
From: Hoefler, Gabi
To: Nanner Fisher; Boulder County Board of Commissioners
Cc: Haverfield, Carrie; Milmoe, Pam
Subject: RE: 11890 Niwot Road / Encana
Date: Friday, November 16, 2012 4:31:58 PM

Mrs. Fisher,
In response to your updated complaint below regarding the bright red flame and monitoring of the
stack.  This well site is controlled and the bright red flame you are seeing would be the flare from the
combustor/emissions control unit. If it is visible, then you know the system is operating. Here is the
response from Paul Buck at Encana,
 
"From reading the complaint, it sounds like Ms. Fisher is writing about the enclosed flares on site. We
are monitoring these 24/7 through our data acquisition system. The bright red that she is seeing is the
flame in the stacks or reflection of the flame in the bird screens on top of the flares. We replaced the
previous enclosed flares on site a few weeks ago in response to her noise concerns. The flares that we
currently have on site are high capacity and are quieter than the previous flares. We will submit
appropriate APENs to the state when they are due. Please let me know if you have any questions or if I
can provide more detail. Thank you, Paul."
 
If you have further questions, feel free to contact me,
Gabi Hoefler
Boulder County Public Health
 

 
 
 
 

From: Milmoe, Pam
Sent: Friday, November 16, 2012 12:09 PM
To: Nanner Fisher; Boulder County Board of Commissioners
Cc: Haverfield, Carrie; Hoefler, Gabi
Subject: RE: 11890 Niwot Road / Encana

Hi Nanner,
 
We are still waiting on some additional information from Encana and are continuing to pursue
the investigation from 9/15.  Thank you for the additional information about your concerns
about the operation of the well.  We will investigate these concerns as well and get back to
you with this additional information.
 
Pam
 
Pam Milmoe
Air Quality and Business Sustainability Coordinator
Boulder County Public Health
3450 Broadway
Boulder, CO 80304
303-441-1189 p
303-441-1468 f
 
Our Vision:  To be trusted advisors who cultivate a healthy, sustainable community through
positive partnerships and exceptional customer service.
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From: Nanner Fisher [mailto:nanfish5@gmail.com] 
Sent: Friday, November 16, 2012 12:00 PM
To: Milmoe, Pam; Boulder County Board of Commissioners
Subject: Fwd: 11890 Niwot Road / Encana
 
Ms. Milmoe and County Commissioners,
In response to your email below (Pam), I received 1 phone call from Gabi Hoefler. She was
pathetically inadequate in her responses to my questions and said she may or may not get
back to me with more information on the well. Of course, I have never heard another word
from her. I am appalled at the complete lack of concern that the Boulder County Health
Department is showing over this incident and am looking into further actions to protect
myself, my family and my neighbors. Yesterday, I sent an email requesting a "victims
meeting" with the commissioners to discuss this further but, of course, I have not heard back
from them. I am not going to just let this go.
I would also like to add an update complaint about the well site at 11890 Niwot Road. The
state has a Form 18 for complaints, do you have any such form? I haven't found one on your
website so I will just tell you in this email. There is an obvious problem with the emissions
and stacks at this well. Encana is monitoring them 24/7, they are burning bright red 24/7 and,
at one point, they were completely removed and replaced. Has anyone from Boulder County
been monitoring this? Are you even aware of it? This is outrageous and my family and
neighbors are potentially paying a life-threatening price at your negligence. I would like to
know what you plan to do about it. Please respond to me as soon as possible. Thank you,
 
Nanner Fisher
12476 Niwot Road
Longmont, CO 80504
720-771-7823
 
 
Begin forwarded message:

From: "Milmoe, Pam" <pmilmoe@bouldercounty.org>
Subject: Re: 11890 Niwot Road / Encana
Date: October 1, 2012 10:37:40 AM MDT
To: Nanner Fisher <nanfish5@gmail.com>
 
Hello Nanner, 
 
Thank you for forwarding these photographs. It really helps us to respond when we can see
what you are seeing and so we can investigate, and follow up with the responsible party and
with you.
 
I have asked Gabi Hoefler on my team to investigate this issue and to get back with you
when she has some information.
 
One issue that occurs to me from looking at the photographs, and that she may discuss with
you, is how dust or opacity is assessed visually. Gabi is certified to visually "measure" dust
or opacity. In doing this we do take into account the effect of the sun shining on air borne
particles that can make these particles look more dense than air quality monitors would
indicate.
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Thank you again for taking and sending these photographs and for alerting us to this issue so
we can investigate.
 
Pam
 
Sent from my Verizon Wireless 4G LTE DROID

Nanner Fisher <nanfish5@gmail.com> wrote:

Ms. Milmoe,

As per your conversation with Rod Brueske, he asked me to send you the pictures I took from my back door on
9/15/12 of the Encana well site silica cloud at 11890 Niwot Road. My husband and I noticed a lot of white dust
spewing out of the site right before sunset. The cloud continued to grow and spread for about an hour and a half.
We called Encana and, of course, had to leave a message (they did call back the next day to ask about what we had
seen, etc.). We also called the Sheriff but it took them almost the whole time to get back to us to tell us to call 911.
By that time, the cloud was dissipating and we didn't think they would be able to do anything about it. However,
for the duration of the 'accident' (as the Encana spokesperson Wendy Weidenbeck called it) the air was thick and
I'm quite sure unsafe to breath. We still have dust settled on shelves in the barn and garage. I was obviously
concerned about myself, my family and my animals but I was even more concerned about the workers who were in
the midst of it. Ms. Weidenbeck said the incident would be investigated and they would take all measures to be sure
it wouldn't be repeated but I would appreciate any action that is taken by you to be sure this doesn't happen again. I
have to say I am deeply disappointed that the state and local departments of health do not appear to be very
concerned about the health of the people they are supposed to be protecting. I asked Kent Kuster (Oil and Gas
Liaison with CO Dept of Health) when he was at my house after the 'accident, why these wells were not required to
have emissions testing done. His reply? "It would cost hundreds of dollar per well." So what, Encana is making
millions on them! I think they can afford a few hundred dollars for emission testing! I am required to have my car
emissions tested and I can't burn wood in my fireplace, but Encana can emit UNIDENTIFIED gases 24/7 and they
aren't tested? There is definitely something wrong with that! I think it is your job, and the Boulder County
Department of Health, to make some serious changes around this problem and to start protecting the people, not the
oil and gas companies.

Thank you,

Nanner Fisher
12476 Niwot Road
Longmont, CO 80504
720-771-7823 
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From: Neshama Abraham
To: Boulder County Board of Commissioners
Subject: DVD of Bioneers fracking plenary talk
Date: Friday, November 16, 2012 4:43:59 PM
Attachments: Fracking_DVD_Note_to_Boulder_County_Commissioners.doc

Hi Will, Cindy and Deb,
When I spoke before you on Nov. 13 at the County Commissioner's public hearing
about fracking. I mentioned a Bioneers plenary talk  "The Whole Fracking
Enchilada" by biologist Sandra Steingraber. I think you'll find this 25 minute
talk valuable. I've made copies for each of you of the DVD, however there isn't quite
enough time for me to drop it off tonight before your office closes, so I'll get it to
you on Monday. In the meantime, attached is a copy of the letter I've tucked inside
the DVD envelope for you.

I am strongly opposed to fracking in Boulder County. Thank you for all your time
and work in service to our community.
Sincerely,
Neshama  

P.S. If you show the fracking talk and you have teenagers in the room it would be
fine. However the next presentation after Sandra's is an intense artistic interpretation
with strong language that I would not show to a child and didn't want you to go
there next on the DVD by mistake.

Neshama Abraham
President, Abraham Paiss & Associates, Inc.
Marketing Communications for Sustainable Businesses since 1996
(303) 413-8066 • Boulder, CO
neshama@abrahampaiss.com 

P Please consider the environment before printing this email
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Friday, November 16, 2012


For:

Commissioners Toor, Domenico and Gardner


From:

Neshama Abraham


Re:

Bioneers Fracking DVD


Dear Will, Cindy and Linda,


Thank you for the time you are investing to learn about the fracking issue to make a well-informed decision for Boulder County. I spoke at the public meeting on November 13, and mentioned a national plenary session I attended at the Bioneers Conference last weekend given by biologist and author Sandra Steingraber. I found this presentation - “The Whole Fracking Enchilada” - highly informative and I believe it will give you new and important information on the subject. 

You can read about the speaker and the talk at this link: http://store.bioneers.org/product_p/2012-steingraber.htm?1=1&CartID=0

With this note, I am providing each of you with a copy of the DVD which contains Sandra’s 25-30 min. presentation, the first talk from the Sunday Bioneers presentations.


I hope you find this useful as you make this important decision for Boulder County. As I stated in my public remarks, I hope that you will not allow fracking on our public land and will continue the moratorium on fracking.


Thank you again for your service to our community.


Neshama Abraham


1460 Quince Ave., #102 


Boulder, Colorado 80304


(303) 413-8252




Friday, November 16, 2012 
 
For:  Commissioners Toor, Domenico and Gardner 
From:  Neshama Abraham 
Re:  Bioneers Fracking DVD 
 
Dear Will, Cindy and Linda, 
Thank you for the time you are investing to learn about the fracking issue to 
make a well-informed decision for Boulder County. I spoke at the public 
meeting on November 13, and mentioned a national plenary session I 
attended at the Bioneers Conference last weekend given by biologist and 
author Sandra Steingraber. I found this presentation - “The Whole Fracking 
Enchilada” - highly informative and I believe it will give you new and 
important information on the subject.  
 
You can read about the speaker and the talk at this link: 
http://store.bioneers.org/product_p/2012-
steingraber.htm?1=1&CartID=0 
 
With this note, I am providing each of you with a copy of the DVD which 
contains Sandra’s 25-30 min. presentation, the first talk from the Sunday 
Bioneers presentations. 
 
I hope you find this useful as you make this important decision for Boulder 
County. As I stated in my public remarks, I hope that you will not allow 
fracking on our public land and will continue the moratorium on fracking. 
 
Thank you again for your service to our community. 
 
 
 
Neshama Abraham 
1460 Quince Ave., #102  
Boulder, Colorado 80304 
(303) 413-8252 
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From: carl mc williams
To: Boulder County Board of Commissioners
Subject: FRACKING & BOULDER COUNTY
Date: Saturday, November 17, 2012 7:11:50 AM

COMMISSIONER WILL TOOR

Carl Mc Williams of Garfield County sent you the link to this article.

http://glenwoodspringspostindependent.co.newsmemory.com/loadPage.php?
token=1sDK0eXQ5c3Rr7XV29DJ09fUwsnI3NWlm5FxdJKjk5ydyJ%252BEnJDV0d%252BWknFzmKSSlqCWoIWSl6KOqZuZbXaUq5GV
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From: carl mc williams
To: Boulder County Board of Commissioners
Cc: Carl Mc Williams
Subject: COGCC & BOULDER COUNTY -
Date: Saturday, November 17, 2012 7:56:11 AM

Commissioner Will Toor
Boulder County, Colorado

My name is Carl Mc Williams.  I live in Garfield County, Colorado and I read the 11/17/12 article (link below) on the
legal controversy between the COLORADO OIL & GAS CONSERVATION COMMISSION (COGCC) and BOULDER
COUNTY and CITY OF LONGMONT.

In GARFIELD COUNTY, (where there are 9,500 producing natural gas wells), local citizens have been fighting
against the COGCC for the past four years and investigative reporter John Colson of the POST INDEPENDENT is an
excellent source for accurate information should you desire background on what has taken place in Garfield County.

That said, I assert the time is ripe for challenging the very constitutionality of the COGCC itself.  To reiterate; it is
my layman’s opinion the legislative statutes that created the COLORADO OIL & GAS CONSERVATION
COMMISSION are unconstitutional and will never stand constitutional muster in federal district court.   
I have extensive experience in California (2000-2003) as the "Lead Representative Plaintiff" in a federal class action,
not unlike this "Constitutional Controversy" with the COGCC.  Based upon that experience, I believe that the only
strategy that has a chance of success is to challenge the constitutionality of the COGCC statues in federal district
court.  [NOTE: FEDERAL DISTRICT COURT, NOT COLORADO STATE COURT.]
Here is the COGCC statute that I hold is unconstitutional:
C.R.S. 34-60-105; Powers of COGCC commission
“(1) The commission has jurisdiction over all persons and property, public and private, necessary to enforce the
provisions of this article, and has the power to make and enforce rules, regulations, and orders pursuant to this
article, and to do whatever may reasonably be necessary to carry out the provisions of this article. Any delegation
of authority to any other state officer, board, or commission to administer any other laws of this state relating to
the conservation of oil or gas, or either of them, is hereby rescinded and withdrawn and such authority is
unqualifiedly conferred upon the commission, as provided in this section. Any person, or the attorney general on
behalf of the state, may apply for any hearing before the commission, or the commission may initiate proceedings
upon any question relating to the administration of this article, and jurisdiction is conferred upon the commission to
hear and determine the same and enter its rule, regulation, or order with respect thereto.”
As you know:  Within the preamble of the July 4, 1776 Declaration of Independence, the legal doctrine of “Consent
of the Governed” is established.  Therefore, as you read (above) the unfettered legal and political powers "the
commission has jurisdiction over all persons and property, public and private to enforce the provisions of this
article'" granted by an act of the state legislature to the COGCC, without a vote of the people of Colorado (Consent
of the Governed) it becomes obvious where the unconstitutionality of the COGCC is found.
Certainly, this legal action must start with competent counsel:  I suggest the legal strategy is structured as a
“Constitutional Controversy-Class Action” seeking temporary injunctions halting all existing and future COGCC
permitted drilling activities until the constitutional controversy is settled.  Use federal class actions (FRCP #23 (b)
(2)) and 28 USCS, Sec. 1331-1332, (et seq). to frame the case.  [NOTE: It is extremely important to choose legal
counsel who is an expert in federal rules of civil procedure, (FRCP) and that the original complaint is "well-pleaded".
 The "class certification" is absolutely dependent on a "well-pleaded-complaint".]
Moreover, I hold the controlling precedent that will prevail in a federal constitutional challenge to the COGCC
statutes is: MARBURY V. MADISON(1803) [US SUPREME COURT] Chief Justice John Marshall: “An act of the
legislature that is repugnant to the constitution is void”.***   Furthermore, a Colorado case that will concur
is: SPEER V. PEOPLE ex rel, Rush, 52 Colo, 325, 122 P. 768 (1912) “A change in the plan of government-power is
granted only to the people”.  [NOTE: If properly pleaded SPEER, ( which is unequivocally Colorado black letter
common law) will make apparent during the class certification phase that C.R.S. 34-60-105; (Powers of COGCC
commission) "changed the plan of government and that power is held only by the people".
Therefore, please consider forwarding this email to the Boulder County Attorney's Office for their perusal.  
Carl Mc Williams
Silt, Colorado   (970) 987-5185
***   MARBURY V. MADISON:  In the framing of the class action/constitutional controversy "well pleaded
complaint" against the COGCC, it is essential that John Marshall's most eloquent opinion be paraphrased to mirror
the constitutional controversy at bar:  "Supposed to be long and well established"..........."The powers of the
legislature are defined and limited; and that those limits may not be mistaken, or forgotten, the constitution is
written."...................."Those, then, who controvert the principal that the constitution is to be considered, in court,
as the paramount law, are reduced to the necessity of maintaining that courts must close their eyes to the
constitution and see only the law."................"This doctrine would subvert the very foundation of all written
constitutions."....................."It would be giving to the legislature a practical and real omnipotence"............"The
constitution is superior to any ordinary act of the legislature".  
PS:  There is an attorney in Gunnison, Colorado, Luke Danielson, who has considerable experience against the
COGCC in high profile cases.  Make no mistake, the trial lawyers dream of litigating a high profile case such as this.
 Furthermore, one day third year law students will study this case.  Therefore, choose your trial lawyers well, a
master of FRCP is essential.  CLM  
_________________________________________________________________

Carl Mc Williams of Garfield County sent you the link to this article.

http://glenwoodspringspostindependent.co.newsmemory.com/loadPage.php?
token=1sDK0eXQ5c3Rr7XV29DJ09fUwsnI3NWlm5FxdJKjk5ydyJ%252BEnJDV0d%252BWknFzmKSSlqCWoIWSl6KOqZuZbXaUq5GV
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From: Jodee Brekke
To: Boulder County Board of Commissioners; john.hickenlooper@state.co.us
Cc: bfinley@DenverPost.com; matt.lepore@state.co.us
Subject: Boulder County Commissioners meeting with Governor
Date: Monday, November 19, 2012 4:54:17 PM

Dear Governor and Boulder County Commissioners

 

Today we learned from a Longmont Times-Call article by John Fryar that the
Governor and the Boulder County Commissioners plan to meet tomorrow, Tuesday,
Nov. 20th. regarding Boulder County's oil and gas regulations.  BE THE CHANGE is a
grassroots organization concerned with documented risks to public health resulting
from oil and gas drilling.  

 

Under Colorado law, this meeting must be open to the public.  Therefore please
respond to me with the location and time so that we, BE THE CHANGE may send a
representative to voice our concerns with the public health risks caused by the oil
industry.

 

Jodee Brekke,

Be The Change

303.591.5721
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From: Amanda Papich
To: Boulder County Board of Commissioners
Subject: 11/20/12 Meeting with Governor Hickenlooper and Boulder County Commissioners
Date: Tuesday, November 20, 2012 1:46:35 PM

Dear Governor Hickenlooper and Boulder County Commissioners: Will Toor, Deb
Gardner, Cindy Domenico,

Citizens are aware that Governor Hickenlooper has requested to have a “chat” with
Boulder County Commissioners on Nov. 20, 2012 in Denver regarding Boulder
County oil and gas regulations specifically around fracking.  We, the citizens of
Boulder County, do not support the Governor having closed door meetings with
Boulder County Commissioners on a matter that directly affects the safety and
health of Colorado citizens.  Our Colorado Constitution states all individuals have ‘the
right of enjoying and defending their lives and liberties; of acquiring, possessing and
protecting property, and of seeking and obtaining their safety and happiness,’ Article
II, Section 3.   Our community right to defend our environmental quality should
supersede any oil and gas development wants of the State, Governor Hickenlooper
or the COGCC.   Legal precedent DOES NOT "preempt" local citizens' rights. 
Discouraging local regulations to protect citizens is a violation of our civil rights and
our state constitutional rights.  Governor, your actions are giving the wrong message
to the people. From my perspective as a concerned citizen, you are beginning to be
perceived as more concerned about the interests of the oil and gas companies than
about the health and well being of Colorado citizens that elected you.  Many
thousands of citizens are much more concerned over the environmental quality
issues of fracking rather than the short term jobs and income, and will be evaluating
your actions accordingly.

Regards,

Amanda Papich

324 Jasper Peak Ct.

Lafayette, CO  80026

303-775-5776

mandi.papich@gmail.com
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From: Bob Ross
To: Boulder County Board of Commissioners
Subject: 11/20/12 Meeting with Governor Hickenlooper and Boulder County Commissioners
Date: Wednesday, November 21, 2012 8:31:57 AM

Dear Governor Hickenlooper and Boulder County Commissioners: Will Toor, Deb
Gardner, Cindy Domenico,
Citizens are aware that Governor Hickenlooper has requested to have a “chat” with
Boulder County Commissioners on Nov. 20, 2012 in Denver regarding Boulder
County oil and gas regulations specifically around fracking.  We, the citizens of
Boulder County, do not support the Governor having closed door meetings with
Boulder County Commissioners on a matter that directly affects the safety and
health of Colorado citizens.  Our Colorado Constitution states all individuals have ‘the
right of enjoying and defending their lives and liberties; of acquiring, possessing and
protecting property, and of seeking and obtaining their safety and happiness,’ Article
II, Section 3.   Our community right to defend our environmental quality should
supersede any oil and gas development wants of the State, Governor Hickenlooper
or the COGCC.   Legal precedent DOES NOT "preempt" local citizens' rights. 
Discouraging local regulations to protect citizens is a violation of our civil rights and
our state constitutional rights.  Governor, your actions are giving the wrong message
to the people. From my perspective as a concerned citizen, you are beginning to be
perceived as more concerned about the interests of the oil and gas companies than
about the health and well being of Colorado citizens that elected you.  Many
thousands of citizens are much more concerned over the environmental quality
issues of fracking rather than the short term jobs and income, and will be evaluating
your actions accordingly.
Regards,
Robert Ross
904 Rex St
Lousiville, CO 80027
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From: Ginger Ikeda
To: #LandUsePlanner
Subject: Stand strong against fracking!
Date: Wednesday, November 21, 2012 7:39:43 PM

Dear Planners and Commissioners:

I saw this quote in the Times Call:   ( http://www.timescall.com/news/longmont-
local-news/ci_22038228/oil-gas-commission-chief-critical-some-proposed-boulder )

 "But Toor said during Tuesday's meeting with Hickenlooper that a fracking
prohibition such as Longmont's probably also would pass in a similar election
anywhere in Boulder County where drilling might occur. "

This is certainly correct, and I for one will vote for a fracking prohibition.  

I was sorely disappointed in the presentation of planning committee to the
commissioners the other afternoon.  I understand you were working hard and
diligently within the parameters of your charge.  However, you seemed happy to
defend your recommendations.  Remember the classic Milgram's psych experiment
about deliberately causing pain to someone, because "you were supposed to"? 
Sorry, but the "obedience" factor in the face of toxic and destructive fracking just
doesn't fly.  We must legislate, if the laws are the problem.... and they are.  

A couple of news items you may or may not be aware of:

This is happening in Utah:     http://www.desmogblog.com/2012/11/20/second-us-
tar-sands-mine-owned-former-exxonmobil-and-chevron-exec-approved-utah

And  this is happening: 
http://www.guardian.co.uk/environment/2012/nov/20/global-investors-call-for-action

Boulder must stand up with others who are standing up.  We in Boulder are forward-
thinkers, and it's clear that we must move in this direction.

Thank you,
-- 
Ginger

SHARE THE ROAD :)
Riders: Be Bright and Be Seen; Rules of the Road
Drivers: Put down the @%$ cell phone and Save a Life; 3 Feet Between; Pass <15
mph above bike's speed.  THANKS!

"Unless someone like you cares a whole awful lot, nothing is going to get better. It's
not!"
Dr. Seuss
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From: Neshama Abraham
To: Boulder County Board of Commissioners
Cc: Neshama Abraham
Subject: Please Don"t Allow Fracking in Boulder County
Date: Friday, November 23, 2012 4:02:35 PM
Importance: High

Hi Will, Cindy and Linda,
I hope you are enjoying the Thanksgiving holiday. I went down to the County
Commissioners office today to drop off two DVD’s for each of you from the 2012
Colorado Bioneers Conference sponsored by the CU Boulder Environmental Center.
Unfortunately, your office was closed. I will go back again on Monday and leave these
DVDs for you at the front desk. However, I’m writing in case you are checking email
over the holiday as I wanted to pass on several resources where you can learn more
about fracking per your upcoming decision re Boulder County land.
 
Biologist and author Sandra Steingraber created the organization New Yorkers
Against Fracking that is supported by a broad-based coalition including citizen
groups, neighborhood organizations, scientists, physicians, politicians, teachers, faith
leaders, performers, artists, and business groups. Their website is worth visiting for
reports and background on the issue, including their facts page. As you read the
section, “A Threat to New York’s Drinking  Water,” consider substituting “Boulder
County, Colorado” for "New York." Sandra's 30-min. talk, “The Whole Fracking
Enchilada,” is on one of the DVD's I've made for you.
 
The second DVD contains the Bioneers presentation, “The Climate Fight Just Got
Hotter,” by Bill McKibben, environmental journalist and founder of 350.org. As
you may know, Bill is working globally to help prevent our planet from getting one
degree hotter, which science and our weather is now showing will have catastrophic
effects on society (e.g. Storm Sandy). Bill’s 30-min. talk discusses the latest on the
state of our climate. FYI, he will be coming to speak at CU Boulder on December 2
at 7 pm in the UMC, Glen Miller Ballroom.
 
I’m doing my best to learn more about fracking and this week I did an in-person
interview with a former engineer who used to work in the field for a world-wide oil &
gas drilling company. She gave me an insider view of how wells are drilled, how
engineers determine where the shale and hydrocarbons are located, how they place
explosives, and a list of carcinogens that are used. I’m now even more convinced that
hydrolic fracking is being pushed hard by the oil & gas industry for financial gain
despite the risks to the environment or to the general public’s health and safety.

To paraphrase the New Yorkers Against Fracking Pledge, I believe:

that high-volume horizontal hydraulic fracking is an accident-prone, inherently
dangerous industrial process with risks that include catastrophic and
irremediable environmental damage;
that these risks cannot be properly resolved, nor can they be mitigated through
regulation by any government agency, in working with the gas industry in
creating rules that attempt to regulate fracking;
that hydraulic fracking poses many dangers to our health, safety, property
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values, peace of mind and to the climate itself;
that it is wrong to shatter the bedrock of Boulder County, Colorado and inject it
with toxic chemicals.

I urge you to protect our land, our people and our families and not allow fracking in
Boulder County.

Thank you for your service to our community.
 
Neshama Abraham, 16-year Boulder resident
1460 Quince Ave., #102
Boulder, Colorado 80304
(303) 413-8252
 



From: carolynbninski@gmail.com on behalf of carolyn Bninski
To: Boulder County Board of Commissioners
Subject: comments on fracking in Boulder County
Date: Sunday, November 25, 2012 11:37:09 PM
Attachments: Commissionerstestimony.docx

11/13/12

Testimony to the Boulder County Commissioners on Fracking:

Carolyn Bninski, Rocky Mountain Peace and Justice Center.

303-444-6981 ext. 2;  carolynbn@earthlink.net

These are the RMPJC's  top five reasons to ban fracking:

1)    The State of Colorado promotes oil and gas production, and does not protect
the public health, our air,  water, or environment. It is not on the side of the public
on this issue.  Instead it works hand in glove with the oil and gas industry. In fact,
the state sues communities that step in and try to protect its people. The state’s
actions are a very serious violation of the public trust and cannot be supported
regardless of their claims that they have the authority  to pre-empt local authority.

2)     The Colorado Constitution clearly states that final governing authority rests
with the people, not with the state government or with the oil and gas industry. For
this reason, you must represent the interests of the people, not be intimidated by
lawsuits by the state.

3)     Fracking endangers the public heath, air and environment. Chemicals used in
fracking cause cancer, immune and endocrine disorders, and many other illnesses. If
we pollute our air and water, we destroy essential elements for a healthy and happy
life. We cannot allow the oil and gas industry to destroy our health and environment
for their profits.

4)     We know what’s happening above the ground and it’s not good for our
community. But what about what’s happening below? We’re supposed to believe
that cement casings are going to protect our ground water, reservoirs and aquifers.
How long will these casings last? Who will see them when they break and leak into
our limited water sources? Will we know only when we start to get sick? Anyone
who has ever walked on a sidewalk knows that cements cracks-from pressure, cold,
heat, etc. And what about the earthquakes that have been already caused by
fracking?

5)     Finally, your first responsibility is to the people of Boulder County, and to
future generations that will live here, not to the state. We’re here today to ask you
to represent us, not to bend to the false claims of preemption by the state. You can
do this by putting a referendum on the ballot for home rule for Boulder County so
that the people can speak on this issue. You can ban fracking and stand as a
bulwark against illegitimate state authority, and you can join the citizens of

mailto:carolynbninski@gmail.com
mailto:carolynbn@earthlink.net
mailto:commissioners@bouldercounty.org
mailto:carolynbn@earthlink.net
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Longmont in leading the way for all of Colorado on this issue.
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These are the RMPJC’s top five reasons to ban fracking: 

1) The State of Colorado promotes oil and gas production, and does not 
protect the public health, our air,  water, or environment. It is not on the 
side of the public on this issue.  Instead it works hand in glove with the oil 
and gas industry. In fact, the state sues communities that step in and try to 
protect its people. The state’s actions are a very serious violation of the 
public trust and cannot be supported regardless of their claims that they 
have the authority  to pre-empt local authority. 

2) The Colorado Constitution clearly states that final governing authority rests 
with the people, not with the state government or with the oil and gas 
industry. For this reason, you must represent the interests of the people, 
not be intimidated by lawsuits by the state. 

3) Fracking endangers the public heath, air and environment. Chemicals used 
in fracking cause cancer, immune and endocrine disorders, and many other 
illnesses. If we pollute our air and water, we destroy essential elements for 
a healthy and happy life. We cannot allow the oil and gas industry to 
destroy our health and environment for their profits. 

4) We know what’s happening above the ground and it’s not good for our 
community. But what about what’s happening below? We’re supposed to 
believe that cement casings are going to protect our ground water, 
reservoirs and aquifers. How long will these casings last? Who will see them 
when they break and leak into our limited water sources? Will we know 
only when we start to get sick? Anyone who has ever walked on a sidewalk 
knows that cements cracks-from pressure, cold, heat, etc. And what about 
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5) Finally, your first responsibility is to the people of Boulder County, and to 
future generations that will live here, not to the state. We’re here today to 
ask you to represent us, not to bend to the false claims of preemption by 
the state. You can do this by putting a referendum on the ballot for home 
rule for Boulder County so that the people can speak on this issue. You can 
ban fracking and stand as a bulwark against illegitimate state authority, and 
you can join the citizens of Longmont in leading the way for all of Colorado 
on this issue.  
  

 

 

 



From: Don Barshay
To: council@bouldercolorado.gov; Boulder County Board of Commissioners
Subject: Boulder --- progressive?
Date: Wednesday, November 28, 2012 8:17:35 AM

from a news item: "Fortunately, Coloradoans are fighting back. Loveland
passed a moratorium on fracking, Erie implemented stricter regulations,
and, in a landslide victory, Longmont voters passed a permanent ban on
fracking."

mailto:donbarshay@hotmail.com
mailto:council@bouldercolorado.gov
mailto:commissioners@bouldercounty.org


From: Ginger Ikeda
To: #LandUsePlanner
Subject: Water protection
Date: Wednesday, November 28, 2012 3:53:53 PM

Hello,
May I call your attention to this:  http://ecowatch.org/2012/fracking-public-lands/

Thanks,

-- 
Ginger

SHARE THE ROAD :)
Riders: Be Bright and Be Seen; Rules of the Road
Drivers: Put down the @%$ cell phone and Save a Life; 3 Feet Between; Pass <15
mph above bike's speed.  THANKS!

"Unless someone like you cares a whole awful lot, nothing is going to get better. It's
not!"
Dr. Seuss

mailto:ginger.ikeda@gmail.com
mailto:LandUsePlanner@bouldercounty.org
http://ecowatch.org/2012/fracking-public-lands/


From: Suzanne Duarte
To: Boulder County Board of Commissioners
Subject: Ban Fracking Now
Date: Thursday, November 29, 2012 7:31:09 AM

Dear Boulder County Commissioners,

Hydraulic fracturing (fracking) can contaminate our drinking water and harm our communities. 
Furthermore, the proposals to allow Boulder County Open Space to be fracked are inappropriate on
land purchased with tax payer funds to be preserved for public recreation and the environment.

As your constituent, I urge you to impose a moratorium on fracking in Boulder County, so that you can
investigate all options to place a permanent ban on fracking. 

Suzanne Duarte
1567 Twin Sisters Rd
Nederland, CO 80466

mailto:sduarte@xs4all.nl
mailto:commissioners@bouldercounty.org


From: Carbone Kathleen
To: Boulder County Board of Commissioners
Subject: Fracking for water not oil
Date: Thursday, November 29, 2012 8:29:17 AM

Hi there, Commisioners,
I signed a petition to ban fracking in Boulder County.
Then I remembered a friend of mine telling me she was considering fracking her
water well to produce more water.
Now I'm wondering, is all fracking equally as environmentally disturbing?
If there is a difference I'd like to know. 
Thanks for your time and service to our community.
Kate

Kathleen Carbone, R.R.T.
Boulder Community Hospital
kcarbone0@gmail.com
(303)447-9003
Minister, The StarHouse
http://www.thestarhouse.org/

mailto:kcarbone0@gmail.com
mailto:commissioners@bouldercounty.org
mailto:kcarbone0@gmail.com


From: Nancy Hall
To: #LandUsePlanner
Subject: Draft oil and gas regulations -- air quality monitoring and enforcement
Date: Thursday, November 29, 2012 5:30:56 PM

To: County Commissioners, Planners

From: Nancy Hall

Re: Draft oil and gas regulations -- air quality monitoring and enforcement

Date: 11/24/12

After conversations with some friends over the holiday, one of whom is an
environmental engineer, another of whom is a personally-affected and concerned
citizen, this question arose:

If air-quality monitoring is to use a mobile lab, what is to prevent an operator from
circumventing monitoring by throttling back production of (effectively shutting in) a
well or set of wells when the mobile lab is nearby?  If the wells are remotely-
managed these days, it seems that this would be very easy to do.   My engineer
friend said that current technology, to his knowledge, would permit this; whether
any given operator uses this technology is another matter.  It seems that
enforcement would require that an operator have 24/7 monitoring equipment in
place, with real-time reporting that is  accessible to the enforcer in real time.

While the above scenario might seem far-fetched, I have heard from one person
who lives within sight of flare stacks that the flaring changes dramatically according
to the clock; increasing significantly in the wee hours and mid-day, when few people
can see it, and throttled back during early-evening and early-morning hours.  I have
no personal experience to back this up, but it seems that this is something worth
investigating in light of the fact that putting together an air-quality monitoring
program is a significant effort, and if it might for naught for lack of enforcement
capability, we need to address the latter.

Perhaps you have already considered this in your planning for AQ monitoring.   I
submit these comments in the spirit of not leaving stones unturned.

As always, my thanks to all county personnel working on this difficult problem.

mailto:nhall@safe-mail.net
mailto:LandUsePlanner@bouldercounty.org


From: Nancy Hall
To: #LandUsePlanner
Subject: latest edits to draft oil and gas regulations
Date: Thursday, November 29, 2012 6:33:52 PM

To: Planners, County Commissioners
Re: Recent changes to draft regs in staff report for Dec 4 hearing, concerning
enforcement
From: Nancy Hall

I am distressed that the latest edits remove any chance of enforcement whatsoever
by removing the financial assurance requirements.    It renders all this work for
naught.

As you surely know, the state's financial assurance is anything but.  The
performance bonds are absurd.  The taxpayers fork over $10K to over $100K to plug
an abandoned well, but ask $2K to $5K for a bond to cover a well.   And then the
state allows blanket bonds that reduce the per-well amount further.   Finally, the
state reduces the blanket bonds further for some operators, contrary to all common
sense and contrary to the interests of the people or the government.

This is a perfect example of a case in which the safety of the people in the county
relies on the county acting because the state fails in its duty and the state cannot
claim operational conflict.   Bonding has nothing to do with well operations, so
increasing bonding requirements is not in conflict with the state; to the contrary: the
state's interest is served by bonding requirements that might actually have some
effect.

I had been under the impression that citizens' comments regarding enforcement had
been heard  and that the staff and the planning commission shared the public's
concern. What on earth would cause you to remove the financial assurance
requirements?

A related issue is the change from "operator" to "applicant" in many places.  It is an
invitation to operators to use subcontractors or to avoid commitments through other
devious means,  including pedantic interpretation of the rules.  If "applicant" is
defined to include all assigns, subcontractors, etc. it would appear stronger than
before, but as it stands,  it now appears to undermine enforcement.

mailto:nhall@safe-mail.net
mailto:LandUsePlanner@bouldercounty.org


From: Teresa Foster
To: Boulder County Board of Commissioners
Subject: Docket DC-12-0003: Amendments to Oil and Gas Development Regulations
Date: Thursday, November 29, 2012 9:55:50 PM
Attachments: Human and Ecological Risk Assessment On Gas Production 12-5-2011.pdf

Implications11-13-12.pdf
HERA12-137NGAirQualityManuscriptforwebwithfigures-2.pdf
Health-Report-Full-FINAL-sm.pdf
Fracking Our Food Supply.pdf

Dear Commissioners Domenico, Gardner and Toor,

Re BOCC’s November 15th motion:

4. 500’ vs. 1000’ setback from occupied structures in Expedited DPR
process – The BOCC is
still considering what the appropriate setback from occupied structures
should be in the
Expedited DPR siting eligibility requirement. Although the Board
understands that the
setback needs to be accommodating enough to allow for the Expedited
DPR process to be
viable, they are concerned with the distance being adequate enough to
mitigate potential
impacts as well as the message that will be sent to the broader
community in selecting the
specific setback. The BOCC would like to keep both 500’ and 1000’ options
alive at this point
for further consideration. Commissioner Gardner requested that staff
quantify what the
differences would be on the ground for 500 foot, 750 foot, and 1000 foot
setbacks.

Since when was 500' or 1000' considered a safe setback? Based on the
recently released public health reports from Theo Colborn, et al. (An Exploratory
Study of Air Quality near Natural Gas Operations), and from Earthworks (Gas Patch
Roulette - How shale gas development risks public health in Pennsylvania), science
disproves these meager setbacks as being safe. Being 500' or 1000' away from an
unconventional oil and gas well is hazardous to all life forms, especially children,
those with compromised immune systems and the elderly. (Both reports and
supplement material attached for the public record - please read and have your staff
read).

Furthermore, having unconventional oil and gas operations anywhere near where our
food is grown or where livestock is grazing, imperils our food supply - see: Fracking
our Food Supply, http://www.thenation.com/article/171504/fracking-our-food-
supply# (also attached in PDF - please read and have your staff read)

Re: More information was requested regarding the cost and scope of an
air monitoring study. 

Shouldn't the industry be required to pay for monitoring the air? Once again, you
are asking the people to pay for an industry that wants to use our air as a sewer!
They need to be responsible for this. Make them pay.

mailto:fostertlu@gmail.com
mailto:commissioners@bouldercounty.org
http://www.thenation.com/article/171504/fracking-our-food-supply#
http://www.thenation.com/article/171504/fracking-our-food-supply#
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ABSTRACT 


The technology to recover natural gas depends on undisclosed types and amounts of toxic 


chemicals. A list of 944 products containing 632 chemicals used during natural gas operations was 


compiled. Literature searches were conducted to determine potential health effects of the 353 


chemicals identified by Chemical Abstract Service (CAS) numbers. More than 75% of the chemicals 


could affect the skin, eyes, and other sensory organs, and the respiratory and gastrointestinal systems. 


Approximately 40-50% could affect the brain/nervous system, immune and cardiovascular systems, 


and the kidneys; 37% could affect the endocrine system; and 25% could cause cancer and mutations. 


These results indicate that many chemicals used during the fracturing and drilling stages of gas 


operations may have long-term health effects that are not immediately expressed. In addition, an 


example was provided of waste evaporation pit residuals that contained numerous chemicals on the 


CERCLA and EPCRA lists of hazardous substances. The discussion highlights the difficulty of 


developing effective water quality monitoring programs. To protect public health we recommend full 


disclosure of the contents of all products, extensive air and water monitoring, coordinated 


environmental/human health studies, and regulation of fracturing under the U.S. Safe Drinking Water 


Act.   


  


Key Words: drilling, health, hydraulic fracturing, natural gas, ozone, pollution.  
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INTRODUCTION 


Over the past two decades, in an effort to reduce dependence on imported fossil fuels, the 


U.S. government has supported increased exploration and production of natural gas. The 


responsibility for overseeing the nation’s underground minerals lies with the U.S. Department of 


Interior, Bureau of Land Management (BLM) with some oversight from the U.S. Environmental 


Protection Agency (USEPA). Attempting to meet the government’s need for energy self-sufficiency, 


the BLM has auctioned off thousands of mineral leases and issued permits to drill across vast 


acreages in the U.S. Rocky Mountain West. Since 2003, natural gas operations have increased 


substantially, with annual permits in Colorado alone increasing from 2,249 to 8,027 in 2008 


(Colorado Oil and Gas Conservation Commission 2010). 


In tandem with federal support for increased leasing, legislative efforts have granted 


exclusions and exemptions for oil and gas exploration and production from a number of federal 


environmental statutes, including the Clean Water Act, the Clean Air Act, the Comprehensive 


Environmental Response, Compensation, and Liability Act (CERCLA, better known as the 


Superfund Act), the Resource Conservation and Recovery Act (RCRA), the Toxic Release Inventory 


under the Emergency Planning and Community Right-to-Know Act (EPCRA), and the National 


Environmental Policy Act (NEPA) (Oil and Gas Accountability Project 2007). The most recent of 


these efforts was an amendment included in the 2005 Energy Policy Act that prevented the use of the 


Safe Drinking Water Act to regulate certain activities, known as hydraulic fracturing, which are 


involved in 90% of natural gas drilling. 


The cumulative effect of these exemptions and exclusions has been to create a federal void in 


environmental authority over natural gas operations, leaving the responsibility primarily up to the 


states. Although some states have oil and gas commissions to watch over natural gas production 


activity, the primary mission of these agencies has been to facilitate natural gas extraction and 


increase revenues for the states. In addition, when states issue permits to drill, they have not 


traditionally required an accounting of how the resulting liquid and solid waste would be handled. In 


short, their focus has not typically been on health and the environment. 


 


The Need for Chemicals 


In keeping with the rush to produce more natural gas, technological advances have permitted 


the industry to drill deeper and expand wider, tapping into gas reserves with greater facility and 


profitability. While these advances have allowed the mining of vast, newly discovered gas deposits, 


the new technology depends heavily on the use of undisclosed types and amounts of toxic chemicals. 
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Chemicals are used throughout operations to reach and release natural gas. First, 


combinations of chemicals are added to the “muds” used to drill the bore hole. Chemicals are added 


to increase the density and weight of the fluids in order to facilitate boring, to reduce friction, to 


facilitate the return of drilling detritus to the surface, to shorten drilling time, and to reduce accidents. 


After drilling, hydraulic fracturing (also known as fracking, frac’ing, or stimulation) is done to break 


up the zone in which the gas is trapped and make it easier for the methane to escape, increasing a 


well’s productivity. In the U.S. West, approximately a million or more gallons of fluid containing 


toxic chemicals are injected underground during this operational stage. As with drilling, chemicals 


are used in fracking fluids for many purposes (Table 1). One well can be fracked 10 or more times 


and there can be up to 30 wells on one pad. An estimated 10% to 90% of the fracking fluid is 


returned to the surface during well completion and subsequent production (BC Oil and Gas 


Commission 2010; New York State Department of Environmental Conservation Division of Mineral 


Resources 2009), bringing with it toxic gasses, liquids, and solid material that are naturally present in 


underground oil and gas deposits. Under some circumstances, none of the injected fluid is recovered.  


In most regions of the country, raw natural gas comes out of the well along with water, 


various liquid hydrocarbons including benzene, toluene, ethylbenzene, and xylene (as a group, called 


BTEX), hydrogen sulfide (H2S), and numerous other organic compounds that have to be removed 


from the gas. When the gas leaves the well it is passed through units called heater treaters that are 


filled with triethylene glycol and/or ethylene glycol that absorbs the water from the gas. Once the 


glycol solution becomes saturated with water, the heaters turn on and raise the temperature enough to 


boil off the water, which is vented through a closed system and upon cooling, ends up in a nearby 


tank labeled “produced water”. The glycol fluid, which has a higher boiling point than water, cools 


and is reused. During the heating process at critical temperatures the oily substances that came up 


with the gas become volatile and then re-condense into a separate holding tank. This is known as 


“condensate” water. The contaminated water can be re-injected underground on the well pad or off 


site, common practices in the eastern U.S., or hauled off the well pad to waste evaporation pits in the 


U.S. West. Temporary pits are also constructed during drilling to hold the cuttings, used drilling mud 


which is often re-used, and any other contaminated water that comes to the surface while drilling. 


These reserve pits on well pads are supposed to be drained and covered with top soil or other suitable 


material within a month after drilling stops.  
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An Unexpected Side Effect: Air Pollution 


In addition to the land and water contamination issues, at each stage of production and 


delivery tons of toxic volatile compounds (VOCs), including BETX, other hydrocarbons, and 


fugitive natural gas (methane), can escape and mix with nitrogen oxides (NOx) from the exhaust of 


diesel-fueled, mobile, and stationary equipment, to produce ground-level ozone (CH2MHILL 2007; 


Colorado Department of Public Health and Environment [CDPHE] 2007; URS 2008; U.S. Congress, 


Office of Technology Assessment 1989). One highly reactive molecule of ground level ozone can 


burn the deep alveolar tissue in the lungs, causing it to age prematurely. Chronic exposure can lead to 


asthma and chronic obstructive pulmonary diseases (COPD), and is particularly damaging to 


children, active young adults who spend time outdoors, and the aged (Islam et al. 2007; Tager et al. 


2005; Triche et al. 2006). Ozone combined with particulate matter less than 2.5 micrometers 


produces smog (haze) that has been demonstrated to be harmful to humans as measured by 


emergency room admissions during periods of elevation (Peng et al 2009). Gas field ozone has 


created a previously unrecognized air pollution problem in rural areas, similar to that found in large 


urban areas, and can spread up to 200 miles beyond the immediate region where gas is being 


produced (U.S. Congress, Office of Technology Assessment 1989; Roberts 2008). Ozone not only 


causes irreversible damage to the lungs, it is similarly damaging to conifers, aspen, forage, alfalfa, 


and other crops commonly grown in the western U.S. (Booker et al. 2009; Reich 1987; U.S. 


Congress, Office of Technology Assessment 1989). Adding to this air pollution is the dust created by 


fleets of diesel trucks working around the clock hauling the constantly accumulating condensate and 


produced water to large waste facility evaporation pits on unpaved roads. Trucks are also used to 


haul the millions of gallons of water from the source to the well pad.  


 


PROJECT DESIGN 


The following project grew from a year 2004 request by OGAP (Oil and Gas 


Accountability Project) to TEDX (The Endocrine Disruption Exchange) to explore the potential 


health effects of chemicals used during drilling, fracking, processing, and delivery of natural gas. 


OGAP, a project of Earthworks, is a national non-profit organization established in 1999 to 


watchdog the oil and natural gas industry. TEDX is a non-profit organization dedicated to 


compiling and disseminating technical information on chemicals that affect health and the 


environment.  
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Data Sources  


In order to find out what chemicals were being used to extract natural gas, we took advantage 


of the information on the Material Safety Data Sheets (MSDSs) that accompany each product used 


during natural gas operations. MSDSs detailing specific products in use were provided by multiple 


sources including the BLM, U.S. Forest Service, state government departments, and the natural gas 


industry. MSDSs are designed to inform those who handle, ship, and use products that contain 


dangerous chemicals. They provide information about the physical and chemical characteristics of 


the chemicals in a product, and the immediate and chronic health effects, in order to prevent injury 


while working with the products. They are also designed to inform emergency response crews in case 


of accidents or spills. In addition to the MSDSs, we also used State Tier II Reports that must be filed 


by storage facilities under EPCRA. This Act sets a minimum amount above which a product that 


contains a hazardous substance in a storage facility has to be reported. We also supplemented our 


analysis with product information from disclosures in Environmental Impact Statements, 


Environmental Assessment Statements, and accident and spill reports. At first we looked only at 


what was taking place in Colorado and over the course of several years we acquired information 


from Wyoming, New Mexico, Texas, Washington, Montana, Pennsylvania, and New York. The list 


of products and chemicals quickly grew, making it apparent that hundreds of different products 


serving many purposes were being used in natural gas operations across the country. The number of 


chemical products manufacturers has also grown, making this a highly competitive industry.  


It should be clear that our list of products is not complete, but represents only products and 


chemicals that we were able to identify, through a variety of sources, as being used by industry 


during natural gas operations. For most products, we cannot definitively say whether they were used 


during drilling or during fracking. However, an accidental blow-out of the Crosby well in Wyoming 


provided a unique opportunity to analyze the chemicals used during drilling, as fracking had not yet 


begun on that well. When the blow-out occurred, methane and other gases, petroleum condensates, 


and drilling fluids (muds) were released from fissures in the ground adjacent to the well. During the 


58 hours the eruption took place, 25,000 square feet of soil surface in the area were contaminated. 


The driller released copies of the MSDSs for the products used during the blow-out and later we 


found the names of several more products from remedial action work plans to clean up the site 


(Terracon 2007).  


On another occasion we were provided data from a 2007 New Mexico study, sponsored by 


19 oil and gas companies and conducted by a third party consultant and analytical laboratory. This 
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gave us the opportunity to explore the health effects of chemicals in samples of pit solids drawn from 


six evaporation pits where gas operations were ceasing.  


 


Data Limitations  


MSDSs and Tier II reports are fraught with gaps in information about the formulation of the 


products. The U.S. Occupational Safety and Health Administration (OSHA) provides only general 


guidelines for the format and content of MSDSs. The manufacturers of the products are left to 


determine what information is revealed on their MSDSs. The forms are not submitted to OSHA for 


review unless they are part of an inspection under the Hazard Communication Standard (U.S. 


Department of Labor 1998). Some MSDSs report little to no information about the chemical 


composition of a product. Those MSDSs that do may only report a fraction of the total composition, 


sometimes less than 0.1%. Some MSDSs provide only a general description of the content, such as 


“plasticizer”, “polymer”, while others describe the ingredients as “proprietary” or just a chemical 


class. Under the present regulatory system all of the above “identifiers” are permissible. 


Consequently, it is not surprising that a study by the U.S. General Accounting Office (1991) revealed 


that MSDSs could easily be inaccurate and incomplete. 


Tier II reports can be similarly uninformative, as reporting requirements vary from state to 


state, county to county, and company to company. Some Tier II forms include only a functional 


category name (e.g., “weight materials” or “biocides”) with no product name. The percent of the total 


composition of the product is rarely reported on these forms.  


The most critical limiting factor in our research was that Chemical Abstract Service (CAS) 


numbers were often not provided on MSDSs. The American Chemical Society has established the 


CAS number system to identify unique chemical substances. A single substance can have many 


different names, but only one CAS number. CAS numbers identify substances that may be a single 


chemical, an isomer of a chemical, a mixture of isomers, polymers, biological sequences, or a 


mixture of related chemicals. For purposes of accuracy, our research into the health effects of 


chemicals used in natural gas operations was restricted to only chemicals for which a CAS number 


was available. 


 


Health Effects 


Information on the health effects associated with identified chemicals was obtained from 


MSDSs, as well as government toxic chemical databases such as TOXNET and the Hazardous 
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Substances Database, and through literature searches of biomedical studies. Information available 


for some chemicals is limited due to lack of access to studies performed on the toxicity of the 


substance. For example, many laboratory studies submitted to USEPA for the registration of 


chemicals are not accessible on the basis that the information is proprietary to the industry.  


Health effects were divided into 14 health categories, focusing on the main target organs or 


systems that are identified on MSDSs, government toxicological reports, and in medical literature. 


The categories include all seven priority health conditions identified by the Agency for Toxic 


Substances and Disease Registry (ATSDR 2010) associated with uncontrolled hazard waste sites 


listed as required by CERCLA, 1984, as amended (U.S. Environmental Protection Agency 1984). 


We reduced these to 12 categories by combining developmental and reproductive health impacts 


under endocrine disruption. The resulting 12 categories included: skin, eye and sensory organ, 


respiratory, gastrointestinal and liver, brain and nervous system, immune, kidney, cardiovascular and 


blood, cancer, mutagenic, endocrine disruption, other, and ecological effects.  


 


Data Analysis 


Using the data sources described above, we entered the names of all the products and 


chemicals into a spreadsheet. Initially, chemicals were separated according to the state in which the 


data source originated. Analysis of the profiles of health effects revealed minimal differences across 


states, thus for this report we combined all the data into one multi-state analysis. Using only the 


chemicals on the multi-state list for which CAS numbers were available, we produced a profile based 


on how often each of the 12 possible health effects were associated with the chemicals. We created 


separate profiles for the water soluble chemicals alone, and the volatile chemicals alone. We also did 


an analysis of the drilling chemicals from the Wyoming well-blowout and an analysis of the 


chemicals found in the New Mexico evaporation pits. Finally, we tested the utility of the spreadsheet 


for providing guidance for water quality monitoring, focusing on the most potentially harmful and 


frequently used chemicals. 


 


RESULTS  


Product Information 


As of May, 2010, TEDX identified 944 products used in natural gas operations in the U.S. Of 


these, between 95 and 100% of the ingredients were available for 131 (14%) of the products (Figure 


1). For 407 (43%) of the products, less than 1% of the total product composition was available. For 
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those 407 products, only the name of the product with no identifiable chemical name or percent 


composition was reported. A total of 632 chemicals were reported in the products and we were able 


to locate CAS numbers for 353 (56%) of them. 


 


Health Effects Profile 


Using the health effect information for the 353 chemicals with CAS numbers, we created a 


profile of possible health effects that depicts the percentage of chemicals associated with each of the 


12 health effect categories (Figure 2). Viewing the profile from left to right, more than 75% of the 


chemicals on the list can affect the skin, eyes, and other sensory organs, the respiratory system, the 


gastrointestinal system, and the liver. More than half the chemicals show effects on the brain and 


nervous system. These first four categories represent effects that would likely be expressed upon 


immediate exposure, such as eye and skin irritation, nausea and/or vomiting, asthma, coughing, sore 


throat, flu-like symptoms, tingling, dizziness, headaches, weakness, fainting, numbness in 


extremities, and convulsions. Products containing chemicals in powder form, irritants, or highly 


corrosive and volatile chemicals would all come with MSDS warnings in one or more of these 


categories. In all probability, none of the chemicals in these categories would normally be ingested 


during natural gas operations, but immediate eye, nasal, dermal contact, and inhalation could lead to 


rapid absorption and cause direct exposure to the brain and other vital organ systems.  


Health categories that reflect chronic and long-term organ and system damage comprise the 


middle portion of Figure 2. These included the nervous system (52%), immune system (40%), kidney 


(40%), and the cardiovascular system and blood (46%). More than 25% of the chemicals can cause 


cancer and mutations. Notably, 37% of the chemicals can affect the endocrine system that 


encompasses multiple organ systems including those critical for normal reproduction and 


development. The category of ‘other’ is more common, and includes effects on weight, teeth, and 


bone and the ability of a chemical to cause death. More than 40% of the chemicals have been found 


to have ecological effects, indicating that they can harm aquatic and other wildlife. 


 


Volatile and Soluble Chemicals 


Organization of the data by pathway of exposure, separate health category profiles are shown 


in Figure 3 for the volatile and water soluble chemicals. Approximately 37% of the chemicals are 


volatile and can become airborne. More than 89% of these chemicals can harm the eyes, skin, 


sensory organs, respiratory tract, gastrointestinal tract, or liver. Compared with the soluble chemicals, 


far more of the volatile chemicals (81%) can cause harm to the brain and nervous system. Seventy 
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one percent of the volatile chemicals can harm the cardiovascular system and blood, and 66% can 


harm the kidneys. Overall, the volatile chemicals produce a profile that displays a higher frequency 


of health effects than the water soluble chemicals. In addition, because they vaporize, not only can 


they be inhaled, but also ingested and absorbed through the skin, increasing the chance of exposures. 


 


Drilling Chemicals 


The profile for the 22 drilling chemicals identified from the well blow-out in Wyoming are 


shown in Figure 4. The profile was unique in the following ways. All the chemicals used in the 


drilling fluids were associated with respiratory effects. Nearly 60% were associated with ‘other’ 


effects, a category that includes outright mortality as an end point. A relatively high percentage of 


chemicals that affect the immune system were used. 


 


Evaporation Pit Chemicals 


Shown in Figure 5 are the health effects of the 40 chemicals and metals reported in the New 


Mexico evaporation pits. These chemicals produced a health profile even more hazardous than the 


pattern produced by the drilling and fracking chemicals. Upon further investigation, we discovered 


that 98% of the 40 chemicals found in the pits are listed on USEPA’s 2005 CERCLA (Superfund) list 


and 73% are on the 2006 EPCRA List of Lists of reportable toxic chemicals. Of the nine chemicals 


found to exceed the New Mexico state limits, all are on the CERCLA list and all but one are on the 


EPCRA List of Lists. 


 


Analyses for Water Quality Monitoring 


For the purpose of water quality monitoring guidance, we analyzed the data according to the 


most potentially harmful chemicals and the most frequently used chemicals. In Table 2 is provided a 


list of the most egregious chemicals, those with 10 or more health effects. Roughly half of these 


chemicals are used in only one product on our list, making it impractical and a waste of time and 


money to try to test water for the most harmful chemicals. A more practical approach would be to 


test for the most frequently used chemicals. Although we do not know how often each product is 


used, we assume that the more products that contain a given chemical, the more likely it is to be 


detected in a water sample. Shown in Table 3 are all the chemicals on our list that were found in at 


least seven different products. Many of these chemicals are relatively harmless. The most frequently 


cited chemical was crystalline silica (quartz), which was reported in 125 different products. Note that 


petroleum distillates and a variety of alcohols are found in numerous products, as are several forms 
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of potassium, which is a relatively easy and inexpensive chemical to detect in water. This list may 


prove useful in devising a water monitoring program. Regardless of how many health effects a 


chemical has, elevated levels of frequently used chemicals found in a water source could provide 


evidence of communication between natural gas operations and water resources.  


 


DISCUSSION 


Industry representatives have said there is little cause for concern because of the low 


concentrations of chemicals used in their operations. Nonetheless, pathways that could deliver 


chemicals in toxic concentrations at less than one part-per-million are not well studied and many of 


the chemicals on the list should not be ingested at any concentration. Numerous systems, most 


notably the endocrine system, are extremely sensitive to very low levels of chemicals, in parts-per-


billion or less. The damage may not be evident at the time of exposure but can have unpredictable 


delayed, life-long effects on the individual and/or their offspring. Effects of this nature would be 


much harder to identify than obvious impacts such as skin and eye irritation that occur immediately 


upon contact. Health impairments could remain hidden for decades and span generations. Specific 


outcomes could include reduced sperm production, infertility, hormone imbalances, and other sex-


related disorders. Further compounding this concern is the potential for the shared toxic action of 


these contaminants, especially those affecting the same and/or multiple organ systems. 


It was difficult to arrive at a ‘short list’ of chemicals that would be informative for water 


quality monitoring because of the vast array of products constantly being developed, and the wide 


selection of chemicals used in those products. We can, however, provide some guidance by pointing 


out four types of chemicals that are used in a relatively high number of products. These include (1) 


the silicas, which appear frequently as product components; (2) potassium based chemicals, which 


are also found in numerous products, although with relatively low toxicity; (3) petroleum derived 


products, which take on many different forms (including some without CAS numbers), and some of 


which are toxic at low concentrations and might be detected with diesel or gasoline range organics 


tests; and (4) the alcohols for which new detection technology is being developed, and because they 


are among the chemicals with the most health effects. 


Detection of increasing or elevated concentrations of these chemicals near gas operations 


could indicate that communication between natural gas activities and a water resource such as a 


domestic well, creek, pond, wetland, etc.,  is occurring. If a longitudinal monitoring program were to 


reveal any increase in concentration in one of these target groups, even if the concentrations were 


well below any water quality standards, it should trigger more testing immediately.  
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For many years, drillers have insisted that they do not use toxic chemicals to drill for gas, 


only guar gum, mud, and sand. While much attention is being given to chemicals used during 


fracking, our findings indicate that drilling chemicals can be equally, if not more dangerous. What 


we have learned about the chemicals used in the Crosby well blowout provides insight into why 


citizens living nearby suffered severe respiratory distress, nausea, and vomiting and had to be 


evacuated from their homes for several days. It might also shed light on why other individuals living 


near gas operations have experienced similar symptoms during the gas drilling phase (prior to 


fracking).  


From the first day the drill bit is inserted into the ground until the well is completed, toxic 


materials are introduced into the borehole and returned to the surface along with produced water and 


other extraction liquids. In the western U.S. it has been common practice to hold these liquids in 


open evaporation pits until the wells are shut down, which could be up to 25 years. These pits have 


rarely been examined to ascertain their chemical contents outside of some limited parameters 


(primarily metals, chlorides, and radioactive materials). Our data reveal that extremely toxic 


chemicals are found in evaporation pits and indeed, these and other similar sites may need to be 


designated for Superfund cleanup. In the eastern U.S., and increasingly in the west, these chemicals 


are being re-injected underground, creating yet another potential source of extremely toxic chemical 


contamination. In other words, what ends up in evaporation pits in the West, will in other parts of the 


country be injected underground.  


 


RECOMMENDATIONS 


TEDX has collected the names of nearly a thousand products used in natural gas operations 


in the U.S. We have no idea how many more products are in use. We have health data on only a 


small percentage of the chemicals in use because CAS numbers are often not provided on MSDSs 


and without a CAS number it is impossible to search for health data. Working under the assumption 


that our results underestimate the consequences of the health impacts to the labor force, residents 


living in close proximity to the wells, and those dependent upon potable and agricultural water that 


could be affected by natural gas operations, we make the following recommendations: 


(1) Product labels and/or MSDSs must list the complete formulation of each product, 


including the precise name and CAS number and amount of every chemical, as well as the 


composition of the vehicle used to fill the product container. To prevent serious injury and mortality 


the products used during natural gas operations should be exempt from confidentiality. 
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(2) If an ingredient does not have a CAS number it must be clearly defined, leaving no doubt 


about its possible health impact(s).  


 3) Records should be kept for each drilling and fracking operation, listing the total volume of 


fluid injected, the amount of each product used, the depth at which the products were introduced, and 


the volume of fluid recovered.  


4) The volume and concentration of all liquids and solids removed from the work sites should 


be made available to the public. Without this information the full health and environmental hazards 


posed by natural gas production cannot be predicted. 


(5) Air quality monitoring for individual VOCs as well as ozone must become standard 


procedure in any region where natural gas activity is taking place and must commence prior to 


initiation of operations to establish baseline levels. Estimating tonnage of VOCs and NOx released 


and ignoring ozone should no longer be the practice.  


(6) Comprehensive water monitoring programs should be established in every gas play across 


the U.S. both prior to and after gas production commences, that include new chemical species 


indicators based on toxicity and mobility in the environment, and pollution of sub-surface and above-


surface domestic and agricultural water resources, and all domestically-used aquifers and 


underground sources of drinking water.  


(7) We recommend the development of labeled isotopic fingerprints of the chlorinated 


compounds in products used to drill and fracture. Each manufacturer would have its own fingerprint. 


A plot of this isotopic data found down gradient of a hydraulically fractured well would aid a state or 


federal regulator in identifying the contamination source.  


(8) Given the general consistency of reported adverse health effects by citizens and laborers 


across many gas plays, public health authorities should establish an epidemiological monitoring 


program that merges at the state and national level in order to increase power and be able to reach 


conclusions early on. The design of the study should include environmental monitoring of air and 


water as well as any health changes in those living and working in regions of natural gas operations. 


The health monitoring should be able to detect early trends in parameters, such as asthma, 


hypertension, chemical sensitization, chronic skin and eye irritation, and neurological alterations, to 


mention a few. 


(9) As underground injection of waste is becoming the most frequent choice for waste 


disposal, rigid accounting of the date, volume, and source of all materials, and the exact location in 


the geological formation(s) in which it is injected should be become a part of permanent government 


records that will be publicly available for future generations.  
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(10) Before a permit is issued to drill for natural gas, complete waste management plans 


should be reviewed and approved and become part of the permit. 


 (11) The injection of hydraulic fracturing fluids should be regulated under the Safe Drinking 


Water Act. This is needed to assure mechanical integrity of the injection wells and isolation of the 


injection zone from underground sources of drinking water.  
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Table 1. Functional categories of hydraulic fracturing chemicals. 
 
 
Acids 


 
To achieve greater injection ability or penetration and later to dissolve 
minerals and clays to reduce clogging, allowing gas to flow to the surface. 


Biocides To prevent bacteria that can produce acids that erode pipes and fittings and 
break down gellants that ensure that fluid viscosity and proppant transport are 
maintained. Biocides can produce hydrogen sulfide (H2S) a very toxic gas 
that smells like rotten eggs. 


Breakers To allow the breakdown of gellants used to carry the proppant, added near 
the end of the fracking sequence to enhance flowback.  


Clay stabilizers To create a fluid barrier to prevent mobilization of clays, which can plug 
fractures. 


Corrosion inhibitors To reduce the potential for rusting in pipes and casings. 
Crosslinkers To thicken fluids often with metallic salts in order to increase viscosity and 


proppant transport. 
Defoamers To reduce foaming after it is no longer needed in order to lower surface 


tension and allow trapped gas to escape. 
Foamers To increase carrying-capacity while transporting proppants and decreasing 


the overall volume of fluid needed. 
Friction reducers To make water slick and minimize the friction created under high pressure 


and to increase the rate and efficiency of moving the fracking fluid. 
Gellants To increase viscosity and suspend sand during proppant transport. 
pH control To maintain the pH at various stages using buffers to ensure maximum 


effectiveness of various additives. 
Proppants To hold fissures open, allowing gas to flow out of the cracked formation, 


usually composed of sand and occasionally glass beads. 
Scale control To prevent build up of mineral scale that can block fluid and gas passage 


through the pipes. 
Surfactants To decrease liquid surface tension and improve fluid passage through pipes in 


either direction. 
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Table 2. Chemicals with CAS numbers that have 10 or more adverse health effects. 


Chemical CAS # Number of 
Products 


 
(2-BE) Ethylene glycol monobutyl ether  111-76-2 22
2,2',2"-Nitrilotriethanol 102-71-6 3
2-Ethylhexanol 104-76-7 7
5-Chloro-2-methyl-4-isothiazolin-3-one 26172-55-4 2
Acetic acid  1186-52-3 1
Acrolein 107-02-8 1
Acrylamide (2-propenamide) 79-06-1 6
Acrylic acid 79-10-7 2
Ammonia 7664-41-7 3
Ammonium chloride 12125-02-9 2
Ammonium nitrate 6484-52-2 2
Aniline 62-53-3 1
Benzyl chloride 100-44-7 2
Boric acid 10043-35-3 4
Cadmium 7440-43-9 1
Calcium hypochlorite 7778-54-3 1
Chlorine 7782-50-5 1
Chlorine dioxide 10049-04-4 2
Dibromoacetonitrile 3252-43-5 1
Diesel 2 68476-34-6 19
Diethanolamine 111-42-2 4
Diethylenetriamine  111-40-0 1
Dimethyl formamide  68-12-2 1
Epidian 25068-38-6 1
Ethanol (acetylenic alcohol) 64-17-5 8
Ethyl mercaptan 75-08-1 1
Ethylbenzene 100-41-4 7
Ethylene glycol 107-21-1 17
Ethylene oxide 75-21-8 2
Ferrous sulfate 7720-78-7 1
Formaldehyde 50-00-0 4
Formic acid 64-18-6 8
Fuel oil #2 68476-30-2 9
Glutaraldehyde 111-30-8 11
Glyoxal 107-22-2 2
Hydrodesulfurized kerosene 64742-81-0 1
Hydrogen sulfide 7783-06-4 1
Iron 7439-89-6 3
Isobutyl alcohol (2-methyl-1-propanol) 78-83-1 3
Isopropanol (propan-2-ol) 67-63-0 47
Kerosene 8008-20-6 3
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Light naphthenic distillates, hydrotreated 64742-53-6 2
Mercaptoacidic acid 68-11-1 2
Methanol 67-56-1 74
Methylene bis(thiocyanate) 6317-18-6 2
Monoethanolamine 141-43-5 5
NaHCO3 144-55-8 5
Naphtha, petroleum medium aliphatic 64742-88-7 2
Naphthalene 91-20-3 18
Natural gas condensates 68919-39-1 1
Nickel sulfate 7786-81-4 1
Paraformaldehyde 30525-89-4 2
Petroleum distillate naptha 8002-05-9 7
Petroleum distillate/ naphtha 8030-30-6 1
Phosphonium, tetrakis(hydroxymethly)-sulfate 55566-30-8 2
Propane-1,2-diol 57-55-6 6
Sodium bromate 7789-38-0 1
Sodium chlorite (chlorous acid, sodium salt) 7758-19-2 1
Sodium hypochlorite 7681-52-9 1
Sodium nitrate 7631-99-4 3
Sodium nitrite 7632-00-0 3
Sodium sulfite 7757-83-7 1
Styrene 100-42-5 1
Sulfur dioxide 7446-09-5 1
Sulfuric acid 7664-93-9 1
Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-
2-thione (Dazomet) 533-74-4 3
Titanium dioxide 13463-67-7 2
Tributyl phosphate 126-73-8 1
Triethylene glycol 112-27-6 1
Urea 57-13-6 3
Xylene 1330-20-7 11
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Table 3. Chemicals with CAS numbers found in the highest number of products. 


Chemical CAS # Number of 
products 


Number of 
health effects 


Crystalline silica, quartz 14808-60-7 125 7 
Methanol 67-56-1 74 11 
Isopropanol (propan-2-ol) 67-63-0 47 10 
Petroleum distillate hydrotreated light 64742-47-8 26 6 
(2-BE) Ethylene glycol monobutyl ether  111-76-2 22 11 
Bentonite 1302-78-9 20 6 
Diesel 2 68476-34-6 19 10 
Naphthalene 91-20-3 18 12 
Aluminum oxide 1344-28-1 17 3 
Ethylene glycol 107-21-1 17 10 
Sodium hydroxide 1310-73-2 17 5 
Barite (BaSO4) 7727-43-7 15 5 
Heavy aromatic petroleum naphtha (aromatic solvent) 64742-94-5 15 5 
Crystalline silica, cristobalite 14464-46-1 14 5 
Mica 12001-26-2 14 3 
Sodium chloride 7647-14-5 14 9 
Crystalline silica, tridymite 15468-32-3 13 3 
Hydrochloric acid (HCl) 7647-01-0 13 7 
Glutaraldehyde 111-30-8 11 11 
Xylene 1330-20-7 11 10 
Guar gum 9000-30-0 10 3 
Iron oxide (Fe203, diiron trioxide) 1309-37-1 10 5 
Potassium chloride 7447-40-7 10 8 
Potassium hydroxide 1310-58-3 10 7 
Xanthan gum 11138-66-2 10 4 
Fuel oil #2 68476-30-2 9 11 
Hydrotreated heavy petroleum naphtha 64742-48-9 9 8 
Limestone (calcium carbonate) 1317-65-3 9 2 
Polyacrylamide/polyacrylate copolymer  25085-02-3 9 3 
Sodium carboxymethylcellulose (polyanionic 
cellulose) 9004-32-4 9 5 


Calcium hydroxide 1305-62-0 8 8 
Crystalline silica (silicon dioxide) 7631-86-9 8 4 
Ethanol (acetylenic alcohol) 64-17-5 8 12 
Formic acid 64-18-6 8 11 
Graphite 7782-42-5 8 4 
2-Ethylhexanol 104-76-7 7 11 
Acetic acid 64-19-7 7 9 
Asphaltite (gilsonite, hydrocarbon black solid) 12002-43-6 7 4 
Butanol (n-butyl alcohol, butan-1-ol, 1-butanol) 71-36-3 7 8 
Calcium carbonate (sized) 471-34-1 7 6 
Calcium chloride   10043-52-4 7 8 
Ethoxylated nonylphenol 9016-45-9 7 6 
Ethylbenzene 100-41-4 7 11 
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Petroleum distillate naptha 8002-05-9 7 12 
Propargyl alcohol (prop-2-yn-1-ol) 107-19-7 7 9 
Tetramethylammonium chloride 75-57-0 7 8 
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Figure 1. Percent of composition disclosed for 944 products used in natural gas operations.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 
 
 
 







22 
 


Figure 2. Profile of possible health effects of chemicals with CAS numbers used in natural gas 
operations 
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Figure 3. Profile of possible health effects of soluble and volatile chemicals with CAS numbers 
used in natural gas operations. 
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Figure 4. Profile of possible health effects of chemicals with CAS numbers used to drill the 


Crosby 25-3 well, Wyoming. 
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Figure 5. Profile of possible health effects of chemicals with CAS numbers found in six New 


Mexico drilling evaporation pits. 
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__________________________________________________________________________________ 
 


 
Why worry about air pollution near natural gas operations? 


 
• Volatile organic compounds (VOCs) are released at all stages of natural gas production. 


Sources of air pollution include the following: 
 


o raw natural gas contains many toxic non-methane hydrocarbons (NMHCs) that 
surface with the methane and are released during venting and in fugitive emissions 
at all stages of natural gas production and delivery 


o mobile and stationary equipment release VOCs, NOx, CO and particulate matter 
through exhaust and evaporative emissions 


o pit fluids are a source of VOCs, including break-down products and combinations 
of chemicals that cannot be predicted  


o volatile chemicals are used during cleaning and maintenance of well pads and 
equipment 


o volatile chemicals injected underground during drilling and hydraulic fracturing 
(fracking) could eventually surface 
 


• Many of the VOCs cause adverse health effects and/or are ozone precursors. 
 


_________________________________¤__________________________________ 
 


Implications of An Exploratory Study of Air Quality Near Natural Gas Operations1 
 


• FINDING: In this closed-loop system, the number and concentrations of chemicals 
detected was highest during the early stage of drilling, and fracking events did not 
substantially alter the number or concentration of chemicals present. 
 


o IMPLICATION: This study demonstrates the need to focus on a new suite of 
toxic volatile chemicals, the NMHCs released during drilling, that heretofore have 
received little attention. 


 
• FINDING: There can be large variations from week to week in the types and numbers of 


volatile chemicals detected. 
 


o IMPLICATION: Grab samples reveal what is in the air at a particular moment 
and cannot accurately represent the different chemicals that can be released during 
all stages of well development and production, or the range of their concentrations. 
Under-sampling could lead to false negative results. 







 
o IMPLICATION:  To better interpret the results from systematic sampling, 


weather patterns and seasonal changes need to be measured (e.g. using wind 
roses). Sampling during seasons of low temperature and low wind velocity is 
particularly important in areas that are prone to inversions.  


 
• FINDING: Chemical concentrations were below federal exposure limits, but above 


concentrations found to have health effects in scientific studies. 
 


o IMPLICATION: Government standards do not take into account low-level, 
chronic exposure experienced by the increasing numbers of people in close 
proximity to gas operations. Some VOCs are endocrine disrupting chemicals, 
which can cause adverse effects at low-concentrations, even in parts per trillion, 
for which there are no government standards yet. 


 
• FINDING: Polycyclic aromatic hydrocarbons (PAHs), detected in parts per trillion, were 


at greater concentrations than were reported in urban studies of prenatal exposure, in 
which adverse affects on fetal growth and childhood cognitive development were 
demonstrated.  
 


o IMPLICATION: Concentrations of PAHs should be investigated in rural 
neighborhoods with and without natural gas activity. 


 
• FINDING: Methylene chloride was detected in 73% of the samples, sometimes at 


extremely high concentrations, but was not listed as an ingredient in any of the products 
reported in two lists of several hundred products used by the natural gas industry2.  
 


o IMPLICATION:  This suggests that it is time to require full disclosure for all 
toxic chemicals used during natural gas operations, including those that might only 
be used above ground.  
 
 


                                                           
1 Colborn, T.; Schultz, K.; Herrick, L.; and Kwiatkowski, C. An exploratory study of air quality near 
natural gas operations. Human & Ecological Risk Assessment. In Press. Available at 
http://www.endocrinedisruption.com/chemicals.air.php.  
 
2 Colborn, T.; Kwiatkowski, C.; Schultz, K., and Bachran, M. Natural gas operations from a public 
health perspective. Human & Ecological Risk Assessment. 2011; 17(5):1039-1056.  
  US House of Representatives Committee on Energy and Commerce Minority Staff. 2011. Hydraulic 
Fracturing Report. 
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Relevant abbreviations and definitions:  


COGCC Colorado Oil and Gas Conservation Commission  


Mcf   thousand cubic feet 


ng/m3  nanograms per cubic meter  


NMHCs  non-methane hydrocarbons  


PAHs   polycyclic aromatic hydrocarbons  


ppbc  parts per billion carbon 


ppbv   parts per billion by volume 


pptv   parts per trillion by volume  


µg/m3   micrograms per cubic meter  


µg/ml  micrograms per milliliter  


VOCs   volatile organic compounds  
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ABSTRACT 


This exploratory study was designed to assess air quality in a rural western Colorado area 


where residences and gas wells co-exist. Sampling was conducted before, during, and after 


drilling and hydraulic fracturing of a new natural gas well pad. Weekly air sampling for 1 year 


revealed that the number of non-methane hydrocarbons (NMHCs) and their concentrations were 


highest during the initial drilling phase and did not increase during hydraulic fracturing in this 


closed-loop system. Methylene chloride, a toxic solvent not reported in products used in drilling 


or hydraulic fracturing, was detected 73% of the time; several times in high concentrations. A 


literature search of the health effects of the NMHCs revealed that many had multiple health 


effects, including 30 that affect the endocrine system, which is susceptible to chemical impacts at 


very low concentrations, far less than government safety standards. Selected polycyclic aromatic 


hydrocarbons (PAHs) were at concentrations greater than those at which prenatally exposed 


children in urban studies had lower developmental and IQ scores. The human and environmental 


health impacts of the NMHCs, which are ozone precursors, should be examined further given 


that the natural gas industry is now operating in close proximity to human residences and public 


lands.  


Key Words: drilling, endocrine disruptors, hydraulic fracturing, natural gas, non-methane 


hydrocarbons, PAHs, VOCs. 
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INTRODUCTION  


Over the past 25 years the U.S. Environmental Protection Agency (USEPA) has 


supported research on ozone, particulate matter, and VOCs derived from the combustion of 


gasoline and diesel fuel by mobile and stationary sources. Air quality monitoring has focused 


primarily on large urban and industrialized areas in and around heavily populated regions across 


the U.S. and along chemical factory fence lines. Quantitative results dating back several decades 


are available from studies designed to test detection methodologies and to detect the quantity of 


selected VOC compounds in large urban areas or specific cities (Baker et al. 2008; Mohamed et 


al. 2002; Seila et al. 1989). This kind of air sampling has typically been done in regions of ozone 


non-compliance to determine the source of the precursors to ozone, providing guidance for 


regulating the source. Studies of urban air have also documented the damage these compounds 


cause to human health (Brunekreef et al. 2009; Chahine et al. 2007; Crüts et al. 2008; Dejmek et 


al. 2000; Green et al. 2009; Koren et al. 1989; Perera et al. 1999). 


In the past two decades, natural gas development and production in the U.S. has 


increased rapidly by tapping into domestic resources. Natural gas wells are now being drilled in 


close proximity to urban and rural communities, and across broad expanses of public lands. 


Potential sources of air pollution from natural gas operations include volatile chemicals 


introduced during drilling and hydraulic fracturing (in which fluids are injected under high 


pressure to fracture the underlying formation that holds the gas), combustion byproducts from 


mobile and stationary equipment, chemicals used during maintenance of the well pad and 


equipment, and numerous NMHCs that surface with the raw natural gas. The USEPA estimates 


that on average the mass composition of unprocessed natural gas is 78.3% methane, 17.8% 


NMHCs, 1.8% nitrogen, 1.5% carbon dioxide, 0.5% hydrogen sulfide, and 0.1% water (Skone et 


al. 2011; USEPA 2011).  


Two independent air sampling studies conducted near natural gas fields in Colorado have 


recently been published. McKenzie et al. (2012) measured air quality around the perimeter of 


natural gas wells from a stationary site among rural residences and ranches, assessing several 


NMHCs for the purpose of risk assessment. Petron et al. (2012) took a regional approach using 


data collected over 3 years by both fixed and mobile sampling equipment looking for sources 


and mixing ratios of methane and benzene and several other NMHCs. The authors identified an 
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alkane signature as evidence of oil and gas activity. Both studies indicate a need for better air 


monitoring and research on air quality near natural gas operations. 


The present study was designed to explore the presence of volatile chemicals, many of 


which are associated with the production of natural gas, in a rural natural gas production area for 


1 year. The sampling period spanned the time before, during, and after development of a natural 


gas well pad. Development included drilling, hydraulic fracturing, and production operations. To 


our knowledge, no study of this kind has been published to date.  


 


PROJECT DESIGN 


Baseline and weekly air samples were collected between July, 2010, and October, 2011, 


from a fixed sampling station near a well pad on which 16 vertical (directional) gas wells had 


been drilled, hydraulically fractured and put into production during the course of the study. Air 


sample data are presented along with a timeline of events on the well pad, including drilling, 


fracturing and production dates acquired from the website of the Colorado Oil and Gas 


Conservation Commission (COGCC). The COGCC serves as the primary government resource 


for the public regarding oil and gas development in Colorado and maintains a publicly available 


online information system as part of its oil and gas regulatory processes (COGCC 2012a). 


 


Sampling Site 


Site selection was dictated by our ability to set up a permanent sampling station with 


access to electricity near a well pad about to be developed. In July, 2010, a permanent air 


sampling location was selected in Garfield County, Colorado, at approximately 5,850 feet (1783 


m) elevation and 0.7 miles (1.1 km) from the well pad of interest. The site was located at a rural 


residence in semi-arid terrain surrounded by pinyon, juniper, sagebrush, and native grasses. One 


major highway (I-70) runs through the area, approximately 1.1 miles (1.8 km) north of the 


sampling site. According to the COGCC (2012a), there were 130 wells producing natural gas 


within 1 mile (1.6 km) of the sampling site at the time of the study. In addition, two other well 


pads were developed using vertical drilling within 1 mile (1.6 km) of the sampling site after 


development of the well pad of interest, and within the timeframe of the study.  


 


Natural Gas Well Pad 
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The vertical well pad of interest penetrated the Williams Fork Formation of the Mesa 


Verde Group at a total depth of approximately 8,300 feet (2530 km) in tight sands (FracFocus 


2012). The land for the well pad was cleared of vegetation and leveled and service roads were 


constructed in the spring of 2010.  


According to the COGCC website, drilling of the first of 16 wells started on October 22, 


2010, and the last well was started on March 16, 2011. Hydraulic fracturing of the first four wells 


began on January 4, 2011. Fracturing reportedly began on another five wells on February15, 


2011 (not including the seventh drilled well, which was not fractured until April 20th). Between 


April 14 and 16, 2011, six more wells were fractured. Volumes of hydraulic fracturing fluids 


ranged between 1.1 and 2.3 million gallons (4.2 and 8.7 million liters) per well (FracFocus 


2012). Wells typically went into production within 5 days of being fractured.  


According to the COGCC, the well pad was located in a sensitive area with regard to 


wildlife habitat and water resources, and was in close proximity to surface and domestic water 


wells (COGCC 2010). This required the operator to abide by a variety of requirements and best 


management practices designed to minimize impacts. For example, a closed loop drilling system 


was used that requires drilling fluids to be captured in tanks instead of separated from the 


cuttings and held in an open pit. A closed loop system was also used to pipe fracturing fluids to 


the pad and immediately capture the flow back fluids and pipe them to another facility for 


treatment.  


 


METHODS 


A baseline air sample for VOCs was collected July 17, 2010. A complete set of baseline 


samples was taken on October 19, 2010. Weekly sampling commenced beginning November 2, 


2010 through October 11, 2011. Samples were collected on all dates except for December 28, 


2010 because the lab was closed for Christmas. Samples were collected every 7 days and shipped 


by a trained technician according to standard operating procedure for each instrument (AAC 


2012a; SKC Inc. 2001; Tisch Environmental, Inc.). The 24-hour samples were taken weekly 


from noon Monday to noon Tuesday, and the 4-hour samples were taken from 10:00–2:00 on 


Tuesdays.  


Samples were sent to two USEPA certified laboratories using chain of custody 


procedures to assure proper handling of the samples from the technician to the lab. VOCs were 
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sampled over a 4-hour period using a Six-Liter Summa Canister. Lab analyses were conducted to 


test for the following VOCs: 56 speciated C2-C12 hydrocarbons using USEPA Method TO-


12/USEPA PAMS Protocol (Photochemical Assessment Monitoring Stations, using gas 


chromatography/flame ionization detection); methane, using USEPA Method 18 (to detect fixed 


gases by gas chromatography/flame ionization detection/ thermal conductivity); and 68 target 


VOCs using USEPA Method TO-15 (to detect VOCs using gas chromatography/mass 


spectrometry).  


PAHs were sampled over 24 hours using a Filter/PUF (Polyurethane) combination. 


Sixteen PAHs were tested using USEPA Method TO-13A (to detect a select group of PAHs with 


gas chromatography/mass spectrometry). Carbonyls were sampled over a 4-hour period using a 


DNPH (2-4 dinitrophenylhydrazine) coated Silica Gel Cartridge, and 12 carbonyls were tested 


using USEPA Method TO-11A (to detect aldehydes and ketones using high-pressure liquid 


chromatography with a UV detector).  


The 4-hour sampling of VOCs and carbonyls was extended to 6 hours, generally from 


9:00 am to 3:00 pm with a few samples taken from 10:00 am to 4:00 pm, beginning April 5, 


2011. This change was made upon approval by the lab, in order to accommodate the schedule of 


the sampling technician. Additionally, due to the high cost of the PAH assay, and the findings of 


PAH concentrations three orders of magnitude lower than the other NMHCs, PAH sampling was 


discontinued when drilling on the well pad of interest ended (after March 29, 2011).  


The samples from the Summa Canisters and the DNPH Cartridges were analyzed by 


Atmospheric Analysis & Consulting, Inc., Ventura, CA, a National Environmental Laboratory 


Accreditation Conference approved air quality analytical laboratory. The Filter/PUF analyses 


were conducted by American Environmental Testing Laboratory, Inc., Burbank, CA. Quality 


control data including duplicate and spike recoveries was provided in all laboratory reports. 


Chemicals analyzed in more than one assay are reported as follows: for hexane, toluene, heptane, 


benzene, and cyclohexane, TO-12 values were used instead of TO-15; and for acetone, TO-15 


values were used instead of TO-11A.  


All test values were reported by the laboratories without problems, with the exception of 


one Summa Canister sample with a pressure problem, and six DNPH Cartridge samples―two 


with equipment problems and four with visible water contamination. The results of all tests with 
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reported problems were omitted from analysis, resulting in 48 samples reported for VOCs, 21 for 


PAHs, and 43 for carbonyls.  


 


Analyses 


Means, ranges, and standard deviations are presented for all chemicals detected at least 


once. Means were calculated by summing the values for each chemical and dividing by the 


number of detects for that chemical. Mean, standard deviation, and range values are reported in 


parts-per-billion (ppbv) or parts-per-trillion (pptv) volume. Conversions from parts-per-billion 


carbon and ng/m3 were conducted as necessary to arrive at this common reporting unit (AAC 


2012b). Sample detection values greater than one standard deviation above the mean for each 


chemical were defined as spikes. Because of the exploratory nature of the study and the 


relatively small data set, values for non-detects were not imputed, no data transformations were 


performed, and statistical tests of significance were not conducted. 


 


RESULTS 


Chemicals that were tested but never detected (non-detects) are presented in Table 1, 


along with the Method Reporting Limit (MRL). Shown in Table 2 are basic descriptive statistics 


for all the VOCs and carbonyls detected at least once during the sampling period, in order of the 


percent of detections. Among the VOCs, four chemicals were detected in every sample: methane, 


ethane, propane, and toluene. Chemicals with the highest mean values across the sampling period 


include (in order of mean value): methane, methylene chloride, ethane, methanol, ethanol, 


acetone, and propane. Regarding the carbonyls, formaldehyde and acetaldehyde were detected in 


every sample. The highest values were for crotonaldehyde and formaldehyde. Also shown in 


Table 2 are the numbers of times each chemical spiked during the sampling period.  


Shown in Table 3 are the results for the PAHs, which were sampled from November 2, 


2010, to March 29, 2011. Naphthalene was the only PAH detected in every sample and it was 


also found at the highest concentration among the PAHs detected. 


 


Related Events on the Well Pad  


Pertinent events on the pad (e.g., start dates for drilling and hydraulic fracturing) are 


shown in Figure 1. Dates are included for the well pad of interest (Pad #1) as well as for the two 
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pads that were developed during the latter half of sampling (Pads #2 and #3). The percent and 


number of chemicals detected on each date of sampling is also shown in Figure 1. Percents were 


calculated by dividing the number of chemicals detected on a particular date by the total number 


of chemicals analyzed on that day, not including chemicals that were never detected during the 


study. The number and percent of detections were generally higher during development of Pad 


#1 than Pads #2-3. The most chemical detections occurred during the first four months of 


drilling, at a time when only one fracturing event occurred, which did not change the pattern of 


detections.  


The number of spikes on each date of sampling is shown in Figure 2, presented separately 


by type of compound (VOC, PAH, carbonyl). By far the most spikes occurred during drilling of 


Pad #1, particularly between mid-December and mid-January. The carbonyls spiked on and 


around March 15, 2011. There were also spikes beginning in July, 2011, when drilling of Pad #3 


began. 


 


DISCUSSION  


The data in this study show that air sampling near natural gas operations reveals 


numerous chemicals in the air, many associated with natural gas operations. Some of the highest 


concentrations in the study were from methane, ethane, propane, and other alkanes that have 


been sourced to natural gas operations (Baker et al. 2008; Gilman et al. 2012). In contrast we 


found very low levels of chemicals such as ethene and other alkenes that are more likely to come 


from urban road-based pollution (Baker et al. 2008; Gilman et al. 2012). Acetylene, which is 


only formed from combustion, was found at low concentrations and in only four samples. 


Isoprene, which arises primarily from vegetation, was only detected in one sample throughout 


the study, attesting to the semi-arid landscape of the sampling site (Baker et al. 2008; Jobson et 


al. 1994). The chemicals reported in this exploratory study cannot, however, be causally 


connected to natural gas operations.   


Air Resource Specialists, Inc. provides quarterly weather reports from Parachute, 


Colorado, which is 7.4 miles (11.9 km) southwest of the sampling site (Air Resource Specialists, 


Inc. 2011a, 2011b, 2011c, 2011d). Wind rose data show that the predominant wind directions 


throughout the year are from the NE and SW, which is aligned with the topography of the valley 


along the Colorado River Corridor. During all four quarters of the study year the wind blew from 
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the ESE (from the well pad toward the sampling site) 2–3% of the time, independent of the time 


of year. There was no correlation between detected emissions (which varied by quarter and were 


highest in the winter) and wind direction.  


Calm winds, however, (wind under 1 mph) were greatest during times when detections 


were highest. For example, in the fourth quarter of 2010, winds were calm 10.9% of the time, 


and in the first quarter of 2011 they were calm 8.1% of the time. During the second and third 


quarters of 2011, when air sampling detections were lower, calm winds were reported 3.5% and 


1.8% of the time, respectively. Because of the rugged topography of the area under study it is 


subject to air inversions, particularly in winter, which trap air at ground level and tend to increase 


air pollution from local sources (Sexton and Westberg et al. 1984). The phenomena of air 


inversions may explain the higher readings during December and January than in other months.  


There was a great deal of variability across sampling dates in the numbers and 


concentrations of chemicals detected. Notably, the highest percentage of detections occurred 


during the initial drilling phase, prior to hydraulic fracturing on the well pad. This is not 


surprising, considering the numerous opportunities for release of NMHCs during drilling. On a 


typical well pad, when the raw natural gas surfaces it is piped to a glycol dehydrator (heater 


treater) on the pad where it is heated to evaporate off the water, which then condenses and is 


stored on the pad in tanks marked “produced water”. During the heating process numerous 


NMHCs are vented while others are piped to a condensate tank on the pad. NMHCs also escape 


when the glycol in the dehydrator is being regenerated. Transferring of fluids from the produced 


water and condensate tanks to tanker trucks is another opportunity for the release of NMHCs. 


Next, the gas goes to a compressor station where is prepped and sent on to a processing plant 


where the BTEXs (benzene, toluene, ethylbenzene, and xylene), and other NMHCs, some of 


which are liquids at low temperatures are removed. A number of volatile chemicals, such as 


benzene, toluene, xylenes and others, have economic value and are captured and used to make 


diverse products such as plastics, glass, construction material, pesticides, detergents, cosmetics, 


and pharmaceuticals, and in the U.S. they are added to gasoline.    


For well pad #1 in the present study, after all the wells were completed and hooked into 


the national supply line, according to the COGCC the well pad produced 487,652 Mcf (thousand 


cubic feet) of raw natural gas during June, 2011 (COGCC 2012b). Using the USEPA estimate of 
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17.8% NMHCs, that calculates to 2,893 Mcf per day of NMHCs potentially released into the air 


while the pad is producing, although not all the NMHCs are released on-site.  


Methylene chloride stood out due to the extremely high concentrations in some of the 


samples, including one reading of 1730 ppbv, and three other readings more than 563 ppbv (the 


cutoff value for spikes) during the period of well development. In contrast, after activity on the 


pad came to an end and the wells went into production, the highest level of methylene chloride 


detected was 10.6 ppb. Methylene chloride is not a natural component in raw gas, and is 


predominantly used as a solvent (USEPA 2000). As far as we are aware, it is not a component in 


drilling or fracturing fluids. It does not appear on two extensive lists of more than 750 chemicals 


that companies admit they use during either operation (Colborn et al. 2011; US House of 


Representatives Committee on Energy and Commerce Minority Staff 2011) and it does not 


appear on the voluntary fracturing chemical disclosure registry (FracFocus 2012) for the well 


pad of interest in this study. However, residents and gas field workers have reported that 


methylene chloride is stored on well pads for cleaning purposes. Raw gas in the region under 


study also contains commercially valuable levels of a mixture of alkanes referred to as paraffin 


wax that becomes solid at ambient temperatures. As the raw gas escapes on the pad, this slippery 


material could build up on equipment, requiring cleaning. Given that methylene chloride was 


found in such high concentrations in air samples in the present study, its source and potential 


exposure scenarios should be explored with respect to exposure of individuals working on the 


pads and living nearby.  


Regarding the PAHs, although concentrations found in this study appear low, they may 


have clinical significance. Several studies have been published by the Columbia Center for 


Children’s Environmental Health in which pregnant women in urban settings wore personal air 


monitors that measured their level of exposure to eight PAHs (benzo(a)anthracene, 


benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 


dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene). In 2006, Perera et al. demonstrated that among 


children in New York City, those who were prenatally exposed to eight PAHs with a summed 


concentration greater than 4.16 ng/m3 had lower mental development scores at age three. In 


2009, Perera et al. reported lower IQ scores among 5-year olds with prenatal exposure greater 


than 2.26 ng/m3. In a similar study in Krakow, Poland, Edwards et al. (2010) found decreased IQ 


scores among 5-year olds prenatally exposed to PAHs greater than 17.96 ng/m3. In the present 
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study, the summed composite of the same eight PAHs was 15.5 ng/m3. There are many sources 


of variability when comparing personal air monitoring and ambient air sampling results. For 


example, not all eight PAHs summed above were detected in every one of our samples. 


Nonetheless, these findings suggest that the concentrations of PAHs in rural neighborhoods near 


natural gas operations deserve further investigation, regardless of the source.  


The concentrations of the carbonyls were lowest during the time when the VOCs and 


PAHs were spiking, but spiked later when the other chemicals did not. Many carbonyls, such as 


formaldehyde and acetaldehyde, are formed from the reaction of VOCs with nitrogen oxide and 


sunlight, and thus have peak seasons, which may have accounted for the spikes (Ho et al. 2002; 


National Research Council 1981). Carbonyls are also used as solvents and are associated with 


diesel emissions (ATSDR 1999; Mitran et al. 1997). It is possible that solvents were needed 


following the accident that occurred when a drilling contractor was removing drill cuttings from 


the mud tanks (COGCC 2011), which coincided with the time the carbonyls spiked in March.  


In order to identify potential hazards associated with the chemicals detected during 


development of the well pad of interest, a rigorous literature search was conducted. Thirty-five 


chemicals were found to affect the brain/nervous system, 33 the liver/metabolism, and 30 the 


endocrine system, which includes reproductive and developmental effects. The categories with 


the next highest numbers of effects were the immune system (28), cardiovascular/blood (27), and 


the sensory and respiratory systems (25 each). Eight chemicals had health effects in all 12 


categories. There were also several chemicals for which no health effect data could be found. 


The categories of health effects for each chemical are presented in Table 4, which is supported 


by Supplemental Material available from the authors that contains a complete list of 400 


references. It should be mentioned that laboratory studies typically measure exposure to one 


chemical at a time, while real-life conditions entail exposure to several volatile chemicals at 


once, with interactions that cannot be predicted.  


The health effects found in the literature are relevant as indicators of potential hazards 


associated with the chemicals detected in the air samples. They do not address the issue of 


exposure. The concentrations at which these chemicals were detected in the air are far less than 


U.S. government safety standards such as NIOSH Recommended Exposure Limits and OSHA 


Permissible Exposure Limits (NIOSH 1992; OSHA 1993). However, government standards are 


typically based on the exposure of a grown man encountering relatively high concentrations of a 
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chemical over a brief time period, for example, during occupational exposure. Consequently, 


such standards may not apply to exposure scenarios faced by individuals (including pregnant 


women, children, and the elderly) experiencing chronic, sporadic, low-level exposure, 24 hours a 


day 7 days a week in natural gas neighborhoods. Safety standards also do not account for the 


kinds of effects found from low-level exposure to endocrine disrupting chemicals (Vandenberg 


et al. 2012), which can be particularly harmful during prenatal development and childhood.  


Lessons can be learned from the results of this simple exploratory investigation into air 


quality in a rural neighborhood interspersed with natural gas operations. In retrospect, we regret 


not having continued sampling PAHs throughout the entire year. It was not until we began 


searching the literature for health effects of the chemicals that we discovered the developmental 


effects of extremely low levels of PAHs. In addition, our study would have benefited from more 


baseline samples. Unfortunately, there was no way to know exactly when drilling would start and 


we were only alerted when the drill rig was being installed. If we were to sample again, we 


would rotate sampling every six days and at varied times around the clock. Most importantly, we 


would record meteorological data on-site throughout each sampling period. In rural mountainous 


areas, where local topography varies greatly, public sources of weather data may not be 


applicable for air quality research.  


While natural gas development and production continues to spread across the land it is 


moving closer to homes, schools, and places of business. At the same time more and more raw 


gas will be released into the atmosphere on a steady, daily basis. In order to determine how to 


reduce human exposure for both those who work on the well pads and those living nearby, 


systematic air quality monitoring of natural gas operations must become a regular part of 


permitting requirements. It is apparent from what is presented in this paper that the NMHCs need 


far more attention not only because of their potential immediate and long term chronic health 


effects, but also for their secondary indirect health and environmental impacts as precursors to 


ozone.  
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Table 1. Chemicals not detected in air samples in western Colorado 
from July, 2010 to October, 2011. 
Chemical CAS# Reporting limita 
1,1,1-trichloroethane 71-55-6 0.5 ppbv  
1,1,2,2-tetrachloroethane 79-34-5 0.5 ppbv  
1,1,2-trichloro-1,2,2-
trifluoroethane  76-13-1 0.5 ppbv  
1,1,2-trichloroethane 79-00-5 0.5 ppbv  
1,1-dichloroethane 75-34-3 0.5 ppbv  
1,1-dichloroethene 75-35-4 1 ppbv  
1,2,3-trimethylbenzene 526-73-8 1 ppbv  
1,2,4-trichlorobenzene 120-82-1 0.5 ppbv  
1,2-dibromoethane 106-93-4 0.5 ppbv  
1,2-dichloro-1,1,2,2-
tetrafluoroethane 76-14-2 0.5 ppbv  
1,2-dichlorobenzene 95-50-1 0.5 ppbv  
1,2-dichloroethane 107-06-2 0.5 ppbv  
1,2-dichloropropane 78-87-5 0.5 ppbv  
1,3,5-trimethylbenzene 108-67-8 1 ppbc  
1,3-butadiene 106-99-0 0.5 ppbv  
1,3-dichlorobenzene 541-73-1 0.5 ppbv  
1,4-dichlorobenzene 106-46-7 0.5 ppbv  
1,4-dioxane 123-91-1 0.5 ppbv  
1-butene 106-98-9 1 ppbc  
1-hexene 592-41-6 1 ppbc  
1-pentene 109-67-1 1 ppbc  
2,2,4-trimethylpentane 540-84-1 1 ppbc  
2,2-dimethylbutane 75-83-2 1 ppbc  
2,3,4-trimethylpentane 565-75-3 1 ppbc  
2,3-dimethylpentane 565-59-3 1 ppbc  
2,4-dimethylpentane 108-08-7 1 ppbc  
2-hexanone 591-78-6 0.5 ppbv  
4-ethyltoluene 622-96-8 0.5 ppbv  
acenaphthene 83-32-9 2 ng/m3 (pql)  
acrolein 107-02-8 0.025 µg/ml  
acrylonitrile 107-13-1 1 ppbv  
allyl chloride 107-05-1 0.5 ppbv  
anthracene 120-12-7 2 ng/m3 (pql)  
benzyl chloride 100-44-7 0.5 ppbv  
bromodichloromethane 75-27-4 0.5 ppbv  
bromoform 75-25-2 0.5 ppbv  
bromomethane 74-83-9 0.5 ppbv  
carbon disulfide 75-15-0 0.5 ppbv  
carbon tetrachloride 56-23-5 0.5 ppbv  
chlorobenzene 108-90-7 0.5 ppbv  
chlorodifluoromethane 75-45-6 0.5 ppbv  
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Table 1. (cont.)   
Chemical CAS# Reporting limita 
chloroethane 75-00-3 0.5 ppbv  
chloroform 67-66-3 0.5 ppbv  
chloromethane  74-87-3 0.5 ppbv  
cis-1,2-dichloroethylene 156-59-2 0.5 ppbv  
cis-1,3-dichloropropene 10061-01-5 0.5 ppbv  
cis-2-butene 590-18-1 1 ppbc  
cis-2-pentene 627-20-3 1 ppbc  
dibromochloromethane 124-48-1 0.5 ppbv  
dichlorodifluoromethane 75-71-8 0.5 ppbv  
dichlorofluoromethane 75-43-4 0.5 ppbv  
ethyl acetate 141-78-6 0.5 ppbv  
fluoranthene 206-44-0 2 ng/m3 (pql)  
hexachlorobutadiene 87-68-3 0.5 ppbv  
isooctane  540-84-1 0.5 ppbv  
isopropyl alcohol 67-63-0 2 ppbv  
m-diethylbenzene 141-93-5 1 ppbc  
methyl isobutyl ketone (MIBK) 108-10-1 0.5 ppbv  
methyl tert-butyl ether 1634-04-4 0.5 ppbv  
m-ethyltoluene 620-14-4 1 ppbc  
m-tolualdehyde 620-23-5 0.025 µg/ml  
n-propylbenzene 103-65-1 1 ppbc  
n-undecane 1120-21-4 1 ppbc  
o-ethyltoluene 611-14-3 1 ppbc  
o-xylene 95-47-6 1 ppbc  
p-diethylbenzene 105-05-5 1 ppbc  
propylene oxide 75-56-9 1 ppbv  
pyrene 129-00-0 2 ng/m3 (pql)  
t-1,3-dichloropropene 10061-02-6 0.5 ppbv  
tetrachloroethene 127-18-4 0.5 ppbv  
trans-1,2-dichloroethylene 156-60-5 0.5 ppbv  
trans-2-butene 624-64-6 1 ppbc  
trans-2-pentene 646-04-8 1 ppbc  
trichloroethene 79-01-6 0.5 ppbv  
trichlorofluoromethane 75-69-4 0.5 ppbv  
valeraldehyde 110-62-3 0.025 µg/ml  
vinyl acetate 108-05-4 1 ppbv  
vinyl bromide 593-60-2 0.5 ppbv  
vinyl chloride 75-01-4 0.5 ppbv  
   


aReporting limit is mrl (method reporting limit) unless pql (practical 
quantification limit) is specified.  
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Table 2. Volatile chemicals detected in air samples in western Colorado from July, 2010 to 
October, 2011. 


Chemical name CAS # 
n 


Detects 
% 


Detects 
Mean 
ppbv 


Range 
ppbv 


Std 
Dev 
ppbv 


n 
Spikes 


VOCs      


methane 74-82-8 48 100 2472.9
1600.0-
5500.0 867.3 6 


ethane 74-84-0 48 100 24.4 3.6-118.0 23.7 5 
propane 74-98-6 48 100 9.3 1.1-46.7 9.0 7 
toluene 108-88-3 48 100 1.2 0.4-4.3 0.9 4 
isopentane 78-78-4 43 90 1.8 0.4-7.3 1.3 6 
n-butane 106-97-8 42 88 3.2 0.8-14.0 2.6 4 
isobutane 75-28-5 42 88 2.9 0.6-13.5 2.5 4 
acetone 67-64-1 41 85 9.5 3.4-28.3 6.2 6 
n-pentane 109-66-0 40 83 1.5 0.4-5.6 1.0 5 
n-hexane 110-54-3 38 79 0.9 0.3-3.0 0.6 4 
methylcyclohexane 108-87-2 36 75 0.9 0.3-3.1 0.6 4 
methylene chloride 75-09-2 35 73 206.2 2.7-1730.0 357.4 4 


m/p-xylenes 
108-38-3/ 
106-42-3 29 60 0.4 0.2-0.7 0.2 6 


2-methylpentane 107-83-5 27 56 0.8 0.3-2.2 0.4 3 
n-heptane 142-82-5 22 46 0.6 0.3-1.4 0.3 3 
3-methylpentane 96-14-0 21 44 0.8 0.3-2.0 0.4 3 
benzene 71-43-2 21 44 0.5 0.3-1.1 0.2 3 
methanol 67-56-1 19 40 18.3 12.1-30.6 5.6 4 
methylcyclopentane 96-37-7 18 38 0.6 0.3-1.3 0.3 3 
cyclohexane 110-82-7 17 35 0.6 0.3-1.6 0.4 2 
n-octane 509-84-7 15 31 0.4 0.2-0.8 0.2 3 
3-methylhexane 589-34-4 12 25 0.5 0.3-1.1 0.3 1 
2-butanone (mek) 78-93-3 10 21 3.4 2.3-5.1 1.0 2 
2-methylhexane 591-76-4 9 19 0.4 0.2-0.7 0.2 2 
ethylene 74-85-1 8 17 1.2 0.8-1.8 0.4 1 
acetylene 2122-48-7 4 8 1.4 0.9-2.4 0.7 1 
isoprene 78-79-5 4 8 0.6 0.4-0.7 0.2 0 
n-nonane 111-84-2 4 8 0.2 0.2-0.3 0.0 1 
2,3-dimethylbutane 79-29-8 3 6 0.4 0.4-0.5 0.1 1 
ethanol 64-17-5 3 6 11.4 3.2-19.4 8.1 0 
2-methylheptane 592-27-8 3 6 0.3 0.3 0.0 0 
1,2,4-
trimethylbenzene 95-63-6 2 4 na 0.2-0.3 na 0 
tetrahydrofuran 109-99-9 1 2 na 2.1 na 0 
styrene 100-42-5 1 2 na 0.9 na 0 
ethylbenzene 100-41-4 1 2 na 0.7 na 0 
cyclopentane 287-92-3 1 2 na 0.4 na 0 
3-methylheptane 589-81-1 1 2 na 0.3 na 0 
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Table 2. (cont.)         


Chemical name CAS # 
n 


Detects 
% 


Detects 
Mean 
ppbv 


Range 
ppbv 


Std 
Dev 
ppbv 


n 
Spikes 


isopropylbenzene 98-82-8 1 2 na 0.3 na 0 
n-dodecane 112-40-3 1 2 na 0.3 na 0 
      
Carbonyls      
formaldehyde 50-00-0 43 100 1.0 0.3-2.4 0.5 6 
acetaldehyde 75-07-0 43 100 0.6 0.3-1.8 0.3 4 
crotonaldehyde 123-73-9 42 98 1.3 0.1-3.0 0.8 8 
mek & 
butyraldehyde 


78-93-3/    
123-72-8 37 86 0.2 0.0-0.4 0.1 7 


hexaldehyde 66-25-1 9 21 0.1 0.1-0.2 0 2 
propionaldehyde 123-38-6 6 14 0.1 0.1-0.2 0 1 
benzaldehyde 100-52-7 5 12 0.1 0.1 0 1 
methacrolein 78-85-3 5 12 0.1 0.1 0 1 


 
na = not applicable. Statistics were not calculated for chemicals in which there were fewer than 
three detections.
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Table 3. PAHs detected in air samples in western Colorado from October, 2010 to March, 
2011. 


Chemical name CAS # 
n 


Detects
% 


Detects
Mean 
pptv 


Range 
pptv 


Std 
Dev 
pptv 


n 
Spikes


naphthalene 91-20-3 21 100 3.01 0.81-6.08 1.44 4 
phenanthrene 85-01-8 16 76 0.36 0.21-0.61 0.14 4 
fluorene 86-73-7 11 52 0.20 0.15-0.32 0.06 2 
indeno(1,2,3-cd)pyrene 193-39-5 8 38 0.18 0.09-0.49 0.13 1 
benzo(g,h,i)perylene 191-24-2 7 33 0.22 0.09-0.45 0.13 1 
dibenzo(a,h)anthracene 53-70-3 7 33 0.20 0.11-0.51 0.15 1 
benzo(a)pyrene 50-32-8 5 24 0.21 0.13-0.36 0.09 1 
benzo(b)fluoranthene 205-99-2 5 24 0.20 0.13-0.26 0.05 1 
benzo(k)fluoranthene 207-08-9 5 24 0.18 0.13-0.25 0.05 1 
benzo(a)anthracene 56-55-3 2 10 na 0.13-0.16 na 0 
chrysene 218-01-9 2 10 na 0.12-0.16 na 0 
acenaphthylene 208-96-8 1 5 na 0.20 na 0 


 
na = not applicable. Statistics were not calculated for chemicals in which there were fewer than 
three detections. 
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Table 4. Health effectsa of chemicals detected in air samples collected in western Colorado. 


Chemical Name Sens Resp Gastr 
Brain/ 
Nerv 


Imm
-une 


Kidn 
Card/ 
Bld 


Canc/
Tum 


Geno
-toxic 


Endo 
Liver
/ Met 


Othr 


1,2,4-trimethylbenzene X X X X X X X X X X X X 
2,3-dimethylbutane                         
2-butanone (mek)       X   X       X X   
2-methylheptane                         
2-methylhexane                         
2-methylpentane       X                 
3-methylheptane                         
3-methylhexane                         
3-methylpentane       X                 
acenaphthylene                   X X X 
acetaldehyde X X X X X X X X X X X X 
acetone X X X X X X X     X X X 
acetylene                         
benzaldehyde X X X X X X X   X X X X 
benzene X X   X X   X X X X X X 
benzo(a)anthracene X X           X X   X X 
benzo(a)pyrene X X X X X X X X X X X X 
benzo(b)fluoranthene   X     X X   X X X X X 
benzo(g,h,i)perylene                 X       
benzo(k)fluoranthene         X   X X X X X   
butyraldehyde       X                 
chrysene   X     X X X X X X X X 
crotonaldehyde   X X X X X X X X X X X 
cyclohexane       X   X   X     X   
cyclopentane       X                 
dibenzo(a,h)anthracene X X X X X X X X X X X X 
ethane                         
ethanol X X X X     X X   X X X 
ethylene                     X X 
fluorene X     X X X X       X X 
formaldehyde X X X X X X X X X X X X 
hexaldehyde X     X X   X   X X   X 
indeno(1,2,3-cd)pyrene   X   X X     X X X X   
isobutane                         
isopentane                         
isoprene X X X X X X X X X X X X 
methacrolein X X                     
methane                         
methylcyclohexane                         
methylcyclopentane       X                 
methylene chloride X X X X X X X X X X X X 
m-xylene X X   X X X X     X X   
naphthalene X X X X X X X X X X X X 
n-butane    X   X     X 
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Table 4. (cont.)             


Chemical Name Sens Resp Gastr Brain/
Nerv 


Imm
-une Kidn Card/ 


Bld 
Canc/
Tum 


Geno
-toxic Endo Liver


/Met Othr 


n-decane X X   X X             X 
n-heptane X     X     X   X X X   
n-hexane       X X   X     X X   
n-nonane X     X X X X     X X X 
n-octane X X   X X X X     X X X 
n-pentane                         
phenanthrene X X   X X   X     X X X 
propane                         
propionaldehyde         X       X     X 
propylene X X   X X X       X X   
p-xylene X X   X   X X   X X X X 
tetrahydrofuran     X X X X X X X X X X 
toluene X X X X X X X   X X X X 
             
Total 25 25 14 35 28 23 27 18 23 30 33 29 


 


aSens = skin/eye/sensory organ; Resp = respiratory; Gastr = gastrointestinal; Brain/Nerv = 
brain/nervous system; Immune = immune system; Kidn = kidney; Card/Bld = 
cardiovascular/blood; Canc /Tum = cancer/ tumorigen; Genotoxic = genotoxic; Endo = 
endocrine system; Liver/Met = liver/metabolic; Othr = other.
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Figure 1. Percent and numbera of chemicals detected in air samples collected in western 
Colorado from July, 2010 to October, 2011, and drilling/fracturing events, by date. 
 


Figure 2. Number of chemical spikesa from air samples collected in western Colorado from 
November, 2010 to October, 2011, by compound type and date of sampling event. 
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a The number of chemicals detected is shown at the end of each bar.  


D1 FI: Drilling and fracturing events during development of Pad #1. 


D2 F2: Drilling and fracturing events during development of Pad #2. 


D3 F3: Drilling and fracturing events during development of Pad #3. 
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Introduction  
 
Where oil and gas development goes, health problems often follow.  
 
For many people across the United States, this statement has rung painfully true for a long time. As 
the drilling boom picks up speed and reaches more places, it is now resonating in new 
communities. From a growing number of stories told by individuals nationwide1 to conferences 
held by academics and public agencies,2 the “dots” between health symptoms and gas facilities are 
very slowly but surely being connected.  
 
The health survey and environmental testing project described in the following pages is part of 
this critical process. Between August 2011 and July 2012, Earthworks’ Oil & Gas Accountability 
Project (OGAP) investigated the extent, types, and possible causes of health symptoms 
experienced by people living in the gas patches of Pennsylvania. 
 
Founded in 1988, Earthworks is dedicated to protecting 
communities and the environment from the impacts of 
irresponsible mineral and energy development while seeking 
sustainable solutions. We reform government policies, 
improve corporate practices, and work with landowners, 
organizations, agencies, and elected officials to adopt 
policies to protect public health and the environment and 
hold industry accountable for its practices.  
 
The findings of this study stand in strong contrast to 
statements—often made by industry representatives and 
policymakers seeking to expand  drilling—dismissing claims 
of health impacts as “personal anecdotes” and isolated 
incidents. Directly impacted people are frequently told that 
what they experience is a random occurrence and that some 
other source—traffic, lifestyle choices, family disease history, 
household products—is to blame.  
 
We know that the gas and oil industry uses toxic substances 
that harm human health. For example, of about 300 
compounds identified as being used in hydraulic fracturing 
to extract gas, 65 are listed as hazardous by the federal 
government.3 In turn, this creates a real potential for negative 
health effects in any area where gas development occurs.4 
While general scientific links regarding the effects of such 
exposure have been established,5 research on the direct 
relationship between health problems and gas and oil 
activities has been limited and inconsistent.6  
 
Even as knowledge of impacts evolves slowly, gas and oil extraction and production continue to 
accelerate rapidly—allowing industry to put still-emerging technologies to use without first 
establishing their safety. State regulations remain too lax and outdated to prevent the impacts of 
modern-day energy development, and regulatory agencies are often unable to conduct the 


Though knowledge of impacts 
evolves slowly, gas and oil 
extraction and production continue 
to accelerate rapidly—allowing 
industry to put still-emerging 
technologies to use without first 
establishing their safety. 


Drilling directly behind the play yard. 


Photo by: Nadia Steinzor 
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oversight and enforcement needed to protect air and water quality and, in turn, health and 
communities. Magnifying the consequences of this situation are special exemptions in provisions 
of the nation’s bedrock environmental laws, which allow the industry to stifle key information and 
pursue risky practices.7  
 
The overall result is that the burden of proof remains heaviest for impacted individuals and 
communities themselves. Companies can continue to avoid responsibility and downplay health-
related concerns. Decisionmakers can continue to sidestep the need to recognize the damage and 
hold companies accountable.  
 
Yet the realities, including those described in this report, can be documented—and when they are, 
they can no longer be denied. When many people in many places where gas development is 
occurring have similar health complaints, something is clearly wrong. OGAP believes that when 
health problems occur, action to solve and prevent them must follow.  
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1 Background: The Marcellus Shale Boom 
The Marcellus Shale spans a distance of approximately 600 miles from central New York through 
much of Pennsylvania and into the eastern half of Ohio and western parts of West Virginia; small 
sections are also found in Maryland and Virginia.8 The formation covers an area of about 54,000 
square miles (slightly larger than Florida) and varies greatly in depth, from outcroppings above 
ground to some areas to 9,000 or more feet below the surface.9  
 
For a long time, extracting and producing deep shale gas from formations across the United States 
was considered economically and technologically unfeasible. But recent advances in hydraulic 
fracturing methods and its combination with horizontal drilling have made it possible to drill much 
deeper and further than ever before and, bolstered by political pressure to expand domestic 
energy production, have spurred a boom in shale gas (and shale oil) production nationwide. 
 
The Marcellus Shale, considered a “gas super 
giant,” has been at the center of this activity, 
particularly in Pennsylvania, an estimated 60 
percent of which is underlain by the formation.10 
As of September 2012, nearly 5,900 
unconventional oil and gas wells, primarily in the 
Marcellus Shale, had been drilled in the state and 
over 11,500 had been permitted; the pace of 
expansion has been stunning, with 75 percent of 
all unconventional wells having been drilled just 
since 2010.11 
 
Gas and oil development is occurring in 
Pennsylvania and nearby states today more 
rapidly and with more extensive impacts than in 
the past. Current development uses a 
tremendous amount of water, chemicals, and 
land; requires heavy equipment; and produces 
large volumes of both wastewater and solid 
waste. The gas industry has plans for tens of 
thousands of additional wells across the Marcellus 
and Utica Shale regions and in other formations 
nationwide.  
 
The complexity and intensity of this type of 
energy development opens up pathways of 
exposure that impact human health, including air 
and water pollution, traffic, noise, and soil 
contamination. Although no industrial process is 
harm-free, these problems can be particularly 
severe when operators act irresponsibly and are 
not required to take measures to prevent, 
minimize, or mitigate problems such as chemical 
and waste spills, emission releases, or equipment 
failure. 


Rigs in the neighborhood.  


Photo by: Mark Schmerling 


Impoundment pits, which often contain contaminated waste, 
can leak and give off emissions. 


Photo by: Robert Donnan 
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2 The Study 


2.1. OVERVIEW 
This research project had two central components, health surveys and air and water testing, and 
was undertaken in order to: 
 


 Investigate the extent and types of health symptoms experienced by people living in the 
gas patches of Pennsylvania. 


 Consider links between health symptoms and proximity to gas extraction and production 
facilities. 


 Provide air and water quality testing to households in need of such information. 
 Provide useful information to impacted residents, researchers, public officials, and partner 


organizations. 
 Put forth common-sense recommendations for 


regulatory and policy changes to prevent 
negative health and environmental impacts.  


This project represents a scaling-up (in terms of both the 
number of participants and geographic area covered) of 
community-based projects previously conducted by 
Earthworks’ OGAP. We conducted health surveys with 
local residents and analyzed results in relation to 
contaminants identified through water quality 
investigations (Pavillion, Wyoming, 2010) and prior air 
quality monitoring (DISH, Texas, 2009).12 In addition, in 
2011 OGAP developed case studies of residents who 
reported health problems while living in close proximity 
to gas facilities in several counties in Texas.13  
2.2. METHODOLOGY 
The health survey instrument used in this project was designed by Wilma Subra, President of Subra 
Company, and air and water quality testing was managed by the non-profit organization ShaleTest 
based in Denton, Texas. Data from the surveys and associations with testing results were obtained 
by tabulating responses and calculating percentages of both symptom categories and individual 
symptoms.  
 
The survey focused on a range of exposures, health symptoms, and disease history. Responses 
were gathered to identify patterns that occur across locations and improve understanding of the 
experiences of participants. All the symptoms included in the survey could potentially be caused 
by exposure to substances known to be associated with gas and oil facilities.    
It should be noted that this project did not investigate additional factors that can influence health 
conditions or cause symptoms (e.g., through structured control groups in non-impacted areas and 
in-depth comparative health history research). Such work, while important and currently lacking, 
was beyond the scope of this particular project. In addition, we did not seek to link single facilities 
with particular health problems experienced by specific participants. 


Separators split off heavy hydrocarbons from gas, and 
often vent methane and volatile organic compounds into 
the air.  


Photo by: Nadia Steinzor 
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The survey was completed by 108 individuals living in 55 
households in 14 counties. The largest number of surveys 
(85 percent) was collected in Bedford, Bradford, Butler, 
Fayette, and Washington Counties. Taken together, all the 
counties represent a geographical range across the state 
(i.e., northeast to southwest) and have had gas 
development long enough for reports of health impacts 
and declining air and water quality to surface.  
 
Respondents answered questions on their own or 
provided them to a relative or friend. In some cases, 
members of the same household, including spouses and 
parents, completed surveys for participants, and a few 
participants chose to provide answers to OGAP staff in 
person or over the phone. Due to expressed concerns 
about confidentiality, participants were given the option 
of completing the surveys anonymously, which some 
chose to do.14 
 
Survey distribution was initiated through existing contacts 
in the target counties. These individuals then chose to 
participate in the project themselves and/or 
recommended other possible participants, who in turn 
provided additional contacts. The survey was also 
distributed to individuals who expressed interest in 
participating directly to OGAP at public events.  
 
Air and water are the primary pathways of exposure to 
chemicals and other harmful substances, which are 
inhaled, ingested, and absorbed through the skin. With 
this in mind, environmental testing was conducted on the 
properties of a subset of survey participants (70 people in 
total) in order to identify the presence of pollutants that 
might be linked to both gas development and health 
symptoms. Test locations were selected based on 
household interest, the severity of symptoms reported, and proximity to gas facilities and 
activities. Because the need for testing in such places far exceeded the resources available, we also 
considered whether households had already received other environmental testing and been 
provided with the results.  
 
In total, 34 air tests and 9 water tests were conducted at 35 households in 9 counties. The air tests 
were conducted using Summa Canisters put out for 24-hours by trained members of ShaleTest. 
The samples were analyzed by three certified laboratories using U.S. Environmental Protection 
Agency-approved TO-14 and TO-15 methods, which test for a wide range of Volatile Organic 
Compounds (VOCs) such as benzene, toluene, ethylbenzene, and xylene (BTEX chemicals). The 
water tests used samples drawn directly from household sinks or water wells by technicians 
employed by licensed laboratories and covered the standard Tier 1, Tier 2, and Tier 3 (including 
VOCs/BTEX) and in one case, Gross Alpha/Beta, Radon, and Radium as well.  


Placing an air canister at a test site for collecting 
emissions data.  


Photo by: Nadia Steinzor 


Condensate tanks pull off water from gas 
and can produce fumes and emissions.  


Photo by: Nadia Steinzor 
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2.3. FINDINGS 


PARTICIPANT OVERVIEW 
Among participants, 45 percent were male from 18 months to 79 years of age and 55 percent were 
female from 7 to 77 years of age. The closest a participant lived to gas facilities was 350 feet and 
the furthest away was 5 miles.  
Participants had a wide range of occupational backgrounds, including animal breeding and 
training, beautician, child care, construction, domestic work, farming, management, mechanic, 
medical professional, office work, painter, retail, teaching, and welding. About 20 percent of 
participants reported occupational-related chemical exposure (for example, to cleaning products, 
fertilizers, pesticides, and solvents). At the time of survey completion, 80 percent of participants 
did not smoke and 20 percent did. While some of the non-smokers had smoked in the past, more 
than 60 percent never had.    
Table 1: Survey location   


County surveyed Number of surveys collected Percent of surveys 


Washington 24 22 


Fayette 20 18 


Bedford 20 18 


Bradford 17 16 


Butler 12 11 


Jefferson 3 3 


Sullivan 2 2 


Greene 2 2 


Warren 2 2 


Elk 2 2 


Clearfield 1 1 


Erie 1 1 


Susquehanna 1 1 


Westmoreland 1 1 


TOTAL 108 100%  
 
  







 


 11GAS PATCH ROULETTE: HOW SHALE GAS DEVELOPMENT RISKS PUBLIC HEALTH IN PENNSYLVANIA 
Earthworks’ Oil & Gas Accountability Project • www.earthworksaction.org 


 


A COMPARATIVE LOOK:   
We established an informal comparison group of 5 individuals in 5 households in and around the 
city of Sayre in north-central Bradford County and in Waverly, New York, just over the state border 
from Sayre. This group generally lived further away from gas facilities than the main survey group, 
between 1.5 - 9 miles from gas wells and (in one case) 8 miles from a compressor station. 
None of the participants smoked and all reported being healthy. Taken together, these 
participants reported a total of 24 health symptoms, including some in the categories of skin, 
respiratory, digestive, muscles/joints, neurological, ear/nose/mouth, behavioral, and lymphatic. 
Only one or two participants reported each symptom or smelling odors of any kind—reflecting a 
lower level of impact than was generally documented among survey participants overall. While 
much smaller than the main survey group, the comparison group results indicate the possibility 
that fewer health symptoms exist at longer distances from facilities, an aspect indicated by the 
project findings overall that warrants further investigation and analysis. 
 


 


HEALTH SYMPTOMS  
Almost half of the survey participants answered the question of whether they had any health 
problems prior to shale gas development. About half of those responses indicated no health 
conditions before the development began and about half reported 
having had one or just a few, in particular allergies, asthma, arthritis, 
cancer, high blood pressure, and heart, kidney, pulmonary, and 
thyroid conditions.   
In addition, 5 individuals volunteered (verbally or in writing) that 
their existing health symptoms became worse after shale gas 
development started and 15 that their symptoms lessened or 
disappeared when they were away from home. Members of four 
households also reported that they’d moved to new locations due to 
gas drilling and several others told OGAP staff that they would if their 
finances and jobs allowed it. Also of note is that participants in 22 
households reported that pets and livestock began to have unexplained 
symptoms (such as seizures or losing hair) or suddenly fell ill and died 
after gas development began nearby.  
The specific symptoms reported within each of the top reported 
categories varied.15 (To see which specific symptoms were included in all 
the categories, see the full survey at http://health.earthworksaction.org.) 
However, the primary categories of health problems reported by 
participants were quite consistent across counties. For example, 
sinus/respiratory problems was the top complaint category for all 
participants, as well as in four of the five main counties and the other 
counties group; the second top complaint category, 
behavioral/mood/energy, was the first in one county, second in three 
and in the other counties group, and third and fourth in one each. 


22 households reported that pets 
and livestock began to have 
symptoms (such as seizures or 
losing hair) or suddenly fell ill 
and died after gas development 
began nearby. 


Industrial equipment containing 
combustible products, very close to home. 


Photo by: Nadia Steinzor 







 


 12GAS PATCH ROULETTE: HOW SHALE GAS DEVELOPMENT RISKS PUBLIC HEALTH IN PENNSYLVANIA 
Earthworks’ Oil & Gas Accountability Project • www.earthworksaction.org 


Table 2: Ranking of top 8 categories of symptoms, by county  


Symptom Category All Bedford Bradford Butler Fayette Washington Others* 


Sinus/respiratory  1 1  2  1  1  1  1 


Behavioral/mood/energy  2 2  1  3  2  4  2 


Neurological  3 5  5  8  7  3  3 


Muscles/joints  4 3  3  4  8  5  6 


Ear/nose/mouth  5 7  8  7  5  6  5 


Digestive/stomach  6 4  7  5  4  8  7 


Skin reactions 7 6  4  2  3  7  8 


Vision/eyes 8 8  6  6  6  2  4 


 


Table 3: Most prevalent categories of symptoms 


 Percent of individuals reporting conditions in category 


Symptom category  All Bedford Bradford Butler Fayette Washington Others* 


Sinus/respiratory 88 80  82   75   85   95   87   


Behavioral/mood/energy 80 60   88   67   85   74   67   


Neurological 74 45   71   50   70   79   60   


Muscles/joints 70 55 82   67   70   74   47   


Digestive/stomach 64 55   65   58   75   63   33   


Ear/nose/mouth 66 40 59   50   75   68   47   


Skin reactions 64 45   70   67   75   63   27   


Vision/eyes 63 40   65   50   70   79   53   


* Includes Clearfield, Elk, Erie, Jefferson, Greene, Sullivan, Susquehanna, Warren, and Westmoreland Counties. The 
surveys from these counties (15) were analyzed together to create a group comparable in number to each of the 
counties where more surveys were collected. 
 
The 25 most prevalent symptoms among all participants were increased fatigue (62%), nasal 
irritation (61%), throat irritation (60%), sinus problems (58%), eyes burning (53%), shortness of 
breath (52%), joint pain (52%), feeling weak and tired (52%), severe headaches (51%), sleep 
disturbance (51%), lumbar pain (49%), forgetfulness (48%), muscle aches and pains (44%), difficulty 
breathing (41%), sleep disorders (41%), frequent irritation (39%), weakness (39%), frequent nausea 
(39%), skin irritation (38%), skin rashes (37%); depression (37%), memory problems (36%), severe 
anxiety (35%), tension (35%), and dizziness (34%).  
The survey asked questions designed to identify if there might be associations between symptoms 
and living near particular types of facilities (wells, waste impoundment pits, and compressor 
stations). However, because it turned out that most survey participants actually live in close 
proximity to more than one type of facility, it was difficult to determine connections with a specific 
type of facility. Instead, we examined whether the distance from any type of oil and gas facility had 
a bearing on the number of types of symptoms reported in the survey.   
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As seen in Table 4, many symptoms were commonly reported regardless of the distance from the 
facility (in particular sinus problems, nasal irritation, increased fatigue, feeling weak and tired, joint 
pain, and shortness of breath).   
In general, as the distance from facilities decreases, the percentage of respondents reporting the 
symptoms increases. For example, when facilities were 1500-4000 feet away, 27 percent reported 
throat irritation; this increased to 63 percent at 501-1500 feet, and 74 percent at less than 500 feet. 
For severe headaches, 30 percent reported them at the longer distance, but about 60 percent at 
the middle and short distances.  
 
However, when facilities were further away than 4001 
feet, some percentages jumped back up. The data 
showed higher percentages of respondents 
experiencing certain symptoms at the longer than mid-
range distances with regard to several other symptoms 
(e.g., throat irritation, sinus problems, nasal irritation, eye 
burning, and joint pain). It is possible that the chemicals 
that bring on these types of symptoms travel over much 
longer distances than would normally be expected, or 
that other factors were at play related to the landscape, 
weather conditions, participant reporting, and type of 
production.16  
 
When the most prevalent symptoms are broken out by 
age and distance from facility, some differences are 
notable. In most age groups, symptoms are more 
prevalent in those living closer to facilities than those 
living further away. In sum, while the data presented in 
Figure 1 below do not prove that living closer to an oil 
and gas facility causes health problems, they do suggest 
a strong association.   


In general, the closer to gas facilities 
respondents lived, the higher the rates 
of symptoms they reported. 


Drilling rig onsite. 


Photo by: Frank Finan 
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Table 4. Differences in symptoms by distance from an oil/gas facility 
Distance Number 


of surveys 
in this 
category 


Age 
range 


Number 
of 
smokers 


Average 
number of 
symptoms 
per person 


Number of 
symptoms 
experienced 
by 50% or 
more 
respondents 


Top 15 symptoms  
(the / means the same percentage of 
respondents had the symptom – bringing 
the total to more than 15 symptoms in 
some cases) 


Within 500 
feet of any 
facility  


27 1.5 to 
76 (1 
had no 
age 
data) 


2 31 9 Throat irritation (74%), sinus problems 
(70%), nasal irritation/ eye burning/ joint 
pain/ severe headaches/ sleep 
disturbances (59%), skin rashes (56%), 
shortness of breath (52%), loss of sense 
of smell/ persistent cough/forgetfulness/ 
sleep disorders/ frequent nosebleeds/ 
swollen painful joints/ increased fatigue/ 
feeling weak and tired (44%) 


501 - 1500 
feet from a 
facility 


40 3 to 79 12 30 11 Increased fatigue (68%), nasal 
irritation(65%), throat irritation (63%), 
eye burning/ severe headaches (60%), 
shortness of breath (55%), sleep 
disturbances/ sinus problems/ lumbar 
pain (53%), feeling weak and tired/ 
forgetfulness (50%), joint pain/ muscular 
pain/ memory problems/ weakness 
(48%) 


1501 - 
4000 feet 
from a 
facility 


30 6 to 77  
(1 had 
no age 
data) 


9 27 1 Increased fatigue (57%), feeling weak 
and tired (47%), joint pain (43%), 
shortness of breath/ difficulty breathing 
(40%), sinus problems/ lumbar pain/ 
forgetfulness/ tension/ weakness of 
hands (37%), nasal irritation/ frequent 
nausea/ reduced muscles strength/ 
persistent skin problems (33%) 


Greater 
than 4001 
feet from a 
facility   


11 34 to 
76 


2 29 8 Throat irritation/ nasal irritation/ feeling 
weak and tired (64%), sinus problems/ 
eye burning/ joint pain/ muscle aches or 
pains/ ringing in ears (55%), increased 
fatigue/ severe headaches/ shortness of 
breath/ sleep disturbances/ lumbar pain/ 
muscular pain/ weakness/ depression/ 
persistent hoarseness/ blurred vision 
(45%) 
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Figure 1. Association of symptoms and distance from facilities, by age group 


 


In the youngest age group 
(1.5-16 years old), the most 
common symptoms were 
related to sensitive mucous 
membranes (throat, eyes, 
nose) and skin. Even these 
youngest respondents had 
conditions not typically 
associated with children 
(e.g., severe headaches, 
joint pain, lumbar pain, 
and forgetfulness).17  
In the subset of this young 
age group living 1500 feet or 
closer to a facility, the 
percentage of respondents 
with symptoms increased. 
For example, the number of 
respondents experiencing 
throat irritation jumped from 
57 to 69 percent, and severe 
headaches increased from 
52 to 69 percent. Of all age 
groups, this group had the 
highest occurrence of 
frequent nosebleeds 
within 1500 feet of 
facilities (56%).18  


 
 In the next age group (20-40 


years old), there was a high 
occurrence of symptoms 
related to the throat, eye, 
and nose; fatigue, nausea, 
and severe headaches were 
also common symptoms.  
For those living 1500 feet or 
closer to a facility, the 
percentage of respondents 
with symptoms increased for 
all symptoms except one 
(headaches). In some cases, 
the percentage reporting 
symptoms was considerably 
higher (e.g., for sinus 
problems, eye burning, 
shortness of breath, and 
sleep disturbances). 44 
percent of 20 to 40-year-
olds living within 1500 feet 
of facilities complained of 
frequent nosebleeds, 
compared to 29 percent of 
all participants of this age. 
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Approximately 60 percent of 
participants in the third age 
group (41-55 years old) 
reported throat irritation, 
increased fatigue, nasal 
irritation, joint pain, and 
severe headaches. 
Although the occurrence of 
some symptoms (e.g., throat 
irritation, joint pain, and 
sleep disturbances) 
increased in the subset of 
this group living closer to 
facilities, the increases were 
not as dramatic as those 
experienced in other age 
groups. In some cases, the 
percentages actually went 
down in the subgroup of 
those living closer to 
facilities.  


 


 


 


In the oldest age group (56-
79 years old) the symptoms 
most frequently experienced 
were increased fatigue, 
shortness of breath, and 
feeling weak and tired.  
For some symptoms (e.g., 
throat irritation, sinus 
problems, nasal irritation, 
eye burning, shortness of 
breath, severe headaches 
and skin rashes) there were 
large increases in the 
subset of this age group 
who lived closest to 
facilities. 
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The survey also asked respondents to indicate whether or not they were smokers. Table 5 shows 
that while smokers had, on average, more symptoms than non-smokers, and more symptoms in 
common with each other, the most frequently reported symptoms were very similar to non-
smokers (including forgetfulness, increased fatigue, lumbar pain, joint pain, eye burning, nasal 
irritation, sinus problems, sleep disturbances, severe headaches, throat irritation, shortness of 
breath, frequent nausea, muscle aches or pains, and weakness).  
 
The fact that the non-smokers reported symptoms that are commonly considered to be side 
effects of smoking (e.g., persistent hoarseness, throat irritation, sinus problems, nasal irritation, 
shortness of breath, and sleep disturbances) suggests that there are likely factors other than 
smoking that contribute to these symptoms.   
 


Table 5. Comparison of symptoms in smoking and non-smoking subgroups of similar ages 19 


 Number 
in this 
category 


Age 
range 


Average 
number of 
symptoms 
per 
person 


Number of 
symptoms 
experienced 
by 50% or 
more of 
respondents


Top 15 symptoms (in order of highest 
percentage reporting symptom) 


Non-
smokers 


54 23 - 70 27 6 Forgetfulness (59%), lumbar pain/ joint pain 
(57%), increased fatigue (56%), eye burning/ nasal 
irritation (54%), sinus problems/ sleep 
disturbances (48%), severe headaches/ throat 
irritation (44%), shortness of breath (43%), 
frequent nausea/ muscular pain/ persistent 
hoarseness (41%), weakness (39%) 


Smokers 27 24 - 70 38 13 Increased fatigue (70%), eye burning/ lumbar pain 
(59%), sinus problems/ nasal irritation/ joint pain/ 
forgetfulness/ severe headaches/ sleep 
disturbances (56%), shortness of breath/ throat 
irritation/ frequent nausea/ muscular pain (52%), 
feeling weak and tired/ weakness (48%)   


Breaking down the data further, as shown in Table 6, it appears that the symptoms most 
frequently reported by smokers and non-smokers were remarkably similar within each age 
group. For example, in the age group 20-40, increased fatigue, sinus problems, throat irritation, 
frequent nausea, and sleep problems were among the top symptoms for smokers and non-
smokers. In the 41-55-year-old group, increased fatigue, throat irritation, eye burning, severe 
headaches, and feeling weak and tired were among the top symptoms in both groups, and in the 
over-56 age group, eye burning, sinus problems, increased fatigue, joint pain, and forgetfulness 
were among the top symptoms of smokers and non-smokers.   
Furthermore, the data from smokers did not greatly affect the results in the “all respondents” 
category. When compared to the non-smoking subgroup, the only notable difference was in the 
41-55-year-old age group, where the average number of symptoms in the “all respondents” was 
30, versus 22 in the non-smoking subgroup.  The top symptoms, however, were very similar. 
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Table 6.  Symptoms by age group, and by smoking or non-smoking status 
Age 
category 


Sub-category Number 
in sub-
category 


Average 
number of 
symptoms 
per person 


Number of 
symptoms in 
50% or more 
respondents 


Top 15 symptoms (in order of highest percentage 
reporting the symptom) 


16 and 
under 


All respondents 
(None were 
smokers) 


21 19 2 Throat irritation (57%), severe headaches 
(52%), nasal irritation (48%), skin rashes/ 
abdominal pain/ eye burning/ frequent nose 
bleeds/ sleep disturbances (43%), sinus 
problems/ persistent cough (38%), shortness 
of breath/ frequent nausea (33%), skin 
irritation/ asthma/ difficulty breathing/ 
allergies/ diarrhea/ dry eyes/ muscle aches or 
pains/ forgetfulness/ behavioral changes/ 
frequent irritation (29%) 


20 - 40 All respondents 14 29 12 Increased fatigue (64%), severe headaches/ 
sinus problems/ throat irritation/ frequent 
nausea (57%) abdominal pain/ nasal irritation/ 
eye burning/ muscular pain/ lumbar pain/ 
weakness/ sleep disturbances/ depression 
(50%), dry/cracked red skin/ feeling weak and 
tired/ sleep disorders/ allergies/ sores or ulcers 
in mouth/ forgetfulness/ joint pain/ severe 
anxiety (43%) 


  Non-smokers 10 29 10 Increased fatigue/ severe headaches/ 
abdominal pain, (60%), sinus problems/ throat 
irritation/ frequent nausea/ nasal irritation/ 
dry, cracked red skin/ feeling weak and tired/ 
sleep disorders (50%), eye burning/ muscular 
pain/ lumbar pain/ sleep disturbances/ 
depression/ allergies/ sores or ulcers in mouth/ 
forgetfulness/ skin rashes/ shortness of breath/ 
diarrhea/ extreme drowsiness/ tension/ 
persistent skin problems/ loss of sense of 
smell/ lumps or swelling neck (40%) 


  Smokers 4 28 28 Weakness (100%), increased fatigue (75%), 
sinus problems (75%), throat irritation (75%), 
frequent nausea (75%), eye burning (75%), 
muscular pain (75%), lumbar pain (75%), sleep 
disturbances (75%), depression (75%), joint 
pain (75%), severe anxiety (75%), frequent 
irritation (75%), severe headaches/ nasal 
irritation/ allergies/ sores or ulcers in mouth/ 
forgetfulness/ swollen painful joints/ muscle 
aches or pains/ loss of sex drive/ irregular or 
rapid heart beat/ persistent hoarseness/ 
reduced muscle strength/ difficulty 
concentrating/ severe pain in eyes/ 
compulsive behavior/ weight loss (50%) 
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41 - 55 All respondents 33 30 8 Severe headaches/ nasal irritation/ increased 
fatigue (63%), joint pain/ throat irritation 
(60%), feeling weak and tired (57%), sinus 
problems/ eye burning (60%), shortness of 
breath/ sleep disturbances/ depression, 
muscles aches or pains (49%), lumbar 
pain/forgetfulness (46%), memory problems 
(43%) 


  Non-smokers 22 22 8 Joint pain (68%), nasal irritation (64%), throat 
irritation (59%), severe headaches/ increased 
fatigue/ feeling weak and tired (55%), sinus 
problems/ depression (50%), eye burning/ 
muscle aches or pains (45%), shortness of 
breath/ memory problems/ lumbar pain/ skin 
rashes (41%) 


  Smokers 13 44 18 Severe headaches/increased fatigue (77%), 
sleep disturbances (69%), nasal irritation/ 
throat irritation / feeling weak and tired/ eye 
burning/ shortness of breath/ forgetfulness/ 
sleep disorders/ loss of sex drive (62%), sinus 
problems/ muscle aches or pains/ lumbar 
pain/ skin irritation/ muscular pain/ persistent 
hoarseness/ agitation (54%) 


56 - 79 All respondents 36 32 11 Increased fatigue (67%), shortness of breath/ 
feeling weak and tired (64%), sinus problems/ 
eye burning, joint pain (56%), forgetfulness 
(53%), difficulty breathing/ nasal irritation/ 
lumbar pain/ sleep disturbances (50%), throat 
irritation (47%), weakness/ reduced muscle 
strength/ memory problems (44%) 


  Non-smokers 28 32 9 Feeling weak and tired (68%), increased 
fatigue/ shortness of breath (64%), sinus 
problems/ eye burning/ sleep disturbances 
(54%), joint pain/ forgetfulness/ throat 
irritation (50%), difficulty breathing/ nasal 
irritation/ weakness/ memory problems/ sleep 
disorders/ frequent urination (46%) 


  Smokers 8 35 18 Increased fatigue/ joint pain/ lumbar pain 
(75%), shortness of breath/ sinus problems/ 
eye burning, forgetfulness/ difficulty 
breathing/ nasal irritation/ tension/ frequent 
nausea (63%), feeling weak and tired/ reduced 
muscle strength/ arthritis/ muscular pain/ 
persistent skin problems/ diarrhea/ skin rashes 
50%)  
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ODOR EVENTS  
Bad and unusual odors are an indication of the presence of a 
substance or chemical, and are a common complaint of people 
living near gas facilities. Among survey participants, 81 percent 
reported experiencing bad odors sometimes or constantly. The 
frequency ranged from 1 to 7 days per week and from several 
times per day to all day long; 18 percent said they could smell 
odors every day.  
 
Participants were asked to describe the suspected source of the 
odors. Nearly all responses related odors to gas facilities and 
events, including drilling; gas wells; well pads; fracturing; 
compressor stations; condensate tanks; drinking contaminated 
water; flaring; waste pits; retention ponds; diesel engines; truck 
traffic; pipelines and pipeline stations; spills and leaks; subsurface 
events; seismic testing; and blue-colored particles in air (possibly a 
sign of catalytic compounds or particulate matter).  
 
When asked in the survey whether health symptoms occurred in 
conjunction with odor events, participants reported the 
associations listed below. Most indicated that symptoms would 
last from a few hours to a few days and, in some cases, a few 
weeks.  
 


 Nausea: ammonia, chlorine, gas, propane, ozone, rotten 
gas. 


 Dizziness: chemical burning, chlorine, diesel, ozone, 
petrochemical smell, rotten/sour gas, sulfur. 


 Headache: chemical smell, chlorine, diesel, gasoline, 
ozone, petrochemical smell, propane, rotten/sour gas, 
sweet smell. 


 Eye/vision problems: chemical burning, chlorine, exhaust. 
 Respiratory problems: ammonia, chemical burning, chlorine, diesel, perfume smell, rotten 


gas, sulfur. 
 Nose/throat problems: chemical smell, chlorine, exhaust, gas, ozone, petrochemical smell, 


rotten gas, sulfur, sweet smell. 
 Nosebleeds: kerosene, petrochemical smell, propane, sour gas. 
 Skin irritation: chemical smell, chlorine, ozone, sulfur. 
 Decreased energy/alertness: chemical gas, ozone, rotten/sour gas, sweet smell. 
 Metallic/bad taste in mouth: chemical burning, chlorine, turpentine. 


 


  


81% reported experiencing 
bad odors sometimes or constantly. 
The frequency ranged from 1 to 7 days 
per week and from several times per day 
to all day long. 


Centralized compressor stations move large 
volumes of gas to and through pipelines. 
Emissions can include volatile organic 
compounds such as benzene and toluene, 
nitrogen oxides, and formaldehyde.  


Photo by: Nadia Steinzor 
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2.4. ENVIRONMENTAL TESTING 


AIR 
As seen in Table 7, the 34 Summa canister air tests, taken together, detected a total of 19 VOCs. In 
sum, there was considerable consistency in the chemicals present in many of the samples, 
although concentrations varied. This could in part be due to differences in the reporting limits and 
suite of chemicals analyzed by the three labs used in this project. It is possible, for example, that 
more VOCs were present in more locations, but Pace Analytical had much higher reporting limits 
than Columbia and Con-Test so the Pace results showed “non-detect” for many substances.20 


Table 7. VOCs in ambient air, sorted by highest percent detection; concentrations are in micrograms per 
cubic meter, μg/m3 (n = total number of canister samples that were analyzed for a particular chemical; NA = 
VOC not included in the analysis)  


Volatile Organic Compound 
(VOC) 


n 
 


Number of 
samples 
detecting 
VOC 


Percent of 
n 
detecting 
VOC 


Min. Max. Mean* Chemical reporting limits for the 
three labs used 


Columbia Con-
Test


Pace** 


2-Butanone  17 16 94 0.95 2.9 1.52 0.85 - 1.3 NA NA 


Acetone 17 15 88 8.0 19 11.85 6.5 - 10 NA NA 


Chloromethane 34 27 79 1.0 1.66 1.21 0.59 - 0.90 0.1 1.39  1.53 


1,1,2-Trichloro-1,2,2-


trifluoroethane  


34 26 76 0.54 0.73 0.64 0.22 - 0.34 0.38 5.13 - 5.67 


Carbon tetrachloride 34 26 76 0.46 0.76 0.62 0.091 - 0.31 4.21 - 4.65


Trichlorofluoromethane 34 26 76 0.6 1.8 1.48 0.81 -1.2 0.28 3.32 - 3.66 


Toluene 34 22 65 0.68 7.9 1.83 0.53 – 0.82 0.19 2.52 - 2.79 


Dichlorodifluoromethane  17 9 53 1.9 2.8 2.41 NA 0.25 3.32 - 3.66 


n-Hexane 8 3 38 3.03 7.04 5.23 NA NA 2.37 - 2.61 


Benzene 34 11 32 0.31 1.5 0.85 0.46 - 0.67 0.16 2.14 - 2.36 


Methylene Chloride 34 10 29 1.9 32.62 7.93 0.49 – 0.76 1.7 2.33 - 2.57 


Total Hydrocarbons (gas) *** 8 2 25 49.8  146  97.9  NA NA 46.9 - 52.2  


Tetrachloroethylene 34 8 24 0.12 10.85 1.68 0.10 – 0.16 0.34 4.54 - 5.02 


1,2,4-Trimethylbenzene 17 4 24 0.38 0.61 0.48 NA 0.25 3.30 - 3.64 


Ethylbenzene 34 6 18 0.27 1.5 0.54 1.4 – 1.9 0.22 2.91 - 3.21 


Trichloroethylene  34 6 18 0.17 5.37 2.71 0.08 - 0.12 0.27 3.60 - 3.98 


Xylene (m&p) 34 5 15 0.92 5.2 1.98 2.5 – 3.8 0.43 2.82 - 3.12 


Xylene (o) 34 5 15 0.39 1.9 0.76 1.2 – 1.9 0.22 2.91 - 3.21 


1,2-Dichloroethane 34 1 3 0.64 0.64 0.64 0.59 - 0.90 0.2 2.71 - 2.99 


* Mean of samples detecting chemical. 21 


** Pace reporting limits were in ppbv. We converted to μg/m3.22 


*** Total hydrocarbons reported as parts per billion volume (ppbv). 
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Breaking out the air data by county, the highest number of VOCs were detected in samples from 
Washington County (15), Butler County (15), Bradford County (11), and Fayette County (9). 
Washington County also had the highest measured concentration of five and the second highest 
concentration of 11 VOCs.23 Samples from Butler and Bradford Counties had the highest 
concentrations of five and three VOCs, respectively. Five chemicals were detected in all nine of the 
samples from Washington County and in the six samples from Butler County: 1,1,2-Trichloro-1,2,2- 
trifluoroethane; carbon tetrachloride; chloromethane; toluene; and trichlorofluoromethane. 
(Detailed data for all the counties where air testing occurred are available at 
http://health.earthworksaction.org.) 
 
In 2010, the Pennsylvania Department of Environmental Protection (DEP) conducted air testing 
around natural gas wells and facilities in three regions across the state, in part using the same 
canister sampling methods as in this project.24 When compared to the DEP’s results, OGAP’s results 
showed some similarities in both the chemicals detected and concentrations.   
Figure 2 shows benzene, toluene, ethylbenzene, and m&p-xylenes (o-xylenes not included) broken 
down by county from our project, as well as samples taken by DEP at control sites (rural, forested 
areas with no nearby gas development), oil and gas sites (including some nearby residences), and 
an industrial site (the Marcus Hook monitoring site, which is close to two oil refineries in an 
industrialized area of the state25). Also shown in the chart are the number of detections and the 
number of samples in each category (e.g., benzene was detected in four of six air samples in Butler 
county).   
As seen in these charts, BTEX chemicals measured in our project in Butler and Washington counties 
were consistently higher than concentrations found at DEP control sites (ethylbenzene and m&p-
xylenes were not detected at any of the control sites). When compared to the sampling done by 
DEP around oil and gas facilities the concentrations in Butler and 
Washington counties were in the same range for benzene, but were 
considerably higher for toluene, ethylbenzene, and m&p-xylenes. It is 
also striking that some of the concentrations of ethylbenzene and 
xylene measured at homes in Butler and Washington counties were 
higher than any concentration detected by the DEP at the Marcus Hook 
industrial site. Again, while factors such as topography, type of gas, and 
emission control technologies can influence air results, it is highly 
possible that air quality at the sites where we tested—all in rural and 
residential areas—was worse overall because of the proximity of gas 
facilities.  
 
According to the DEP, some of the VOCs found in our study are present 
in ambient air because they were once widely used and persist in the 
atmosphere.26 The DEP indicates that acetone and the BTEX chemicals, however, may be attributed 
to gas development.27 (In addition, the presence of VOCs clearly influences air quality overall.)  
  


Concentrations of 
ethylbenzene and xylene 
measured at homes in 
Butler and Washington 
Counties for this project 
were higher than in air 
tests done by the DEP at 
the Marcus Hook 
Industrial site. 
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Figure 2. The four charts that make up Figure 2 show comparisons of BTEX concentrations where they 
were detected in project samples (Bradford, Butler, Fayette, and Washington Counties only) and DEP 
samples (control, oil and gas facility, and an industrial site). 
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To provide some perspective on benzene concentrations found in our results, we examined data 
on national benzene concentrations in the U.S. (based on annual average concentrations at 22 
urban sampling locations). Between 1994 and 2009, benzene in ambient air declined.28 
 
In 2009, 80 percent of the urban sites had average annual benzene concentrations between 0.4 
and 1.5 micrograms per cubic meter (μg /m3 ), with the average and median concentrations for the 
22 sites being less than 1 μg /m3. Five of our air canister tests had benzene above the national 
(urban) average, and two had concentrations equal to the maximum average annual concentration 
measured by EPA in U.S. urban areas in 2009 (i.e., 1.5 μg /m3).29 
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As mentioned previously, the current project’s sampling locations were in 
rural areas of Pennsylvania. While local traffic may have contributed some 
benzene, the most likely primary sources of benzene in these areas are oil 
and gas facilities; increased truck traffic associated with these sites could 
also be a contributing factor.  
It is important to note that the concentrations found in our study were one-
time samples, while the EPA concentrations represent an average of many 
samples taken over the course of a year. So there may have been some 
individual samples in urban areas that were higher than 1.5 μg /m3. It is also 
possible, however, that benzene concentrations at the sampling locations 
in our project could have exceeded 1.5 μg /m3 if numerous samples were 
taken over the course of several months or a year.  
Finally, the chemicals sampled in our project were limited to a selection of 
VOCs. The analytical methods used did not test for some chemicals known 
to be associated with oil and gas facilities such as formaldehyde, which is 
commonly emitted from compressor stations. According to the U.S. EPA, 
the major toxic effects caused by acute formaldehyde exposure via 
inhalation are eye, nose, and throat irritation and effects on the nasal 
cavity.30  These were symptoms experienced by high percentages of survey 
respondents. In addition, hydrogen sulfide, a known toxic compound with 
many of the health effects documented in this project, is often associated 
with oil and gas development. Testing for such chemicals would have 
required different types of air sampling methods than applied here.  
 


WATER 
The nine water samples taken for this project were sent to laboratories 
that analyzed for dozens of substances. Table 8 shows the 26 
parameters that were detected in at least one sample (including water 
temperature and pH). Several of the chemicals found in samples are 
known to be associated with oil and gas drilling operations. For 
example, barium, bromide, calcium, chloride, iron, manganese, 
magnesium, potassium, sodium, sulfate, strontium, and Total Dissolved 
Solids (TDS) have been measured in effluent from a Pennsylvania 
wastewater plant that only treats oil and gas industry brine and 
hydraulic fracturing flowback.31  
 
 
  


Drinking water standards do  
not even exist for some 
contaminants, such as methane, 
bromide, sodium, strontium, or 
Total Suspended Solids (TSS). 


Operators flare gas that's uneconomical 
to process or to burn off certain 
compounds. Flaring emits a host of air 
pollutants determined by the chemical 
composition of the gas and the 
temperature of the flare. 


Photo by: Frank Finan 
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Table 8. Water quality results from nine private water wells in Bradford and Butler Counties, Pennsylvania 
(Note: not all parameters were analyzed in every sample) 


Parameter Units Number 
of 
samples 


Number  
above 
detection 
limit


Min.a Max. Meanb PA  
DEP 
MCLc 


Number of 
samples 
above MCL 


Barium mg/L 9 9 0.029 0.5 0.25 2 0 


Calcium mg/L 9 9 33 66.2 43.7 None  


Magnesium mg/L 9 9 4.5 16.8 9.1 None  


Sodium mg/L 9 9 9.2 64.1 20.9 None  


Strontium mg/L 9 9 0.126 1.7 0.5 None  


Hardness (Total as 


CaCO3) 


mg/L 9 9 120 234 147 None  


pH Std Units 9 9 6 7.9 6.5 6.5 - 8.5 2 below 


Alkalinity (Total as 


CaCO3) 


mg/L 9 9 38 285 130 None  


Total Dissolved Solids mg/L 9 9 138 392 218 500 0 


Sulfate mg/L 9 9 6.7 231 33 250 0 


Manganese mg/L 9 7 <0.005 6.44 1.04 0.05 7 


Chloride mg/L 9 7 <5.0 84.3 24.1 250 0 


Iron mg/L 9 6 <0.04 153 19.5 0.3 5 


Potassium mg/L 6 6 1.14 1.57 1.1 None  


Specific Conductance μmhos/cm 6 6 287 552 326 None  


Methane μg/L 9 5 1.06 57.4 10 None  


Arsenic mg/L 9 4 <0.001 0.0282 0.005 0.010 1 


Lead mg/L 9 4 <0.001 0.113 0.01 0.005* 3 


Total Coliform per 100 mL 9 4 Absent Present  None  


Total Suspended 


Solids 


mg/L 6 4 <5 448 118 None  


Temp, water Deg. Celsius 3 3 25 29 28 None  


Turbidity NTU 3 3 0.22 5.7 2.3 None  


Nitrate mg/L 3 3 0.076 0.71 0.46 10 0 


E. coli per 100 mL 9 2 Absent Present  None  


Sulfur μg/L 1 1 <1,000 7,550 2,850 None  


Bromide mg/L 1 1 0.26 0.26 0.26 None  
a Minimum values:  If reports included non-detects of a particular chemical, the minimum value in the table was shown as being less than 
(<) the lowest laboratory detection limit. 
b Mean values: Non-detected chemicals were assigned a concentration equal to half of the detection limit only if there were other samples 
that detected the chemical.  
c MCL: Maximum Contaminant Levels published by the Pennsylvania Department of Environmental Protection Division of Drinking Water 
Management.  
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Two of the water samples, both from Butler County, were more acidic than the recommended pH 
for drinking water. Iron, manganese, arsenic, and lead were detected in water well samples from 
Bradford and Butler Counties at levels higher than the Maximum Contaminant Levels (MCLs) set by 
DEP’s Division of Drinking Water Management.32  
 
It is important to note that while laboratory tests may not show exceeded levels for some of the 
other substances, drinking water standards on which to base such determinations often do not 
exist, including for methane, bromide, sodium, strontium, or Total Suspended Solids (TSS).  
 
More than half of the project water samples contained methane. Although some groundwater can 
contain low concentrations of methane under normal conditions, its presence could also indicate 
natural gas migration from improperly cased or damaged gas wells. In addition, a recent analysis of 
U.S. Geological Survey water monitoring data for an aquifer near 
Pavillion, Wyoming found that thermogenic gas (which likely 
comes from shale formations), as well as chemicals associated 
with hydraulic fracturing, are present—evidence that strongly 
suggests that these substances can seep  
into water supplies following fracturing.33  
Concentrations of some metals such as manganese and iron may 
be elevated in Pennsylvania surface waters and soils either 
naturally or due to past industrial activities, and levels can vary 
regionally and seasonally.34 In 2012, Pennsylvania State University 
(PSU) researchers found that some drinking water wells in the 
state contained elevated concentrations of certain contaminants 
prior to any drilling in the area.35 For example, PSU researchers 
found that 27 percent of pre-drilling water samples had 
manganese above the DEP drinking water standard.36 In this 
project, 7 out of the 9 water supplies sampled (78 percent) had manganese levels above the state 
MCL; this is a much higher percentage than the PSU study. If there was no impact from drilling, one 
would expect that fewer than three of our project samples would have had manganese above the 
MCL.   
Even when metals in ground water are naturally occurring or pre-date gas development, drilling 
and hydraulic fracturing have the potential to mobilize substances in formations such as Marcellus 
Shale, which is enriched with barium, uranium, chromium, and zinc and other metals.37 Also, 
drilling can cause physical and chemical changes to groundwater aquifers that may result in 
elevated metals and sediment concentrations in drinking water.38 In the PSU study, there were 
three cases where wells within within 3,000 feet of the nearest Marcellus gas well experienced 
changes in manganese, iron and sediment after drilling occurred. For example, each water well 
had pre-drilling manganese concentrations near or below the drinking water standard (0.05 mg/L) 
that increased far above the standard following drilling.39   
  


Drinking water wells have been 
contaminated with methane, chemicals, 
and other substances. 


Photo by: Nadia Steinzor 
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SYMPTOM AND TESTING ASSOCIATIONS 
More research would be required to state “cause and effect” 
connections between the chemicals present in air and water in 
specific locations and symptoms reported by particular residents. 
Nonetheless, associations can be made, as many of the chemicals 
detected through testing are known to be linked to both oil and gas 
operations and with the health symptoms reported in the surveys.40  
 
The air tests together detected 19 chemicals that may cause sinus, 
skin, ear/nose/mouth, and neurological symptoms, 17 chemicals 
that may affect vision/eyes, 16 that may induce behavioral effects, 
11 that have been associated with liver damage, 9 with kidney 
damage, and 8 associated with digestive/stomach problems. In 
addition, the brain and nervous system may be affected by 5 
chemicals that were detected, the cardiological system by 5, 
muscles by 2, and blood cells by 2.41  
 
More specifically, benzene, toluene, ethylbenzene, xylene, 
chloromethane, trichloroethene, and acetone were detected at 
project sites where residents reported associated symptoms in 
health surveys, including in the categories of sinus/respiratory, skin, 
vision/eyes, ear/nose/mouth, and neurological. Some of these 
chemicals, as well as others (such as carbon tetrachloride and 
tetrachloroethylene), were found at sites where survey participants 
reported associated symptoms in the categories of digestion, kidney 
and liver damage, and muscles. (For a full list of health symptoms 
associated with the chemicals detected, see 
http://health.earthworksaction.org.) 
 
As shown in Table 9, 68 percent of the respondents at households 
where chemicals were detected reported symptoms known to be 
associated with those chemicals. Fayette and Washington Counties 
had the highest rate of association, followed by Greene, Bedford, 
and Butler. The total number of symptoms reported by individual 
participants ranged from 2-111, but more than half of 
participants reported having over 20 symptoms and nearly one-
quarter reported over 50. The highest number of number of 
symptoms in households where we conducted air testing were 
reported by a 26 year-old female in Fayette County (90 symptoms) 
and a 51 year-old female in Bradford County (94 symptoms). 
 
 
  


Many of the chemicals detected 
through testing are known to be 
linked to both oil and gas 
operations and with the health 
symptoms reported in the 
surveys. 


The many stages of gas development create 
multiple pathways for exposure to air and 
water pollution, such as emissions, spills, 
leaks from compressors, impoundments, and 
other facilities. 


Photos by: Nadia Steinzor (top); Frank Finan (bottom) 
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Table 9. Match between health symptoms reported by individuals at air testing sites and known effects of 
chemicals detected   


County Number of individuals 
surveyed at homes where 


testing was conducted 


Association between known effects of 
chemicals detected and symptoms reported 


Average Range 


Overall 65 68%  33 - 100% 


Fayette  17 73%  33 - 100% 


Washington 15 73%  33 - 100% 


Bradford 10 58% 16 - 100% 


Butler 12 63%  56 - 68% 


Bedford 6 69% 63-100% 


Elk 2 64%  53 - 74% 


Clearfield 1 None None 


Greene 1 70%  70% 


Susquehanna 1 50%  50%  
 
In addition, as shown in Table 10, the percent of individuals reporting particular types of symptoms 
that are associated with chemicals detected in the air testing was generally consistent across 
counties.   
Table 10. Percent of individuals at air testing sites reporting symptoms associated with chemicals 
detected at those sites, by symptom category  


Symptom 
Category 


All Bedford Bradford Butler Fayette Washington Others 


* 


Sinus/respiratory 83 100 88  100 81 73 80 


Vision/eyes 73 -- 100 63 69 67 60 


Digestive/stomach 69 50 63 88 75 80 -- 


Skin reactions 63 50 63 88 69 53 40 


Neurological 60 50 88 75 44 53 60 


Behavioral/mood/e


nergy 


54 67 50 63 63 47 40 


Ear/nose/mouth 33 50 --  38 44 33 20 


Muscle problems -- -- -- -- -- 40 -- 


* This includes air samples from Clearfield, Elk, Greene, and Susquehanna Counties  
As mentioned above, iron, manganese, arsenic, and lead were detected in water samples at levels 
above Pennsylvania drinking water standards. These substances are known to be associated with 
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numerous symptoms reported by individuals living in the homes where those tests were 
conducted, including in the categories of sinus/respiratory, skin reactions, digestive/stomach, 
vision/eyes, ear/nose/mouth, neurological, muscle/joint, behavioral/mood/energy, and liver and 
kidney damage. In addition, survey participants in the homes where 
water test results showed the presence of methane reported health 
symptoms known to be associated with the gas, including in the 
categories of sinus/respiratory, digestive/stomach, neurological, and 
behavioral/mood/energy.  
 
Even though many participants indicated they had concerns with 
both water and air, the different types of testing conducted at 
different households provides a way to explore whether there might 
be particular symptoms more commonly associated with one type of 
exposure. As indicated in Figure 4, there were notable differences in 
several of the top symptoms reported at households where water versus air was tested, and 
among survey participants as a whole. Participants with water tests had a higher occurrence of skin 
rashes, difficulty breathing, skin irritation, diarrhea, persistent skin problems and sores that 
wouldn’t heal, as well as a lower occurrence of severe headaches, throat irritation, and sleep 
disturbances, than those with air tests and all respondents. 
 
 


Figure 4: Differences in symptoms based on respondents with water and air tests 


  


Where water test results 
showed the presence of 
methane, participants 
reported health 
symptoms known to be 
associated with the gas. 
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2.5. CONCLUSIONS 
The data gathered through this project point to three central conclusions: (1) contaminants that 
are associated with oil and gas development are present in air and water in areas where residents 
are experiencing health symptoms consistent with such exposures; (2) there is a strong likelihood 
that residents who are experiencing a range of health problems would not be if widespread gas 
development were not occurring; and (3) by permitting widespread gas development without fully 
understanding its impacts to public health—and using that lack of knowledge to justify regulatory 
inaction—Pennsylvania and other states are risking the public’s health. 
 
This project documented health symptoms and the presence of air contaminants at longer 
distances from gas facilities than in other locations where similar projects have been conducted.42 
This could be because the previous air testing was conducted in a limited geographical area very 
close to facilities, while the surveys and testing in Pennsylvania took place in areas where wells and 
facilities are more spread out. This could also help to explain why Pennsylvania residents who 
don’t have gas facilities located on their own properties often report health problems and 
indicates that air contaminants and odors can travel further than might have previously been 
assumed.  
 
Because of the short-term nature of the air canister testing (24 hours) and the single water tests 
conducted at households, our results reflect conditions at particular “moments in time.” Factors 
such as the stage of drilling, weather conditions, wind speeds, topography, geology, and whether 
facilities are in operation or shut down may have an impact on the testing results. In addition, 
some chemicals may have been present in water or air below detection 
limits or prior to when the tests were conducted, meaning that other 
exposures may have also occurred that caused the reported symptoms. 
Given this, more continuous testing over longer periods of time and at 
additional locations would likely reveal different chemicals, chemical 
concentrations, and associations with health impacts.  
 
A related consideration for future research is the wide variation of results, 
and therefore conclusions about the presence and levels of chemicals, that 
occur depending on the laboratory used. This project used three 
laboratories to supply canisters and analyze samples (a step taken to 
compare the capacity and protocols of labs and to have “back up” should 
one of the labs have proven inadequate). However, while all the labs tested 
for the same core suite of chemicals, testing for other chemicals and the 
reporting limits for detection varied. In addition, the labs did not all analyze the 
samples for the same VOCs. For example, only Columbia Analytical analyzed for 
Acetone and 2-Butanone, while only Pace Analytical analyzed for n-Hexane and 
Total Hydrocarbons as gas. 
 
More research is warranted to establish connections between reported health 
problems and particular events related to gas operations, such as chemical 
spills, leaking waste pits, and flaring and venting. This could include, for 
example, examination of case files compiled by regulatory agencies, interviews 
with residents near the facilities where problems occurred, and daily odor and symptom logs kept 
by residents.  


More continuous testing 
over longer periods of 
time and at additional 
locations would likely 
reveal different 
chemicals, chemical 
concentrations, and 
associations with health 
impacts. 


Photo by: Frank Finan 
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3 Missing pieces 
 


Public health was not brought into discussions about shale gas extraction at earlier stages; in consequence, the health system 
finds itself lacking critical information about environmental and public health impacts of the technologies and unable to address 
concerns by regulators at the federal and state levels, communities, and workers… 


–Institute of Medicine at the National Academies of Science43   
3.1. SCIENCE AND TESTING 
Simply put, scientific investigation has not been able to keep pace with the rapid expansion of 
potential pathways of exposure and associated risks of gas development. Widespread interest by 
the health, medical, and environmental research community in examining the impacts of oil and 
gas development is relatively recent, perhaps coincident with the geographic expansion of 
activities and increased risk of impacts.  
 
In addition, environmental testing and monitoring has long been primarily conducted for a limited 
number of air contaminants and in areas of high population density,44 while testing at oil and gas 
facilities in states like Pennsylvania began only recently.45 The result is a lack of data on which to 
base health-related research or for use by agencies charged with protecting health and air and 
water quality. Further, only a few states require any kind of 
baseline water testing before drilling begins, and this 
information is largely not accessible to the general public.46 
This makes it difficult for researchers, regulators, and 
communities to establish clear connections after gas 
operations begin.  
 
People living in oil and gas development areas day in and day 
out—as well as workers at job sites where hazardous 
substances are continuously used—are subjected to chronic, 
long-term exposure to multiple toxic substances from a 
number of facilities. Yet this experience is often not reflected 
in the standards used to determine the impacts of chemicals 
and the relative safety or risk of exposure to them through 
both air and water.47 In turn, this calls into question reference 
to these standards (including by the gas industry and 
regulators) as a basis on which to judge the “risk” and “safety” 
of operations or to claim that evidence of harm does not exist. 
As summarized by the Agency for Toxic Substances and 
Disease Registry, “…most toxicological testing is performed on 
single chemicals, but human exposure is rarely limited to 
single chemicals…A particular issue is whether a mixture of 
components, each of which is present at less than guidance 
concentrations, may be hazardous due to additivity, 
interactions, or both.”48  
 
Similarly, risk assessments for many chemicals use a high dose 


People living in oil and gas 
development areas and workers are 
exposed to multiple toxic substances 
from a number of facilities. Yet this 
experience is often not reflected in 
the standards used to determine the 
safety or risk of exposure. 


Well equipment close to home.  


Photo by: Nadia Steinzor 
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as the starting point for calculating levels at which negative effects can be observed—potentially 
minimizing the exposure risks of low doses of many chemicals.49 A recent paper, for example, 
showed that endocrine disrupting chemicals can have different but still harmful effects at low 
doses than at high ones, concluding that fundamental changes in chemical testing and safety 
protocols are needed to protect human health.50 In addition, many chemicals have not yet been 
studied with regard to their health impacts. For example, as stated in a study on air toxics by the 
University of California-Berkeley School of Public Health, “Of the 188 hazardous air pollutants 
(HAPs) listed in the Clean Air Act, only a handful have information on human health effects. Lack of 
consistent monitoring data…makes it difficult to assess the extent of low-level, chronic, ambient 
exposures to HAPs that could affect human health.”51 
 
Finally, many areas of the country already have compromised air and water quality from various 
sources, such as traffic, agriculture, industry, and even previous mining and fossil fuel 
development. Today’s oil and gas operations add even more chemicals and pollutants to the 
environment. For individuals with underlying conditions (e.g., asthma, heart conditions, or cancer), 
this can potentially cause a “trigger effect” and result in both new and the worsening of old health 
problems. 
 


 


EMERGING KNOWLEDGE 
 
Recent research has begun to establish links between oil and gas operations and health, including:  


 A 2011 review of over 600 known chemicals used in natural gas operations concluded that 
many could have long-term health impacts, including on skin, eyes, and kidneys and 
respiratory, gastrointestinal, brain/nervous, immune, endocrine, and cardiovascular 
systems, as well as causing cancer and mutations.52  


 
 A 2012 study in Colorado based on air sampling data showed that due to the toxicity of air 


emissions near natural gas sites, residents living closer to the sites had a greater risk of 
health-related impacts than those living further away.53 


 
 A 2012 paper documented cases in which animals (both livestock and pets) exposed to 


natural gas operations and related toxic substances suffered negative health impacts and 
even death.54 
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3.2. POLICY AND REGULATION 
Public health has not been a priority for policymakers making decisions about gas development. In 
just the last year, Maryland, Pennsylvania, and the U.S. Secretary of Energy established 
commissions to study the impacts of shale gas development, but none of the more than 50 
members on these official bodies had health expertise.55 In addition, New York’s multi-year review 
of Marcellus Shale drilling has to date failed to analyze health impacts.56 
 
Regulators do not require companies to provide information on potential health impacts in energy 
proposals and permit applications. Some associated concerns (such as traffic and noise) are often 
included in federal Environmental Assessments and Environmental Impact Statements, or when 
laws in 17 states spur similar analyses.57 But only a few Health Impact Assessments (HIAs) have 
been conducted in the United States specifically on oil and gas development.58  
 
Special exemptions for the oil and gas industry in sections of seven 
federal environmental laws compound the neglect of public health 
impacts in decisionmaking. Most notable is the ability of operators to 
keep secret the chemicals and chemical concentrations used in 
hydraulic fracturing (Safe Drinking Water Act); to measure air 
emissions based on single facilities, even if several make up a single 
operation (Clean Air Act); and to avoid classification (and thereby 
stringent transport and disposal requirements) of produced solid 
waste and wastewater as hazardous (Resource Conservation and 
Recovery Act).59 These loopholes are replicated on the state level, 
where regulations developed for limited conventional drilling—in 
particular with regard to setbacks and waste disposal—are 
inadequate to address the complexity and intensity of shale gas 
development. 
 
In addition, a crisis is underway in oil and gas industry monitoring 
and enforcement, likely adding to the pathways of pollution that are 
left undocumented and unaddressed. In a comprehensive analysis of 
programs in six states (Colorado, New Mexico, New York, Ohio, 
Pennsylvania, and Texas), Earthworks’ OGAP found that regulatory 
agencies have been unable to keep up with oversight of existing 
wells, let alone the boom in shale gas development.60 In Pennsylvania 
specifically, OGAP found that 86 percent of active wells were not 
inspected in 2011; violations by many operators are getting worse 
with time; the rate of enforcement has been declining; and penalties 
are too weak and inconsistent to have a deterrent effect.61 


  


Special exemptions for the oil 
and gas industry in sections of 
seven federal environmental 
laws compound the neglect of 
public health impacts in 
decisionmaking. 


Photo by: Frank Finan 
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4 Recommendations  
The shale gas boom reflects a glaring mismatch in timing: knowledge about health and 
environmental impacts—and changes in policies and regulations to address them—are evolving 
slowly, while development is rapid and widespread.  
 
Because of this, our primary recommendation is that Pennsylvania (and other states) should 
put public health first and refuse to permit new gas development until they can assure 
affected communities that they (a) fully understand the associated public health risks and (b) 
have taken all necessary steps to prevent those health risks.  
To this end, the following measures can help prevent the further degradation of public health and 
air and water quality.  
 
GIVE PUBLIC HEALTH A CENTRAL ROLE IN GAS DEVELOPMENT DECISIONS. States should conduct 
HIAs to analyze both problems that could arise over time and existing health and environmental 
risks that could be exacerbated by industrial activities.62 Because HIAs help identify measures 
related to toxic exposure, air and water pollution, emergency response, and other aspects, their 
conclusions can (if adopted) help prevent problems from occurring in the first place.63  
 
INVOLVE STATE AND COUNTY DEPARTMENTS OF HEALTH. These agencies should have the 
resources necessary to track reports of health problems near gas facilities and to respond to citizen 
complaints (e.g., through a database and online and telephone systems). Health departments 
could also train health and medical professionals on exposure pathways and symptoms related to 
gas operations, so that residents can receive informed advice and appropriate testing and care 
referrals.64 The DEP and the Pennsylvania Department of Health (DOH) should establish an 
agreement to document and respond to spills of chemicals and waste, the underground migration 
of fracturing fluids, leaks, and other problems that could give rise to health problems. Financial 
assistance should be available for low-income residents whose health may be affected by gas 
operations to receive blood and urine tests for chemical exposure.  
 
PLAN AND PACE PERMITS. Regulatory agencies like the DEP should have a long-term, 
comprehensive plan for the scope and pace of permits issued for wells and other facilities, rather 
than simply reviewing and approving them on a one-by-one basis. As part of this process, vital 
information on air and water quality concerns and pollution sources should be considered and, in 
turn, be factored into decisions on where wells and facilities can be built—particularly in relation to 
places where health would be most at risk, such as homes, schools, hospitals, and agricultural 
areas.  
 
STRENGTHEN REGULATIONS. Among the most critical measures for Pennsylvania (as well as other 
states) to consider are significant increases in setback distances from facilities; requirements for 
operators to install and use advanced technologies to reduce emissions, odors, and noise; the 
replacement of open impoundment pits with closed-loop systems to store waste and drilling 
fluids; and required “green completions” to eliminate flaring and venting of methane gas and 
other pollutants.  
 
CLOSE THE ENFORCEMENT GAP. Inadequate oversight of gas operations means that risks and 
damage to air and water quality are frequently not documented and measures not taken to ensure 
accountability, deter offenders, and prevent problems from occurring. Key steps include binding, 
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effective inspection protocols, inspection schedules, and wells-to-inspector ratios; significantly 
higher fines and penalties for violations; and more timely, thorough responses to citizen reports of 
problems.  
 
REVERSE SPECIAL EXEMPTIONS IN KEY PROVISIONS OF U.S. ENVIRONMENTAL LAWS. These 
loopholes allow oil and gas operators to avoid rules that every other industry must follow and 
make it difficult to fully identify and calculate impacts to air and water quality and health. In turn, 
this skews information on the relative costs and benefits of gas development and slows action to 
prevent impacts. Closing them would increase the availability and transparency of information on 
contaminants and exposures and make it possible to resolve remaining questions about health 
impacts. 
 
CONDUCT BASELINE WATER TESTING AND CONTINUOUS AIR MONITORING. Baselines should be 
done for both private wells and public drinking water supplies prior to drilling and (for air) at or 
near facilities during all phases of operations. Tests should cover a full suite of chemicals and 
results should be available to the public. 65 Air quality testing should be conducted at a range of 
facilities (e.g., well heads, compressor stations, and impoundment pits) that cause emissions and at 
distances both close to and further away from homes, schools, and other locations. The DEP or the 
DOH could jointly oversee the testing using independent laboratories. 
 
DEVELOP NEW TESTING MEASUREMENTS. Federal agencies (in particular the Centers for Disease 
Control and Prevention, the Environmental Protection Agency, and the Occupational Safety and 
Health Administration) should develop guidelines for interpreting air and water tests that take into 
account simultaneous exposure to multiple chemicals. Drinking water and air standards should be 
developed for those chemicals for which none currently exist. Public agencies should advocate for 
giving low-level, chronic exposure greater prominence in policy decisions. The public health 
research community can help improve understanding of current types of exposure and advance 
data and protocols that better reflect conditions in gas development areas. 
 
PROHIBIT NON-DISCLOSURE AGREEMENTS (NDAS). Often used in legal settlements involving 
business activities and intellectual property protection, NDAs have in recent years become 
widespread in oil and gas damages cases as part of negotiations over such aspects as monetary 
compensation and medical expenses.66 As a result, documentation, testimony, and information 
critical to understanding and preventing health and environmental impacts are often not 
available. A possible solution would be public policies that preclude NDAs from covering factual 
statements and data in court filings and during discovery, or to require parties to present reasons 
why facts related to health and safety should be concealed before an NDA can be entered into.  
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5 Final words 
 


While we realize that human activities may involve hazards, people must proceed more carefully than has been the case 
in recent history. Corporations, government entities, organizations, communities, scientists and other individuals must 
adopt a precautionary approach to all human endeavors…When an activity raises threats of harm to human health or 
the environment, precautionary measures should be taken even if some cause and effect relationships are not fully 
established scientifically. 


–Wingspread Consensus Statement on the Precautionary Principle 67 
 


 
Across the oil and gas patches of the United States, people experiencing health problems voice the 
simple wish to be believed. Numerous participants in this project—and others in similar situations 
nationwide—report that their health has declined since gas development began nearby. Despite 
frequent statements by policymakers and regulators about the “potential” of “future” impacts, 
problems are happening right now, in Pennsylvania and across the gas patches of the United 
States. For many people, the situation has grown dire and urgent. 
 
Social, economic, and political pressures often mean that industrial activities are allowed to 
happen long before their impact on health and safety is fully understood. Without a doubt, more 
research on the environmental and health dimensions of shale gas development is needed and 
can play a central role in ongoing decisions about complex and controversial energy issues. Yet an 
equally valid concern is the need for response even in the face of unanswered questions. To date, 
reports of health impacts and the situations of individuals—despite continually growing more 
widespread and serious—have not been defined as 
evidence or taken seriously enough to spur action and 
change.  
 
For many proponents of unfettered gas development, 
the absence of incontrovertible evidence of direct links 
between gas facilities and specific health impacts 
amounts to proof that no harm exists. But for the 
individuals whose lives, families, and homes are at 
risk—as well as many others who believe health and 
the environment always deserve protection—what we 
don’t yet know only strengthens the need for caution.  
 
The precautionary principle is warranted when it 
comes to both current and future gas and oil 
development. In particular, this means shifting the 
burden of proof of whether harm is being caused to 
those proposing the action—the gas industry and 
promoters of gas development at all levels of 
policymaking—rather than it continuing to be borne 
by those directly, and negatively, affected. 
 
  


Policymakers and regulators often speak of  
the “potential” of “future” impacts—but 
problems are happening right now in 
Pennsylvania, and across gas patches of the 
United States. For many people, the situation 
has grown dire and urgent. 
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Earthworks’ OGAP believes that corporations should be allowed to extract and process gas and 
other mineral fuels only if they can do so without harming human health or contaminating the air, 
water, and soil—with an eye to impacts at the local, regional, and global levels.  This means: 
 
1. No Water Pollution: protect public health, the environment, and the climate from toxic, 


hazardous, and carcinogenic chemicals used in the extraction of fossil fuel energy resources. 


2. Low Emissions: protect public health, the environment, and the global climate from pollutants 
emitted during drilling and ongoing production of energy resources.  


3. No-Go Zones: protect sacred areas, fragile ecosystems, neighborhoods, drinking watersheds, 
and densely populated areas targeted for energy development. 


4. Landowner and Community Consent: continue to develop and then implement laws and 
policies making surface and mineral estates co-equal and ensuring that landowners have the 
right to negotiate and say “no” to energy development, and that communities wishing to 
restrict or prohibit development have the ability to do so.  


5. Prioritize Renewable Energy: a comprehensive energy policy should work towards a long-
term phase-out of fossil fuels in favor of energy efficiency and renewable sources like solar and 
wind. 


 
These goals are achievable if decisionmakers are willing to slow the rush to drill, and if industry 
stops denying the serious problems left in its wake and instead invests the resources and time 
needed to fix and prevent them. The findings of this health survey and environmental testing 
project—coupled with similar patterns reported elsewhere and an emerging body of scientific and 
community-based research—provide a sufficient basis for strong action without further delay. 
Only then will the residents of Pennsylvania, and every other gas and oil producing state, be 
reassured that their health is not an acceptable casualty of fossil fuel use, but instead a basic and 
vital need deserving of protection.  
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6 Real people, real lives 
This section profiles some of the people who participated in this study. There are many similar 
stories being told in Pennsylvania and other states that have been widely reported elsewhere. 
Some participants in this project requested anonymity and said they fear reprisals or legal 
problems if they speak out.  


ANGEL AND WAYNE SMITH, BEDFORD COUNTY 
If proof is ever needed that gas development comes in many 
forms, it can be found on the Smith farm. Old gas wells drilled 
decades ago into the Oriskany Sandstone are now being used 
to store more recently produced gas. But the results of this 
process haven’t stayed underground, and a well and 
compressor station were recently built nearby. 
 
By 2007, Angel and Wayne knew something was changing, 
and very wrong. First their well water turned brown. Then 
water started bubbling up through their barn floor and an oily 
sheen and foam appeared on their pond. A strong propane 
odor laced the air. Headaches, nosebleeds, fatigue, sinus 
problems, throat and eye irritation, and shortness of breath 
soon set in. In the space of several months, a horse and three 
cows died and twelve calves were either miscarried or 
stillborn—a loss of animals unprecedented in the Smiths’ 
many years of farming. Angel and Wayne’s own health 
problems multiplied and trips to doctors are now routine. 
 
“I’m often told to stop fighting what’s happening because we 
get some royalties from the gas storage, but it hasn’t been 
about the money in a really long time,” says Angel. “It’s about 
operators doing the right thing for people who have been 
harmed. We just want our lives, our land, and our health back.”  
 
  


Angel and Wayne Smith at their farmhouse. 


Photo by: Nadia Steinzor 


“It’s about operators doing the 
right thing for people who 
have been harmed. We just 
want our lives, our land, and 
our health back.” 
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JANET AND FRED MCINTYRE, BUTLER COUNTY 
For several months, the McIntyres hadn’t been happy 
about the heavy traffic, intense odors, and the waste pits 
and rigs dotting surrounding farmland. But the turning 
point came when the entire family became sick after a meal 
that included glasses of tap water. Then the water in the 
kitchen and bathroom turned soapy and foamy and a dog 
suddenly died.  
 
For Janet and Fred and many of their neighbors with similar 
problems, the quest for answers and help has been long, 
hard, and frustrating—and is far from over. Thanks to a 
weekly water drive supported by organizations, local 
residents, and churches, the McIntyres and their neighbors 
have bottled water to drink, but still have to bathe and do 
laundry in water that could be contaminated. While some 
ailments have abated, Janet, Fred, and their young 
daughter continue to have rashes, breathing problems, 
fatigue, eye and throat irritation, and headaches. Some 
previous health conditions have also grown worse.  
 
“I had good water before, but now everyone around here 
has an issue with their well or health. Something’s clearly 
not right,” says Janet. “Can I put my finger on it and prove 
the precise cause beyond a doubt? No, but the only thing 
that’s changed around here is gas drilling.” 
 
  


Janet helps coordinate the ongoing water drive 
for families in her community whose drinking 
water went bad after drilling began. 


Photo by: Jason Bell 


“Now everyone around here 
has an issue with their well  
or health.” 
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JENNY AND TOM LISAK, JEFFERSON COUNTY 
On a warm summer day nearly 30 years ago, 
Jenny and Tom claimed their slice of 
heaven, purchasing a historic farmhouse 
surrounded by fields. Over the years, their 
hard work and determination paid off and 
Ladybug Farm, a certified organic produce 
farm, was born. So were three children, who 
grew up loving nature. 
 
A few years ago, the Lisaks came face-to-
face with an unexpected and unwelcome 
change to their environment, as Marcellus 
Shale operations got underway. First there 
was constant truck traffic, then wells were 
drilled not far from their house and crops. 
The Lisaks began to wake up to the strong 
smell of diesel and would experience 
frequent headaches, fatigue, sore throats, 
and eye and nose irritation whenever they 
were near gas facilities in the area. When a 
permit was issued for an impoundment pit 
and gas well on the property adjacent to 
their farm, stress, irritation, anxiety, and 
sleeping problems also set in.  
 
“When living in the country, your time is 
marked by nature and each season comes 
with its own smells, sounds, and colors. But 
those colors have faded and our well-
being, livelihood, and dreams are now 
threatened,” says Jenny. “I strongly object 
to being forced to breathe toxic fumes and 
other unhealthy conditions, and to my 
family facing the possibility of one day 
becoming refugees from our own home.” 
  


Lisak family on their farm. 


Photo by: Jason Bell 


“We are facing the possibility of one day 
becoming refugees from our own home.” 
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PAM JUDY, GREENE COUNTY 
When Pam Judy and her husband built their dream 
house in 2006, they truly came home—settling on 
property that once belonged to her great 
grandparents and remained part of the family 
farm. Country life was going great until an unwelcome 
neighbor moved in just 800 feet away: a large gas 
compressor station. 
 
At first, the resulting noise, odors, and emissions took 
away peace and quiet—and then also the entire 
family’s health. Both parents and children became 
extremely tired and began to have severe headaches, 
runny noses, sore throats, and muscle aches. Pam has 
also experienced dizziness and vomiting. Everyone 
noticed that they felt better when they were away 
from home, and started avoiding being outside in 
their yard or on their porch.  
  
Air testing (including by the Pennsylvania 
Department of Environmental Protection) in the 
Judy’s yard and around the compressor station 
revealed the presence of a cocktail of chemicals, 
including known carcinogens like benzene, toluene, 
and xylene, and several others linked to symptoms 
the family was experiencing. 
 
“It’s bad enough feeling sick so much of the time, but 
we also have to worry about the serious health 
problems, like cancer, that prolonged exposure to 
emissions could cause,” says Pam. “State and federal 
officials must take the complaints of residents 
seriously and demand that industry change its 
practices. By the time the dangers become 
completely clear, it will be too late for many people.” 
 
  


Pam at the compressor station near her home.  


Photo by: Mark Schmerling 


“By the time the dangers 
become completely clear, it 
will be too late for many 
people.” 
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PAT KLOTZ, BRADFORD COUNTY 
Fresh air and the outdoors have always been important to Pat Klotz, who for many years had a 
large garden and kept horses. Even after moving, she’s stayed active caring for rescued dogs, 
renovating her home, and working as a home health aide. Which is why it felt so strange to get bad 
headaches and feel exhausted much of the time. 
 
Then Pat started keeping track of what happened when—and concluded that her health began to 
decline soon after a gas well went in upslope behind her house. Every once in awhile, the air would 
smell like sulfur, and soon after she’d start having trouble breathing, get dizzy, or feel intense 
burning in her eyes and throat. Sometimes she’d get a strange metallic taste in her mouth or 
sudden leg cramps.  
 
Relatives who live near gas facilities several miles away told Pat they were having the same 
symptoms, including sudden dental problems. Both households had dogs that would 
suddenly become lethargic and have seizures. When they all stopped drinking the tap 
water—which began to sometimes run fizzy and turn black in 2010—both people and 
animals felt better. 
 
“Living in the country is supposed to be good for you, but our sense of peace and tranquility 
ended when drilling started,” says Pat. “The doctors don’t know what to do, even though 
more and more people have the same symptoms. Elected officials don’t take our complaints 
seriously. So we’re still here waiting for help.” 


JANET AND CHRIS LAUFF, WASHINGTON COUNTY 
To Janet and Chris Lauff, the property was perfect, with a rolling meadow ringed by forest 
and a stream. They bought it, built a house, and raised their young children. But nearly 15 
years later, they’re thinking about moving—that is, if anyone will buy the place (which isn’t 
leased) with two well pads and a wastewater impoundment next door.  
 
This shift has been rather sudden, with quality of life affected in just the last few years, and 
conditions deteriorating rapidly in the last several months. The Lauffs date the start of their 
problems to when an access road to the well pads and the impoundment went in upslope 
behind their house. Now the impoundment is used 24/7 and truck traffic has become constant.  
 
These events have brought bad odors, nose and throat irritation, and headaches. One of the Lauff’s 
sons has asthma, raising concerns of how exposure to chemicals is affecting his health. At times, 
the odors have been so severe that the family has left home, and in 2010, the water from their well 
stopped running entirely. They’ve also found dead raccoons, fox, and deer near their stream. Both 
Janet and Chris—who holds degrees in biology and chemistry and has worked in the chemical and 
gas industry for 30 years—know such events can signal deeper health and environmental 
problems. 
 
“It’s impossible to know how much we’re affected day-to-day and what that means for the future,” 
says Janet. “Gas development changes your whole life. Your privacy is gone. Your peace of mind 
and sense of security are gone. I’ve been pretty calm until now, but after dealing with the odors, 
noise, dust, water, and air issues for almost three years, I just want to get my family out of here to a 
better place.” 


“Doctors 
don't know 
what to do 
and elected 
officials 
don't take 
our 
complaints 
seriously.” 
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LINDA AND DAVID HEADLEY, FAYETTE COUNTY 
In rural Fayette County, big changes usually come 
slowly. After nearly 30 years in the area, Linda and 
David Headley were accustomed to a quiet, serene 
way of life, and the farm they bought seven years 
ago was the perfect place to settle with their two 
sons.  
 
But just weeks after moving in, the Headleys were 
hit hard by the reality of not owning the oil and gas 
rights on their property. First it was the truck traffic 
and heavy equipment; then came the gas wells, 
separator tanks, and impoundment pit; and more 
recently a pipeline cutting across hayfields. Along 
with all this have been fuel spills, noise, bad odors, 
and a spring that started bubbling and can be lit 
on fire. 
 
It wasn’t only the Headley’s property that was 
transformed—their health also changed. Linda has 
constant sore throats and coughing spells. Grant 
and Adam have bouts of intense stomach pain and 
nosebleeds. Everyone gets headaches and red, 
itchy skin after spending time outdoors. Even the 
Headley’s horses have been affected, with brittle 
hooves and sore feet. And as Linda and David 
began talking to neighbors about the changes 
sweeping the community, it became clear that 
such symptoms were widespread. 
 
“Our once peaceful existence has forever changed. 
We aren’t getting answers about why our land is 
being damaged and so many people are sick,” says 
Linda. “The industry is a loose cannon and 
regulators seem to be helpless in the face of all the 
development. If we could put a man on the moon 
decades ago, we can surely find a better, safer, 
healthier way to fuel our future.” 
 
  


Linda and David watch pipeline construction across their hayfields. 


Photo by: Roberto M. Esquivel / Herald-Standard 


“If we could put a man on the moon 
decades ago, we can surely find a 
better, safer, healthier way to fuel our 
future.” 
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CAROL FRENCH, BRADFORD COUNTY 
As lifelong farmers, Carol French and her significant other Claude 
Arnold know what it’s like to be tired at the end of a hard day’s 
work. So they didn't think twice about how fatigued they were and 
how their bones ached. But then they began to wonder if it might 
be connected to the rashes, shortness of breath, and headaches 
they also were experiencing.. 
 
Fortunately, Carol knew what questions to ask and where to look 
for answers. A co-founder of Pennsylvania Landowner Group for 
Awareness and Solutions, she was spending every free moment 
learning about the impacts of gas development and sharing that 
knowledge with others. She also kept track of problems that arose 
with leases—including her own—and on properties where drilling 
was taking place. 
 
Yet nothing could prepare Carol and Claude for when their own 
water went bad in 2011. Carol started tracking the timing of when 
it would run white, settle with a mossy substance on top of sand, 
or become like gelatin, and when nearby drilling activities and the 
family’s health symptoms occurred. Her daughter Lynsey—who 
has an autoimmune disease that the family doctor said could 
make her more susceptible to chemical exposure—was 
hospitalized with a high fever, severe weight loss, and intense 
abdominal pain, and was found to have an enlarged liver and 
spleen and fluid retention. Once she recovered, she moved away 
and hasn’t been sick since. In the meantime, several dairy cows 
have developed rashes and sores, and Carol and Claude continue 
to have skin and respiratory problems. 
 
“Gas proponents dismiss and deny stories like ours, and some 
even say that developing the resource is so important that it’s 
worth ‘necessary sacrifice,’” says Carol. “But what gives them the 
right to decide whose health, family, property, and livelihood 
should be sacrificed?” 
  


Carol French 


Photo by: Nadia Steinzor 


“What gives gas 
proponents the right 
to decide whose 
health, family, 
property, and 
livelihood should be 
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CAROL JEAN MOTEN AND DEBBIE PEEPLES, WASHINGTON COUNTY 
The neighborhood where sisters Carol Jean Moten and 
Debbie Peeples have lived nearly their whole lives is tight-
knit, with modest houses along a few streets where everyone 
knows and helps each other. Residents also long appreciated 
the quiet and fresh air that comes from living next to a county 
park—that is, until much of the park was leased for gas drilling 
and several well pads went in where trees once stood.  
  
Soon after gas development began, the water in Carol, 
Debbie, and their mother Edna’s homes turned odd colors. A 
neighbor found sand coming through pipes into the sink. 
Periodically, often at night, the air would get hazy and gas and 
chemical smells would blow downhill from the park.  
 
For Carol and Debbie, these episodes meant the onset of 
symptoms like headaches, shortness of breath, burning eyes 
and throat, dizziness, and disorientation. Carol, an artist, 
started having difficulty painting. Over time, both sisters 
developed skin lesions and often felt weak and tired. And they 
began to wonder if illnesses among cats and dogs in the 
neighborhood could be related.  
 
“My family drank the water for a long time and now we’re 
breathing bad air. But the exposure is low-dose and doesn’t fit 
the criteria to gauge harm,” says Carol Jean. “Even a 
toxicology doctor told me that the only thing I can do is leave 
my home and move away. When it comes to hydrofracturing, 
there is no justice.”  
 


  


Carol Jean Moten (right) with her mother Edna. 


Photo by: Martha Rial 


“Even a toxicology doctor 
told me that the only thing I 
can do is leave my home and 
move away.” 
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Healthy cattle on the Schilke ranch in North Dakota, before fracking began 
  
This article was produced in collaboration with the Food & Environment Reporting Network, an 
investigative reporting nonprofit focusing on food, agriculture and environmental health. 
  
In a Brooklyn winery on a sultry July evening, an elegant crowd sips rosé and nibbles trout 
plucked from the gin-clear streams of upstate New York. The diners are here, with their 
checkbooks, to support a group called Chefs for the Marcellus, which works to protect the 
foodshed upon which hundreds of regional farm-to-fork restaurants depend. The foodshed is 
coincident with the Marcellus Shale, a geologic formation that arcs northeast from West Virginia 
through Pennsylvania and into New York State. As everyone invited here knows, the region is 
both agriculturally and energy rich, with vast quantities of natural gas sequestered deep below its 
fertile fields and forests.  


In Pennsylvania, the oil and gas industry is already on a tear—drilling thousands of feet into 
ancient seabeds, then repeatedly fracturing (or “fracking”) these wells with millions of gallons of 
highly pressurized, chemically laced water, which shatters the surrounding shale and releases 
fossil fuels. New York, meanwhile, is on its own natural-resource tear, with hundreds of newly 
opened breweries, wineries, organic dairies and pastured livestock operations—all of them 
capitalizing on the metropolitan area’s hunger to localize its diet. 


But there’s growing evidence that these two impulses, toward energy and food independence, 
may be at odds with each other.  
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Tonight’s guests have heard about residential drinking wells tainted by fracking fluids in 
Pennsylvania, Wyoming and Colorado. They’ve read about lingering rashes, nosebleeds and 
respiratory trauma in oil-patch communities, which are mostly rural, undeveloped, and lacking in 
political influence and economic prospects. The trout nibblers in the winery sympathize with the 
suffering of those communities. But their main concern tonight is a more insidious matter: the 
potential for drilling and fracking operations to contaminate our food. The early evidence from 
heavily fracked regions, especially from ranchers, is not reassuring.  


* * * 


 
Drilling rig visible from the Schilke ranch in North Dakota 


Jacki Schilke and her sixty cattle live in the top left corner of North Dakota, a windswept, 
golden-hued landscape in the heart of the Bakken Shale. Schilke’s neighbors love her black 
Angus beef, but she’s no longer sharing or eating it—not since fracking began on thirty-two oil 
and gas wells within three miles of her 160-acre ranch and five of her cows dropped dead. 
Schilke herself is in poor health. A handsome 53-year-old with a faded blond ponytail and direct 
blue eyes, she often feels lightheaded when she ventures outside. She limps and has chronic pain 
in her lungs, as well as rashes that have lingered for a year. Once, a visit to the barn ended with 
respiratory distress and a trip to the emergency room. Schilke also has back pain linked with 
overworked kidneys, and on some mornings she urinates a stream of blood. 


Ambient air testing by a certified environmental consultant detected elevated levels of benzene, 
methane, chloroform, butane, propane, toluene and xylene—compounds associated with drilling 
and fracking, and also with cancers, birth defects and organ damage. Her well tested high for 
sulfates, chromium, chloride and strontium; her blood tested positive for acetone, plus the heavy 
metals arsenic (linked with skin lesions, cancers and cardiovascular disease) and germanium 
(linked with muscle weakness and skin rashes). Both she and her husband, who works in oilfield 
services, have recently lost crowns and fillings from their teeth; tooth loss is associated with 
radiation poisoning and high selenium levels, also found in the Schilkes’ water. 


State health and agriculture officials acknowledged Schilke’s air and water tests but told her she 
had nothing to worry about. Her doctors, however, diagnosed her with neurotoxic damage and 
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constricted airways. “I realized that this place is killing me and my cattle,” Schilke says. She 
began using inhalers and a nebulizer, switched to bottled water, and quit eating her own beef and 
the vegetables from her garden. (Schilke sells her cattle only to buyers who will finish raising 
them outside the shale area, where she presumes that any chemical contamination will clear after 
a few months.) “My health improved,” Schilke says, “but I thought, ‘Oh my God, what are we 
doing to this land?’” 


Schilke’s story reminds us that farmers need clean water, clean air and clean soil to produce 
healthful food. But as the largest private landholders in shale areas across the nation, farmers are 
disproportionately being approached by energy companies eager to extract oil and gas from 
beneath their properties. Already, some are regretting it.  


Earlier this year, Michelle Bamberger, an Ithaca veterinarian, and Robert Oswald, a professor of 
molecular medicine at Cornell’s College of Veterinary Medicine, published the first (and, so far, 
only) peer-reviewed report to suggest a link between fracking and illness in food animals. The 
authors compiled case studies of twenty-four farmers in six shale-gas states whose livestock 
experienced neurological, reproductive and acute gastrointestinal problems. Exposed either 
accidentally or incidentally to fracking chemicals in the water or air, scores of animals have died. 
The death toll is insignificant when measured against the nation’s livestock population (some 97 
million beef cattle go to market each year), but environmental advocates believe these animals 
constitute an early warning.  


Exposed animals “are making their way into the food system, and it’s very worrisome to us,” 
Bamberger says. “They live in areas that have tested positive for air, water and soil 
contamination. Some of these chemicals could appear in milk and meat products made from 
these animals.”  


In Louisiana, seventeen cows died after an hour’s exposure to spilled fracking fluid. (Most likely 
cause of death: respiratory failure.) In north central Pennsylvania, 140 cattle were exposed to 
fracking wastewater when an impoundment was breached. Approximately seventy cows died; 
the remainder produced eleven calves, of which only three survived. In western Pennsylvania, an 
overflowing waste pit sent fracking chemicals into a pond and a pasture where pregnant cows 
grazed: half their calves were born dead. The following year’s animal births were sexually 
skewed, with ten females and two males, instead of the usual 50-50 or 60-40 split.  


In addition to the cases documented by Bamberger, hair testing of sick cattle that grazed around 
well pads in New Mexico found petroleum residues in fifty-four of fifty-six animals. In North 
Dakota, wind-borne fly ash, which is used to solidify the waste from drilling holes and contains 
heavy metals, settled over a farm: one cow, which either inhaled or ingested the caustic dust, 
died, and a stock pond was contaminated with arsenic at double the accepted level for drinking 
water. 


Cattle that die on the farm don’t make it into the nation’s food system. (Though they’re often 
rendered to make animal feed for chickens and pigs—yet another cause for concern.) But herd 
mates that appear healthy, despite being exposed to the same compounds, do: farmers aren’t 
required to prove their livestock are free of fracking contaminants before middlemen purchase 
them. Bamberger and Oswald consider these animals sentinels for human health. “They’re 
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outdoors all day long, so they’re constantly exposed to air, soil and groundwater, with no break 
to go to work or the supermarket,” Bamberger says. “And they have more frequent reproductive 
cycles, so we can see toxic effects much sooner than with humans.” 


Fracking a single well requires up to 7 million gallons of water, plus an additional 400,000 
gallons of additives, including lubricants, biocides, scale and rust inhibitors, solvents, foaming 
and defoaming agents, emulsifiers and de-emulsifiers, stabilizers and breakers. About 70 percent 
of the liquid that goes down a borehole eventually comes up—now further tainted with such 
deep-earth compounds as sodium, chloride, bromide, arsenic, barium, uranium, radium and 
radon. (These substances occur naturally, but many of them can cause illness if ingested or 
inhaled over time.) This super-salty “produced” water, or brine, can be stored on-site for reuse. 
Depending on state regulations, it can also be held in plastic-lined pits until it evaporates, is 
injected back into the earth, or gets hauled to municipal wastewater treatment plants, which 
aren’t designed to neutralize or sequester fracking chemicals (in other words, they’re discharged 
with effluent into nearby streams).  


At almost every stage of developing and operating an oil or gas well, chemicals and compounds 
can be introduced into the environment. Radioactive material above background levels has been 
detected in air, soil and water at or near gas-drilling sites. Volatile organic compounds—
including benzene, toluene, ethylene and xylene—waft from flares, engines, compressors, 
pipelines, flanges, open tanks, spills and ponds. (The good news: VOCs don’t accumulate in 
animals or plants. The bad news: inhalation exposure is linked to cancer and organ damage.)  


Underground, petrochemicals can migrate along fissures through abandoned or orphaned wells 
or leaky well casings (the oil and gas industry estimates that 60 percent of wells will leak over a 
thirty-year period). Brine can spill from holding ponds or pipelines. It can be spread, legally in 
some places, on roadways to control dust and melt ice. Truck drivers have also been known to 
illegally dump this liquid in creeks or fields, where animals can drink it or lick it from their fur. 


Although energy companies don’t make a habit of telling potential lease signers about the 
environmental risks they might face, the Securities and Exchange Commission requires them to 
inform potential investors. In a 2008 filing, Cabot Industries cited “well site blowouts, cratering 
and explosions; equipment failures; uncontrolled flows of natural gas, oil or well fluids; fires; 
formations with abnormal pressures; pollution and other environmental risks.” In 2011, oil 
companies in North Dakota reported more than 1,000 accidental releases of oil, drilling 
wastewater or other fluids, with many more releases likely unreported. Between 2008 and 2011, 
drilling companies in Pennsylvania reported 2,392 violations of law that posed a direct threat to 
the environment and safety of communities.  


* * * 


Schilke looks left and right, twice, for oncoming tanker trucks, then scoots down a gravel road in 
her camo-patterned four-wheeler. She parks alongside a leased pasture about a mile from her 
house and folds her body through a barbed-wire fence. “These guys are much healthier than 
those I’ve got at home,” she says, puffing as she hikes up a straw-colored hill. “There’s 
Judy…that’s Buttercup…those are my little bulls.” The black-faced animals turn to face her; 
some amble through the tall grass and present their foreheads for rubbing. “We’re upwind of the 
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drill rigs here,” Schilke says. “They’re high enough to miss some of the road dust, and they’ve 
got good water.” Ever since a heater-treater unit, which separates oil, gas and brine, blew out on 
a drill pad a half-mile upwind of Schilke’s ranch, her own creek has been clogged with scummy 
growth, and it regularly burps up methane. “No one can tell me what’s going on,” she says. But 
since the blowout, her creek has failed to freeze, despite temperatures of forty below. (Testing 
found sulfate levels of 4,000 parts per million: the EPA’s health goal for sulfate is 250 parts per 
million.) 


Schilke’s troubles began in the summer of 2010, when a crew working at this site continued to 
force drilling fluid down a well that had sprung a leak. Soon, Schilke’s cattle were limping, with 
swollen legs and infections. Cows quit producing milk for their calves; they lost from sixty to 
eighty pounds in a week; and their tails mysteriously dropped off. (Lab rats exposed to the 
carcinogen 2-butoxyethanol, a solvent used in fracking, have ���lost their tails, but a similar 
connection with cattle hasn’t been shown. In people, breathing, touching or consuming enough 
of the chemical can lead to pulmonary edema and coma.)  


 
Schilke ranch cow that has lost its tail, one of many ailments found in cattle following 
hydrofracturing of the Bakken Shale in North Dakota 


An inveterate label reader who obsessively tracks her animals’ nutritional intake, Schilke 
couldn’t figure out what was wrong. Neither could local veterinarians. She nursed individual 
cows for weeks and, with much sorrow, put a $5,000 bull out of its misery with a bullet. Upon 
examination, the animal’s liver was found to be full of tunnels and its lungs congested with 
pneumonia. Before the year was out, five cows had died, in addition to several cats and two 
dogs. (A feline autopsy came back inconclusive, but subsequent hair testing of cows, cats and 
dogs revealed sulfate levels high enough to cause polio in cattle.) Inside Schilke’s house today, 
where the china cabinets are kept empty for fear of a shattering drill-site explosion, nearly a 
dozen cats sneeze and cough, some with their heads tilted at a creepy angle.  
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Before the drilling started, two cars a day traveled down Schilke’s gravel road. Now, it’s 300 
trucks hauling sand, fresh water, wastewater, chemicals, drill cuttings and drilling equipment. 
Most of the tankers are placarded for hazardous or radioactive material. Drilling and fracking a 
single well requires 2,000 truck trips, and each pass of a vehicle sends a cyclone of dust and 
exhaust fumes into the air. Mailbox numbers are obliterated, conversations are choked off, and 
animals die of “dust pneumonia.” (More formally known as bovine respiratory disease, the 
illness is associated with viral, fungal and bacterial infection.)  


Ordinarily, Schilke hauls her calves to auction when they’re eight months old. “Buyers come 
from everywhere for Dakota cows,” she says. The animals are then raised on pasture or in 
feedlots until they are big enough for slaughter. No longer Schilke cattle, they’re soon part of the 
commodity food system: anonymous steaks and chops on supermarket shelves. Now, Schilke is 
diffident about selling her animals. “I could get good money for these steers,” she says, cocking 
her head toward a pair of sleek adolescents. “They seem to be in very good shape and should 
have been butchered. But I won’t sell them because I don’t know if they’re OK.” 


* * * 


Nor does anyone else. By design, secrecy shrouds the hydrofracking process, casting a shadow 
that extends over consumers’ right to know if their food is safe. Federal loopholes crafted under 
former Vice President Dick Cheney have exempted energy companies from key provisions of the 
Clean Air, Clean Water and Safe Drinking Water Acts, the Toxics Release Inventory, the 
Resource Conservation and Recovery Act, and the National Environmental Policy Act, which 
requires a full review of actions that may cause significant environmental impacts. If scientists 
and citizens can’t find out precisely what is in drilling or fracking fluids or air emissions at any 
given time, it’s difficult to test whether any contaminants have migrated into the water, soil or 
food—and whether they can harm humans. It gets even more complicated: without information 
on the interactions between these chemicals and others already existing in the environment, an 
animal’s cause of death, Bamberger says, “is anyone’s guess.”  


Fracking proponents criticize Bamberger and Oswald’s paper as a political, not a scientific, 
document. “They used anonymous sources, so no one can verify what they said,” Steve Everley, 
of the industry lobby group Energy In Depth, says. The authors didn’t provide a scientific 
assessment of impacts—testing what quaternary ammonium compounds might do to cows that 
drink it, for example—so treating their findings as scientific, he continues, “is laughable at best, 
and dangerous for public debate at worst.” (Bamberger and Oswald acknowledge this lack of 
scientific assessment and blame the dearth of funding for fracking research and the industry’s use 
of nondisclosure agreements.) 


No one doubts that fracking fluids have the potential to do serious harm. Theo Colborn, an 
environmental health analyst and former director of the World Wildlife Fund’s wildlife and 
contaminants program, identified 632 chemicals used in ���natural-gas production. More than 75 
percent of them, she said, could affect sensory organs and the respiratory and ���gastrointestinal 
systems; 40 to 50 percent have potential impacts on the kidneys and on the nervous, immune and 
���cardiovascular systems; 37 percent act on the hormone system; and 25 percent are linked with 
cancer or mutations. 







Fracking Our Food Supply  
This article appeared in the December 17, 2012 edition of The Nation 
	  


7	  


Elizabeth Royte  
November 28, 2012   
	  


Thanks to public pressure, several states have started to tighten regulations on the cement casings 
used to line wells, and the Obama administration recently required energy companies to disclose, 
on the industry-sponsored website fracfocus ���.org, the fracking chemicals used on public land. 
(States regulate fracking on private land and set different requirements.) Still, information about 
quantities and concentrations of the chemicals remains secret, as do compounds considered 
proprietary. Further, no state requires a company to disclose its ingredients until a fracking job is 
complete. At that point, it’s easy to blame the presence of toxins in groundwater on a 
landowner’s use of pesticides, fertilizers or even farm equipment.  


Clearly, the technology to extract gas from shale has advanced faster, and with a lot more public 
funding, than has the study of its various effects. To date, there have been no systematic, peer-
reviewed, long-term studies of the health effects of hydraulic fracturing for oil and gas 
production (one short-term, peer-reviewed study found that fracking emissions may contribute to 
acute and chronic health problems for people living near drill sites). And the risks to food safety 
may be even more difficult to parse.  


“Different plants take up different compounds,” says John Stolz, an environmental 
microbiologist at Duquesne University. For example, rice and potatoes take up arsenic from 
water, but tomatoes don’t. Sunflowers and rape take up uranium from soil, but it’s unknown if 
grasses do. “There are a variety of organic compounds, metals and radioactive material that are 
of human health concern when livestock meat or milk is ingested,” says Motoko Mukai, a 
veterinary toxicologist at Cornell’s College of Veterinary Medicine. These “compounds 
accumulate in the fat and are excreted into milk. Some compounds are persistent and do not get 
metabolized easily.”  


Veterinarians don’t know how long the chemicals may remain in animals, and the Food Safety 
Inspection Service, part of the US Department of Agriculture, isn’t looking for them in carcasses. 
Inspectors in slaughterhouses examine organs only if they look diseased. “It’s gross appearance, 
not microscopic,” Bamberger says of the inspections—which means that animals either tainted 
or sickened by those chemicals could enter the food chain undetected. 


“The USDA focuses mostly on pathogens and pesticide residues,” says Tony Corbo, a senior 
lobbyist for Food and Water Watch. “We need to do risk assessments for these fracking 
chemicals and study tolerance levels.” The process, he adds, could take more than five years. In 
the meantime, fractivists are passing around a food-pyramid chart that depicts chemicals moving 
from plants into animals, from animals into people, and from people into… zombies.  


* * * 


The relatively small number of animals reported sick or dead invites the question: If oil and gas 
operations are so risky, why aren’t there more cases? There likely are, but few scientists are 
looking for them. (“Who’s got the money to study this?” Colborn asks rhetorically.) Rural vets 
won’t speak up for fear of retaliation. And farmers aren’t talking for myriad reasons: some 
receive royalty checks from the energy companies (either by choice or because the previous 
landowner leased their farm’s mineral rights); some have signed nondisclosure agreements after 
receiving a financial settlement; and some are in active litigation. Some farmers fear retribution 
from community members with leases; ���others don’t want to fall afoul of “food disparagement” 
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laws ���or get sued by an oil company for defamation (as happened with one Texan after video of 
his flame-spouting garden hose was posted on the Internet. The oil company won; the 
���homeowner is appealing). 


And many would simply rather not know what’s going on. “It takes a long time to build up a 
herd’s reputation,” says rancher Dennis Bauste, of Trenton Lake, North Dakota. “I’m gonna sell 
my calves, and I don’t want them to be labeled as tainted. Besides, I wouldn’t know what to test 
for. Until there’s a big wipeout, a major problem, we’re not gonna hear much about this.” Ceylon 
Feiring, an area vet, concurs. “We’re just waiting for a wreck to happen with someone’s cattle,” 
she says. “Otherwise, it’s just one-offs”—a sick cow here and a dead goat there, easy for 
regulators, vets and even farmers to shrug off.  


The National Cattlemen’s Beef Association takes no position on fracking, nor has it heard from 
members either concerned by or in favor of the process. And yet it’s ranchers and farmers—
many of them industry-supporting conservatives—who are, increasingly, telling their stories to 
the media and risking all. These are the people who have watched helplessly as their livestock 
suffer and die. “It’s not our breeding or nutrition destroying these animals,” Schilke says, her 
voice rising in anger. “It’s the oilfield industry.”  


However, some institutions that specialize in risk have started to connect the dots. Nationwide 
Mutual Insurance, which sells agricultural insurance, recently announced that it would not cover 
damages related to fracking. Rabobank, the world’s largest agricultural bank, reportedly no 
longer sells mortgages to farmers with gas leases. And in the boldest move yet by a government 
official, Christopher Portier, director of the National Center for Environmental Health at the 
Centers for Disease Control and Prevention, called for studies that “include all the ways people 
can be exposed, such as through air, water, soil, plants and animals.” While the EPA is in the 
midst of a $1.9 million study of fracking’s impact on water, no government agency has taken up 
Portier’s challenge to study plants and animals.  


* * * 


The possibility of chemical contamination aside, oil and gas operations have already affected 
food producers. “I lost six acres of hayfields when the gas company put roads in,” says Terry 
Greenwood, a rancher in western Pennsylvania. “Now I have to buy more feed for my cattle.” 
(Like other farmers hurt by drilling and fracking, he still pays taxes on his unproductive land.) 
Others have lost the use of stock ponds or creeks to brine spills.  


“We’ve got 12,000 wells in the Bakken, and they each take up six acres,” says Mark Trechock, 
former director of the Dakota Resource Council. “That’s 72,000 acres right there, without 
counting the waste facilities, access roads, stored equipment and man camps that go along with 
the wells.” Before the drilling boom, that land might have produced durum wheat, barley, oats, 
canola, flax, sunflowers, pinto beans, lentils and peas. In Pennsylvania, where nearly 6,500 wells 
have been drilled since 2000, the Nature Conservancy estimates that thirty acres are directly or 
indirectly affected for every well pad.  


East of the Rockies, intensive drilling and fracking have pushed levels of smog, or ground-level 
ozone, higher than those of Los Angeles. Ozone significantly diminishes crop yields and reduces 
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the nutritional value of forage. Flaring of raw gas can acidify soil and send fine particulate matter 
into the air; long-term exposure to this material has been linked to human heart and lung diseases 
and disruption to the endocrine system. Earlier this year, the Environmental Protection Agency 
finalized standards that require reductions in airborne emissions from gas wells, although the 
industry has more than two years to comply. 


Besides clean air, farmers need clean water—lots of it. But some farmers now find themselves 
competing with energy companies for this increasingly precious resource. At water auctions in 
Colorado, the oil and gas industry has paid utilities up to twenty times the price that farmers 
typically pay. In Wyoming, ranchers have switched from raising beef to selling their water. 
Unwilling to risk her animals’ health to creek water that’s possibly tainted, Schilke spent $4,000 
last summer hauling safe water from town to her ranch. “I’d wait in line for hours,” she says, 
“usually behind tanker trucks buying water to frack wells.”   


* * * 


Given the absence of studies on the impacts of drilling and fracking in plants and animals, as 
well as inadequate inspection and scant traceability in the food chain, it’s hard to know what 
level of risk consumers face when drinking milk or eating meat or vegetables produced in a frack 
zone. Unless, of course, you’re Jacki Schilke, and you feel marginally healthier when you quit 
eating the food that you produced downwind or downstream from drill rigs. But many 
consumers—those intensely interested in where and how their food is grown—aren’t waiting for 
hard data to tell them what is or isn’t safe. For them, the perception of pollution is just as bad as 
the real thing. Ken Jaffe, who raises grass-fed cattle in upstate New York, says, “My beef sells 
itself. My farm is pristine. But a restaurant doesn’t want to visit and see a drill pad on the 
horizon.”  


Nor do the 16,200 members of the Park Slope Food Co-op in Brooklyn, which buys one cow per 
week from Jaffe. “If hydrofracking is allowed in New York State, the co-op will have to stop 
buying from farms anywhere near the drilling because of fears of contamination,” says Joe Holtz, 
general manager of the co-op. That’s $4 million in direct sales, with economic multipliers up and 
down the local food chain, affecting seed houses, creameries, equipment manufacturers and so 
on.  


Already, wary farmers in the Marcellus are seeking land away from the shale. The outward 
migration is simultaneously raising prices for good farmland in the Hudson River Valley, which 
lies outside the shale zone, and depressing the price of land over the Marcellus. According to 
John Bingham, an organic farmer in upstate New York who is involved in regional planning, 
lower prices entice absentee investors to buy up farmland and gain favorable “farm rate” tax 
breaks, even as they speculate on the gas boom. “Fracking is not a healthy development for food 
security in regions near fracking or away from it,” Bingham concludes.  
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Only recently has the Northeast’s local-foods movement reached a critical mass, to the point 
where colleges and caterers trip over themselves in the quest for locally sourced and sustainably 
grown products. (New York has the fourth-highest number of organic farms in the nation.) But 
the movement’s lofty ideals could turn out to be, in shale-gas areas, a double-edged sword. 
“People at the farmers’ market are starting to ask exactly where this food comes from,” says 
Stephen Cleghorn, a Pennsylvania goat farmer. 


With a watchful eye on Pennsylvania’s turmoil, many New York farmers have started to test 
their water pre-emptively, in the event that Governor Andrew Cuomo lifts the state’s current 
moratorium on fracking. And in the commercial kitchens of a city obsessed with the provenance 
of its prosciutto, chefs like Heather Carlucci-Rodriguez, a founder of Chefs for the Marcellus and 
the executive pastry chef at Manhattan’s Print Restaurant, are keeping careful tabs on their 
regional suppliers. 


“I have a map of the Marcellus and my farmers on ���my office wall,” Carlucci-Rodriguez says at 
the Brooklyn ���winery event. “So far, I haven’t stopped buying from any- ���one. But I’m a believer 
in the precautionary principle.” She nods to a colleague who’s dishing up summer squash with 
peach slices and ricotta. “We shouldn’t have to be defending our land and water,” she says with a 
sigh. “We should ���be feeding people.” 


Don’t miss Ellen Cantrow’s report on the nationwide grassroots struggle against fracking 
(originally on TomDispatch.com). 
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Furthermore . . . 

Regulations only regulate the amount of harm done to us! (for your clarification,
Democracy School explains it all: http://www.celdf.org/section.php?id=110)

REGULATIONS DO NOT PROTECT THE PEOPLE AND IT ONLY SERVES THE
CORPORATIONS THAT WISH TO CONTROL US!  

These multinational corporations will take the profits while raping and pillaging
Boulder County. They don't care about us, nor does COGCC or COGA or ANGA. It's
about the money and the shareholders.

Allowing the fox into the hen house is sure to cause trouble in our beautiful county.
Your decision will determine whether or not we will be poisoned and have our water
stolen in order to export the natural gas overseas where these greedy multinational
companies will make huge profits!!! China already has a stake in owning wells in
Adams and Weld County! (http://oilprice.com/Energy/Energy-General/Chinas-
Purchase-of-U.S.-Fracking-Company-will-give-it-Advanced-Technology.html)

Nov 1, 2012: Under the terms of the deal, Lanzhou Haimo Technologies
Co. will acquire roughly 6,000 acres, or about 210 square miles, of
territory located primarily in Colorado’s Weld and Adams counties in as
well as associated infrastructure, including oil and gas wells, according to
a statement filed to the Shanghai Stock Exchange. Carrizo, which holds
approximately 60,000 acres in the Niobrara basin, currently produces
1,850 barrels per day (bpd).

This madness has to stop. You can vote to stop it - and I urge you to follow your
hearts and create a legacy for a clean Boulder County. 

Teresa Foster
712 Thornwood Way
Longmont, CO 80503
303-827-3268

http://www.celdf.org/section.php?id=110
http://oilprice.com/Energy/Energy-General/Chinas-Purchase-of-U.S.-Fracking-Company-will-give-it-Advanced-Technology.html
http://oilprice.com/Energy/Energy-General/Chinas-Purchase-of-U.S.-Fracking-Company-will-give-it-Advanced-Technology.html


From: bmueser@comcast.net
To: Boulder County Board of Commissioners
Subject: Proceedings of the National Academy of Sciences: Geochemical evidence for possible natural migration of

Marcellus Formation brine to shallow aquifers 2012
Date: Thursday, November 29, 2012 10:41:27 PM

Board of County Commissioners,

This study appeared in the PNAS and it bears heavily on the impact of
geochemicals to ground water.  It is crucial to take this study into consideration to
make responsible decisions regarding the impacts that Oil and Gas drilling
(hydrological fracturing) on our Colorado ground water and aquifers.  Your decision
will impact our future, our water supplies and our health.  There are many of us in
the county who are on groundwater wells for our homes and farms, livestock and
ag. 

 

From the study:

"The occurrences of saline water do not correlate with the location of shale-gas wells
and are consistent with reported data before rapid shale-gas development in the
region; however, the presence of these fluids suggests conductive
pathways and specific geostructural and/or hydrodynamic regimes in
northeastern Pennsylvania that are at increased risk for contamination of
shallow drinking water resources, particularly by fugitive gases, because
of natural hydraulic connections to deeper formations."

 

Geochemical evidence for possible natural migration of Marcellus
Formation brine to shallow aquifers in Pennsylvania

http://www.pnas.org/content/early/2012/07/03/1121181109.abstract

Published online before print July 9, 2012, doi: 10.1073/pnas.1121181109 
PNAS July 9, 2012

This article contains supporting information online at
www.pnas.org/lookup/suppl/doi:10.1073/pnas.1121181109/-/DCSupplemental

Thank you for your time and service to your constituents, and for listening and
representing your fellow county residents.  Please keep Boulder County safe from
any future drilling and contamination. 

 

Barbara Mueser

7275 Terrace Place

Boulder, CO 80303

mailto:bmueser@comcast.net
mailto:commissioners@bouldercounty.org
http://www.pnas.org/content/early/2012/07/03/1121181109.abstract
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1121181109/-/DCSupplemental


Whatever lofty things you might accomplish today, you will do them only because
you first ate something that grew out of dirt.  -- Barbara Kingsolver



From: Pops
To: Boulder County Board of Commissioners
Subject: Ban on Gas Development in Colorado
Date: Friday, November 30, 2012 10:53:20 AM

My name is Robert Winkler. I am a risk management professional of 40 years who
has supported many multi-national organizations in risk mitigation studies and
programs. Our family’s live in Weld County Colorado. Home of 19,000 poorly
regulated gas and oil wells. We are contacting you because of concerns about the
effects on our health, the environment and our property values from the
irresponsible gas and oil industry.

 

One doesn’t need to look far to discover the consequences of living in an
industrialized area. Early this year the National Oceanic & Atmospheric Agency stated
that well pad equipment leaked or vented an estimated 4 percent of natural gas
produced to the atmosphere. On closer examination of the Colorado Oil and Gas
Conservation Commission’s database we discovered  60 of the 1,000 spills reported
in Weld county last year  were comprised of 824,000 gallons of spilled and
“unrecovered” oil, 383,000 gallons of “spilled” and “unrecovered” water and up to
547,000 gallons of “spilled” and “unrecovered “Other” substances including fracking
fluids. Recent real estate data also states that property values in and around oil
fields typically depreciates 25% to 75% once completely industrialized.

Is this what we entrusted our elected officials to monitor, oversee and
regulate. Yet they turn a deaf ear to any of our requests to represent our
concerns?

 

This is clearly not a government of the people, by the people or for the people
because the laws do not protect all the people. The Colorado Oil and Gas
Conservation Commission, cares little about the results of gas industry operations.
I’ve seen the results of an industry in search of quick profits with little regard for its
citizens only its shareholders. We have petitioned our elected officials to institute
regulations to protect the citizens. Surface owners have no rights. Clearly the officials
are for the industry, who, have grossed billions this year and have been subsidized
by us the taxpayers.

 

With that said, I believe the following be considered to make Colorado a healthier
and safer place to live in the now & in the future and are reasonable to protect all of
its citizens.

.

1.                Institute a moratorium on drilling until health & environmental impact
assessments, are performed by independent and government agencies. Evaluate
those impacts of the industry on humans and animals and prove it safe to the
citizens of our community.

mailto:frack.files@gmail.com
mailto:commissioners@bouldercounty.org


2.                Include the Gas & Oil industry in federal policies of the Safe Drinking
Act, Clean Water Act,  Clean Air Act,  National Environmental Policy Act, 
Super-Fund Act, Comprehensive Environmental Response,  Compensation,
and Liabilities Act (CERCLA), Resource Conservation and Recovery Act, 
Toxic Release Under Emergency Planning and Community Right To Know
Act  and  the repeal the 2005 energy policy act “Halliburton Loophole”.

3.                Ban all toxic chemicals from drilling, fracking and development
operations.

4.                Retain independent inspectors to monitor the operations for
abuses.  Fines need to be substantial with criminal prosecution for offenders to avoid
cost of doing business scenarios.

5.                Change the setback distance to residences or existing water wells to at
least one half mile. Three hundred feet is unacceptable.

6.                Monitor, report, & repair all leaks in the transportation gas network
immediately.

7.                Regulate and control the complete filtration and disposal of fluids and
mud’s used in drilling and extraction of resources for contaminants.

8.                Institute closed systems for all fluids used in hydraulic fracturing and
drilling operations.

9.                Install Vapor Recovery Units (VRU’s) and monitor for Volatile Organic
Compounds (VOC’s) toxic vapor leakage in & around well sites with infrared
photography.

10.             Assure adequate fire protection and mitigation resources are in place
and rehearsed regularly to respond quickly to chemical & other disasters related to
the industry’s activities.

11.             Monitor operations for Occupational Health & Safety Administration
(OSHA) compliance including:  night lighting, excessive noise, chemical exposure,
etc.

12.             Compensate for lost property values especially for those who have their
mineral rights severed by issuing bonds.

13.             Initiate impact fees to have independent company’s test all wells for
aquifer depth bore seal integrity, and water quality before, during and for a
minimum of five years after the well has been drilled and fracked. 

14.             Purchase insurance policies for future health concerns of those working
in the industry and living near gas and oil fields.

15.             Hold accountable gas & oil industry for construction, maintenance of
roads and bridge infrastructure. Not the taxpayers.

16.             Monitor the truck traffic and the behavior of transient workers employed
and associated with the industry by local, county, and state law enforcement. 



 

For the sake of our family and the countless others who have become ill, had their
lives needlessly disrupted, or died I ask you to visit our county of 18,000 wells and
little concern if any for human health to those who live here. We need national
awareness of what is happening in our county and towns across Colorado and our
nation. I hope you consider meeting with us to support our struggle for democracy
in our community.

 

Respectfully,

 

 

Robert (Bob) Winkler, CDRP

International Institute for Risk Management

Washington University

St. Louis, MO

 

 

Thanks for your support in preserving the precious clean air we breathe,

water we drink, good health we take for granted, and property values of

where we choose to live and make our homes...

 

 



From: Bevin Gumm
To: Boulder County Board of Commissioners
Subject: Please put a referendum on the ballot for home rule
Date: Friday, November 30, 2012 3:49:35 PM

Dear County Commissioners,
I hope that you will vote to keep fracking out of our county. Due to my work
schedule, I can not attend the hearing on Tuesday but wanted to voice my opinion
that I am against fracking.

Thank you,
Bevin Gumm

mailto:bevingumm@hotmail.com
mailto:commissioners@bouldercounty.org


From: Cyndi Nusbaum
To: Boulder County Board of Commissioners
Subject: Spam: Fracking
Date: Friday, November 30, 2012 8:20:22 PM

http://en.m.wikipedia.org/wiki/Eco-terrorism

Sent from Yahoo! Mail on Android

mailto:cydnico@yahoo.com
mailto:commissioners@bouldercounty.org


From: Crankbite@aol.com
To: Boulder County Board of Commissioners
Subject: Fracking ban
Date: Saturday, December 01, 2012 3:44:39 PM

Please don't allow all the fracking chemical leaks and byproducts  and "accidental" spills and
"unrecovered" chemical stew to spew all over Boulder county.
 
 
Please
 
Paul Howes

mailto:Crankbite@aol.com
mailto:commissioners@bouldercounty.org


From: ecerb@indra.com
To: Boulder County Board of Commissioners
Subject: hydraulic fracturing in Boulder County
Date: Saturday, December 01, 2012 3:47:06 PM

Dear Commissioners:

I want to thank you all for all the hard work you have put in to help make
Boulder a special place to live. Boulder County has a unique and high
quality of life that is such because of the values we have placed on
keeping the area special.

I write today to ask you to continue the county wide moratorium on
hydraulic fracturing. While I understand the urge to develop more local
energy sources, I do not believe this is appropriate technology. On the
one hand there are many unknowns including what chemicals are used and
what the impacts are on local air and water quality. How can we know when
the industry is not even subject to the Clean Air and Clean Water acts?

There have been far too few studies on areas before and after fracking for
there to be the solid evidence we desire to make good quality decisions.
And yet the number of cases of poisoned water, methane emissions, and
subsidence in impacted areas is high enough to warrant further study.
Similarly, the number of earthquakes happening in areas of fracking is
frightening!

We are well aware in this area of the importance of a healthy water cycle.
I am appalled that the industry's answer to dealing with contaminated
water is to pump it far underground "where it won't be a threat." Earth's
water cycle is essentially a closed system. We have no business
contaminating water then removing it from that system.

Boulder has made great strides in improving local energy production
through solar technology and conservation. We must push back against the
energy industry which is trying to take more from us than they give back.
We must demand more study and improved safety before allowing fracking in
Boulder.

Sincere thanks,
Elaine C. Erb
Niwot, CO

mailto:ecerb@indra.com
mailto:commissioners@bouldercounty.org


From: Peter Korba
To: Boulder County Board of Commissioners
Subject: home rule
Date: Saturday, December 01, 2012 7:32:24 PM

        Dear Commissioners of Boulder County,
  Please seriously consider a referendum to create HOME RULE, and to STOP FRACKing!!

Thanks!
Peter Korba
South 46th st
Boulder city

mailto:p.korba44@gmail.com
mailto:commissioners@bouldercounty.org


From: Coco
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Saturday, December 01, 2012 9:07:12 PM

Dear Boulder County Commissioners
Please put a referendum on the ballot for home rule and stand up to illegitimate state authority. Please
ban fracking altogether. 
Coco
Boulder

mailto:CocoInCO@yahoo.com
mailto:commissioners@bouldercounty.org


From: Cyndi Nusbaum
To: Boulder County Board of Commissioners
Subject: How Long...
Date: Sunday, December 02, 2012 6:53:45 AM

are you going to try to negotiate, with Big Oil & Gas? Every second you consider
regulations on Fracking, in Boulder County... I hope you know, the citizens that
depend on you, to protect them from harm, are seeing 'Who you stand with'.. and
it's Not "The People" that voted for you'. You are not doing your job by honoring
The Big Oil & Gas Industry &/or 'Above the Law' Corporations. The people have
clearly spoken- how can you Not Listen? Getting Sued for not complying to thee
'irreversible, consequential hazards- locally, nationally & ultimately planetary. Species
extinctions, from climate change melting of glaciers, Co2 emissions from the polar
tundra, the temperature of the oceans & lakes are rising.. Fracking is a contributor
factor to much of what ails our planet. Science may soon prove it is contributing to;
sinkholes & earthquakes.
I personally believe this planet is experiencing some very strong changes. Solar
events are causing neighboring planets & moons in our solar system, to heat up and
form their own atmosphere. We have the real 'magnetic' & physical 'pole shifts',
showing increasing havoc building and are, beginning to test us. With all the strong
natural forces placing threats on the existence of living creatures, how can you even
consider, shaking the hands of the Devil Himself, by trying to prop-up an industry,
that represents an Un-Natural Threat, to all creation?? 
The ramifications of 'Going Along to Get Along' is not the smart or logical approach.
It's matter of common sense to stop playing games here & stand-up for our future..
This denial of smarter & cleaner energy existing, has got be challenged. The
technology for safe energy is being suppressed. Just because Big Oil & Gas does not
want to be removed from their throne... does not give cities & municipalities, the
option to say no, to the Evil King. "Hear ye, Hear ye... The People say 'No."
Representing The People is your job. Please do your job. 
The US dollar is dying & in the name of Energy Independence, those with the true
power- owners of World Banks, have made this harmful industry, the catalyst for
propping up the dying US dollar. There is a currency war going on. Countries have
stopped buying goods & services with the US dollar. By means of extreme extraction
of oil & gas in America, they will try to extend their greedy prominence & financial
fortune, a little longer. They are worthy for us dying, for their greed.
Fracking & extraction of oil, is high on the list of psychopathic technologies. It's on
the list with, storing nuclear waste in caves and/or underground, with putting all
energy controls online, without proper EMP or Solar Flare protections and with no
real long-term back-plan, to nuclear energy plants, if the energy grid is taken out.
Yes, this industry is direly unsafe. 
All we ask is for you to say No to Big Oil & Gas... Let the chips fall where the may &
move onto the next course of action. It may be legally but- in a day where truth is
more horrific than fiction, we need to be strong and resist the status-que, for the
greater good. We will support you for saying, 'Our lives, future & ultimate best
interest is saying, "No" to Big Oil & Gas in Boulder County.' What are you waiting
for? Stop the negotiations & take a firm stand here. The time for games are over.
You know what needs to be done. We expect you to do the honorable thing here.
Common sense over greed is needed. Thank you.

Sincerely-
Cyndi Nusbaum

mailto:cydnico@yahoo.com
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From: Mike Taylor
To: Boulder County Board of Commissioners
Date: Sunday, December 02, 2012 9:11:13 AM

Boulder County Commissioners,
It is imperative that you do not make decisions concerning fracking in Boulder
County based upon fear of a lawsuit. Your vision statement includes several
passages devoted to health, safety, and representing the citizens who elect you to
office. The Colorado Constitution allows for health of the citizens of the state. And
the mission statement of the Colorado Oil and Gas Commission calls for health of all
citizens of Colorado. There are only 17 inspectors for the entire state. Take a few
minutes to read the history of the Rider Well 1 in Longmont for evidence of how
much protection and help you can expect from the state. The history is available on
the web site for the COGC.

The science studying fracking is proving many times and beyond a doubt that there
are many harmful effects to human health, the environment, and wildlife health. As
Boulder County Commissioners, it is your job to protect the health the humans living
in Boulder County as well as the environment and the wildlife. I think it is obvious
that the majority of citizens of Boulder County want to see an outright ban on
fracking. Do not lose you moral compass because of threats from the state and big
oil. There is a huge and rapidly growing anti-fracking sentiment nationwide. There
are even some bills being introduced on a national level to reign in fracking. You
must vote for the people, the environment, and the wildlife of Boulder County. Once
the drill bits touch the ground they will never be gone.

I'm sure you are worried about the financial burden of a lawsuit against the county.
There are several things to think about here. First, the state can't sue everyone in
the state. They know they will be voted out of office. There are other counties and
cities that will follow the lead from Longmont and hopefully Boulder County. Second,
allowing fracking will cost the county an unknown amount of dollars fixing the
damage that can be fixed (knowing that some damage will exist forever!!!!). Roads
and land will be ruined, surface water will be contaminated, air quality will be
impaired by the release of VOCs and just the dust raised from so much truck traffic.
Once a well is closed the oil companies will simply leave and it will be up to the
county to repair the site (again Rider Well 1 in Longmont). Third, when Boulder
County becomes the next Weld County the tax base will be greatly minimized due to
lowered property values and the simple fact that no one will want to live in Boulder
County. The standard and quality of living will decline forcing retail businesses to
close their doors as well. It is all an easily documented downward spiral.

If I had your position as a Boulder County commissioner, I would resign my seat
before I could vote to harm the citizens, environment, and wildlife of Boulder
County. Do not allow fracking in beautiful Boulder County!!
Sincerely,
Michael Taylor
1512 Bluefield Ave
Longmont, CO  80504

mailto:m.taylor450@yahoo.com
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From: Betsey Jay
To: Boulder County Board of Commissioners
Subject: No fracking, please
Date: Sunday, December 02, 2012 10:32:08 AM

Dear Commissioners,
Thank you for your service to our community.
I am a longtime Boulder resident and hope you will maintain the long view for the
health of our 
region by adopting policies that protect our land and water. 
Fracking is a short-term energy fix with long term devastating consequences. Water
is
a precious resource in Colorado. The amounts needed for fracking are wasteful not
to mention
the associated potential for ruining water sources and aquiphers.
Please protect our lands and water. 
Betsey Jay
Boulder, Colorado

mailto:betseyjay1@gmail.com
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From: bart@axiomaction.com
To: Boulder County Board of Commissioners
Subject: Limit Fracking
Date: Sunday, December 02, 2012 3:06:32 PM

Hello Commissioners,

I hope that as you deliberate in advance of the end of the year-long fracking
moratorium that you'll decide to extend it.
I came away from the evening at Shine with the impression that the oil folks seem
to be saying to show up at the regulatory level and if you remain dissatisfied then
vote. Well, showing up at the regulatory body hasn't changed anything materially,
and we voted for...you.

Bottom line for me is that I don't trust a wealthy industry that clamors for and clings
to backroom blanket exemptions from environmental regulation (I'm thinking
Cheney, EPA and I am assuming a trickle down to the state and county fracking
level -- not to be cute about punning). They say they go deeper than the water
table; they say they reuse the water. I don't have the personal bandwidth to parse it
all but when it comes to using, risking or wasting water out west I urge extreme
caution. That, plus my belief that we need to move more agressively to renewables
and storage of renewably-created power.

Bart Windrum
Boulder Colorado

mailto:bart@axiomaction.com
mailto:commissioners@bouldercounty.org


From: Barbara Hanst
To: Boulder County Board of Commissioners
Subject: Ban fracking altogether!
Date: Sunday, December 02, 2012 3:38:47 PM

Dear Commissioners,

I have some friends in PA whose lives have been GREATLY disrupted by fracking
near them.  PLEASE be gutsy and don't allow the State to dictate to us in Boulder
County.  There are too many negative side effects to fracking.

At the very least please put this to a referendum.  We need home rule!  I don't trust
the state government.

Thanks for giving this SERIOUS consideration!

Barbara Hanst
2946 Kalmia Ave.#53
Boulder, CO 80301
303-443-1397
 
 

mailto:bhanst@gmail.com
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From: Patricia Kay Youngson
To: Boulder County Board of Commissioners
Subject: "fracking"
Date: Sunday, December 02, 2012 6:18:27 PM

Dear Sirs/Ms:
 
I am concerned about the health and environmental impact of "fracking".  Please
extend the fracking moratorium and pass the most restrictive land use rules possible.
 
Thank you,
 
Patricia Kay Youngson
 
 
 
"Too often we underestimate the power of a touch, a smile, a kind word, a listening
ear or honest complement, or the smallest act of caring, all of which have the
potential to turn a life around." Leo Buscaglia

mailto:pkyoungson@yahoo.com
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From: Robyn Morgan
To: Boulder County Board of Commissioners
Subject: No Fracking Please....
Date: Sunday, December 02, 2012 7:33:09 PM

Dear Commissioners,

Boulder must extend the existing permitting moratorium on fracking and pass the
most restrictive land use rules they can under existing Colorado state law in the
mean time.  I can not attend the meeting so I am sending this email.  

Thank you, 

Robyn Morgan
Boulder, CO

mailto:bluocean66@gmail.com
mailto:commissioners@bouldercounty.org


From: Neshama Abraham
To: Jeff Grossberg
Cc: Boulder County Board of Commissioners
Subject: Petition to Ban Fracking in Boulder County
Date: Sunday, December 02, 2012 11:10:43 PM
Importance: High

Hi Jeff,
Did you know that in 2 days - on Tuesday, Dec. 4 at 4 pm - the Boulder County
Commissioners are meeting to decide whether to extend the moratorium on fracking
in Boulder County. Please join me in requesting that the moratorium be continued
until we can get our state legislators to ban fracking in Colorado. You can write the
commissioners directly to let them know how you feel
at commissioners@bouldercounty.org.

We're trying to gather as many signatures as possible before the Tuesday meeting
at the County Courthouse where they are taking public input., Please sign our
Petition to the Commissioners to ban fracking in Boulder County.

Ban Fracking in Boulder County (through Facebook) 

Ban Fracking in Boulder County (without going through Facebook).

Would you please share this with friends who care about the environment and the
health of our community.

Thank you,
Neshama
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From: Milos Novotny
To: Boulder County Board of Commissioners
Subject: fracking...not in opposition
Date: Monday, December 03, 2012 8:48:32 AM

Commisioners:
I hope you know the citizens of the county are not wholly united
against fracking.  As one of them I would like to see a balanced
energy market that includes costing of externalities such as a "per
use" carbon tax, not simply a tax levied against the general
population to implement more enforcement programs.

I am not able to attend any of your public meetings as I work in the
town of Golden but I would like to participate.

Costing externalities is obviously difficult.  For those in the more
rural parts of Boulder County the cost of developing natural gas might
seem tremendous especially to their quiet quality of life.  However
the number of these people is relatively small compared to the total
population of the County and one has to also include the mineral right
holders as well.  I would prefer that an economic analysis that prices
these matters is considered and these decisions are transparent, and
that it is not simply the loudest voice heard that wins, and obviously
the O&G industry has a pretty loud voice as well.

Milos

mailto:milosnovotny@gmail.com
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From: Joscelyn Blumenthal
To: Boulder County Board of Commissioners
Cc: joscelynblumenthal@gmail.com
Subject: Please extend the moratorium on fracking
Date: Monday, December 03, 2012 8:51:11 AM

To the Board of County Commissioners,

I moved to Boulder for its quality of life, clean air, clean water, natural beauty and
environmentally conscious community. All the reasons for making Boulder my home
are now being threatened by contamination by hydraulic fracturing. If fracking is
allowed to pollute Boulder County's water and air, I will find a new place to call
home. I am now making exploratory trips to Washington and Oregon where there
are fewer shale deposits underground. 

As a generous donor to local charities as well as paying significant state taxes, I
must assume a mass exodus of wealthy people will impact Boulder in serious ways.
People have a choice about where they live. Tax revenues and non-profits will suffer
if wealthy people move elsewhere and take their money with them. Will revenue
from the oil and gas industry make up for high income tax payers moving out of
state? I don't understand how this subsidized industry will generate enough revenue
to make up for decreased property values and a polluted city. I know I would never
send my children to a university town with polluted air and water. What are the
long-term benefits of polluting Boulder County? Allowing fracking here seems like
very short-term thinking to me.

Please extend the moratorium on fracking until more data can be analyzed. This is
not what local residents want in their backyards. Please consider future generations'
health and take the moral high ground. Ban this polluting industry and stand up for
your constituents' rights. Public health is a right and not something to be
compromised for private profit.

Thank you for your consideration.
Joscelyn Blumenthal

mailto:joscelyn_b@hotmail.com
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From: Stroud, Sheree
To: Toor, Will; Domenico, Cindy; Gardner, Deb; Sanchez, Kimberly; Haverfield, Carrie
Subject: Phone comment re: oil & gas hearings
Date: Monday, December 03, 2012 10:04:45 AM

Vicky Petersen, 2725 6th St., Boulder, called to say she cannot attend hearing but is
opposed to fracking.  It will damage water and environment and destabilize ground.

mailto:/O=BOULDER COUNTY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=SASCO
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From: Michael Jones
To: Boulder County Board of Commissioners
Subject: ban fracking
Date: Monday, December 03, 2012 10:12:04 AM

To the Boulder County commissioners,

 

   First, the question is not “what will happen to Boulder County if Boulder County
supports Longmont in banning fracking?”  The question is, “What will happen to
Longmont if Boulder County does not support Longmont in banning fracking?”

 

   Second, from a health, safety, and environmental point of view, banning of
fracking is a no-brainer.  The oil companies already have enough fossil fuels to drive
global climate change far beyond what is safe for the planet.  In addition, the water
they put down in the ground to do the fracking (which is lost from the hydrological
cycle forever, as far as practical use), and that water in arid Colorado is worth much
more to Colorado than the fossil fuels that we get back.

 

Michael Jones

 

1520 8th St.

Boulder

 

mailto:rmjones@alumni.caltech.edu
mailto:commissioners@bouldercounty.org


From: Gabriel Perry
To: Boulder County Board of Commissioners
Subject: I"m against fracking and I will be at the meeting tomorrow.
Date: Monday, December 03, 2012 10:43:27 AM

Hello,

 

My name is Gabriel Perry and I’ve been a Boulder resident for almost 18 years now. 
I’m writing to today to let you know that I am 100% completely against fracking
within Boulder County and against it in Colorado altogether.  I will be attending
tomorrow’s meeting at 4pm.  I know many concerned Boulder residents that are
against fracking, but many of them will not be able to attend tomorrow’s meeting.  I
will be leaving work early to attend.  This practice devastates our water and air
quality and makes Boulder a much less safe place to work and live.  We are better
than this.  Please do not suspend the moratorium.  We do not want to end up like
Weld County.

 

Sincerely,

 

Gabriel Perry

Software Engineer

Convertis Marketing, LLC

gabriel@convertismarketing.com

303-218-6631 - office, 720-470-0897 - cell

 

mailto:gabriel@convertismarketing.com
mailto:commissioners@bouldercounty.org


From: Dan Halpern
To: Boulder County Board of Commissioners
Subject: Oil and Gas Permits
Date: Monday, December 03, 2012 11:32:07 AM

Dear Commissioners,

My name is Dan Halpern, and I am a citizen of Boulder and this planet. I urge you
not to extend the gas and oil permits to allow fracking in our county. Research is
proving it to be extremely dangerous, contaminating water sources and rendering
entire communities sick, without clean drinking water. By not disallowing permits,
hopefully, Boulder can be on the forefront of finding (and forcing gas and oil
companies to find) HEALTHY ways to energize our society. Fracking is not healthy,
and should not be allowed in our county, or anywhere.

Sincerely,
An extremely concerned citizen.

-- 
Dan Halpern
339-364-9578

through wonder we discover 

mailto:danahalpern@gmail.com
mailto:commissioners@bouldercounty.org


From: Sakura Pressly
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 11:43:38 AM

Hello there Commissioners!

I am not at all in support of fracking.  Please act accordingly.

Much love,
Sakura

mailto:sakurapressly@gmail.com
mailto:commissioners@bouldercounty.org


From: Jan Kirkpatrick
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 12:31:15 PM

Thoughts for the Commissioners:

-Have you considered the impact on water conservation that fracking will
have.  Our water resource are finite and there is a drought on and then
there's global warming.

-Colorado is not Pennsylvania - we (and the West in general) don't begin
to have the water required for fracking.

-Farmers in the eastern part of the state lost their crops this year do
to drought.  They can only pump a limited amount of water!

-The Ogallala Aquifer has portions running dry.

-So where would the millions of gallons of water come from and who will
lose their water to the fracked wells? Farmers, households, cities,
recreational sites?

-This months National Geographic Magazine has a nice map of the oil and
gas shale in North America.  Colorado's portion is small compared to
more water rich areas.

-Let's past on this revenue in favor of keeping our water -- let's do
more in the solar and wind energy fields.  In the long run a wiser choice.

--Just say no to fracking.

Jan Kirkpatrick
9450 Valmont Rd
Boulder, Co 80301
303-665-4021

mailto:jan@jankirkpatrick.net
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From: Regner Trampedach
To: Boulder County Board of Commissioners
Subject: Re: Public Hearing, Dec. 4, 2012
Date: Monday, December 03, 2012 3:01:34 PM

Dear Boulder County Commissioners,

  I have been alerted to the public hearing tomorrow,
about whether to extend the current moratorium on
oil and gas exploration on unincorporated county land.
  In that regard, I would like to offer my opinion:

The notion that an industry that has successfully lobbied for
exemption from EPA regulations and the Clean Water Act, is
an environmentally benign industry that should be allowed
to operate within Boulder County, is simply preposterous.
  I see no reason what-so-ever, to proceed with such exploration,
until the laws, that are rightfully in place to protect the public,
applies to oil- and gas-companies again.
  Also I see no reason to accept research funded by oil- and gas-
companies (unless such funding is mandated by a court-order or
similar). Their motivation, as any private company's motivation,
is profit, and as such they are justifiably biased. That is not evil,
it is just a fact that needs to be kept in mind in these deliberations.
I therefore argue that what cannot be backed up by third-party
research, should be given very little weight.
  And I cannot help but wonder, whether proven renewable energy
sources (wind, solar, geothermal, bio-gas, etc.), that have minimal
and reversible impact on our environment, could generate a lot of
local jobs, particularly in production, wouldn't be a much safer bet
for Boulder. Especially considering how most get-rich-quick-schemes,
rarely turn-out the way they are advertised.
  Let us invest in the future.

       Respectfully Yours,

            Regner Trampedach

-- 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Regner Trampedach
 4472 Greenbriar Blvd.,
 Boulder, CO 80305-7072,
 U.S.A.
 Phone: +1 303 494 1744
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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From: R. Seymour
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 3:33:44 PM

To Whom it may concern,
I am unable to attend the meeting tomorrow but I wanted to weigh in on the
debate.  I am against allowing any fracking on Boulder county lands.  I have lived
here for 21 years on don't plan on moving.  Part of what I love about this place is
the culture of environmentalism and sustainability.
OSMP was started through grassroots citizens uniting around an issue, and I believe
fracking is one that the county unites against.
Thank you for your time.
Sincerely,
Raj Seymour

mailto:rseymour35@gmail.com
mailto:commissioners@bouldercounty.org


From: Jeff Thompson
To: Deb Gardner; Boulder County Board of Commissioners
Subject: Draft Oil & Gas Regulations
Date: Monday, December 03, 2012 5:31:07 PM
Attachments: Rule 318A(I).pdf

Dear Commissioners,
 
The substantive provisions of the subject regulations are preempted by operational
conflict. 
 
The judicial doctrine of preemption by reason of operational conflict was first applied
to local regulation of oil and gas operations by the Colorado Supreme Court  in the
1992 case Board of County Commissioners v. Bowen/Edwards Associates, Inc., 830
P.2d 1045 (Colo.1992).  It was later applied by the Colorado Court of Appeals in the
2006 case Board of County Commissioners v. BDS International, LLC., 159 P. 3rd
773, (Colo.App.2006). 
 

I’m placing quotations in this message in bold type rather than using quotation marks.
The following appears at page 778 of the Court of Appeals opinion in the BDS
International case cited above:

Under Bowen/Edwards, state preemption by reason of operational conflict can
arise where the effectuation of a local interest would "materially impede or
destroy the state interest." Bowen/Edwards, supra, 830 P.2d at 1059.

Elaborating on the operational conflicts test, the Bowen/Edwards court stated:

“[T]here may be instances where the county's regulatory scheme conflicts in
operation with the state statutory or regulatory scheme. For example, the
operational effect of the county regulations might be to impose technical
conditions on the drilling or pumping of wells under circumstances where no
such conditions are imposed under the state statutory or regulatory scheme, or
to impose safety regulations or land restoration requirements contrary to those
required by state law or regulation. To the extent that such operational conflicts
might exist, the county regulations must yield to the state interest.”

Bowen/Edwards, supra, 830 P.2d at 1060.

In Bowen/ Edwards, the supreme court held a trial court must determine the
extent of an operational conflict "on an adhoc basis under a fully developed
evidentiary record." Bowen/Edwards, supra, 830 P.2d at 1060. The supreme
court did not define the necessary components of a full evidentiary record.

A county regulation which imposes conditions on oil and gas operations under
circumstances where no such conditions are imposed under the state statutory or
regulatory scheme, or imposes conditions on oil and gas operations contrary to those
imposed under the state statutory or regulatory scheme, materially impedes or
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destroys the state interest embodied in the state regulatory scheme and is preempted
by reason of operational conflict. 

With this understanding, you can see that the substantive provisions of the draft Oil &
Gas Regulations the county commissioners are considering, when you compare them
to the state statutory and regulatory scheme, preempted by reason of operational
conflict. The words of the Colorado Supreme Court, quoted above from the
Bowen/Edwards case, and applied by the Colorado Court of Appeals in the BDS
International case (and at least two other published cases), make it clear that the
state interest is materially impeded or destroyed by additional or contrary county
regulations. 

The draft county Oil & Gas regulations under consideration define, for purposes of
the operational conflict waiver, an operational conflict as follows:

Boulder County recognizes that the COGCC regulates oil and gas operations
and that Colorado courts have determined that a County regulation must yield
to a state regulation where the application of the County regulation to the oil
and gas operation would conflict with a state statute, regulation or other
requirement and where the conflict results in the material impediment or
destruction of the state’s interest in the responsible, balanced development,
production and utilization of oil and gas consistent with protection of public
health, safety, and welfare, including protection of the environment and wildlife
resources.

 

This definition is a serious distortion of the Colorado Supreme Court’s definition and
explanation of preemption by operational conflict in the Bowen/Edwards opinion, and
the Colorado Court of Appeals application of the doctrine of preemption by
operational conflict in the BDS International opinion. Under the county definition, in
order for an oil and gas operator to show the existence of an operational conflict, it
would not only have to show that the county regulation or condition is in addition to,
or contrary to, the regulations or conditions imposed under the state statutory or
regulatory scheme, but would have to go further and show that the additional or
contrary county regulation or condition would result in the “material impediment or
destruction of the state’s interest in the responsible, balanced development,
production and utilization of oil and gas consistent with protection of public health,
safety, and welfare, including protection of the environment and wildlife resources.” 

 

What the county would be attempting to do is replace the Colorado Oil and Gas
Conservation Commission as the governmental body authorized by state statute to
determine the state interest and adopt a regulatory scheme accordingly.  The county
would in effect become the governmental body authorized by state statute to adopt an
oil and gas regulatory scheme. 

 



Many provisions in the county draft Oil & Gas regulations, and the general scheme of
having expedited and standard permit review processes, are designed to influence
the location of wells and well sites.  To me, this shows a complete failure to
understand the fundamental purpose of the state oil and gas operations regulatory
scheme created by the Colorado Oil and Gas Conservation Act.  The quotation below
is from page 1067 of the Colorado Supreme Court’s opinion in the 1992 case Voss v.
Lundvall Brothers, Inc., 830 P.2d 1061 (Colo.1992).  I think the county commissioners
would do well to consider the Supreme Court’s explanation of the fundamental
purpose of state regulation of oil and gas regulations:

 

Oil and gas are found in subterranean pools, the boundaries of which do not
conform to any jurisdictional pattern. As a result, certain drilling methods are
necessary for the productive recovery of these resources. The Oil and Gas
Conservation Commission emphasizes in its brief, as does Lundvall Brothers,
that it is often necessary to drill wells in a pattern dictated by the pressure
characteristics of the pool, and because each well will only drain a portion of
the pool, an irregular drilling pattern will result in less than optimal recovery
and a corresponding waste of oil and gas.[3] Moreover, an irregular drilling
pattern can impact on the correlative rights of the owners of oil and gas
interests in a common source or pool by exaggerating production in one area
and depressing it in another. Because oil and gas production is closely tied to
well location, Greeley's total ban on drilling within the city limits could result in
uneven and potentially wasteful production of oil and gas from pools which
underlie the city but extend beyond the city to land where production is not
prohibited by a total drilling ban. Greeley's total ban, in that situation, would
conflict with the Oil and Gas Conservation Commission's express authority to
divide a pool of oil or gas into drilling units and to limit the production of the
pool so as to prevent waste and to protect the correlative rights of owners and
producers in the common source or pool to a fair and equitable share of
production profits. §§ 34-60-116 & -117, 14 C.R.S. (1984 & 1991 Supp.). In our
view, the state's interest in the efficient and fair development and production of
oil and gas resources in the state, including the location and spacing of
individual wells, militates against a home-rule city's total ban on drilling within
the city limits. 

It is not significant that the opinion quoted above refers to a “city’s total ban.”  Courts
only rule on the factual situations before them, and the factual situation before the
court in this case was a city’s total ban.  The same reasoning would apply to any local
regulation which is contrary to the Colorado Oil and Gas Conservation Commission’s
fundamental authority to locate and space individual wells and well sites.  This would
include setbacks which are greater or less than those required by the state oil and
gas commission’s rules, or a ban on oil and gas operations in platted subdivisions.   

I attached a copy of the state oil and gas commission’s rule 318(I) Greater
Wattenberg Area Special Well Location, Spacing, and Unit Designation Rule.  The
Greater Wattenberg Area, or GWA, includes part of eastern Boulder County.  I think
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http://scholar.google.com/scholar_case?case=4919168349573350757&q=Voss+v.+Lundvall+Bros.,+Inc.&hl=en&as_sdt=2,6#[3]


we should be more concerned about what is called the Niobrara Formation.  The
Niobrara Formation goes all the way west into the foothills, as I understand it.  I don’t
believe it is known at this time how far west into the mountains it extends. 

I would expect that this rule for the GWA would be extended to cover the Niobrara
Formation, or that the state oil and gas commission would enact a similar rule to
cover the rest of Boulder County west into the foothills.  The GWA rule designates the
locations for well sites, or surface drilling locations, referred to as “drilling windows.” 
Under this rule, there would be one to three well sites located in the center of every
government quarter-quarter section.   A quarter-quarter section is 40 acres. 

This gives you an idea of the density of oil and gas operations we can expect
throughout the county if we do not take effective action to stop all oil and gas
development in the county.  Of course, there are many drilling windows in areas
where drilling is not allowed under the commission’s other rules because of surface
conditions and setbacks.  Under rule 318A(I), the owner of a mineral interest can
apply for an alternate surface drilling location in these cases.  The effect is to crowd
oil and gas operations as close as they can be, given the setback rules, to the
housing areas, wildlife habitats, municipal water supply reservoirs etc. where the
drilling windows are located. 

Given the above, it should be clear that any attempt to influence the location of well
sites by county regulatory requirements or conditions would be preempted by reason
of operational conflict with the state statutory and regulatory scheme.  

I hope you will take this message seriously enough to discuss it with your county
attorney and his staff and special counsel. The citizens of this county have a right to
know whether or not these draft Oil & Gas Regulations will protect us or be declared
null and void by a court.  To enact regulations without carefully considering their legal
validity would in effect give the oil companies carte blanche in Boulder County. 

Jeff Thompson



From: Tom Moore
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 8:48:30 PM

December 3, 2012

Dear commissioners,

I urge that you act on behalf of all of Boulder County residents to support
Longmont’s ban on Fracking.  They need our support in responding to the
Governor’s unreasonable attack against people who value clean air and water
without toxic chemicals injected.  The governor has shown that he is an agent of oil
and gas interests.

It is apparent that Global Warming is producing some very dangerous changes in
climate and the weather here in Boulder County.  Our water sources are very limited
and fire danger seems high and persistent.  The fossil fuel industries produce
products that are precursors to heat trapping CO2.  Methane enters the atmosphere
through leaks from the system. Methane is 20x as potent as CO2 for heat trapping in
the atmosphere.  Natural gas and petroleum systems are the largest industrial
sources of methane emissions. Some methane is emitted to the atmosphere during
the production, processing, storage, transmission, and distribution of natural gas.
 Fracking is particularly leaky and frackers show little interest in the problem, unless
forced to.  There aren't enough inspectors to make the industry safe.

Garfield and Weld Counties are now sacrifice zones.  Take a tour and see for
yourselves.  The product will run out and we will be left in a desolate region.

Be the leaders; stand tall and work for nature and the humans in this county.  We
need to support Longmont and stand up to Governor Frackenlooper.  His name will
be long remembered and so will the quislings who fall in line with him. 

sincerely
Tom Moore
Boulder,  CO

 

 

 

 

mailto:trmoore@comcast.net
mailto:commissioners@bouldercounty.org


From: Bruce Robinson
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 10:23:44 PM

Dear Commissioners,

I ask that you take risks in this fight to seriously restrain fracking in Boulder County.  Can we continue
to glory in the waste of carbon based fuels, paying little heed to the obvious threat of global warming. 
How are we to detect that we are in trouble, that we need to curb our use, that we need to
aggressively address this threat if we rape the earth in the effort to make it appear that there is no
problem?  Blowing the tops off mountains, fracking near populated areas (even under cemeteries),
tolerating the exploitation of tar sands are outrageous evidence of our collective lack of respect for and
ignorance of the natural world.

My granddaughter and grandson, 6 & 3 years old, may easily live until the year 2100.  What kind of
world will it be for them?  I ask that you take a strong stand, that you not follow the rules that were
written by and paid for by those who profit from this fracking.  This is simultaneously the biggest threat
to life we'll ever experience and also the opportunity for the biggest jobs program in history.  We can all
just go along and wait for the end or we can stand up and fight.

Thanks for your consideration,

Bruce Robinson
2025 Hermosa Dr.
Boulder  80304
303-447-3434

mailto:bruceliz@comcast.net
mailto:commissioners@bouldercounty.org


From: Nancy Sullo
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Monday, December 03, 2012 11:07:08 PM

Dear Commissioners,

I urge you to extend the moratorium on fracking in Boulder County.  This is becoming a runaway issue
here and we need more time to make good decisions.   Locating wells 500 or 1000 feet from residences
is not an acceptable solution.  If the state won't protect our air, water and health, then local
governments need to stand up and do what is right. 

Fracking is a lose, lose situation for everyone except those companies making huge profits from it. 
Besides wreaking havoc on our local environment, it has serious global warming implications.  We
already have enough oil and gas to fry our planet.  Why encourage more extraction? 

Please stand up to the state of Colorado on this issue.  If enough local governments just say no to
fracking, the state will have to eventually go along.  They don't have the resources for suing every city
and county.  Let's keep Colorado a desirable place to live and raise our families.  We have enough to
worry about, what with drought and fires.  Don't cave in to this dirty industry that won't do us any good
and will change the face of our landscape for a long time.

Sincerely,

Nancy Sullo
2830 5th St.
Boulder, CO  80304

mailto:njsullo@comcast.net
mailto:commissioners@bouldercounty.org


From: Teri Dillion
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Tuesday, December 04, 2012 6:36:39 AM

Hello, I'm writing to ask you to put a referendum on the ballot
for home rule on fracking. Please stand up to illegitimate state authority and ban fracking altogether.
Lets avoid the dangerous consequences now.

Thank you for your time.
Teri Dillion, MA, LPC
Boulder

Sent from my iPhone

mailto:teri_dillion@yahoo.com
mailto:commissioners@bouldercounty.org


From: janice speas
To: Boulder County Board of Commissioners
Subject: extend the fracking moratorium
Date: Tuesday, December 04, 2012 8:50:07 AM

All,
Please extend the moratorioum on fracking in our county.  If Pinedale 
and Pavillion Wyoming are anything to go by, (as well as the places 
back east), Colorado in general, and Boulder in particular, should  
outright ban the practice in the county.

Thanks for your consideration.

Janice Speas

mailto:janicespeas@gmail.com
mailto:commissioners@bouldercounty.org


From: Lois Hickman
To: Boulder County Board of Commissioners
Subject: Spam: home rule and a ban on fracking
Date: Tuesday, December 04, 2012 9:09:25 AM

This is your chance to be bigger than politics, and to think of the future of your
children and grandchildren.
We must have a referendum on home rule in order to control our own future.
Extend the moratorium on fracking; give us a breather
in order to take the next step in banning fracking in Boulder County.
Monetary gain should not be the controlling factor in your decisions. The power of
big oil should not make us back down.
You can be bigger than that.
Do the right thing.
 
Lois Hickman
5125 Ute Highway
Longmont Colorado
80503
 

mailto:loisehickman@gmail.com
mailto:commissioners@bouldercounty.org


From: Tobias Schunck
To: Boulder County Board of Commissioners
Subject: Comments on Drilling and Fracking Regulations
Date: Tuesday, December 04, 2012 9:13:15 AM
Importance: High

Honorable County Commissioners,

 

I am unable to attend tonight’s public hearing which will allow the last public comment for proposed oil
and gas regulations.

 

Therefore, please consider my below comments on this difficult issue.

 

My name is Tobias Schunck, I live in Longmont. 

 

I have seen wide areas of this once beautiful country be destroyed to irresponsible energy
development made possibly by the use of hydraulic fracturing.

 

This development does not respect property rights, the health of humans and the environment and
does nothing to move us to a clean, renewable energy economy.

In fact, the glut of low cost (well-head price) natural gas below $ 3 per Thousand Cubic Feet have
made most renewable energy projects un-economical.

 

This is due to the fact that the environmental and public health costs associated with the exploration,
extraction and production of hydrocarbons are not accounted for.

 

If these costs would be taken into consideration, natural gas would be far costlier than clean renewable
energy such as solar and wind.

 

However, due to our byzantine laws governing mineral extractions, the oil and gas industry can engage
in behavior that would otherwise violate property rights as well as the clean air and water act.

 

It is time for Boulder County to take a stand against the continued, irresponsible, unsafe and
unsustainable resource exploitation. 

mailto:tobias@globaltechbroker.com
mailto:commissioners@bouldercounty.org


 

I understand that most regulations regarding this industry are relegated to the State and Federal
government. 

 

Unfortunately, both of our State and certainly the Federal government is heavily influenced by unlimited
legal bribery in the form of campaigns contributions.  Oil and gas companies that benefit greatly from
the current regulatory framework (or lack thereof) are able to pour billions of dollars into the hands of
exactly those politicians who are protecting the status quo. 

 

Therefore, it is highly unlikely that neither the State nor the Federal government will take the lead in
effectively protecting our environment or public health.

 

The State of Colorado is unwilling and unable to properly regulate this industry as the 40 inspectors
can never properly control what goes on at over 30, 0000 drill and well sites. 

 

It is absolutely ridiculous to expect that any meaningful regulations that would protect the health and
safety of our county could be   ‘harmonized’ with existing State regulations. 

 

We might have the toughest oil and gas regulations in Colorado, but state regulations are still woefully
inadequate.   It would take real regulations and a thousand inspectors to be able to properly monitor
the activities of the oil and gas industry.

 

You have heard from environmental experts that have told you that this industry has a history of
covering up widespread underground pollution. 

 

I am sure that you are aware of the dangers from airborne pollutants as well as soil contamination.

 

If a fracking job results in catastrophic failure, something which routinely happens (60 % of well
casings leak), the damage can never be undone. 

 

Using current technology, no one can clean up gigatons of soil and groundwater once it is polluted with
highly toxic fracking fluids. 

 

UNTIL HYDRAULIC FRACTURING CAN BE DONE SAFELY (AND BE PROVEN SAFE BY
INDEPENDENT SCIENTIFIC STUDIES), ITS USE SHOULD BE BANNED.



 

We all live here because this is one of the last, relatively clean places.  Don’t allow the industry to
destroy it. 

 

I urge you to join Longmont in opposing the irresponsible use of hydraulic fracturing and enact a ban
on this dangerous activity. 

 

Respectfully,

 

Tobias Schunck

 

P Please consider the environment before printing this email.

 



From: Ryder, Mike
To: Haverfield, Carrie
Subject: Constituent Call - Oil & Gas Public Hearing
Date: Tuesday, December 04, 2012 9:49:49 AM

Carla Behrens  (720) 494-1463

Extend Moratorium. Ban fracking.

Not sure how I got the call but if you’re keeping track, here’s another.

***mike

mailto:/O=BOULDER COUNTY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=MJRCO
mailto:chaverfield@bouldercounty.org


From: Becky@Hazon.org
To: Boulder County Board of Commissioners
Subject: Fracking in Boulder County
Date: Tuesday, December 04, 2012 10:34:41 AM

Dear Commissioners,

As a resident of Lafayette, Boulder County I encourage you to make safety and
precaution the primary factors when making decisions around fracking. We have
nothing if not our health.

And you can think about economics too, but don't think about them in the short-
term. So big money comes in from fracking in the short-term, but what about the
environmental and public health costs (and literally the financial costs) for years to
come? Not to mention the metaphorical "costs" to the environment and human and
animal health.

Please think long-term and holistically for the well being of our community, 
~Becky O'Brien~

-- 
Becky O'Brien
Director, Boulder
303-886-5865
Becky@hazon.org

We're incredibly grateful to JFNA and Bikkurim, who are graciously hosting our New
York staff while the regular office undergoes extensive post-Sandy repairs. Until
further notice, please send mail - or year-end donations! - to Hazon, c/o Bikkurim,
25 Broadway, Suite 1700, NY NY 10004.  

 
For general Hazon inquiries call: (646) 397 4360. 
For the phone numbers of other staff members, go to hazon.org/staff.

The 2012 Food Conference is sold-out. Registration is now open for our 2013 Golden
Gate, Cross-USA, NY & Israel Rides: hazon.org/rides

Website | JCarrot | Facebook | Twitter | YouTube | Flickr

Hazon: Jewish inspiration. Sustainable communities.

mailto:becky@hazon.org
mailto:commissioners@bouldercounty.org
mailto:Becky@hazon.org
http://www.jewishfederations.org/
http://www.bikkurim.org/
http://www.hazon.org/about/staff/
http://www.hazon.org/bike-rides/
http://www.hazon.org/
http://jcarrot.org/
http://www.facebook.com/hazon.org
http://www.twitter.com/hazon
http://www.youtube.com/hazonvideos
http://www.flickr.com/photos/hazonflickr


From: Ronda Lawrence
To: Boulder County Board of Commissioners
Subject: hydraulic fracturing
Date: Tuesday, December 04, 2012 10:49:25 AM

Dear Commissioners,

This is a short and simple note to ask you nicely to please HIGHLY regulate, oversee, tax appropriately,
and ultimately safely close down all oil and gas operations already in Boulder County and to "Just Say
NO!" to unsustainable and toxic energy exploration and expansion, and YES to wind, solar and
geothermal propositions.

Thank you,
Ronda Lawrence
4500 19th St. #44
Boulder, CO 80304

mailto:lawofarabia@hotmail.com
mailto:commissioners@bouldercounty.org


From: Virginia Hartronft
To: Boulder County Board of Commissioners
Subject: multi well head & occupied buildings
Date: Tuesday, December 04, 2012 10:51:19 AM

Due to additional safety & fire concerns please consider additional set back distance requirements for
multiple well heads that are clustered or added to an existing site.  The impacts of multiple well heads
obviously multiplies the negative effects of a single well head.
 
Also the definition of occupied buildings should include those structures which have been issued permit
or have currently have site approval to provide the surface owner with predictability regarding well
location and planned construction.
 
Thank you,
Erik and Virginia Hartronft

 Hartronft Associates, p.c.

Architecture  -  Planning  -  Interiors

 950 Spruce Street, Suite 1A

Louisville,  Colorado   80027

p. 303.673.9304

f.  303.673.9319

 

vh@hapcdesign.com

 

 

 

mailto:vh@hapcdesign.com
mailto:commissioners@bouldercounty.org
mailto:vh@hapcdesign.com


From: fcarlile@comcast.net
To: Boulder County Board of Commissioners; Cheri Jahn; Max Tyler
Subject: Petroleum Intrusion.
Date: Tuesday, December 04, 2012 11:05:47 AM

Tu04Dc12

To: Boulder County Commissioners. <commissioners@bouldercounty.org>

Copy: Gov. Hickenlooper; Sen. Jahn; Rep. Tyler.

From: Fenwick Carlile, fcarlile@q.com, 11225 W. Ohio Dr., Lakewood CO. 80226-
3835

 

Subject: Petroleum Industry Control Over US-Citizens.  

 

Good Sirs: I’m not a resident of Boulder County, so probably not-eligible to state-
opinion about uncontrollable-intrusion of roads/ equipment/ wells on private-
property, via whatever-exercise of eminent-domain by Colorado; but I think that
kind of bully-tactic qualifies to define those-so-engaged as REALLY-VULGAR-
POLITICIANS.

 

I would-Now sign a Petition and Elect to Remove such Bullies. fc

 

mailto:fcarlile@comcast.net
mailto:commissioners@bouldercounty.org
mailto:cheri.jahn.senate@state.co.us
mailto:max@maxtyler.us
mailto:fcarlile@q.com


From: Peterson, Tracy
To: Boulder County Board of Commissioners; Robbins, Jeff
Cc: Matthew.Baskind@encana.com; Jost, Jamie; Gallaway, Elizabeth; Nibert, Gregory
Subject: Letter from Encana Oil & Gas (USA) Inc. regarding December 4, 2012 amendments to the Boulder County

Proposed Oil and Gas Regulations
Date: Tuesday, December 04, 2012 12:16:30 PM
Attachments: Final Letter to BOCC with Exhibits (00252621).PDF

I’ve been asked to forward the attached letter to you for your consideration.

 

Thank you.

 

Tracy Peterson

 

Tracy Peterson | Beatty & Wozniak, P.C.
Legal Assistant

216 Sixteenth Street, Ste. 1100
Denver,  CO 80202-5115
Direct: 303-407-4462
Firm: 303-407-4499
www.bwenergylaw.com

Energy in the Law

Confidentiality:  This Beatty & Wozniak, P.C email, its attachments and data ('email")  are intended to be Confidential and may
contain Attorney-Client Communications or Work Product.  If you are not the intended recipient or may have received this message in
error, notify the sender immediately and permanently delete the email and all  copies thereof from any drives or storage media and
destroy any printouts. Any use or distribution of any of the information in this email is Strictly Prohibited.

Federal Tax Advice Disclaimer:  This email is not tax advice and is not intended be used for the purpose of avoiding federal tax
penalties or promoting, marketing or recommending to another party any matters addressed herein.  IRS Circular 230.

mailto:TPeterson@bwenergylaw.com
mailto:commissioners@bouldercounty.org
mailto:robbins@grn-law.com
mailto:Matthew.Baskind@encana.com
mailto:jjost@bwenergylaw.com
mailto:egallaway@bwenergylaw.com
mailto:GNibert@bwenergylaw.com



































































































































































From: Rvlopez@aol.com
To: Boulder County Board of Commissioners
Subject: Proposed Regs
Date: Tuesday, December 04, 2012 12:54:16 PM
Attachments: BCC Oil & Gas Regs.pdf

Please see the attached letter.
 

LOPEZ LAW OFFICE
4450 Arapahoe Ave. Suite 100
Boulder, CO 80303
303 415 2585 voice
303 415 0932 fax
lopezlawofficeco@gmail.com
rvlopez@aol.com

NOTICE: This communication (including attachments) is covered by the Electronic Communication
Privacy Act, U.S.C. Sections 2510-2521, is confidential, and may contain privileged information. If you
are not the intended recipient, or believe that you have received this communication in error, please do
not print, copy, retransmit, disseminate, or otherwise use this communication or any of the information
contained herein. Also, please notify sender that you have received this e-mail in error, and delete the
copy you received. Sending e-mail to us or receiving e-mail from us does not create an attorney-client
relationship nor impose any obligations on us to treat information you send us as confidential. Unless
otherwise expressly stated, nothing herein is intended as an electronic signature nor as an intention to
make an agreement by electronic means. Thank you.

mailto:Rvlopez@aol.com
mailto:commissioners@bouldercounty.org











From: Sharon Baker
To: Boulder County Board of Commissioners
Subject: fracking
Date: Tuesday, December 04, 2012 2:05:19 PM

Please save our precious water in Colorado as we have so little as it 
is, that we dare not use it in fracking and also dare not take any 
chances of  contaminating this precious water.  It is our liquid gold.

Sharon Baker
Box 181
Palmer LakeCO 80133

mailto:skb38goshen@gmail.com
mailto:commissioners@bouldercounty.org


From: Rick Casey
To: Boulder County Board of Commissioners
Cc: eastbocounited@lists.riseup.net; BoCoCCR Members
Subject: Why fracking in Boulder County would be a tragedy...
Date: Tuesday, December 04, 2012 2:07:26 PM

Dear Boulder County Commissioners,

Today you will decide on how fracking will be allowed on Boulder County lands --
whether to extend the moratorium, regulate it as an industrial activity or ban it
outright. 

I would like to make you aware of a newly published report by no less than the
World Bank -- a rather credible source of information. 

Titled "Climate Change Report Warns of Dramatically Warmer World This Century",
(which you can read here) it conveys a strong and stark message: we must begin to
switch the energy basis of our economies from fossil fuels to non-polluting
alternative energy sources within the next 15 years, or else suffer increasingly
extreme weather events -- so dire that the collapse of human civilization will be a
near certainty by the end of the century if we fail in this task. 

This is no joke. And natural gas is not a "bridge fuel." We need to start the
mitigation efforts to reverse gobal change here in Boulder County NOW! 

I know this means painful decisions must be made -- politically, financially,
emotionally -- but we have no choice. Science, logic and reason are compelling us.
We know in our hearts that our own conscience compels us. We all know that our
love of Nature, and why we enjoy living in Colorado, compels us. 

This will be a historic decision. Stand with the brave sixty percent of Longmont who
voted to do the right thing, in the face of threats from our governor and the
Colorado Oil and Gas Conservation Commission. You should all do the right thing
too; it will be a sad and tragic page in Boulder's proud history if you do not.

Sincerely, 
Rick Casey
Lafayette, CO
instructor, Environmental Economics, Front Range Community College

mailto:caseyrick@gmail.com
mailto:commissioners@bouldercounty.org
mailto:eastbocounited@lists.riseup.net
mailto:members@bococcr.org
http://climatechange.worldbank.org/content/climate-change-report-warns-dramatically-warmer-world-century


From: johan erasmus
To: Boulder County Board of Commissioners
Subject: Ban Fracking Please!
Date: Tuesday, December 04, 2012 2:28:39 PM

Dear Boulder County Commissioners,

I cannot be at the County meeting this afternoon due to work obligations, hence
this email.

Please please keep the moratorium on fracking in the county in place. For the sake
of our health, our land, our nature, do the right thing. 

It may be hypocritical to be a user of fossil fuels but this is a special area known
world wide for it's beauty, open space, smart development, 
technology industry and tourism. Extensive fracking could change that. I'm willing to
make sacrifices towards a smaller carbon footprint. I 
think the majority of the county population would too.

I'm aware the consequences of going against the state but we will support you when
we cross that bridge.

Thank you for your time,
Johan Erasmus
985 Laramie Blvd
Boulder CO 80304

mailto:erasmus.johan@gmail.com
mailto:commissioners@bouldercounty.org


From: Scott Roberts
To: Boulder County Board of Commissioners
Subject: Fracking opposition
Date: Tuesday, December 04, 2012 2:48:58 PM

Hello,

I am unable to make it to the Boulder County meeting today due to work
obligations, but I wanted to voice my opposition to Fracking in Boulder. Fracking in
Boulder would put every historic water well in the county at high risk of pollution
from the extremely toxic Fracking fluid. We could, also, say goodbye to the quality
and integrity of our local food, in which we take so much pride. Everywhere that
Fracking is prevalent, so is pollution, sickness, skyrocketing cancer rates and
eventually death. Death of the ecosystem and all the myriad of life that it supports.
Fracking is an industry driven by greed and based on perverted science. If Boulder
does not take a stand against Fracking, then we are a sham of the Socially and
Environmentally conscious city, that we are esteemed to be.

Thank you,
Scott Roberts

mailto:mscottroberts@hotmail.com
mailto:commissioners@bouldercounty.org


From: Mueller, Kirk
To: Boulder County Board of Commissioners
Cc: "bmyhr@nobleenergyinc.com"; Neslin, Dave; Gleaton, Craig
Subject: Proceedings Regarding Proposed Oil and Gas Regulations for County of Boulder: Comments by Noble Energy

Inc.
Date: Tuesday, December 04, 2012 3:09:34 PM
Attachments: image001.png

Noble Letter to Boulder County.pdf

Honorable Commissioners of Boulder County:

 

Please accept and consider the attached correspondence from Noble Energy Inc.,
and accompanying enclosures, concerning your consideration of the proposed
regulation of oil and gas operations in Boulder County.

 

Thank you, and best regards,

 

-   Kirk Mueller

Counsel for Noble Energy Inc.

R. Kirk Mueller  Partner

P: 303.892.7456 ▪ F: 303.893.1379 ▪ vcard

mailto:Kirk.Mueller@dgslaw.com
mailto:commissioners@bouldercounty.org
mailto:bmyhr@nobleenergyinc.com
mailto:David.Neslin@dgslaw.com
mailto:Craig.Gleaton@dgslaw.com
http://www.dgslaw.com/images/vCards/kmue.vcf
http://www.dgslaw.com/












 


 


FOR IMMEDIATE RELEASE:     CONTACT:
Wednesday, March 21, 2012      Doug Flanders 


303-861-0362 
doug.flanders@coga.org 


 
 


 
Colorado Oil & Gas Association statement regarding Colorado 


School of Public Health Report 
 


 


The Colorado Oil & Gas Association (COGA) appreciates the work being done by 
Colorado’s institutions of higher education and relies on them for unbiased, non-
politicized data and information.  Unfortunately, the latest study by the Colorado School 
of Public Health (CSPH), entitled Human Health Risk Assessment of Air Emissions from 
Development of Unconventional Natural Gas Resources, does not reach that standard. 
 
Several years ago, the CSPH was tasked to conduct the Battlement Mesa Health Impact 
Assessment (HIA) for Garfield County regarding oil and gas activity in the area.  
However, the draft HIA was critiqued as politically-charged and of questionable scientific 
merit.  Ultimately, the CSPH HIA study was cancelled by Garfield County and never 
finalized.  Unfortunately, the data from that report is regurgitated in the current study. 
 
Oil and gas industry employees live, work, and raise their families in the communities 
within which we operate.  Air quality is of paramount importance, and we agree that oil 
and gas operations must be protective of public health and the environment.  This is why 
we are very concerned about the fundamental assumptions and resulting conclusions of 
the report.   We believe that non-biased, scientifically-sound study is required, and 
COGA companies are involved in just such a study that is underway. 
 
In the weeks ahead, we will look to third parties to assess the merit of the report.  In the 
meantime, COGA would like to make note of some of our fundamental concerns with the 
report. 
 


• As noted by McKenzie, the “EPA [U.S. Environmental Protection Agency] 
standards are designed to be public health proactive and may overestimate risks” 
(CSPH media release, March 19 2012). The McKenzie report lacks contextual 
comparisons to other, relevant, everyday risk factors. 


 



http://attheforefront.ucdenver.edu/?p=2546�





 


 


• The report used out-of-date emissions data collected in Garfield County from 
January 2008 to November 2010 in order “to estimate subchronic and chronic 
exposures and health risks” (p. 8). However, Colorado updated its air quality 
rules effective April 2009, thus at least half of its reporting period was drawn from 
an operating environment that no longer exists.  The new rules include 
requirements for volatile organic compounds (VOCs) to be reduced by as much 
as 95 percent through the use of low- or no-bleed pneumatic devices and Rule 
805.b(3) for green completions. 


 
• The report reflects inaccurate assumptions regarding the time required to drill 


and complete a well.  The report assumes “a 30-year project duration based on 
an estimated 5-year well development period for all well pads, followed by 20 to 
30 years of production” (p. 11), which is as defined by CSPH to involve “pad 
preparation, well drilling, and well completion” (p. 5)  In reality, the process to 
develop a well takes months, not years.  It can take as little as 6 months to 
complete these three phases.   This timeframe discrepancy would greatly inform 
the exposure assumptions used to calculate risk. 


 
• The cancer risks outlined in the report of 6 to 10 per million are no greater than 


national statistical averages.  According to EPA’s National-Scale Air Toxics 
Assessment (NATA), these risks are in line with or even below the risk for the 
entire U.S. population.  According to a recent EPA report: “NATA estimates that 
all 285 million people in the U.S. have an increased cancer risk of greater than 
10 in one million. 13.8 million people (less than 5 percent of the total U.S. 
population based on the 2000 census) have an increased cancer risk of greater 
than 100 in a million. The average, national, cancer risk for 2005 is 50 in a 
million. This means that, on average, approximately 1 in every 20,000 people 
have an increased likelihood of contracting cancer as a result of breathing air 
toxics from outdoor sources if they were exposed to 2005 emission levels over 
the course of their lifetime.” 


 
• The report fails to account or control for other variables which could affect air 


quality.  The EPA classifies benzene as one of many Mobile Source Air Toxics 
(MSATs), and in its Final Rule to Reduce Mobile Source Air Toxics, the EPA 
notes “People who live and work near major roads, or spend large amounts of 
time in vehicles, are likely to have higher exposures and higher risks. People 
living in homes with attached garages are also likely to be exposed to benzene 
levels that are higher than average.”  In this case, the “control” samples are 4 
miles from the highway -- the “well completion” samples are only 1 mile away.  


 
• The report acknowledges serious data flaws that inform its main conclusion.  The 


report states, “The actual distance at which residents may experience greater 
exposures from air emissions may be less than or greater than a 1/2 mile, 
depending on dispersion and local topography and meteorology. This lack of 
spatially and temporally appropriate data increases the uncertainty associated 
with the results” (p. 21).  While the press release states “air emissions near 
fracking sites may have serious health impacts,” the uncertainty about spatially-
appropriate data undermines this conclusion. 


 
Additional study is needed.  Fortunately, Colorado State University’s School of 
Atmospheric Studies is leading a comprehensive air emissions study.  This project will 
characterize air emissions from drilling and completion activities in Garfield County, 
Colorado using state-of-the-art technology and interagency cooperation. Oil and gas 



http://www.epa.gov/otaq/regs/toxics/420f07017.htm�





 


 


industry representatives, Garfield County’s Environmental Health Department, EPA, the 
Colorado Department of Health & Environment and numerous local partners are working 
collaboratively in this groundbreaking effort to better understand air emissions from 
drilling and completion activities. This study will provide the reliable, relevant data that 
must precede health impact studies related to oil and gas drilling.  
 
Colorado is one of the most aggressive states in regard to air emission regulations and 
controls of the oil and gas industry.  Our industry will continue to work with our 
communities and stakeholder partners to reduce air emission impacts while providing 
the economic and energy resources for the state. 
 
 


- ### - 
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*UPDATE IV* Eight Worst Inputs Used in Colorado Health Study


Wednesday, May 16th, 2012 | 7 Comments | Tagged in: air emissions, COGA, Colorado, Colorado School of Public Health, Energy In Depth, 


Garfield County, Hydraulic fracturing, West Slope COGA


UPDATE IV (5/16/12, 9:12am ET): The Colorado School of Public Health’s paper on hypothetical future health impacts of natural 


gas development scored an nine-minute profile yesterday on NPR. That’s practically an eternity in broadcast journalism, more 


than enough time for a detailed discussion on both the CSPH’s conclusions and the many criticisms of their work. 


Unfortunately, NPR failed its audience. Reporter Elizabeth Shogren accepted just about everything the CSPH said at face value, 


and only briefly mentions that its findings have been challenged by local officials and scientists within the industry. The segment 


conveniently fails to mention why those challenges were made, and what the substance of those challenges were – effectively 


denying NPR’s listeners a full account of the controversy.


Other news organizations managed to describe the findings and some of the flaws in the CSPH’s paper, in accordance with basic 


journalistic standards. Among the examples:


The Associated Press – “Energy In Depth has disputed that study’s findings, saying it exaggerates emissions from 


gas well development by at least 10 times and fails to take into account exhaust fumes from a nearby interstate 


highway.”


Public Radio International – “[A]n oil and natural gas industry group has mounted an aggressive campaign to point 


out what it says are flaws in the research. … Among the group’s specific complaints are that the study doesn’t 


account for pollution generated by Interstate 70, which passes within a mile of the wells.”


Denver Business Journal – “Among the study’s problems, according to Energy-In-Depth and [the Colorado Oil & 


Gas Association] … air samples for the study were taken between January 2008 to November 2010, but Colorado 


tightened its air emission requirements for the oil and gas industry in April 2009 … Air pollution from other sources 


wasn’t considered as a source, even though some of the air samples were taken one mile away from Interstate 70 


… The cancer risks outlined in the report are no greater than national statistical averages…”


UPI – “The study used out-of-date emissions data and overestimated by a factor of 10 how long it takes to develop 


a new natural gas well, the industry group said, adding that the study failed to account for pollution from Interstate 


70, a mile away from the gas wells.”


So then, what are the main issues with the CSPH paper? Here’s the short version: CSPH dramatically overstates people’s 


exposure to gas-well emissions. But even though they assume emissions are more than 10 times higher than real-world 


conditions, and treat exhaust fumes from Interstate 70 as if they came from gas wells, the authors of the paper admit they could 


not show a clear correlation between proximity to those gas wells and higher health risks. By deciding the public didn’t need to 


hear those criticisms, NPR denied Colorado’s oil and gas industry the chance to properly defend itself against the allegations in 


this flawed research paper.


Of course, beyond the industry, lots of other folks have stepped up and identified serious flaws with the CSPH methodology. Let’s 


start with Jim Rada, Garfield County’s top public health official. Rada was interviewed for NPR’s segment on the CSPH, but 


there’s no mention that he disavowed its paper on health risks. After the paper was released, Rada made clear that it wasn’t 


sanctioned or funded by Garfield County.


Then there’s the Colorado Department of Public Health and Environment. At one point, the CDPHE was helping the CSPH find 


funding for its work, but the agency eventually backed out after criticizing CSPH’s approach. NPR surely knows this, because it 


interviewed David Ludlam, the executive director of the West Slope Colorado Oil & Gas Association. WSCOGA’s March 20 


rebuttal to the CSPH paper specifically cited the CDPHE’s “extremely critical” comments about the project’s methodology.
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So, for the record, the health-risk study that underpins all nine minutes of this NPR segment has been criticized by multiple 


stakeholders, not just the oil and gas industry. The study’s critics also include local and state health officials, which would seem a 


relevant thing to mention in a nine-minute NPR segment on the study. But it never was. Probably because it didn’t fit with the 


reporter’s pre-established narrative.


UPDATE III (5:01pm ET, 3/23/2012): In a story for Platts Gas Daily (subs. req’d), Garfield County environmental health chief Jim 


Rada says the press release announcing the CSPH study “made it sound like there was new information” that was being 


released. In reality, the data in the study was simply lifted from an earlier draft assessment that was criticized by the state and the 


industry alike. “One needs to read the entire report to understand the relative risks,” Rada says. “There are significant 


limitations to the data.”


UPDATE II (1:22pm ET, 3/22/2012): The Colorado Oil and Gas Association (COGA) issued a statement that casts more light 


onto the flawed assumptions in the CSPH study. COGA states up front that it “appreciates the work being done by Colorado’s 


institutions of higher education and relies on them for unbiased, non-politicized data and information.” Unfortunately, the CSPH 


report “does not reach that standard.” COGA adds that the initial study on this subject by CSPH “was critiqued as politically-


charged and of questionable scientific merit,” and, unfortunately, “the data from that [initial] report is regurgitated in the current 


study.”


UPDATE (2:35pm ET, 3/21/2012): David Ludlam, executive director of the West Slope Colorado Oil and Gas Association 


(WSCOGA), posted a response to the CSPH findings. “WSCOGA agrees that oil and gas operations must be protective of public 


health and the environment,” Ludlam writes. But Ludlam also notes that this particular report “lacks the necessary supportive data 


and proper context and represents a basic restatement of the Battlement Mesa Health Impact Assessment — a project that was 


suspended, in part, due to the State of Colorado’s criticism of the project.” Ludlam adds that the report is “basically a restatement 


of data already proven to be weak on supportive data and void of critical proper context.”


—Original post from March 20, 2012—


A new paper from the Colorado School of Public Health (CSPH) released this week suggests the development of oil and natural 


gas in general – and the use of hydraulic fracturing in particular – can cause “serious health impacts” for those who live closest to 


well sites. But if you look past the ominous headlines that the study launch generated and examine the range of strange 


assumptions that form the basis for the report, the conclusions are not only rendered fairly predictable, but also unquestionably 


flawed.


Of course, we’ve all seen first-hand how choices made by a researcher with respect to the inputs he or she uses as part of a 


study plan can, and indeed will, significantly impact the nature of the results. The infamous Howarth paper from Cornell 


University, for example, used a global warming potential for methane 45 percent greater than what even the U.N. 


Intergovernmental Panel on Climate Change says is appropriate. That flawed input, along with the casual use of “inflated 


leakage” rates, served as the central basis for its deeply flawed (and widely debunked) conclusions.


In some ways, the inputs used by the CSPH researchers are even more egregious than those found in the Cornell report. Below, 


we identify eight specific assumptions made that, upon closer examination and considered in combination, cast serious doubt on 


the results produced by the modeling exercise.


Bad Input #1: Out of Date Emissions Data


CSPH: “We used air toxics data collected in Garfield County from January 2008 to November 2010 as part of a special study 


of short-term exposure as well as on-going ambient air monitoring program data to estimate subchronic and chronic exposures 


and health risks.” (p. 8 )


FACT: Colorado updated its regulatory requirements for oil and gas systems in February 2009, which means at least a 
portion of the data collected by CSPH is from an operating environment that, by law, no longer exists. Among the rules were 
requirements for volatile organic compounds (VOCs) to be reduced by as much as 95 percent through the use of low- or no-
bleed pneumatic devices.


■


Bad Input #2: Inflated Time to Drill and Complete a Well by as Much as 900%


CSPH: “We assumed a 30-year project duration based on an estimated 5-year well development period for all well pads, 


followed by 20 to 30 years of production.” (p. 11)


CSPH: “To evaluate subchronic non-cancer HIs from well completion emissions, we estimated that a resident lives ≤ 1/2 mile 


from two well pads resulting a 20- month exposure duration based on 2 weeks per well for completion and 20 wells per pad, 


assuming some overlap between activities.” (p. 12)


FACT: The well development process takes a matter of months, not years. In fact, well development, as defined by CSPH in 
the same study, “involves pad preparation, well drilling, and well completion” (p. 5). According to the Marcellus Center at Penn 
State University: “The total time to drill each well is about a three to six weeks depending on the depth and length of the 
horizontal well, so if there are four wells on a well pad, you could expect the big rig to be there for about three to six 
months.” The Marcellus Center adds that hydraulic fracturing (i.e. completion) “typically occurs within a few weeks or months 
of the well drilling, dependent on the project schedule, and may take up to several days for each well to be hydraulically 
fractured.” API also notes that the process takes “two to five days for the entire multi-stage fracturing operation.”


■


Bad Input #3: Inflated Small Cancer Risks Due to Lack of Context


CSPH: “The cumulative cancer risks based on the 95% UCL of the mean concentration were 6 in a million for residents > ½ mile 


from wells and 10 in a million for residents < ½ mile from wells.” (p. 15-16)


FACT: While these numbers are small, the lack of context suggests they could be significant. But according to EPA’s National
-Scale Air Toxics Assessment (NATA), these risks are in line with or even well below the risk for the entire U.S. population. 
According to a recent EPA report: “NATA estimates that all 285 million people in the U.S. have an increased cancer risk 
of greater than 10 in one million. 13.8 million people (less than 5 percent of the total U.S. population based on the 2000 
census) have an increased cancer risk of greater than 100 in a million. The average, national, cancer risk for 2005 is 50 in 
a million. This means that, on average, approximately 1 in every 20,000 people have an increased likelihood of 
contracting cancer as a result of breathing air toxics from outdoor sources if they were exposed to 2005 emission 
levels over the course of their lifetime.”


■
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Bad Input #4: Assumed No One Ever Leaves Garfield County


CSPH: “We assumed a resident lives, works, and otherwise remains within the town 24 hours/day, 350 days/year and that 


lifetime of a resident is 70 years, based on standard EPA reasonable maximum exposure (RME) defaults (US EPA 1989)” (p. 


11)


FACT: The study assumes that, aside from a few quick out-of-town weekend trips per year, residents never, ever – ever! – 
leave the city limits over the course of 70 years. Unless the “town” is actually a prison, this is a fundamentally flawed 
assumption about the length and extent of exposure.


■


Bad Input #5: Failed to Account/Control for Other Variables


CSPH: “The GCPH collected ambient air samples every six days between January 2008 and November 2010 (163 samples) 


from a fixed monitoring station located in the midst of rural home sites and ranches and NGD, during both the well development 


and production. The site is located on top of a small hill and 4 miles upwind of other potential emission sources, such as a 


major highway (Interstate-70) and the town of Silt, CO…” (p. 9)


CSPH: “The GCPH collected 16 ambient air samples at each cardinal direction along 4well pad perimeters (130 to 500 feet from 


the well pad center) in rural Garfield County during well completion activities… All five well pads are located in areas with active 


gas production, approximately one mile from Interstate-70.” (p. 9-10)


FACT: When studying concentrations and identifying sources of benzene, it’s probably not a great idea to take samples from 
areas closer to a major highway than the ambient, control samples. The EPA classifies benzene as one of many Mobile 
Source Air Toxics (MSATs), and in its Final Rule to Reduce Mobile Source Air Toxics, the EPA notes that “most of the 
nation’s benzene emissions come from mobile sources. People who live or work near major roads, or spend a large 
amount of time in vehicles, are likely to have higher exposures and higher risks. People living in homes with attached 
garages are also likely to be exposed to benzene levels that are higher than average.”


■


Bad Input #6: Poor Distance Assumptions Increased Uncertainty


CSPH: “The actual distance at which residents may experience greater exposures from air emissions may be less than or 


greater than a 1/2 mile, depending on dispersion and local topography and meteorology. This lack of spatially and temporally 


appropriate data increases the uncertainty associated with the results.” (p. 21)


FACT: Here, CSPH admits that its main basis of comparison – those living within and outside of a half mile zone surrounding 
a well – may not actually be representative after all. And in a study whose main conclusion, according to its press release, is 
“air emissions near fracking sites may have serious health impacts,” uncertainty about distance – and thus what defines 
“near” – means there is also considerable uncertainty about the conclusions.


■


Bad Input #7: Failed to Communicate with Local Environmental Officials


CSPH study author Lisa Mackenzie: Garfield County “did not financially support the scientific paper. We did this on our own. We 


feel the findings are significant, and we are scientists, and this is the way scientists communicate with each 


other” (Glenwood Springs Post Independent, 3/20/2012).


FACT: If that’s how scientists communicate, it’s news to at least one notable health official, namely Jim Rada, Garfield 
County’s chief environmental health official. Rada said of Mackenzie’s work: “I had no knowledge of what she was 
studying, or her methods, or the implications of her work.” Rada also noted: “We are not in violation on ambient air 
quality standards.”


■


Bad Input #8: Who’s in Charge Here?


CSPH press release: “Garfield County asked the Colorado School of Public Health to assess the potential health impacts 


of these wells on the community of Battlement Mesa with a population of about 5,000.” (Press Release, 3/19/2012)


FACT: This is also news to Rada, who said: “We didn’t ask them to do this paper. They were not sanctioned by the county, 
or paid by the county to do this paper.” As the Glenwood Springs Post Independent reported shortly after the release of the 
study, the CSPH paper “became embroiled in controversy” about a year ago after criticism by the Colorado Department of 
Public Health and Environment (among others), and the study “was decommissioned by the Garfield County commissioners 
in May 2011.”


■
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7 Responses


 Kevin says: 


March 20, 2012 at 4:52 pm 


Umm.. did they get anything right?


Reply 


■


 Randy Verret says: 


March 21, 2012 at 9:08 pm 


Well, if the science involved (here) is similar to recent studies on water quality in Dimock, PA or Pavillion, WY, the answer 


is NO, they probably got a lot more wrong than they got right…


■
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For Immediate Release     Contact: David Ludlam 
Tuesday, March 20 2012     Phone: 970 433 2178 
 


 
Statement by David Ludlam, Executive Director of the West Slope Colorado Oil & 


Gas Association, Affiliate Chapter of the Colorado Oil & Gas Association 
 


The McKenzie Report -Regarding Human Health Risk Assessment of Air 
Emissions from Development of Unconventional Natural Gas Resources 


  
Member companies of the West Slope Colorado Oil & Gas Association (WSCOGA) are 
committed to conducting oil and gas operations in compliance with applicable rules and 
regulations, including those related to air quality.  These operators have reduced air 
emissions through improved operating practices and emission controls, and both funded 
and participated in studies to characterize and monitor air emissions.  WSCOGA agrees 
that oil and gas operations must be protective of public health and the environment.  
 
The West Slope Colorado Oil & Gas Association and our member companies are very 
concerned about the assumed health impacts of the McKenzie report (“the report”). This 
report lacks the necessary supportive data and proper context and represents a basic 
restatement of the Battlement Mesa Health Impact Assessment—a project that was 
suspended, in part, due to the State of Colorado’s criticism of the project.  
 
As noted by McKenzie, the “EPA standards are designed to be public health proactive 
and may overestimate risks.” (CSPH media release, March 19 2012) This statement is 
important. The McKenzie report lacks contextual comparisons to other, potentially 
higher, everyday risk factors. Colorado Department of Public Health and Environment 
authored comments extremely critical of data used for the McKenzie report. (CDPHE 
comments on the “Health Impact Assessment for Battlement Mesa, Garfield County 
Colorado, and November 15, 2010). Again, the report is basically a restatement of data 
already proven to be weak on supportive data and void of critical proper context.  
 
WSCOGA strongly urges members of the public and media to review CDPHE’s 
comments as well as Energy In Depth’s response related to the Colorado School of 







Public Health’s data interpretation. We believe these comments will assist in properly 
framing follow-up references to, and stories about, the report. 
 
For nearly a decade, operators in western Colorado have conducted green completions 
to capture the natural gas emissions that result from flowing back a well after hydraulic 
fracturing treatments. This is and has been a best management practice.  Except for an 
initial period when gas pressures are insufficient, the flowback gas is connected to a 
gathering line for sale. The relatively small volume of gas produced during initial 
flowback is flared or vented.  In Colorado, the successful practice of green completions 
became a rule in 2008, to ensure that emissions during hydraulic fracturing flowback 
were being minimized.   EPA has now proposed that green completions (aka reduced 
emission completion) be established as a nationwide rule for oil and gas operations.   
This new rule is expected to be finalized in April 2012.    
 
In the coming days WSCOGA will join our statewide parent organization in expanding 
our analysis and will provide a formal response to the report. Efforts will focus on a 
sample of examples below that help place the purported increased risk factors in proper 
context: use of limited, antiquated data that fails to consider new, stricter regulations, 
inaccurate assumptions regarding operational timeframes, and health risks.  
 
Interpretation of data for the purposes of influencing public policy must be led by good 
science, particularly considering the complexity of atmospheric studies. To this end, 
WSCOGA supports studies that are founded in sound science and is working with 
Colorado State University’s School of Atmospheric Studies to employ a first-of-its-kind 
air emissions study to characterize air emissions from natural gas well drilling and 
completion operations in Garfield County, CO using state-of-the-art technology, 
scientific methodology, and interagency cooperation. Specialists from the oil and gas 
industry, Garfield County’s Environmental Health Department, the Environmental 
Protection Agency, the Colorado Department of Public Health & Environment and 
numerous local partners are working collaboratively in this groundbreaking effort. This 
study will provide reliable data to depict emission profiles for these operations. 


The West Slope Colorado Oil & Gas Association takes pride in the progress made by 
our member companies in not just reducing air emissions during the previous decade, 
but also in reducing the impacts related to all aspects of operations in Western 
Colorado. And while our organization remains critical of the McKenzie report we look 
forward to working with Colorado State University and our county, state and federal 
partners to provide the quality data needed to address public concern related to air 
quality in Western Colorado.  
 







From: Matt Lepore - DNR
To: Robbins, Jeff; Sanchez, Kimberly
Cc: Boulder County Board of Commissioners
Subject: COGCC comments re Boulder County Draft Regulations
Date: Tuesday, December 04, 2012 3:17:52 PM
Attachments: Robbins Sanchez Boulder Regs.pdf

Jeff & Kim:

 

Please see the attached letter regarding the most recent iteration of Boulder
County’s draft Development Plan Review for Oil and Gas Operations.  Assuming the
Board of County Commissioners does not adopt the Rules at its hearing this
afternoon, I would appreciate the opportunity to meet and discuss the issues raised
in the letter at your convenience.

 

Sincerely,

 

Matt

_____________________________________

Matthew Lepore

Director

Colorado Oil and Gas Conservation Commission

Office: 303-894-2100 ex. 5122

Cell: 720-245-5639

matt.lepore@state.co.us
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From: Jonathan Davis
To: Boulder County Board of Commissioners
Subject: No fracking in Boulder County
Date: Tuesday, December 04, 2012 3:36:51 PM

Represent the people and say no to fracking in Boulder County. Is there any other socially responsible
choice?

Sincerely,
Jonathan Davis (concerned Boulder County home owner on a private water well)

mailto:jdavis012@gmail.com
mailto:commissioners@bouldercounty.org


From: Jenny Wehinger
To: Boulder County Board of Commissioners
Subject: No Fracking, please!
Date: Tuesday, December 04, 2012 4:13:05 PM

Do not allow Fracking in Boulder County.  Help us protect our water systems.

Jenny Wehinger
700 Yale Rd. 
Boulder, CO  80305

mailto:jenwehinger@yahoo.com
mailto:commissioners@bouldercounty.org


From: Steven Zawaski
To: Boulder County Board of Commissioners
Subject: Fracking
Date: Tuesday, December 04, 2012 4:59:49 PM

Dear Representatives,

 

                I would like to voice my opinion against fracking in Boulder.  I believe
strongly in modern technology, but fracking is going to damage the environment
around it and reduce home values.  We want to preserve the natural wealth that
makes Boulder what it is and keep our economy strong.   Please do not turn our
home into just another damaged city.

 

Thanks for your time,

 

Steven Zawaski

Professional Triathlete

Website: http://stevenzawaski.com

Facebook: http://facebook.com/stevenzawaski

Twitter: http://twitter.com/stevenzawaski
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From: Patty Sunfield
To: Boulder County Board of Commissioners
Subject: NO FRACKING IN BOULDER COUNTY
Date: Tuesday, December 04, 2012 5:22:40 PM

Add me to the list of folks who oppose the dangerous deadly thoughtless idea of
Fracking. ITS TOTALLY PATHETIC TO BE EVEN CONSIDERED.  I could not make
the meeting today at council. I have children to feed....
Patty Sunfield, MA
Licensed Professional Counselor
Addictions/Trauma/Depression Specialist
Cranial Sacral Therapist
303-443-0291
3033 7th st Boulder, co 80304
 
We see things not as they are, we see things as we are.  Anais Nin
 

mailto:psunfield@aol.com
mailto:commissioners@bouldercounty.org


From: Jessica Rosen
To: Boulder County Board of Commissioners
Subject: No FRACKING, Protect Boulder
Date: Tuesday, December 04, 2012 5:42:01 PM

To the County Commissioners,

Fracking in Boulder would put every historic water well in the county, at high risk of
pollution from the extremely toxic Fracking fluid. We could, also, say goodbye to the
quality and integrity of our local food, in which we take so much pride. Everywhere
that Fracking is prevalent, so is pollution, sickness, skyrocketing cancer rates and
eventually death. Death of the ecosystem and all the myriad of life that it supports.
If Boulder does not take a stand against Fracking, then we are a sham of the
Socially and Environmentally conscious city, that we are esteemed to be.

Thank you,
Jessica Rosen

mailto:jro343@gmail.com
mailto:commissioners@bouldercounty.org


From: Eric Meleney
To: Boulder County Board of Commissioners
Subject: No fracking in Bouler County!
Date: Tuesday, December 04, 2012 9:59:39 PM

Please please do not allow fracking in Boulder County. To allow a process that has  a potential to
destroy our water and land would be unconscionable.

Sincerely,
Eric Meleney

Sent from my LG Smartphone on Sprint

mailto:emeleney@yahoo.com
mailto:commissioners@bouldercounty.org


From: Susan
To: Boulder County Board of Commissioners
Subject: Ban Fracking in Boulder County
Date: Tuesday, December 04, 2012 10:11:01 PM

Dear Boulder County Commissioners,

I implore you to maintain the current moratorium on fracking in Boulder
County. Historically, clean water has been a precious natural resource
in our arid environment that needs great care to conserve. We are
currently experiencing a devastating drought resulting in extremely high
fire danger. Global warming can, and most likely will, progress in a non
linear way with explosive and dangerous results.

We can not continue to abuse our land, our water, our environment. It is
within our power to stop further damage to our ecosystems in Colorado.
Our limited supply of clean water could be tainted forever if fracking
is allowed to resume. Your constituents are counting on you to make
thoughtful, careful decisions that are in the best interests of
residents in Boulder County, not the interests of those whose only goal
is profit.

Our natural resources must be protected for all of us, but especially
for our children. We are counting on your conscientious stewardship of
this beautiful place we are all so fortunate to live in. Please do not
let us down.

Susan Pfretzschner
303-440-6346
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From: Bob
To: Rick Casey
Cc: Boulder County Board of Commissioners; eastbocounited@lists.riseup.net; BoCoCCR Members
Subject: Re: [eastbocounited] Why fracking in Boulder County would be a tragedy...
Date: Tuesday, December 04, 2012 11:54:54 PM

I  am so disappointed some Of our activists chose to personally hassle the Ecana rep
after she spoke at BCC meeting. This will not help! NO more please! Be bigger than
the problem.

On Dec 4, 2012, at 14:07, Rick Casey <caseyrick@gmail.com> wrote:

Dear Boulder County Commissioners,

Today you will decide on how fracking will be allowed on Boulder County
lands -- whether to extend the moratorium, regulate it as an industrial
activity or ban it outright. 

I would like to make you aware of a newly published report by no less
than the World Bank -- a rather credible source of information. 

Titled "Climate Change Report Warns of Dramatically Warmer World This
Century", (which you can read here) it conveys a strong and stark
message: we must begin to switch the energy basis of our economies
from fossil fuels to non-polluting alternative energy sources within the
next 15 years, or else suffer increasingly extreme weather events -- so
dire that the collapse of human civilization will be a near certainty by the
end of the century if we fail in this task. 

This is no joke. And natural gas is not a "bridge fuel." We need to start
the mitigation efforts to reverse gobal change here in Boulder County
NOW! 

I know this means painful decisions must be made -- politically,
financially, emotionally -- but we have no choice. Science, logic and
reason are compelling us. We know in our hearts that our own
conscience compels us. We all know that our love of Nature, and why we
enjoy living in Colorado, compels us. 

This will be a historic decision. Stand with the brave sixty percent of
Longmont who voted to do the right thing, in the face of threats from our
governor and the Colorado Oil and Gas Conservation Commission. You
should all do the right thing too; it will be a sad and tragic page in
Boulder's proud history if you do not.

Sincerely, 
Rick Casey
Lafayette, CO
instructor, Environmental Economics, Front Range Community College

mailto:tuwhiti@yahoo.com
mailto:caseyrick@gmail.com
mailto:commissioners@bouldercounty.org
mailto:eastbocounited@lists.riseup.net
mailto:members@bococcr.org
mailto:caseyrick@gmail.com
http://climatechange.worldbank.org/content/climate-change-report-warns-dramatically-warmer-world-century



