country. 

The major results of this study are summarized in Exhibit 8-1 and Exhibit 8-2 below. A discussion of 

these numbers will not be repeated since they have been discussed in considerable detail in the relevant 

sections of this study. 

 

 
Exhibit 8-1 

Summary of 2016 Economic, Tax Contribution and Environmental Impacts of the San Ardo Oilfield 

 

Economic 

Output 

Employ

ment 

Labor 

Income 
Federal Tax 

State and 

Local Tax 

GHG Social 

Cost 

Water 

Purified 

Direct $181,638,901 359 $33,944,110 $29,982,756 $23,740,934 ($22,778,141) $41,280 

Indirect $52,891,352 265 $20,154,586 N/A N/A N/A N/A 

Induced $28,002,716 211 $9,476,596 N/A N/A N/A N/A 

Total $262,532,969 834 $63,575,291 $29,982,755 $23,740,934 ($22,778,141) $41,280 

Source: CSUMB Analysis, 2016 
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On balance, it is evident that there are both substantial costs and benefits from operating the San Ardo 

oilfield. For the year 2016, the study estimates that the net benefit of the San Ardo oilfield operations. 

Exhibit 8-2 

Comparison of Economic Impact of San Ardo Oilfield Operations Under Alternative Scenarios 

Output 

Total Present Value Economic Impact (IMPLAN 

Output) – Based on Respective Amortization Period of 

Each Scenario 

Annual Average Economic 

Impact (IMPLAN Output) 

Scenario 1  $5,900,149,641 $282,407,530.50 

Scenario 2  $3,230,961,710  $263,356,456.72 

Scenario 3  $857,671,344  $180,553,211.18 

Scenario 4 $1,465,699,931 $112,243,649.89 

Scenario 5 0 0 

 
  

Employment   

Scenario 1 - 705.45 

Scenario 2 - 692.56 

Scenario 3 - 219.28 

Scenario 4 - 398.81 

Scenario 5 - 0 

   

Labor Income 
 

 

Scenario 1 $1,457,832,922.27 $60,904,030.62 

Scenario 2  $743,847,617  $60,408,171.27 

Scenario 3  $224,863,587  $47,420,420.88 

Scenario 4 $430,811,293 $33,648,353.50 

Scenario 5 0 0 
Source: CSUMB Study IMPLAN Estimates, 2016 

 

 

However, the results of the study show that the economic, labor income and tax contribution benefits far 

exceed the environmental costs of operation. The costs that ensue as a result of environmental pollution 

though GHG emissions, chemical impacts and water impacts, are significant but do not outweigh the 

economic, labor income and tax contribution benefits of operating the oilfield.    
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Appendix E-1 

 
Annual Employment Impacts as per IMPLAN under Scenario 1 

(Number of Workers) 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 359 265 211 834 

2017 350 266 210 826 

2018 341 267 209 817 

2019 332 268 209 809 

2020 324 270 208 802 

2021 316 271 208 795 

2022 308 272 207 787 

2023 300 274 207 780 

2024 293 275 206 774 

2025 285 276 205 767 

2026 278 278 205 761 

2027 271 279 204 754 

2028 264 280 204 748 

2029 258 282 203 743 

2030 251 283 203 737 

2031 245 285 203 732 

2032 239 286 202 727 

2033 233 287 202 722 

2034 227 289 201 717 

2035 222 290 201 713 

2036 216 291 114 621 

2037 211 293 200 704 

2038 205 294 199 699 

2039 200 296 199 695 

2040 195 297 199 691 

2041 190 299 198 687 

2042 185 300 198 683 

2043 181 302 197 680 

2044 176 303 197 676 

2045 172 304 197 673 

2046 168 306 196 670 

2047 164 307 196 667 

2048 160 309 196 664 

2049 156 310 195 661 

2050 152 312 195 659 
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-2 

 
Annual Labor Income Impacts as per IMPLAN under Scenario 1 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 $33,944,110  $20,154,586  $9,476,596  $63,575,291  

2017 $33,691,226  $20,252,505  $9,449,572  $63,393,302  

2018 $33,440,226  $20,350,899  $9,422,961  $63,214,086  

2019 $33,191,097  $20,442,005  $9,395,397  $63,028,499  

2020 $32,943,823  $20,549,125  $9,370,971  $62,863,919  

2021 $32,698,391  $20,648,961  $9,345,587  $62,692,939  

2022 $32,454,788  $20,749,282  $9,320,608  $62,524,678  

2023 $32,213,000  $20,850,090  $9,296,032  $62,359,122  

2024 $31,973,013  $20,951,388  $9,271,857  $62,196,259  

2025 $31,734,815  $21,053,179  $9,248,082  $62,036,075  

2026 $31,498,390  $21,155,463  $9,224,703  $61,878,557  

2027 $31,263,728  $21,258,245  $9,201,720  $61,723,693  

2028 $31,030,812  $21,361,526  $9,179,130  $61,571,468  

2029 $30,799,633  $21,465,309  $9,156,933  $61,421,874  

2030 $30,570,175  $21,569,596  $9,135,124  $61,274,895  

2031 $30,342,427  $21,674,390  $9,113,704  $61,130,520  

2032 $30,116,377  $21,779,693  $9,092,670  $60,988,739  

2033 $29,892,009  $21,885,507  $9,072,020  $60,849,536  

2034 $29,669,314  $21,991,836  $9,051,753  $60,712,902  

2035 $29,448,278  $22,098,681  $9,031,867  $60,578,825  

2036 $29,228,888  $22,206,045  $9,012,359  $60,447,292  

2037 $29,011,133  $22,313,931  $8,993,230  $60,318,294  

2038 $28,795,000  $22,422,341  $8,974,476  $60,191,817  

2039 $28,580,477  $22,531,278  $8,956,096  $60,067,850  

2040 $28,367,553  $22,640,744  $8,938,089  $59,946,385  

2041 $28,156,214  $22,750,741  $8,920,452  $59,827,408  

2042 $27,946,450  $22,861,274  $8,903,185  $59,710,908  

2043 $27,738,249  $22,972,343  $8,886,285  $59,596,877  

2044 $27,531,599  $23,083,952  $8,869,752  $59,485,302  

2045 $27,326,489  $23,196,103  $8,853,583  $59,376,174  

2046 $27,122,907  $23,308,799  $8,837,777  $59,269,482  

2047 $26,920,841  $23,422,042  $8,822,332  $59,165,215  

2048 $26,720,281  $23,535,836  $8,807,247  $59,063,364  

2049 $26,521,214  $23,650,182  $8,792,521  $58,963,917  

2050 $26,323,632  $23,765,084  $8,778,152  $58,866,868  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-3 

 
Annual Economic Impacts as per IMPLAN under Scenario 1 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 $181,638,901  $52,891,352  $28,002,716  $262,532,969  

2017 $182,521,375  $53,148,319  $27,922,863  $263,592,557  

2018 $183,408,137  $53,406,535  $27,844,230  $264,658,902  

2019 $184,229,207  $53,645,622  $27,762,781  $265,637,610  

2020 $185,194,606  $53,926,736  $27,690,603  $266,811,946  

2021 $186,094,356  $54,188,734  $27,615,596  $267,898,686  

2022 $186,998,477  $54,452,004  $27,541,786  $268,992,268  

2023 $187,906,990  $54,716,554  $27,469,167  $270,092,711  

2024 $188,819,917  $54,982,389  $27,397,733  $271,200,039  

2025 $189,737,280  $55,249,515  $27,327,478  $272,314,274  

2026 $190,659,100  $55,517,940  $27,258,397  $273,435,437  

2027 $191,585,398  $55,787,668  $27,190,484  $274,563,551  

2028 $192,516,196  $56,058,707  $27,123,733  $275,698,636  

2029 $193,451,517  $56,331,062  $27,058,140  $276,840,720  

2030 $194,391,382  $56,604,741  $26,993,699  $277,989,822  

2031 $195,335,813  $56,879,750  $26,930,403  $279,145,966  

2032 $196,284,833  $57,156,094  $26,868,250  $280,309,178  

2033 $197,238,463  $57,433,781  $26,807,231  $281,479,476  

2034 $198,196,726  $57,712,818  $26,747,344  $282,656,888  

2035 $199,159,646  $57,993,210  $26,688,582  $283,841,438  

2036 $200,127,242  $58,274,964  $26,630,940  $285,033,146  

2037 $201,099,541  $58,558,087  $26,574,414  $286,232,042  

2038 $202,076,563  $58,842,586  $26,518,998  $287,438,147  

2039 $203,058,331  $59,128,466  $26,464,688  $288,651,485  

2040 $204,044,870  $59,415,736  $26,411,478  $289,872,085  

2041 $205,036,202  $59,704,402  $26,359,364  $291,099,968  

2042 $206,032,349  $59,994,469  $26,308,341  $292,335,159  

2043 $207,033,337  $60,285,947  $26,258,404  $293,577,688  

2044 $208,039,188  $60,578,840  $26,209,549  $294,827,577  

2045 $209,049,925  $60,873,156  $26,161,771  $296,084,852  

2046 $210,065,574  $61,168,902  $26,115,066  $297,349,543  

2047 $211,086,156  $61,466,085  $26,069,428  $298,621,670  

2048 $212,111,697  $61,764,712  $26,024,854  $299,901,264  

2049 $213,142,221  $62,064,790  $25,981,339  $301,188,350  

2050 $214,177,751  $62,366,325  $25,938,880  $302,482,956  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-4 

 
Annual Employment Impacts as per IMPLAN under Scenario 2 

(number of workers) 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 359 265 211 834 

2017 350 266 210 826 

2018 341 267 209 817 

2019 332 268 209 809 

2020 324 270 208 802 

2021 316 271 208 795 

2022 308 272 207 787 

2023 300 274 207 780 

2024 293 275 206 774 

2025 285 276 205 767 

2026 278 278 205 761 

2027 271 279 204 754 

2028 264 280 204 748 

2029 258 282 203 743 

2030 251 283 203 737 

2031 245 285 203 732 
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-5 

 
Annual Labor Income Impacts as per IMPLAN under Scenario 2 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 $33,944,110  $20,154,586  $9,476,596  $63,575,291  

2017 $33,691,226  $20,252,505  $9,449,572  $63,393,302  

2018 $33,440,226  $20,350,899  $9,422,961  $63,214,086  

2019 $33,191,097  $20,442,005  $9,395,397  $63,028,499  

2020 $32,943,823  $20,549,125  $9,370,971  $62,863,919  

2021 $32,698,391  $20,648,961  $9,345,587  $62,692,939  

2022 $32,454,788  $20,749,282  $9,320,608  $62,524,678  

2023 $32,213,000  $20,850,090  $9,296,032  $62,359,122  

2024 $31,973,013  $20,951,388  $9,271,857  $62,196,259  

2025 $31,734,815  $21,053,179  $9,248,082  $62,036,075  

2026 $31,498,390  $21,155,463  $9,224,703  $61,878,557  

2027 $31,263,728  $21,258,245  $9,201,720  $61,723,693  

2028 $31,030,812  $21,361,526  $9,179,130  $61,571,468  

2029 $30,799,633  $21,465,309  $9,156,933  $61,421,874  

2030 $30,570,175  $21,569,596  $9,135,124  $61,274,895  

2031 $30,342,427  $21,674,390  $9,113,704  $61,130,520  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-6 

 
Annual Economic Impacts as per IMPLAN under Scenario 2 

 

Direct Effect Indirect Effect Induced Effect Total Effect 

2016 $181,638,901  $52,891,352  $28,002,716  $262,532,969  

2017 $182,521,375  $53,148,319  $27,922,863  $263,592,557  

2018 $183,408,137  $53,406,535  $27,844,230  $264,658,902  

2019 $184,229,207  $53,645,622  $27,762,781  $265,637,610  

2020 $185,194,606  $53,926,736  $27,690,603  $266,811,946  

2021 $186,094,356  $54,188,734  $27,615,596  $267,898,686  

2022 $186,998,477  $54,452,004  $27,541,786  $268,992,268  

2023 $187,906,990  $54,716,554  $27,469,167  $270,092,711  

2024 $188,819,917  $54,982,389  $27,397,733  $271,200,039  

2025 $189,737,280  $55,249,515  $27,327,478  $272,314,274  

2026 $190,659,100  $55,517,940  $27,258,397  $273,435,437  

2027 $191,585,398  $55,787,668  $27,190,484  $274,563,551  

2028 $192,516,196  $56,058,707  $27,123,733  $275,698,636  

2029 $193,451,517  $56,331,062  $27,058,140  $276,840,720  

2030 $194,391,382  $56,604,741  $26,993,699  $277,989,822  

2031 $195,335,813  $56,879,750  $26,930,403  $279,145,966  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-7 

 
Annual Employment Impacts as per IMPLAN under Scenario 3 

(number of workers) 

  Direct Effect 

Indirect 

Effect 

Induced 

Effect Total Effect 

2016 359 265 211 834 

2017 327 234 192 753 

2018 299 207 175 681 

2019 273 183 160 616 

2020 250 162 146 558 

2021 229 143 134 506 

2022 0 0 0 0 
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-8 

 

Annual Labor Income Impacts as per IMPLAN under Scenario 3 

 

Direct Effect Indirect Effect 

Induced 

Effect Total Effect 

2016 $33,944,110 $20,154,586 $9,476,596 $63,575,291 

2017 $31,525,516 $17,816,654 $8,638,554 $57,980,723 

2018 $29,306,427 $15,749,922 $7,883,442 $52,939,790 

2019 $27,270,149 $13,922,931 $7,202,780 $48,395,860 

2020 $25,401,385 $12,307,871 $6,588,978 $44,298,233 

2021 $23,686,120 $10,880,158 $6,035,236 $40,601,514 

2022 0 0 0 0 
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-9 
 

Estimated Economic Impacts as per IMPLAN under Scenario 3 

  Direct Effect 

Indirect 

Effect 

Induced 

Effect Total Effect 

2016 $181,638,901  $52,891,352  $28,002,716  $262,532,969  

2017 $160,568,788  $46,755,955  $25,526,334  $232,851,077  

2018 $141,942,809  $41,332,264  $23,295,006  $206,570,079  

2019 $125,477,443  $36,537,722  $21,283,676  $183,298,841  

2020 $110,922,059  $32,299,346  $19,469,913  $162,691,317  

2021 $98,055,100  $28,552,622  $17,833,628  $144,441,350  

2022 0 0 0 0 
 Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-10 

 

Annual Employment Impacts as per IMPLAN under Scenario 4 

(number of workers) 

  Direct Effect Indirect Effect Induced Effect Total Effect 

2016 359 265 211 834 

2017 327 234 192 753 

2018 299 207 175 681 

2019 273 183 160 616 

2020 250 162 146 558 

2021 229 143 134 506 

2022 210 126 123 459 

2023 193 112 113 418 

2024 177 99 104 380 

2025 163 87 96 346 

2026 150 77 88 315 

2027 144 68 84 296 

2028 137 60 80 277 

2029 132 53 76 262 

2030 126 47 73 246 

2031 121 42 70 233 

2032 0 0 0 0 
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-11 

 

Annual Labor Income Impacts as per IMPLAN under Scenario 4 

  Direct Effect Indirect Effect 

Induced 

Effect Total Effect 

2016 $33,944,110  $20,154,586  $9,476,596  $63,575,291  

2017 $31,525,516  $17,816,654  $8,638,554  $57,980,723  

2018 $29,306,427  $15,749,922  $7,883,442  $52,939,790  

2019 $27,270,149  $13,922,931  $7,202,780  $48,395,860  

2020 $25,401,385  $12,307,871  $6,588,978  $44,298,233  

2021 $23,686,120  $10,880,158  $6,035,236  $40,601,514  

2022 $22,111,515  $9,618,060  $5,535,467  $37,265,042  

2023 $20,665,805  $8,502,365  $5,084,215  $34,252,384  

2024 $19,338,212  $7,516,090  $4,676,589  $31,530,891  

2025 $18,118,861  $6,644,224  $4,308,205  $29,071,290  

2026 $16,998,700  $5,873,494  $3,975,131  $26,847,325  

2027 $16,571,189  $5,192,169  $3,780,293  $25,543,651  

2028 $16,156,760  $4,589,877  $3,601,649  $24,348,286  

2029 $15,754,992  $4,057,451  $3,437,515  $23,249,958  

2030 $15,365,474  $3,586,787  $3,286,393  $22,238,654  

2031 $14,987,813  $3,170,720  $3,146,956  $21,305,488  

2032 $0  $0  $0  $0  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix E-12 
 

Estimated Economic Impacts as per IMPLAN under Scenario 4 

  Direct Effect Indirect Effect Induced Effect Total Effect 

2016 $181,638,901  $52,891,352  $28,002,716  $262,532,969  

2017 $160,568,788  $46,755,955  $25,526,334  $232,851,077  

2018 $141,942,809  $41,332,264  $23,295,006  $206,570,079  

2019 $125,477,443  $36,537,722  $21,283,676  $183,298,841  

2020 $110,922,059  $32,299,346  $19,469,913  $162,691,317  

2021 $98,055,100  $28,552,622  $17,833,628  $144,441,350  

2022 $86,680,709  $25,240,518  $16,356,830  $128,278,056  

2023 $76,625,747  $22,312,618  $15,023,396  $113,961,760  

2024 $67,737,160  $19,724,354  $13,818,876  $101,280,390  

2025 $59,879,649  $17,436,329  $12,730,316  $90,046,294  

2026 $52,933,610  $15,413,715  $11,746,096  $80,093,421  

2027 $46,793,311  $13,625,724  $11,170,359  $71,589,394  

2028 $41,365,287  $12,045,140  $10,642,476  $64,052,903  

2029 $36,566,914  $10,647,904  $10,157,466  $57,372,284  

2030 $32,325,152  $9,412,747  $9,710,909  $51,448,807  

2031 $28,575,434  $8,320,868  $9,298,879  $46,195,181  

2032 0  0  0  0  
Source: CSUMB Study IMPLAN Estimates, 2016 
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Appendix T-1 

 
Projected Annual Revenues, Labor Income and  

Expenditures Per Unit for Selected Years Under Scenario 1  

Year 
Oil Price 

($/bbl) 

Oil 

Production 

(bbl.) 

Total Revenue 

($) 

Total Labor 

Income ($) 

Unit 

Cost 

($/bbl) 

Operational 

Expenditure 

($/bbl) 

Capital 

Expenditure 

($/bbl) 

2016  $39.97  7,795,661.00  $311,588,296   $63,575,291   $34.00   $21.00   $13.00  

2017  $48.63  7,532,245.61  $366,269,558   $63,393,302   $35.36   $21.84   $13.52  

2018  $53.86  7,277,731.04  $392,000,161   $63,214,086   $36.77   $22.71   $14.06  

2019  $55.48  7,031,816.50  $390,124,585   $63,028,499   $38.25   $23.62   $14.62  

2020  $57.15  6,794,211.42  $388,257,983   $62,863,919   $39.78   $24.57   $15.21  

2021  $58.86  6,564,635.02  $386,400,312   $62,692,939   $41.37   $25.55   $15.82  

2022  $60.63  6,342,816.00  $384,551,530   $62,524,678   $43.02   $26.57   $16.45  

2023  $62.45  6,128,492.25  $382,711,593   $62,359,122   $44.74   $27.63   $17.11  

2024  $64.32  5,921,410.50  $380,880,460   $62,196,259   $46.53   $28.74   $17.79  

2025  $66.25  5,721,326.04  $379,058,088   $62,036,075   $48.39   $29.89   $18.50  

2026  $68.24  5,528,002.43  $377,244,435   $61,878,557   $50.33   $31.09   $19.24  

2027  $70.29  5,341,211.23  $375,439,460   $61,723,693   $52.34   $32.33   $20.01  

2028  $72.40  5,160,731.70  $373,643,121   $61,571,468   $54.44   $33.62   $20.81  

2029  $74.57  4,986,350.58  $371,855,377   $61,421,874   $56.61   $34.97   $21.65  

2030  $76.81  4,817,861.79  $370,076,187   $61,274,895   $58.88   $36.37   $22.51  

2031  $79.12  4,655,066.24  $368,305,509   $61,130,520   $61.23   $37.82   $23.41  

2032  $81.49  4,497,771.55  $366,543,303   $60,988,739   $63.68   $39.33   $24.35  

2033  $83.94  4,345,791.85  $364,789,529   $60,849,536   $66.23   $40.91   $25.32  

2034  $86.46  4,198,947.54  $363,044,146   $60,712,902   $68.88   $42.54   $26.34  

2035  $89.06  4,057,065.11  $361,307,114   $60,578,825   $71.63   $44.24   $27.39  

2036  $91.73  3,919,976.88  $359,578,394   $60,447,292   $74.50   $46.01   $28.48  

2037  $94.48  3,787,520.86  $357,857,944   $60,318,294   $77.48   $47.85   $29.62  

2038  $97.32  3,659,540.53  $356,145,726   $60,191,817   $80.58   $49.77   $30.81  

2039  $100.24  3,535,884.65  $354,441,701   $60,067,850   $83.80   $51.76   $32.04  

2040  $103.25  3,416,407.11  $352,745,828   $59,946,385   $87.15   $53.83   $33.32  

2041  $106.35  3,300,966.72  $351,058,070   $59,827,408   $90.64   $55.98   $34.66  

2042  $109.54  3,189,427.05  $349,378,387   $59,710,908  $94.26   $58.22   $36.04  

2043  $112.83  3,081,656.31  $347,706,741   $59,596,877   $98.03   $60.55   $37.48  

2044  $116.22  2,977,527.14  $346,043,093   $59,485,302  $101.96 $62.97 $38.98 

2045  $119.71  2,876,916.50  $344,387,404   $59,376,174  $106.03 $65.49 $40.54 

2046  $123.30  2,779,705.49  $342,739,638   $59,269,482  $110.28 $68.11 $42.16 

2047  $127.00  2,685,779.24  $341,099,756   $59,165,215  $114.69 $70.84 $43.85 

2048  $130.81  2,595,026.76  $339,467,720   $59,063,364  $119.27 $73.67 $45.60 

2049  $134.74  2,507,340.81  $337,843,492   $58,963,917  $124.04 $76.62 $47.43 

2050 $138.79 2,422,617.76  $336,227,036  $58,866,868 $129.01 $79.68 $49.33 
Source: CSUMB Study Tax Contribution Estimates, 2016 
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Appendix T-2 

 
Projected Annual Revenues, Labor Income and  

Expenditures Per Unit for Selected Years Under Scenario 2  

Year 
Oil Price 

($/bbl) 

Oil 

Production 

(bbl) 

Total Revenue 

($) 

Total Labor 

Income ($) 

Unit 

Cost 

($/bbl) 

Operational 

Expenditure 

($/bbl) 

Capital 

Expenditure 

($/bbl) 

2016  $39.97  7,795,661.00  $311,588,296   $63,575,291   $34.00   $21.00   $13.00  

2017  $48.63  7,532,245.61  $366,269,558   $63,393,302   $35.36   $21.84   $13.52  

2018  $53.86  7,277,731.04  $392,000,161   $63,214,086   $36.77   $22.71   $14.06  

2019  $55.48  7,031,816.50  $390,124,585   $63,028,499   $38.25   $23.62   $14.62  

2020  $57.15  6,794,211.42  $388,257,983   $62,863,919   $39.78   $24.57   $15.21  

2021  $58.86  6,564,635.02  $386,400,312   $62,692,939   $41.37   $25.55   $15.82  

2022  $60.63  6,342,816.00  $384,551,530   $62,524,678   $43.02   $26.57   $16.45  

2023  $62.45  6,128,492.25  $382,711,593   $62,359,122   $44.74   $27.63   $17.11  

2024  $64.32  5,921,410.50  $380,880,460   $62,196,259   $46.53   $28.74   $17.79  

2025  $66.25  5,721,326.04  $379,058,088   $62,036,075   $48.39   $29.89   $18.50  

2026  $68.24  5,528,002.43  $377,244,435   $61,878,557   $50.33   $31.09   $19.24  

2027  $70.29  5,341,211.23  $375,439,460   $61,723,693   $52.34   $32.33   $20.01  

2028  $72.40  5,160,731.70  $373,643,121   $61,571,468   $54.44   $33.62   $20.81  

2029  $74.57  4,986,350.58  $371,855,377   $61,421,874   $56.61   $34.97   $21.65  

2030  $76.81  4,817,861.79  $370,076,187   $61,274,895   $58.88   $36.37   $22.51  

2031  $79.12  4,655,066.24  $368,305,509   $61,130,520   $61.23   $37.82   $23.41  
Source: CSUMB Study Tax Contribution Estimates, 2016 
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Appendix T-3 

 
Projected Annual Revenues, Labor Income and  

Expenditures Per Unit for Selected Years Under Scenario 3 

Year 
Oil Price 

($/bbl) 

Oil 

Production 

(bbl) 

Total Revenue 

($) 

Total Labor 

Income ($) 

Unit 

Cost 

($/bbl) 

Operational 

Expenditure 

($/bbl) 

Capital 

Expenditure 

($/bbl) 

2016  $39.97   7,795,661.00   $311,588,296   $63,575,291   $34.00   $21.00   $13.00  

2017  $48.63   6,626,311.85   $322,216,831   $57,980,723   $35.36   $21.84   $13.52  

2018  $53.86   5,632,365.07   $303,375,874   $52,939,790   $36.77   $22.71   $14.06  

2019  $55.48   4,787,510.31   $265,610,667   $48,395,860   $38.25   $23.62   $14.62  

2020  $57.15   4,069,383.76   $232,546,595   $44,298,233   $39.78   $24.57   $15.21  

2021  $58.86   3,458,976.20   $203,598,445   $40,601,514   $41.37   $25.55   $15.82  
Source: CSUMB Study Tax Contribution Estimates, 2016 
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Appendix T-4 

 
Projected Annual Revenues, Labor Income and  

Expenditures Per Unit under Scenario 4 

Year 
Oil Price 

($/bbl) 

Oil Production 

(bbl) 

Total Revenue 

($) 

Total Labor 

Income ($) 

Unit 

Cost 

($/bbl) 

Operational 

Expenditure 

($/bbl) 

Capital 

Expenditure 

($/bbl) 

2016  $39.97   7,795,661.00   $311,588,297   $63,575,291   $34.00   $21.00   $13.00  

2017  $48.63   6,626,311.85   $322,216,831   $57,980,723   $35.36   $21.84   $13.52  

2018  $53.86   5,632,365.07   $303,375,874  $52,939,790   $36.77   $22.71   $14.06  

2019  $55.48   4,787,510.31   $265,610,667   $48,395,860   $38.25   $23.62   $14.62  

2020  $57.15   4,069,383.76   $232,546,595   $44,298,233   $39.78   $24.57   $15.21  

2021  $58.86   3,458,976.20   $203,598,445   $40,601,514   $41.37   $25.55   $15.82  

2022  $60.63   2,940,129.77   $178,253,855  $37,265,042   $43.02   $26.57   $16.45  

2023  $62.45   2,499,110.30   $156,064,240   $34,252,384   $44.74   $27.63   $17.11  

2024  $64.32   2,124,243.76   $136,636,860   $31,530,891   $46.53   $28.74   $17.79  

2025  $66.25   1,805,607.20   $119,627,864   $29,071,290   $48.39   $29.89   $18.50  

2026  $68.24   1,534,766.12   $104,736,202   $26,847,325   $50.33   $31.09   $19.24  

2027  $70.29   1,304,551.20  $91,698,302   $25,543,651   $52.34   $32.33   $20.01  

2028  $72.40   1,108,868.52   $80,283,401   $24,348,286   $54.44   $33.62   $20.81  

2029  $74.57   942,538.24   $70,289,465   $23,249,958   $56.61   $34.97   $21.65  

2030  $76.81   801,157.50   $61,539,605   $22,238,654   $58.88   $36.37   $22.51  

2031  $79.12   680,983.88   $53,878,957   $21,305,488   $61.23   $37.82   $23.41  
Source: CSUMB Study Tax Contribution Estimates, 2016 
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Appendix T-5 

 
Projected Annual Revenues, Labor Income and  

Expenditures Per Unit for Selected Years Under Scenario 1 

Year 
Oil Price 

($/bbl) 

Oil 

Production 

(bbl) 

Total Revenue 

($) 

Total Labor 

Income ($) 

Unit 

Cost 

($/bbl) 

Operational 

Expenditure 

($/bbl) 

Capital 

Expenditure 

($/bbl) 

2016  $39.97  7,795,661.00  $311,588,296   $63,575,291   $34.00   $21.00   $13.00  

2017  $48.63  7,532,245.61  $366,269,558   $63,393,302   $35.36   $21.84   $13.52  

2018  $53.86  7,277,731.04  $392,000,161   $63,214,086   $36.77   $22.71   $14.06  

2019  $55.48  7,031,816.50  $390,124,585   $63,028,499   $38.25   $23.62   $14.62  

2020  $57.15  6,794,211.42  $388,257,983   $62,863,919   $39.78   $24.57   $15.21  

2021  $58.86  6,564,635.02  $386,400,312   $62,692,939   $41.37   $25.55   $15.82  

2022  $60.63  6,342,816.00  $384,551,530   $62,524,678   $43.02   $26.57   $16.45  

2023  $62.45  6,128,492.25  $382,711,593   $62,359,122   $44.74   $27.63   $17.11  

2024  $64.32  5,921,410.50  $380,880,460   $62,196,259   $46.53   $28.74   $17.79  

2025  $66.25  5,721,326.04  $379,058,088   $62,036,075   $48.39   $29.89   $18.50  

2026  $68.24  5,528,002.43  $377,244,435   $61,878,557   $50.33   $31.09   $19.24  

2027  $70.29  5,341,211.23  $375,439,460   $61,723,693   $52.34   $32.33   $20.01  

2028  $72.40  5,160,731.70  $373,643,121   $61,571,468   $54.44   $33.62   $20.81  

2029  $74.57  4,986,350.58  $371,855,377   $61,421,874   $56.61   $34.97   $21.65  

2030  $76.81  4,817,861.79  $370,076,187   $61,274,895   $58.88   $36.37   $22.51  

2031  $79.12  4,655,066.24  $368,305,509   $61,130,520   $61.23   $37.82   $23.41  

2032  $81.49  4,497,771.55  $366,543,303   $60,988,739   $63.68   $39.33   $24.35  

2033  $83.94  4,345,791.85  $364,789,529   $60,849,536   $66.23   $40.91   $25.32  

2034  $86.46  4,198,947.54  $363,044,146   $60,712,902   $68.88   $42.54   $26.34  

2035  $89.06  4,057,065.11  $361,307,114   $60,578,825   $71.63   $44.24   $27.39  

2036  $91.73  3,919,976.88  $359,578,394   $60,447,292   $74.50   $46.01   $28.48  

2037  $94.48  3,787,520.86  $357,857,944   $60,318,294   $77.48   $47.85   $29.62  

2038  $97.32  3,659,540.53  $356,145,726   $60,191,817   $80.58   $49.77   $30.81  

2039  $100.24  3,535,884.65  $354,441,701   $60,067,850   $83.80   $51.76   $32.04  

2040  $103.25  3,416,407.11  $352,745,828   $59,946,385   $87.15   $53.83   $33.32  

2041  $106.35  3,300,966.72  $351,058,070   $59,827,408   $90.64   $55.98   $34.66  

2042  $109.54  3,189,427.05  $349,378,387   $59,710,908  $94.26   $58.22   $36.04  

2043  $112.83  3,081,656.31  $347,706,741   $59,596,877   $98.03   $60.55   $37.48  

2044  $116.22  2,977,527.14  $346,043,093   $59,485,302  $101.96 $62.97 $38.98 

2045  $119.71  2,876,916.50  $344,387,404   $59,376,174  $106.03 $65.49 $40.54 

2046  $123.30  2,779,705.49  $342,739,638   $59,269,482  $110.28 $68.11 $42.16 

2047  $127.00  2,685,779.24  $341,099,756   $59,165,215  $114.69 $70.84 $43.85 

2048  $130.81  2,595,026.76  $339,467,720   $59,063,364  $119.27 $73.67 $45.60 

2049  $134.74  2,507,340.81  $337,843,492   $58,963,917  $124.04 $76.62 $47.43 

2050 $138.79 2,422,617.76  $336,227,036  $58,866,868 $129.01 $79.68 $49.33 
Source: CSUMB Study Tax Contribution Estimates, 2016 
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Appendix EN-1 

 
Projected Water Produced in the San Ardo Operations under Scenario 1 
Year Oil Production (bbl) Water Produced (bbl) 

2016  7,795,661  118,435,821  

2017  7,532,246  115,428,492 

2018  7,277,731  112,522,781 

2019  7,031,817  109,715,254 

2020  6,794,211  107,002,593 

2021  6,564,635  104,381,593 

2022  6,342,816  101,849,157 

2023  6,128,492  99,402,292 

2024  5,921,411  97,038,106 

2025  5,721,326  94,753,806 

2026  5,528,002  92,546,692 

2027  5,341,211  90,414,157 

2028  5,160,732  88,353,681 

2029  4,986,351  86,362,828 

2030  4,817,862  84,439,245 

2031  4,655,066  82,580,661 

2032  4,497,772  80,784,878 

2033  4,345,792  79,049,775 

2034  4,198,948  77,373,300 

2035  4,057,065  75,753,474 

2036  3,919,977  74,188,382 

2037  3,787,521  72,676,174 

2038  3,659,541  71,215,064 

2039  3,535,885  69,803,325 

2040  3,416,407  68,439,288 

2041  3,300,967  67,121,342 

2042  3,189,427  65,847,930 

2043  3,081,656  64,617,546 

2044  2,977,527  63,428,736 

2045  2,876,917  62,280,097 

2046  2,779,705  61,170,270 

2047  2,685,779  60,097,945 

2048  2,595,027  59,061,853 

2049  2,507,341  58,060,770 

2050  2,422,618  57,093,515 
Source: CSUMB Analysis of DOGGR Data, 2016 
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Appendix EN-2 

 
Projected Water Produced under Scenario 2 

Year Oil Production 

(bbl) Water Produced (bbl) 

2016 7,795,661 118,435,821 

2017 7,532,246 115,428,492 

2018 7,277,731 112,522,781 

2019 7,031,817 109,715,254 

2020 6,794,211 107,002,593 

2021 6,564,635 104,381,593 

2022 6,342,816 101,849,157 

2023 6,128,492 99,402,292 

2024 5,921,411 97,038,106 

2025 5,721,326 94,753,806 

2026 5,528,002 92,546,692 

2027 5,341,211 90,414,157 

2028 5,160,732 88,353,681 

2029 4,986,351 86,362,828 

2030 4,817,862 84,439,245 

2031 4,655,066 82,580,661 
Source: CSUMB Analysis of DOGGR Data, 2016 
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Appendix EN-3 

 
Projected Water Produced under Scenario 3 

Year Oil Production 

(bbl) Water Produced (bbl) 

2016  7,795,661  118,435,821 

2017  6,626,312   105,085,738 

2018  5,632,365  93,738,167 

2019  4,787,510  84,092,732 

2020  4,069,384  75,894,112 

2021  3,458,976  68,925,286 
Source: CSUMB Analysis of DOGGR Data, 2016 
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Appendix EN-4 

 
Projected Water Produced under Scenario 4 

Year Oil Production 

(bbl) Water Produced (bbl) 

2016  7,795,661  118,435,821 

2017  6,626,312  105,085,738 

2018  5,632,365  93,738,167 

2019  4,787,510  84,092,732 

2020  4,069,384  75,894,112 

2021  3,458,976  68,925,286 

2022  2,940,130  63,001,783 

2023  2,499,110  57,966,805 

2024  2,124,244  53,687,075 

2025  1,805,607  50,049,304 

2026  1,534,766  46,957,198 

2027  1,304,551  44,328,908 

2028  1,108,869  42,094,862 

2029  942,538  40,195,923 

2030  801,158  38,581,824 

2031  680,984  37,209,840 
Source: CSUMB Analysis of DOGGR Data, 2016 

 

 

 

 

 

 




