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Oil and Gas in 
Colorado

Oil and gas drilling in Colorado began in the 1860s. The 
third commercial oil well and second oil field in the 
United States were located in Colorado. Colorado is now 
the seventh largest oil and gas producing state in the U.S. 
Colorado produced over 80 million barrels of oil and 1.4 
trillion cubic feet of gas in 2014.  Almost everything we use 
in our daily lives requires fossil fuels (coal, oil or natural 
gas), either as a basic ingredient, for the energy to make 
the product, or the energy to move it from the factory to 
the store shelf. Solar, wind and other alternative energy 
sources will help reduce our use of fossil fuels for 
energy, and other sources will become more important as 
the building blocks for our products, but we must conserve 
and make good choices now.

Oil and gas companies pay a tax, called severance tax, on 
all oil and gas that they remove from the ground. In 2014 
this tax raised $235 million. This money is used to pay for 
things like clean water, roads and libraries. Each year, people 
living in different places around Colorado, east, west, north 
and south, are grateful to receive this money.

Colorado Oil and Gas Conservation Commission is the 
state agency that is responsible for making sure that these 
resources are managed properly, and that people and the 
environment are protected at the same time. Let’s learn 
more about Colorado’s oil and gas.



During the period of time known as the Paleozoic Era 
(541-252 million years ago) and Mesozoic Era (252-66 
million years ago), large seas covered much of earth. In 
these seas lived vast numbers of microscopic plants and 
animals called plankton. The remains of these carbon-
containing organisms sank to the deep sea floor and 
became covered with the mud and sand from the 
eroding mountains and surrounding areas. The heat and 
pressure from the continued burial changed the soft mud 
into layers of hard sedimentary rock (sandstone, shale, 
limestone). Over millions of years heat and pressure also 
“cooked” the organic materials causing a complex 
chemical change creating crude oil and natural gas. 
 
The crude oil and natural gas, also known as hydrocar-
bons, form in formations known as source rocks. These 
hydrocarbons either remain in the source rock or migrate 
from the source rocks through cracks into reservoir 
rocks. The oil and gas along with water is then trapped in 
the pore spaces of the reservoir rock. 
 
Pore space is the space between the grains of sand, and 
the amount of pore space available in a rock is known 
as porosity.  Another important characteristic of rock 
is permeability (the property that allows fluid to pass 
through the pores) which is determined by how well the 
pore spaces are connected.   

 

These diatom skeletons are from one of the many types of 
plankton that form the building blocks for oil and gas.

For many years, oil and gas came from conventional 
reservoirs rocks. These sandstone and limestone rocks 
had sufficient porosity (pore space) and permeability to 
allow the hydrocarbons to flow easily. Unconventional 
reservoirs are important resources now. These source 
rocks, often shale, are not as porous as rocks found in 
conventional reservoirs. These rocks must be fractured in 
order to remove the hydrocarbons. 
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Where do oil & gas come from?

Holes in Rocks
To understand porosity in a sandstone, think of a jar filled with marbles. The marbles rep-
resent the grains of sand and the space between the marbles is the pore space. To mea-
sure porosity, measure how much water will fill the empty jar. Pour out the water. Fill the jar 
with marbles. Now measure how much water will fill the jar with the marbles to the same 
level. Porosity is the measurement of amount of water with marbles divided by measure-
ment of amount of water without marbles. This is a percentage.

To understand permeability, think of a sponge and a piece of Styrofoam. Both have 
porosity, but only the sponge has connections between the spaces, or permeability. You can try an experiment: put a 
sponge and piece of Styrofoam on a paper towel. Pour a small amount of water on each.  Which one allows the water 
to soak through?



How do we get oil and gas? 
In order to remove the oil and gas from the source rocks 
or reservoir rocks, a hole must be drilled from the surface 
to reach the rocks containing hydrocarbons. The resulting 
hole is called a well.   

As the well is drilled, it is lined with steel pipe called 
casing. The casing is cemented into place to keep the hole 
from collapsing. The cement and casing also prevent the 
hydrocarbons from moving outside of the well. The well is 
drilled in stages with the hole and casing size getting 
smaller in diameter as the well is drilled deeper. 

After the hole is drilled and cased the well is “completed.” 
This means the lower part of the well is “perforating”
(holes are created) so the oil and gas can flow from the 
reservoir rock into the well. 

Hydraulic fracturing of the source or reservoir rock 
may be needed to allow the hydrocarbons to flow into the 
well. Hydraulic fracturing is where mostly water and sand 
are pumped at high pressure deep underground into the 
reservoir rock.  The pressure of the water (hydraulic pres-
sure) causes small fractures in the rock. These fractures 
are just wide enough for a few grains of sand to enter. The 
sand grains keep the fractures open to allow the oil and 
gas to flow from the rock to the well.  

What are the steps in the life of a well?
• Exploration refers to how a company looks for a place 

where they expect to find oil or gas. Sometimes they use 
large trucks to conduct a sound or “seismic” survey.

• Permits are required to drill wells. In Colorado companies 
must obtain two permits from the state. One permit de-
scribes what the well will look like underground.  The other 
describes what the company plans to do on the land.

• “Drilling the well, completing the well and producing the oil 
and gas” are the steps that are most visible, and what people 
think of most often.

• Plugging the well and reclaiming the land are the final steps.  
Once plugged, the cemented steel pipe and cement plugs 
keep the oil and gas from moving into areas that contain 
water.  The work is not done until the location looks like it 
did before the company started drilling.
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A permitted production facility.
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What do we do with it?
Energy. We use fossil fuels to heat our homes, generate 
electricity, drive our cars and run our industries.  All of these things 
contribute to our quality of life. 

In 2014, 55% of the electricity generated in Colorado came 
from coal, 27% from natural gas and 18% from renewable energy 
resources (wind, solar, biomass and hydroelectric). The pie chart 
shows how much each energy source contributes to making
electricity in Colorado. Which source of energy produces the biggest 
piece of the pie? “Giga” means billion. What is a gigawatt hour (gWh)? 

Transportation. Moving people, products, food and water 
all require energy. Can you name three ways that you use oil or 
natural gas for transportation?
 

Products. About 15% of 
oil and gas produced is used to 
make products we use everyday. 
The list of products that are 
made using petroleum hydrocarbons is long and surprising. 
For example, many plastics are made from petroleum 
hydrocarbons. 

Study these photos; how many of the items in these 
pictures are made from petroleum hydrocarbons? Make a 
list of items that you think are made from petroleum 
hydrocarbons. Can you think of others? Are there items 
that are not made of petroleum by-products, but which still 
require fossil fuels to make?
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Energy (the ability to do work) comes in many forms. It is derived from many sources. Primary energy sources include 
fossil fuels, solar and wind. Secondary energy sources include electricity, heat and motion. The secondary energy sources 
result from converting primary energy sources to a usable form.  A term used to describe energy is BTU. BTU is British 
Thermal Unit. It is the quantity of heat required to raise the temperature of one pound of water by one degree Fahren-
heit.  A list of common sources of energy follows. The BTU is the amount of energy produced by the energy source in the 
quantity noted.

COAL - one ton = 19,489,000 BTU
CRUDE OIL - one barrel = 42 U.S. gallons = 5,800,000 BTU
NATURAL GAS - one cubic foot = .001 Mcf = 1,025 BTU
ELECTRICITY - one kilowatt-hour (kWh) = 1000 watts for 1 hr or (one 100 watt light bulb for 10 hrs) = 3,412 BTU
FOOD - one food calorie = 1,000 calories or 1 kilocalorie = 4 BTU
WIND - 200 kWh per square meter
SOLAR - 13 watts/square foot (avg.) = 45 BTU/square foot/hour of sunshine  

There are many ways to compare primary sources of energy.  
Comparing energy produced per unit of fuel is one way.  
Comparing the amount of land (or footprint) required to extract 
each unit of energy is another.

Forms of Energy We Use...Do The Math !!
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What is a Quadrillion ?

Easy. . . the answer is

1,000,000,000,000,000 or 1.00E+15

How many cubic feet of gas does it take 
to make 1 quadrillion BTU’s ?

How many kilowatt-hours of electricity 
make 1 quadrillion BTU’s ?

Each person in Colorado uses 
about 280,000,000 BTUs per year.

Nuclear Power 
Generation Facility

Windmill Array

Pump jacks



Oil and Gas in Colorado
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Study the map below and answer 
the following questions. 
1. Name three counties that have 
the most active oil and gas wells.
________________________
________________________
________________________

2. What does the blue area on 
the map represent?
________________________

________________________

________________________

________________________

3. What do the black dots repre-
sent? ____________________

________________________
4. Which region of the state has 
the most black dots?

________________________

5. In what part of the state was 
the first oil well drilled?

________________________’
6. When was it drilled?

________________________
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History of Energy in Colorado

Oil and natural gas found in seeps at the surface of the 
earth have been used for centuries for fuel, lubrication and 
medicine. During the 1850s, techniques were developed 
for refining petroleum (rock oil) into kerosene, an 
inexpensive substitute for whale oil used in lamps. This 
spurred the search for petroleum and in 1859 Edwin 
Drake drilled the first commercial well near Titusville, 
Pennsylvania. This was followed the next year by a well 60 
miles away in Ohio. 

The story of oil and gas in Colorado begins with the gold 
seekers in 1858 who followed rumors of gold in streams 
near Denver. Soon people moved north and south along 
the mountain front looking for gold and for land to settle.  
In August 1860, a settler discovered an oil seep in Fremont 
County. Thinking of the Pennsylvania and Ohio oil wells he 
claimed this land with the intention of “mining oil”.

Alexander Cassidy purchased the land in Fremont Coun-
ty. He dug a well looking for oil, which he found at twen-
ty-three feet below the ground in January 1863. This well 
was the first commercial well in Colorado and the third in 
the U.S. It produced a few gallons of oil per day which was 
sold to local businesses.  

Mr. Cassidy and partner Isaac Canfield drilled a 1,500 foot 
deep oil well a few miles away in 1881. The success of this 

deeper well encouraged more drilling. Refineries were 
built in Florence and Pueblo to separate the lighter com-
pounds for sale as kerosene.  Most of this oil was sealed 
in cans and transported by wagons to be sold in nearby 
towns. There was little use for the heavier oil, so it was 
burned, disposed of in 
nearby streams or buried.

Between 1890 and 1902 oil
wells were drilled around the 
state in Rio Blanco, Las Animas,
Boulder and Mesa counties.
The first mass-produced 
automobiles became available
in 1902. The new internal 
combustion engine used 
gasoline made from the heavier 
portions of petroleum that
previously were thought of as 
waste. The first “filling station” in Denver in 1910 was a 
barrel full of gasoline mounted on a rack with a hose that 
used gravity to let gasoline flow into the tank of the car. 

The first rule for oil and gas development was adopted in 
1889. This rule prohibited emptying oil into streams and 
rivers. Other rules followed over the years.  The 
Colorado Oil and Gas Conservation Commission, also 
called COGCC, came into being in 1951 to provide one 
agency to oversee this thriving and important part of the 
Colorado economy. 

Florence, Colorado 
in the 1890s.  
Courtesy of Denver 
Public Library 
Western History 
Collection Drilling

Environmental Protection



Split Estate Colorado law allows one person to own 
the surface of the land, the area you can see and farm and 
ride a bike on.  Another person may own the right to mine 
or produce the coal, gold, oil or other minerals beneath 
that land. When an oil and gas company is preparing to 
drill a new well they must first identify both the surface 
and mineral owners. One person may own both, but often 
the land is owned by one person, the rights to the miner-
als below are owned by another. The company will sign an 
agreement with the surface owner and the mineral owner 
before drilling.

Many of the early settlers discovered the value of farming 
and ranching to feed the gold miners. Because much of 
Colorado land is used for farming and ranching, it is 
common to see a pumpjack or drilling rig next to a hay 
stack or with cattle grazing next to it. Sometimes a sur-
face owner may ask the company not to come onto the 
property during sensitive breeding or growing periods. The 
COGCC works with the land and mineral owners and oil 
companies to ensure that the surface isn’t damaged while 
extracting the oil and gas and that the land is reclaimed 
properly when the well is no longer producing.
 

Interim reclamation is restoring portions of a well 
location the company is not actively using during the time 
the well is producing oil and gas.
 
Final reclamation is the last step taken after the well 
is no longer producing oil or gas and has been plugged. It 
is important to plan for this step from the beginning by 
setting aside soil and keeping rain water from eroding the 
area.

Some oil and gas locations are on farm land and these sites 
are then returned to farming. In this photo native grass has 
been planted—you can’t tell that an oil and gas location 
was ever there!! 

Picture of reclaimed well site.
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Oil and Gas and Agriculture Working Together


