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LOVELAND CITY COUNCIL  
PLANNING COMMISSION 

STUDY SESSION 
TUESDAY, JUNE 12, 2012 

CITY COUNCIL CHAMBERS 
500 EAST THIRD STREET 
LOVELAND, COLORADO          

 
THE CITY OF LOVELAND DOES NOT DISCRIMINATE ON THE BASIS OF DISABILITY, 
RACE, CREED, COLOR, SEX, SEXUAL ORIENTATION, RELIGION, AGE, NATIONAL 
ORIGIN, OR ANCESTRY IN THE PROVISION OF SERVICES. FOR DISABLED PERSONS 
NEEDING REASONABLE ACCOMMODATION TO ATTEND OR PARTICIPATE IN A CITY 
SERVICE OR PROGRAM, CALL 962-2343 OR TDD # 962-2620 AS FAR IN ADVANCE AS 
POSSIBLE. 
 
6:30 P.M.  STUDY SESSION - City Council Chambers 
 
  
1. City Manager           (90 minutes) 

Panel Discussion Regarding Oil and Gas Extraction and Development  
On May 15 2012, City Council approved an emergency ordinance imposing a nine month 
moratorium on the acceptance, processing, and approval of any applications, permits, or 
other approvals for oil and gas uses.  The ordinance is intended to allow the City time to 
investigate the extent of the City’s authority to regulate such uses and develop and 
implement appropriate regulations, if necessary, to protect the public’s health, safety and 
welfare.  Staff will seek direction from Council in the development of the appropriate 
regulations over the next few months. 
 

ADJOURN 
 

gilbea
Typewritten Text



 

              

City of Loveland Council Meeting Agenda   Page 1 of 3 

 

CITY OF LOVELAND 
 DEVELOPMENT SERVICES DEPARTMENT 

Civic Center · 500 East 3rd Street · Loveland, Colorado 80537 
         (970) 962-2346 · FAX (970) 962-2945 · TDD (970) 962-2620 

 

 

 
AGENDA ITEM:               1   
MEETING DATE: 6/12/2012 
TO: City Council/Planning Commission 
FROM: Bill Cahill, City Manager 
PRESENTER:  Greg George, Director, Development Services 
              
TITLE:  
Panel discussion regarding oil and gas extraction and development  
 
RECOMMENDED CITY COUNCIL/PLANNING COMMISSION ACTION:  
Informational only 
              
DESCRIPTION: 
On May 15 2012, City Council approved an emergency ordinance (Attachment A) imposing a 
nine month moratorium on the acceptance, processing, and approval of any applications, 
permits, or other approvals for oil and gas uses.  The ordinance is intended to allow the City 
time to investigate the extent of the City’s authority to regulate such uses and develop and 
implement appropriate regulations, if necessary, to protect the public’s health, safety and 
welfare.   
 
Staff will seek direction from Council in the development of the appropriate regulations over the 
next few months. 
 
              
SUMMARY: 
The following six panelists have been invited to present information to City Council, Planning 
Commission, City staff and the public. 
 

1. DR. KENNETH H. CARLSON 
Ken Carlson is an Associate Professor in Civil and Environmental Engineering at 
Colorado State University with over 20 years of experience in water treatment, 
wastewater handling and environmental engineering.  Dr. Carlson is the co-director of 
the Colorado Energy Water Consortium, a public-private partnership that is addressing 
water issues associated with oil and gas exploration and production in Colorado and the 
Rocky Mountain region.  Through the consortium, Dr. Carlson is working with industry, 
the Colorado Oil and Gas Association and the National Renewable Energy Lab on water 
quantity characterization and frac flowback/produced water quality assessment.  Current 
work includes studies related to fuel source water intensity, treatment of frac fluid 
flowback and produced water and optimization of water handling and management with 
GIS-based tools.  Dr. Carlson has been instrumental in organizing the Colorado State 
University Natural Gas Symposium in 2011 and 2012 and the Fundamentals of the 
Natural Gas Industry class in 2012. Dr.  Carlson has a BS in chemical engineering from 
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the University of Wisconsin, MS in Civil Engineering from Colorado State University and 
a PhD in Environmental Engineering from the University of Colorado – Boulder.  Before 
coming to Colorado State University, Dr. Carlson worked for over 10 years in private 
industry including multiple positions in the environmental consulting field.  

2. TISHA CONOLY SCHULLER 
Ms. Tisha Conoly Schuller serves as President and Chief Executive Officer of the 
Colorado Oil & Gas Association.  As President, Ms. Schuller is responsible for leading 
the industry in Colorado legislative, regulatory, and public relations matters.  Previously, 
Ms. Schuller served as a Principal and Vice President with Tetra Tech, a national 
environmental consulting and engineering firm.  In addition to running business 
operations, Ms. Schuller spent 15 years conducting environmental permitting for oil and 
natural gas projects across the country.  She has a B.S. in Earth Systems with an 
emphasis in Geology from Stanford University.  Tisha is an Advisory Board Member of 
the American Red Cross in Denver. 

3. SHANE DAVIS  
Shane Davis currently chairs the Poudre Canyon Group of the Rocky Mountain Chapter 
of the Sierra Club, and serves as the Group’s Conservation Chair.  He serves as an At-
Large Member of the Chapter Executive Committee and as the Information and 
Research Manager - Oil & Gas Mining.  Mr. Davis is a research biologist, and currently is 
a lead investigator into adverse environmental and human health impacts related to the 
Colorado oil and gas industry’s use of hydraulic fracturing.  He has also worked with the 
Colorado State Parks Department of Natural Resources, and is a former National 
Science Foundation grant recipient in molecular genetics.  While overseas managing a 
pilot program in environmental safety and security for the Department of Defense, he 
was awarded a medal for his work by NATO. 

4. THOM KERR 
Thom Kerr is the Acting Director at the Colorado Oil and Gas Conservation Commission 
(COGCC).  Prior to securing his COGCC position, Mr. Kerr spent fourteen years in the 
oil and gas industry with exploration and seismic firms.  Since August 2007, Mr. Kerr has 
been heavily involved in COGCC’s latest rule making initiative and has contributed to 
several other rulemaking proceedings since 1994.  

5. KENT KUSTER 
Kent Kuster has served as the Oil and Gas Liaison from the Colorado Department of 
Public Health and Environment for four years and prior to this Kent spent six years 
working for the Water Quality Control Division.  In his role as CDPHE Oil and Gas 
Liaison, Kent is responsible for consultations with the Local Governmental Designee, 
COGCC and the Oil and Gas Operator as well as coordination between the COGCC and 
CDPHE.  Before joining CDPHE in 2001, Kent was a Public Works Director with 20 
years of experience in the public utility field.  

6. RANDY MIROWSKI 
Randy Mirowski is the Fire Chief for Loveland Fire Rescue Authority (LFRA). He is also 
the liaison to the City of Loveland’s Management Team (M-Team), the Loveland Fire 
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Rescue Authority Board, the Loveland Rural Fire District Board, and the Fire Rescue 
Advisory Commission (FRAC).  Chief Mirowski has accredited degrees from Aims 
Community College, (A.A.S. Fire Science Technology), Colorado State University (B.S. 
Technology, Education and Training), and an M.A. in Organizational Leadership from 
Gonzaga University in Spokane, WA (May 2011).  Chief Mirowski’s fire service career 
has spanned over 38 years.  He holds numerous command certifications in the National 
Incident Management System (NIMS) and most recently completed his Blue Card 
certification in Hazard Zone Management. 
 

Citizens have raised concerns regarding potential environmental impacts resulting from 
directional drilling and horizontal fracking.  Attachments B, C and D provide information on 
potential impacts on air and water quality and Attachment E provides information on 
earthquakes. 
 
A short video will be presented at the beginning of the meeting to illustrate the basic processes 
of directional drilling and horizontal fracking.  The following is a link to that video:  
Natural Gas Shale Horizontal Drilling Video                                                                                                       
              

REVIEWED BY CITY MANAGER:   
              
 
LIST OF ATTACHMENTS: 

A. Moratorium Ordinance 
B. Abstract - Human health risk assessment of air emission from development of 

unconventional natural gas resources: Lisa M. McKenzie, Roxana Z. Witter, Lee S. 
Newman, John L. Adgate (for a copy of the full study e-mail Dr. McKenzie at: 
lisa.mckenzie@ucdenver.edu) 

C. Investigation of Ground Water Contamination near Pavillion, Wyoming, (Draft): Dominic 
C. DiGiulio, Richard T. Wilkin and Carlyle Miller, U.S. Environmental Protection Agency 
and Gregory Oberley, U.S. Environmental Protection Agency, Region 8 

D. Abstract - Natural Gas Operations from a Public Health Perspective, Human and 
Ecological Risk Assessment: Theo Colborn, Carol Kwiatkowski, Kim Schultz, Mary 
Bachran (to link to this article: 
http://cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/PDFs/fracking
%20chemicals%20from%20a%20public%20health%20perspective.pdf) 

E. Earthquakes Triggered by Humans in Colorado — a background paper by the Colorado 
Geological Survey: Submitted to the City of Loveland by Vince Matthews, Director and 
State Geologist 

F. Panelists’ presentations/outlines 
 
 

http://www.api.org/policy-and-issues/policy-items/hf/drilling_video.aspx
mailto:lisa.mckenzie@ucdenver.edu
http://cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/PDFs/fracking%20chemicals%20from%20a%20public%20health%20perspective.pdf
http://cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/PDFs/fracking%20chemicals%20from%20a%20public%20health%20perspective.pdf




































































































































































































































































Earthquakes Triggered by Humans in Colorado — a background 
paper by the Colorado Geological Survey 

 

TABLE OF CONTENTS 

Natural Earthquakes and Earthquakes Triggered by Humans in Colorado 

Hydraulic Fracturing (Hydro-fracs) and Earthquakes 

Waste Fluid Disposal from Oil & Gas Operations and Earthquakes 

The Trinidad Earthquakes 

The Colorado Oil and Gas Conservation Commission and the Potential for Triggering Earthquakes 

Resources on Colorado Earthquakes 

 

Natural Earthquakes and Earthquakes Triggered by Humans in Colorado 

Colorado has experienced numerous natural earthquakes, including a magnitude 6.6 earthquake in 
1882.  However, the state is world famous for its triggered (induced) earthquakes.  A variety of human 
activities in Colorado have triggered earthquakes during the past half century: 

• During the 1960s, the triggering of earthquakes from injection of waste fluids at the Rocky 
Mountain Arsenal near Denver made news around the world.   

• In the 1970s, an experiment involving a waterflood at the Rangely oil field in northwest 
Colorado was the first time in human history that earthquakes were intentionally turned off and 
on, by varying the injection pressures of water underground.   

• Two earthquakes greater than magnitude 5.0 were created in 1969 and 1973 by underground 
nuclear explosions that were part of an experiment to increase extraction of natural gas.   

• A seven-fold increase in earthquakes was recorded during filling of the Ridgeway reservoir in 
1986.  

• Beginning in the 1990s, injection of brine water beneath the Paradox Valley of western Colorado 
triggered thousands of earthquakes that increased in magnitude up to 4.2, but decreased in 
magnitude after the injection protocol was modified.   

• Nearly 200 earthquakes with magnitude 2.8 to 3.4 were recorded in a two-year period (2007-
2009) in the Paonia area, and are attributed to underground coal mining activity.   
 

With this background in human-caused seismicity in Colorado, it is normal to ask whether any new 
earthquake activity occurring in the state is triggered by some human activity.  It is important in this 
discussion to remember that Colorado is an active tectonic province that is essentially being pulled apart 
where the Rio Grande Rift cuts north/south across the mountainous, central part of the state.  The high 
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mountains in the state are a result of uplift on faults (with associated earthquakes) that are part of the 
rift system.   
 
Three faults in the state have received sufficient study to be included in the USGS National Seismic 
(Earthquake) Hazard Map, and are listed as being capable of generating earthquakes of 7.0 magnitude, 
or greater.  There are many more faults in the state that could probably generate significant 
earthquakes, but have not received sufficient study, or documentation, to be included in the hazard 
map.  With our current state of knowledge, it is not possible to predict when or where, the next large 
earthquake might occur in Colorado. 

Hydraulic Fracturing (Hydro-fracs) and Earthquakes 

Using water to artificially fracture rock layers below ground in order to increase oil and gas production 
has been conducted in the United States since 1947.  Before that, nitro glycerin was used to artificially 
fracture the rock.  Nearly all of the oil and gas wells drilled in Colorado today require hydro-fracing in 
order to produce economic quantities of oil and gas. 

There are only two instances in the world where hydro-fracing near faults has been interpreted to cause 
earthquakes, one in Oklahoma and one in Great Britain.  Both of these were less than magnitude 3.0, 
which causes a shaking intensity that most people would not notice. The USGS states, “Fracking causes 
small earthquakes, but they are almost always too small to be a safety concern.”  Scientists at both the 
state and federal level have been frustrated by the widespread misrepresentation in the media that 
“fracking causes earthquakes”.    

Waste Fluid Disposal from Oil & Gas Operations and Earthquakes 

Oil and natural gas operations commonly produce water that must be handled within strict state and 
federal regulations.  

• Small amounts of water are produced with normal, natural-gas wells and oil wells.  
• Larger amounts of water can be produced from coalbed methane wells, from water-flooding of 

an oil field, and from very old oil wells.   
• After a well is hydro-frac’ced, not all of the water stays in the formation, but some of the water 

is recovered and flows back to the surface (~ 9% of all oil & gas waste fluids in Colorado). 

Any water brought to the surface during oil and gas operations, must be disposed of properly. There are 
several common ways to deal with the water depending on its chemical properties.  

• Putting it into lined ponds and evaporating the water,  
• Disposing of it directly into streams or applying it to the surface (must meet water-quality 

standards),  
• Treating it to water-quality standards before putting  into streams or rivers,  



• Re-injecting it into the ground in a Class II UIC well under guidelines promulgated by the US EPA 
and administered by the Colorado Oil and Gas Conservation Commission (COGCC). There are 
approximately 145,000 of these wells in the U.S., and 309 in Colorado. 

Several recent earthquake swarms across the U.S. have generated questions as to whether they were 
triggered by oil and gas operations.  Indeed, the USGS created a recent flurry of publicity and 
controversy by claiming that an increase in earthquake activity throughout the midcontinent (including 
Colorado), is “almost certainly manmade”. The directors of the Oklahoma and Colorado Geological 
Surveys independently characterized these conclusions for their states as premature.   

A number of earthquakes in several states are currently being investigated in order to determine 
whether it is plausible that water injection may have triggered them. 

• The Center for Earthquake Research at the University of Memphis and the Arkansas Geological 
Survey jointly concluded that water disposal from oil and gas operations was the most probable 
cause of more than 1200 micro-earthquakes on a fault near Guy, Arkansas. 

• The Youngstown, Ohio area experienced several small earthquakes, culminating in a 4.0 
magnitude event on January 1st, 2012.  Current evidence suggests these events were triggered 
by a nearby brine injection well.  Scientists continue to gather data and investigate the 
connection between the quakes and well. 

• Oklahoma experienced a 5.6 magnitude earthquake near some injection wells.  Scientists are 
investigating whether there is a causal link between the two. 

• Earthquakes in the Raton Basin of Colorado and New Mexico are currently being re-studied to 
evaluate whether there is a link between injection of water from coalbed methane production 
and earthquakes in that area. 

The Trinidad Earthquakes 

The Raton Basin of Colorado and New Mexico has more than 3,000 wells producing natural gas from 
coal beds (coalbed methane or CBM).  Trinidad, Colorado is located near the eastern apex of the basin.  
The earthquakes occurring in the basin are commonly referred to as the “Trinidad earthquakes”; 
although the earthquakes extend out more than 30 miles to the southwest, west, northeast, and 
northwest from Trinidad.  The Colorado portion of the Raton Basin has 22 Class II UIC wells disposing of 
produced water.  Most of these wells are not using pressure to inject the water, but are simply flowing 
into the underground layers 4,000 to 5,000 feet deep under gravity.  Other produced water in the basin 
is disposed of on the surface. 

The Trinidad area has a history of natural earthquakes: 

• In 1966, a 4.5 magnitude earthquake was reported northeast of Trinidad. 
• In 1973, a swarm of four earthquakes ≤4.2 magnitude was reported west of Trinidad, decades 

before water injection began.  
• In 1983, a magnitude 3.2 earthquake was reported northeast of Trinidad. 
• In 1996, a series of three earthquakes ≥3.2 magnitude hit northeast of Trinidad. 



• During this era, detection and location of earthquakes in Colorado was significantly inadequate. 

In 2001, a swarm of earthquakes culminating in a magnitude 4.6 occurred west of Trinidad. 

• Initial location of the earthquakes showed the epicenters scattered over 75 square miles with a 
random pattern.   

• USGS deployed 12 portable seismometers.  
• Several lines of data and studies demonstrated that the earthquakes were actually occurring 

along a previously unrecognized, normal fault that trends northeast-southwest, and is inclined 
~75 degrees toward the southeast.   

• Two water-disposal wells are located within 7,400 feet of the fault.   
• Separate, and different, analyses conducted by CGS and USGS both concluded the data was 

equivocal as to whether the earthquakes were triggered by fluid injection. 
• The earthquakes on the fault mapped in 2001 stopped, even though injection in the wells 

continued at the same rate. 

For the next decade, no earthquakes were reported on the fault by the National Earthquake Information 
Center (NEIC).  However, small earthquakes (most too small to feel) occurred fairly regularly throughout 
the rest of the Raton Basin.  These earthquakes appeared to follow no pattern, but seemed fairly 
random.  It should be remembered that seismograph coverage in Colorado was inadequate to pinpoint 
the epicenters of earthquakes. Errors of plus or minus ten miles, or more, could be experienced.   

During this decade, the Earthscope Transportable Array moved across Colorado providing better data 
for locating earthquakes during the two years that those seismographs were in place.  The Earthscope 
data showed several clusters of earthquakes (rather than the random patterns seen before), with the 
largest cluster in the New Mexico portion of the basin.  CGS purchased one of those stations east of 
Trinidad in an effort to improve the accuracy of locating earthquakes.  Researchers have recently 
studied the Earthscope data and attempted to retroactively improve the NEIC locations. 

A damaging, magnitude 5.3 earthquake struck the Trinidad area in August 2011.  This event renewed 
interest in whether the earthquakes were triggered by underground disposal of produced water.  
Several seismographs were deployed by the USGS in the area immediately after the 5.3 M earthquake.  
In December, the oil and gas industry deployed additional seismographs deep underground to 
complement the USGS instruments.  Excellent data is now being obtained on the location, number, and 
size of the earthquakes; most of which are too small to feel.  This new data will provide researchers with 
information to perhaps finally understand the cause(s) of the earthquakes in the Raton Basin. 

The Colorado Oil and Gas Conservation Commission (COGCC) and the Potential for Triggering 
Earthquakes 

In 2011, the COGCC took a proactive stance toward the possibility of injection wells causing earthquakes 
and asked the Colorado Geological Survey (CGS) to review all new permit applications for water disposal 
wells.  CGS has been reviewing those applications since October 2011 and is making recommendations 
to COGCC.   CGS is also working with COGCC to understand the origin of the Trinidad earthquakes. 



Resources on Colorado Earthquakes 

Earthquake Reference Collection 

This CGS collection consists of more than 500 publications relevant to Colorado earthquakes, 
including many that are hard to find. A large number of these are available online as PDFs. 

Earthquake and Fault Map Server 

This CGS online resource shows earthquakes and young faults in Colorado. Mousing over an 
earthquake will show the date and magnitude/intensity. Double-clicking on an earthquake will 
bring up an information sheet on the event. 

Mousing over a fault will show the name of the fault. Double-clicking on a fault will bring up an 
information sheet on the event. The sheet will include a variety of information including 
applicable literature references. 

Induced Earthquake Bibliography 

This is an excellent online resource for publications relevant to the triggering of earthquakes by 
a variety of means. 

We Don’t Have Earthquakes in Colorado, Do We? 

This 2002 RockTalk publication by CGS is a primer on earthquakes in Colorado. It also has a 
summary of the USGS and CGS investigations of the 2001 Trinidad earthquake swarm. 

Earthquake Hazards Brochure 

This map and information brochure contains locations of earthquakes and Quaternary faults in 
Colorado.  It was produced by the Colorado Earthquake Hazard Mitigation Council in 2008.  You 
can obtain free hard copies from the Colorado Geological Survey, or view it online. 

 

 

http://geosurvey.state.co.us/hazards/Earthquakes/Reference/Pages/Search.aspx�
http://geosurvey.state.co.us/hazards/Earthquakes/Pages/Maps.aspx�
http://www.nyx.net/~dcypser/induceq/induceq.bib.html�
http://geosurvey.state.co.us/hazards/Earthquakes/Pages/Earthquakes.aspx�
http://geosurvey.state.co.us/hazards/Earthquakes/Documents/Earthquake_Map_2008.pdf�
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TISHA CONOLY SCHULLER 

Ms. Tisha Conoly Schuller serves as President and Chief Executive Officer of the Colorado Oil & Gas 
Association (COGA).   

 

Oil and gas development has been occurring safely in Colorado for over 100 years.  With 
operations moving into communities new to oil and gas production, there is heightened 
public interest and concern.  This presentation will briefly address common 
misconceptions about oil and gas development and will cover water protection, spill 
prevention, water use, drilling locations, property values, air quality protection, and 
disclosure of hydraulic fracturing fluids. 

 



SHANE DAVIS  

Shane Davis currently chairs the Poudre Canyon Group of the Rocky Mountain Chapter of the 

Sierra Club, and serves as the Group’s Conservation Chair.  He serves as an At-Large Member of 

the Chapter Executive Committee and as the Information and Research Manager - Oil & Gas 

Mining. 

"The Hidden Impacts of Fracking in Colorado" 

This presentation uses genuine COGCC data to arrive at analyses that demonstrate temporal 

trends of impacts caused by mining that uses hydraulic fracturing methods. The 

presentation is a visual journey of Colorado specific oil and gas incidents that have caused 

adverse impacts to the environment and human health. I use statistics, actual reported 

cases, reclamation issues, failures, Notice of alleged violations, API information,  methods 

of improvements, satellite imagery, and various other data collected and compiled from 

Colorado Oil and Gas Conservation Commission's database(s). 

 



THOM KERR 

Thom Kerr is the Acting Director at the Colorado Oil and Gas Conservation Commission 

(COGCC). 

His presentation will include: 

1. A recap of the activity in the Loveland area. 

2. A review of COGCC rules and regulations that directly address the concerns about 

environmental impacts from hydraulic fracturing. 
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