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Executive Summary

California has positioned itself as a global leader on climate change and is pushing its approach as a model for 
the rest of the world to follow. Yet few people realize that California is the nation’s third-largest oil-produc-

ing state and extracts vast quantities of some of the planet’s heaviest and most climate-polluting oil. 

For this analysis, we used lifecycle emissions estimates for California crude oils and state oilfield data to answer 
two key questions:

 • How dirty is California’s current crude oil production?
 • How dirty are California’s remaining crude oil reserves?

We found that three-quarters of the state’s current oil production is composed of very dirty crude that rivals Cana-
da’s tar sands crude and diluted bitumen in terms of its lifecycle greenhouse gas emissions and climate impacts.

Nearly two-thirds of remaining oil reserves in 18 of the largest oil fields in the San Joaquin and Los Angeles Ba-
sins are also very dirty, totaling 6.1 billion barrels of particularly climate-damaging crude.

A major reason why California’s heavy oil is so climate-damaging is that pumping it from the ground requires 
energy-intensive extreme-extraction techniques such as cyclic steaming, steam flooding, waterflooding, and 
fracking. Refining California’s heavy oils also produces large amounts of petcoke, a toxic byproduct that is worse 
for the climate than coal when burned. 

California’s dirty oil production releases pollutants to the air, water, and soil that threaten the health of sur-
rounding communities. Many of the state’s oil fields operate in densely populated areas, meaning that oil drill-
ing occurs dangerously close to millions of Californians. Of particular concern, oil drilling in California occurs 
disproportionally in communities of color already suffering from severe environmental pollution. 

To date, Governor Brown and California’s climate policies have not only failed to reduce dirty crude production 
but have actually incentivized oil production overall. From subsidizing oil and gas development to weak regula-
tion, California has rolled out the red carpet for oil companies. 

This report demonstrates how the Golden State’s laissez-faire approach to oil drilling stifles real climate progress. 
We lay out urgently needed steps to ramp down California’s dirty oil production. 

California must develop a plan for a just transition to 100 percent clean energy that truly protects the climate and 
our vulnerable communities. Necessary changes include a halt to new drilling and oil field expansion, a ban on 
fracking and related extreme extraction techniques, establishing buffer zones that prohibit neighborhood drill-
ing, and ending state subsidies to the oil industry. 

These actions should be taken immediately, while working to phase out all oil and gas production within the next 
several decades. If implemented, these steps would provide a true model for climate leadership that could be 
adopted by other governments. 

1
San Ardo Oil Field by Drew Bird Photography



California’s Dirty Oil Problem

California is the nation’s third-largest oil-producing 
state.1 It produces about 200 million barrels of oil 

per year.2 Despite the state’s climate policies, Califor-
nia oil development is not slowing down. California 
oil regulators issued 3,303 drilling permits for oil and 
gas wells in 2015 alone.3 In 2015, Kern County — the 
state’s largest oil-producing county — projected the de-
velopment of approximately 2,697 new wells per year 
for the next 20 years and beyond.4 

Much of the remaining oil in California’s largest oil 
fields is extremely heavy and waterlogged, making 
it very energy-intensive to pump out of the ground, 
make flow, and refine. In fact, California is estimated 
to contain nearly one-half of the country’s heavy oil.5

Some California crudes are, barrel for barrel, as 
damaging for the climate as Canadian tar sands 
crude, according to estimates by experts at the 
Carnegie Endowment for International Peace.6 The 
Carnegie team estimated the lifecycle greenhouse 
gas emissions for 154 California crude oils including 
emissions produced during upstream production, 
midstream refining, and downstream end use of 
refined products.7 In a ranking of lifecycle emis-
sions of 75 crudes from around the globe, crude 
from three of California’s largest oil fields — Mid-
way-Sunset, South Belridge, and Wilmington — 

made the top 10.8 California oils were the only U.S. 
oils in the top 10.

Using Carnegie’s lifecycle emissions estimates and 
state oilfield data, we evaluated the carbon intensity 
of California’s current crude oil production and re-
maining crude oil reserves. We ranked crude oils with 
lifecycle greenhouse gas emissions of 600 kg CO2 eq 
per barrel or more as “very dirty,” following Carne-
gie’s ranking of these oils as “critical climate oils” and 
“high GHG oils.”9 

We found that eight of California’s 10 largest pro-
ducing oil fields10 — accounting for nearly two-
thirds of the state’s total oil production11 — produce 
very dirty crude with greenhouse gas emissions 
comparable to Canada’s tar sands crude and diluted 
bitumen.12 As illustrated in Table 1, of these large 
oil fields, the giant Midway-Sunset oil field in Kern 
County and the San Ardo oil field in Monterey 
County extract the state’s most climate-damaging 
crude oil, followed by the Kern Front field in Kern 
County, the Coalinga field in Fresno County, and 
the South Belridge field in Kern County. 

When oil production from all the state’s oil fields is 
analyzed, three-quarters of California’s current crude oil 
production is very dirty, with greenhouse gas emissions 
comparable to Canada’s tar sands crude and diluted 
bitumen. This very dirty crude oil from 35 oil fields 

Crude origin Crude type 2016 Oil Production 
(millions of barrels)

Lifecycle GHG Emissions 
(kg CO2 eq per barrel)

California Midway-Sunset 24.69 725-800
California San Ardo 7.93 760
Alberta, Canada Canada Athabasca DC SCO  736
Alberta, Canada Canada Athabasca FC-HC SCO 729
California Kern Front 4.57 710
California Coalinga 6.40 700
California South Belridge 22.55 690
Alberta, Canada Canada Cold Lake CSS Dilbit 667
California Kern River 24.28 650
California Wilmington 12.57 625
Alberta, Canada Canada Athabasca SAGD Dilbit  601
California Cymric 16.92 600

Table 1. How California’s Dirty Crude Compares to Tar Sands Oil: Lifecycle greenhouse gas emissions (kg CO2 eq per barrel) 
and current production of crude oil from 8 of California’s 10 largest oil fields, compared to lifecycle emissions of Canadian 
tar sands synthetic crude (i.e., Canada Athabasca SCO) and diluted bitumen (i.e., Canada Cold Lake and Athabasca Dilbit). 
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Large California Oil Fields Producing the Dirtiest Crude 
These 15 California oil fields extract 1 million barrels or more of dirty crude each year that is as climate-dam-
aging as Canadian tar sands crude and release pollutants that are dangerous to the health of surrounding 
communities. In 2016, these 15 fields extracted 136 million barrels of highly dirty crude.



comprised 72 percent of California’s total oil production 
in 2014, 73 percent in 2015, and 75 percent in 2016.13 

Comprehensive estimates of recoverable oil reserves in 
California are not publicly available. However, recent 
estimates of the remaining recoverable oil reserves in 
nine of the largest oil fields in the San Joaquin Basin 
and nine of the largest oil fields in the Los Angeles 
Basin average 9.5 billion barrels.14 Of the remaining 
reserves in these 18 fields, nearly two-thirds — totaling 
6.1 billion barrels — are very dirty, with greenhouse 
gas emissions, barrel for barrel, comparable to Cana-
da’s tar sands crude and diluted bitumen.15 

As illustrated in Table 2, the massive Midway-Sunset 
oil field in Kern County has the largest remaining 
volume of very dirty crude, estimated at 1.7 billion 
barrels, followed by 1.5 billion barrels of very dirty 
crude in South Belridge, 973 million barrels in Wilm-
ington located in Los Angeles, and 705 million barrels 
in Coalinga in Fresno County.

Extreme Extraction and Dirty By-
products

Many of California’s oils have such a high climate 
impact because it takes a lot of energy to extract 

heavy crude oil from underground geologic forma-
tions. As California’s oil fields have become more 
depleted and waterlogged over time, oil companies 

Table 2. California’s Huge Reserves of Dirty Oil: Lifecycle greenhouse gas emissions (kg CO2 eq per barrel) and 
average remaining reserves in the 10 oil fields in the San Joaquin and Los Angeles Basins with the largest estimated 
remaining reserves. Crude oils that are particularly dirty (lifecycle emissions of 600 kg CO2 eq per barrel or more) 
are highlighted in bold.

California Oilfield County Remaining Reserves 
(millions of barrels)

Lifecycle GHG Emissions 
 (kg CO2 eq per barrel)

Midway-Sunset Kern 1,655 725-800
South Belridge Kern 1,504 690
Lost Hills Kern 986 540
Wilmington-Belmont Los Angeles 973 625
Coalinga Fresno 705 700
Elk Hills Kern 548 510
Huntington Beach Orange 416 610
Long Beach Los Angeles 410 510
Kern River Kern 332 650
Cymric-Welport Kern 269 600

San Ardo Oil Field by Drew Bird Photography
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Extreme Extraction Techniques 
Common in California 

Cyclic steam injection: Steam is repeat-
edly injected into the oil well to heat the 
crude within the underground forma-
tion, allowing it to flow more easily up 
the well. Cyclic steam injection requires 
steam generators — essentially huge 
boilers burning natural gas or other fos-
sil fuels — and transportation of massive 
quantities of water.

Steam flooding and waterflooding: Large 
volumes of steam or water, respectively, are 
pumped into injection wells to loosen the 
oil and push it towards production wells. 

Fracking: Large volumes of water, sand, 
and chemicals are pumped at high pres-
sures into the rock formation, causing it to 
crack and release oil and gas.

have increasingly used extreme extraction techniques 
— involving high energy inputs and large volumes of 
water — to loosen this viscous, heavy crude and push 
it toward production wells. 

Common extraction techniques — including cyclic 
steam injection, steam flooding, waterflooding, and 
fracking — are energy and water intensive. They’re also 
dangerous: an oil field worker was killed in the Mid-
way-Sunset field in 2011 when he fell into a sinkhole 
created by cyclic steam injection. 

The Midway-Sunset field — the state’s largest producer 
of dirty crude with the largest remaining reserves of 
dirty oil — illustrates the growth of extreme extraction 
in California. This field has been in production since 
1894 and has required increasingly large volumes of 
steam to pump its heavy oil out of the ground. In 2017, 
more than three quarters of the field’s 20,081 active 
wells used cyclic steam injection (67 percent) or steam 
flooding (10 percent) for extraction.16 

In the South Belridge field in Kern County, also a 
major source of dirty crude, 41 percent of active 
wells used cyclic steam injection, steam flooding or 
waterflooding in 2017.17 Not only does this field rely 
on large volumes of steam and water for oil recovery, 
but it also uses the most fracking of any oil field in 
California. In 2015 alone, 652 fracking events were 
reported in this field, representing 88 percent of total 
fracks in the state that year.18 

As the use of extreme extraction techniques has grown, 
the energy intensity of oil production in California has 
risen significantly.19 Recent analyses found that green-
house gas emissions (per megajoule of crude) from oil 
production have increased in the six major California 
oil fields analyzed: Coalinga, Huntington Beach, Kern 
River, Midway-Sunset, South Belridge, and Wilming-
ton.20 In Midway-Sunset, the use of extreme extraction 
techniques has led to a four-fold increase in produc-
tion emissions over the past fifty years.21 As Califor-
nia’s oil fields age, the carbon intensity of the state’s oil 
production will continue to grow.22 

Refining California’s heavy oil also produces large 
amounts of a dirty byproduct called petroleum coke, or 
petcoke.23 Petcoke is extremely toxic and climate dam-
aging, emitting more carbon dioxide than coal when 
burned.24 Because air quality regulations effectively 
prohibit the burning of petcoke within the state, Cal-

ifornia’s oil industry exports petcoke abroad25 where 
it is burned, harming the climate and public health.26 
Emissions from burning petcoke contribute to the high 
greenhouse gas footprint of California’s heavy oil. 

Health Dangers to Vulnerable 
Communities

California’s dirty oil production not only fuels 
climate change but also releases pollutants to the 

air, water, and soil that endanger surrounding com-
munities. Harmful pollutants emitted by oil produc-
tion include known cancer-causing chemicals like 
benzene, formaldehyde, and cadmium; smog-forming 
chemicals like nitrogen oxides, volatile organic com-
pounds, and methane; and particulate matter includ-
ing diesel exhaust and silica dust that cause lung and 
heart problems.27 

Research has found that people living near drilling 
sites have a higher risk for developing cancer,28 in-
creased asthma attacks,29 higher hospitalization rates,30 
and more upper respiratory problems and rashes.31 
Among pregnant women, living closer to drilling sites 
is associated with a higher risk of having babies with 
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birth defects,32 premature births and high-risk preg-
nancies,33 and low-birthweight babies.34 

The health threats from oil production are particu-
larly alarming because many of California’s oil fields 
operate in densely populated areas, meaning that 
drilling occurs dangerously close to millions of Cali-
fornians.35 Furthermore, drilling in California occurs 
disproportionally in low-income communities and 
communities of color already suffering from severe 
environmental pollution.36 

A recent analysis found that 5.4 million Californians 
— 14 percent of the state’s population — live within a 
mile of at least one oil and gas well. 1.8 million people 
live in areas already heavily burdened by environmen-
tal pollution, and nearly 92 percent of these residents 
are people of color.37 The two largest oil-producing 
regions in California — the San Joaquin and South 
Coast air basins — are notorious for having some of 
the worst ozone and particulate pollution in the nation 
that threatens the health of local residents.38 

Inadequate Climate Policies

As the nation’s third-largest oil-producing state — 
extracting some of the most climate-polluting oil 

on the planet — California cannot be a true climate 
change leader without addressing the dirty oil produc-
tion within its borders. To date, however, Governor 
Brown and California policies have not only failed to 

tackle our state’s oil drilling head on, but have actually 
encouraged production. These policies undermine our 
existing greenhouse gas reduction efforts, while hurt-
ing our health and environment. 

Because climate change is driven primarily by fossil 
fuel production and combustion, most of the world’s 
fossil fuels must stay in the ground to avoid the worst 
dangers of climate change.39 There are more than 
enough fossil fuels in already developed production 
fields globally to far exceed targets to limit warming to 
1.5°C or even 2°C.40 Thus, new fossil fuel development 
and infrastructure is unsafe and unjustified, and fossil 
fuel production must be phased out globally within the 
next several decades.41 The world’s wealthiest econo-
mies, like California, need to lead the way in ending 
fossil fuel production.  

The production and consumption of fossil fuels are 
interdependent, as explained by economic principles 
of supply and demand. When oil production rises, 
prices tend to fall, demand for and consumption of 
oil tends to rise, and renewable energy is placed at a 
disadvantage. Global oil market economic analyses 
show that increasing oil production increases con-
sumption, while leaving oil in the ground decreases 
global oil consumption.42 

Unfortunately, both U.S. and California policies ag-
gressively promote ever greater crude oil production. 
In 2005, Congress exempted fracking from the Safe 

San Ardo Oil Field by Drew Bird Photography
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Drinking Water Act in legislation known as the “Hall-
iburton Loophole.” Thereafter, fracking spread rapidly 
and facilitated a dramatic increase in U.S. natural gas43 
and crude oil production.44 

Under intense pressure from the oil industry looking 
to offload the oil glut, Congress lifted the 40-year old 
crude oil export ban in December 2015. U.S. crude oil 
shipments have increased to one million barrels per 
day.45 U.S. exports of petcoke, one of the world’s dirtiest 
fuel sources, have also increased dramatically.46 Today 
the Energy Information Administration estimates that 
U.S. crude oil production will hit a record high 9.9 
million barrels a day in 2018.47

U.S. subsidies are also spurring oil production. A 
recent study assessing the impact of major federal 
and state subsidies on oil production found that 
these subsidies push nearly half of new oil invest-
ments into profitability, potentially increasing U.S. 
oil production by 17 billion barrels over the next few 
decades.48 This subsidy-dependent oil could make 
up as much as 20 percent of U.S. oil production 
through 2050 under a carbon budget consistent with 
limiting warming to 2°C.49 

California policies are also extraordinarily favorable 
to the oil industry. California subsidizes oil and gas 
development in several ways, including most notably 
through the lack of an extraction (or “severance”) 
tax.50 California and Pennsylvania are the only two 
fossil-fuel producing states in the country that do not 
impose a severance tax.51 This both deprives the state 

of funds needed to speed a just transition to clean 
energy, and makes it cheaper for oil companies to 
produce oil in California.52 

In addition, California’s regulation of oil and gas ex-
traction is in many ways the weakest in the nation.53 
For example, California is one of only a handful of 
states that allow oil operators to dump wastewater 
from oil and gas production into dangerous, open, 
unlined pits.54 

California regulators also fail to enforce the rules that 
are on the books. The state has violated the Safe Drink-
ing Water Act for many years, including by allowing 
thousands of illegal and unsafe waste disposal wells 
to dump toxic oil waste directly into protected under-
ground drinking water supplies.55 Currently, hundreds 
of illegal waste disposal wells continue to operate 
throughout the state.56

California’s inadequate oversight of oil and gas 
extraction encourages further production and 
benefits the oil industry at the expense of our air, 
water, and health. While California has fought 
climate change with one hand, with the other it has 
propped up the very same oil companies that use 
their vast profits to fight the state’s climate policies 
and fund climate denial.57  

In short, phasing out the state’s dirty oil production 
will decrease oil consumption and associated green-
house gas emissions, resulting in critical climate and 
health protections in California and beyond. 

Signal Hill, Greater Los Angeles area, by Harrison Weinberg
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At the same time, California must also greatly acceler-
ate measures to reduce its oil consumption. California’s 
transportation sector accounts for most of its oil use 
and nearly 40 percent of the state’s greenhouse gas 
emissions.58 Currently adopted policies fall far short 
of meeting the state’s goal of cutting petroleum use 50 
percent by 2030.59 Most notably, California has no plan 
to ban the sale of fossil fuel vehicles or phase out their 
use. The Golden State lags far behind other countries 
that have done so. Norway has banned the sale of 
petroleum vehicles starting in 2025,60 the Netherlands 
in 2030,61 and at least five other countries are in the 
process of doing so.62 Paris has announced that petro-
leum vehicles will no longer be allowed to operate on 
city center streets in 2030.63 

California should follow the lead of other countries 
by banning the sale of fossil fuel vehicles by 2025 and 
implementing a plan to rapidly phase out fossil fuel 
vehicle use thereafter.64 California must also greatly in-
crease investment in public transportation that serves 
the people who need it most, reducing vehicle miles 
traveled and improving quality of life for its residents.

Phasing Out California’s Dirty Oil 
Production

Despite the state’s glaring dirty oil 
problem, California has no plan to 

ramp down its oil production. This 
must change.

California cannot be a true climate 
leader, meet its climate goals, or 

protect its people without phasing out oil production. 
California needs to develop a concrete and enforceable 
plan to end the state’s oil production within the next 
several decades. 

Key steps to phase out the state’s dirty oil production 
include:

•	 An end to new oil development in the state 
through a halt to permits for new drilling, new 
fossil fuel infrastructure, and oil field expansion. 

•	 A ban on fracking and related extreme tech-
niques used to extract the state’s most cli-
mate-polluting oil and other reserves that must 
stay in the ground. 

•	 The creation of a health and safety buffer pro-
hibiting oil and gas drilling in communities.

•	 An inventory and elimination of subsidies for 
oil companies which incentivize the production 
of oil that would otherwise stay in the ground. 
Because the money raised through the elimina-
tion of these subsidies will decline along with 
fossil fuel production, these funds should be 
used for the just transition to clean energy.

These key steps are essential components of the just 
transition to 100 percent clean energy we urgently 
need. Without taking these steps, California cannot 
truly protect the climate or the state’s most vulnera-
ble communities.

8

Lost Hills Oil Field by Jean Su



Supplemental Information
Table 1: Oil Production from California's 35 Dirtiest Oil Fields.

Table 2: Remaining Oil Reserves in 18 Large Oil Fields in the San Joaquin and Los Angeles Basins.
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