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Oil and Gas is often a very controversial topic
(maybe the biggest reason):

Colorado’s split estate legal system:

In simple terms: Someone owns the surface and someone 
else owns the minerals (including oil and gas) below the 
surface. 

Under State law: Surface landowners must grant reasonable 
access for mineral owners to extract oil and gas.

This can set up clashes between landowners and oil & gas 
companies. 
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More reasons for the controversy
 Well pads have been getting closer and closer to homes & schools 

 While most of the nuisance aspects are temporary, there is heavy truck 
traffic, noise and bright lights at night – as well as potential real estate price 
drops. The period of nuisances depends on how many wells are drilled and 
fracked. 

 Location – oil & gas development can occur in any type of zoning, even 
residential

 Spills reported in the news – can be concerning if you don’t understand how they 
are reported and remediated

 Chemicals used for fracking are concerning to those who aren’t familiar with 
the fact that there is no public exposure

 Misinformation on the internet and in documentaries.  Many things that 
occur elsewhere are not applicable to Colorado. (The movie Gasland shows 
someone lighting a faucet on fire but that is not due to oil & gas development).

 Fear of Earthquakes – no direct link to drilling or fracking, only to underground 
disposal (injection wells) 

 Concerns about groundwater 
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A 4-well pad in Weld County  

8-well pads are becoming the norm in Arapahoe County

Well pads can be located adjacent to neighborhoods
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Drilling in proximity to homes in Frederick, CO
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Let’s talk about Geology

The Front Range horizontal drilling is to the The Niobrara Shale, 

deposited as layers of mud 87-82 Million Years Ago. 

This dark shale is rich in hydrocarbons, derived from the 

decomposition of tiny marine organisms. 
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This is a sample of Niobrara Formation crude oil.

Crude oil is a mixture of oil, 

natural gas and salt 

water. The water layer is the

clear layer on the bottom of the 

bottle.  The water is a remnant of

the sea water the mud

was deposited in. When it’s

brought to the surface along with the oil and 

gas, the water is called “Produced Water”. Oil

floats on the saltwater and gas is 

present in and above the oil layer. 7



Produced water has to be disposed so it’s injected 

into layers beneath all producing layers

 Too saline to treat economically currently (Total Dissolved Solids > 

55,000 ppm) to clean it up and use it again.  The salts would damage the 

formation if used for fracking. Can’t evaporate it in ponds due to odors 

 The only other option is to dispose of it underground, in formations 

below the producing horizons.  Our Niobrara Shale and Dakota Sandstone 

formations are about 7,000+ ft deep and 7,700 ft deep.  Injection zones 

are > 9,200 – 11,000 ft down. 

 If the produced water is injected at high pressures and volumes too 

great for the formation, induced seismicity will be the result (aka 

earthquakes).  COGCC heavily regulates pressures and volumes, as well 

as which formations can be used for injection.  
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Horizontal Drilling Rig and Pad

~$3 M/well depending how far the horizontal well extends

About 8 +/- days to drill a single well to the Niobrara
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Horizontal Drilling: Hole starts as vertical and the drilling bit is turned. While 

it’s good to get around obstacles, the major intent is to intersect a larger cross-

section of the producing formation 
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More reasons why wells are drilled horizontally:

Smaller “footprint” means less surface disturbance.

Fewer well pads, fewer access roads

One Well Pad or 32?
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Once the hole is drilled, it’s lined with casing and cement to keep the hole 

open. Casing is placed inside casing with cement in between to prevent 

migration of any fluids from the target formation to the aquifers.

Note the

aquifer

shown 

in blue.

Casing +

cement in 

place before

they drill 

below

the aquifers..
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Preparing for fracking
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Hydraulic Fracturing (aka Fracking):

Water mixed with trace amounts of chemicals, is used to 

fracture the rock formation, followed by sand. Sand ensures 

the fractures stay open and allows oil and gas to move 

through it.  
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On to Fracking.  This is an aerial view. 
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Sound Walls 
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Where do the fractures go?

They stay in the formation of interest. 

Typical fracture:

Length 300’ to 1500’

Width: 0.1” – 0.3” (10X thicker than a human finger nail)

17



More on Fracking

 About 5M gallons are used for each “frack job”.  So if there are 4 wells 
drilled on a pad, 20 Million gallons need to be transported to that pad, 
just for fracking – either by  trucking the water or piping it to the pad. 

 Although 5 Million gallons per well is a lot, the Division of Water 
Resources estimates that an average of less than 0.1% of the water used 
statewide from 2011-2015 was for fracking each year.  (That number 
could increase with longer laterals. No new DWR data).  The vast 
majority of the water used statewide was for agriculture (86.5%). 

 About 90% of what’s injected is fresh water.  Sand is 9% and chemicals 
are about 1%
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 HF Fluids

 Composition of Frac Fluid
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Composition of Frack Fluid – And Common Uses
see the percentages on the previous slide

 Diluted Acid (Hydrochloric, Muriatic Acid) - Swimming Pools

 Biocide (Glutaraldehyde) - Dental Disinfectant

 Breaker (Ammonium Persulfate) - Bleaching Hair

 Crosslinker (Borate Salts) - Laundry Detergents

 Iron Control (Citric Acid) - Food Additive

 Gelling Agent (Guar Gum) - Biscuits

 Scale Inhibitor (Ethylene Glycol) - Antifreeze

 Surfactant (Isopropanol) - Glass Cleaner

 Friction Reducer (Polyacrylamide) - Water and Soil Treatment
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3 Protections in Place for Groundwater

 Geologic Separation (Aquifers are way above the producing formation 
and separated by impermeable shale – over 5,000’ above)

 Multiple layers of cement inside multiple layers of steel casing

 Stricter state rules that include sonic bond logs to make sure the hole 
is completely lined with cement
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A Little About Regulation 
 Prior to April 2019, Local Governments only had authority over:

 Traffic

 Construction of Access Roads

 Use and Maintenance of Public Roads

 Emergency Response Planning

 Weed Control

 Erosion Control 

 Floodplain Encroachment

Several Front Range local governments were sued by the State when they 
attempted to enact stricter laws than the Colorado Oil & Gas Conservation 
Commission. 

MOUs were used throughout the state.

What happened in April 2019?  Senate Bill 19-181 was signed into law by the 
Governor, making public health and the environment the Commission’s top 
priority, rather than conservation of oil and gas.  
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Now that SB19-181 is approved…
 State preemption over Oil & Gas is removed for surface operations

 Local Governments now have authority to develop “reasonable” regulations to 

govern site approval and mitigate impacts (surface operations). State 

maintains control of downhole operations. 

 Since summer 2019, the Arapahoe County Planning Division has done: 

stakeholder outreach, researched what other jurisdictions drafted or adopted, 

conducted open houses, drafted rules, done 2 stakeholder surveys, examined 

COGCC’s new rules and conducted numerous study sessions. 

 Staff will send out the revised draft rules to stakeholders in June. 

 The following 3 slides list the direction given to staff by the BoCC on our draft 

rules for Health & Safety, Quality of Life and Process Improvements. 

 We also drafted rules for: Improved Operations and Wildlife, Wetlands, 

Riparian Areas and Streams. 
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Arapahoe County Board of County Commissioners Direction Received

Health & Safety
Health & Safety Do Don’t

Air Quality (AQ) CDPHE has new AQ regs; County doesn’t have an AQ 

expert. 

√

Emergency Response Plans Provide preliminary ERPs at initial application; Update 

when GIS data is available

√

Firefighting Supplies Water (volume) and foam (type) approved by fire 

district

√

Coordinated training 

w/operators & emergency 

responders

Prior to drilling and thereafter at regular intervals √

Report all chemicals 

used/stored on site

To promote the safety of emergency responders and 

site workers

√

Report all facility incidents 

to emergency responders

Including spills, releases, fires, explosions, lightning 

strikes, accidents, chemical exposures, etc. 

√

Setbacks 1,000’ from edge of pad to the nearest occupied 

structure; 300’ from wetlands & riparian areas

√

Reverse Setbacks 250’ from existing wells to new occupied structures; 

Will allow for 200’ fire hoses.  
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Arapahoe County Board of County Commissioners Direction Received

Quality of Life
Quality of Life Proceed Don’t

Noise 60 dbA and 65 dbC; measured at property line, not the home. √

Light Mount lights on insides of sound walls √

Lights must be full-cutoff and shielded √

Visual 

Mitigation

Landscaping/Screening w/in 6 months of completion if w/in ¼ 

mile of homes

√

Privacy fencing 8’ high √

Low-profile production equipment if within ¼ mi of homes √

Minimize the size and number of tanks using pipelines √

Traffic Limit heavy truck traffic during peak commuting hours and 

school bus hours

√

County approval of truck routes √

Pipe water to pads for fracking √

Road Damage Agreement √
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Unmitigated Lighting vs Mitigated 
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Example of Visual Mitigation: 
Secured 8 Ft Privacy Fencing + Undulating 

Berm along Hayesmount Road
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Please email any questions to dkocis@Arapahoe.com

Animation on drilling and fracking:

https://www.youtube.com/watch?y=VY34PQUiwOQ
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Other Regulatory Authority/Permitting 

 Permitting of the Wells – Colorado Oil & Gas Conservation Commission

 Permitting of the Well Pads – COGCC and the Local Governments

 Permitting of the Access Roads – Local Governments

 Air Quality – Colorado Department of Public Health & Environment, Air Quality Control 

Division

 Water Quality – COGCC and CDPHE Water Quality Control

 Wetlands – Colorado Parks and Wildlife, Local Governments and possibly Army Corps of 

Engineers

 Waste Management - CDPHE and COGCC

 Pipelines – Federal and Local Governments

 Spill Prevention, Control and Remediation – COGCC and CDPHE

 Wildlife – Colorado Parks and Wildlife
32



Very Bright Lights During Drilling and Fracking 

for worker safety
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