Fracking and your Health — a collection of Documents

About 100 people attended a public showing of Gasland at St. Bonaventure University March

30, 2011. One of the attendees provided the Mayor's office with this handout.

Summary and Excerpts about Health Effects of Frack Fluid Chemicals
from the Document that is Designed to Protect us from Harmful Effects of

Hydrofracking;:
Draft Supplemental Generic Environmental Impact Statement by the NYS Department of
Environmental Conservation, 9/30/2009:

Petroleum distillates can be found in a variety of additive products, including corrosion
inhibitors, friction reducers and solvents. They are known to have adverse effects on the
gastrointestinal system, the skin and the central nervous system. Aromatic hydrocarbons
which can occur in petroleum distillates, “BTEX compound” have adverse effects on the
nervous system, liver, kidneys, blood-forming tissues and have been associated with
leukemia.

Amides, used as friction reducers and scale inhibitors, can cause adverse effects on the
nervous system, reproductive system and cancer in lab animals.

Amines, used in corrosion inhibitors, cross-linkers, friction reducers, iron and clay
controllers and surfactants, caused liver and kidney damage in lab animals and react with
some drinking water disinfection systems to create compounds that cause genetic damage
and cancer in lab animals.

'Forinaldehyd_e, a constituent in some corrosion inhibitors, scale inhibitors and surfactants,
has been associated with nasopharygeal cancer in those exposed at the workplace.

Glycol ethers, present in some corrosion inhibitors, surfactants and friction reducers, can
effect the reproductive system and red blood cell formation in lab animals.

1,4 dioxane, used in some surfactant products, can cause severe liver and kidney damage,
and possibly death.

Seme of the chemicals’ health effects are completely unstudied and unknown.
“Im the event of environmentai contamination involving
chemicals lacking readily available health effects information,
the toxicology literature would have to be researched for
chemical-specific data.”
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Figure 3. Profile of Possible Health Effects of Soluble and Volatile Chemicals with CAS Numbers
Used in Nafural Gas Operations
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This graph, from one of the only studies on fracking fluids effects on health,
shows the percentage of the chemicals that have effects on all the body’s
systems. For example, about 88% of the soluble fracking fluids effect the
respiratory system, and 90% of the volatile chemicals.

IN PRESS: Accepted for publication in the Infernational Journal off Huimnan
and Ecological Risk Assessment, September 4, 2010.

- Natural Gas Operations from a Public Health Perspective

Theo Colborn*, Carol Kwiatkowski, Kim Schultz, Mary Bachran



Excerpt from:

Buried Secrets: Is Natural Gas Drilling Endangering U.S. Water Supplies?
by Abrahm Lustgarten

ProPublica, Nov. 13, 2008, 2 p.m.

A Compromised Study

The 2004 EPA study [3] (PDF) is routinely used to dismiss complaints that hydraulic fracturing
fluids might be responsible for the water problems in places like Pinedale. The study concluded
that hydraulic fracturing posed "no threat" to underground drinking water because fracturing fiuids
aren't necessarily hazardous, can’t travel far underground, and that there is "no unequivocal
evidence" of a health risk.

But documents obtained by ProPublica show that the EPA negotiated directly with the gas
industry before finalizing those conclusions, and then ignored evidence that fracking mlght cause
~exactly the kinds of water problems now being recorded in drilling states.

Buried deep within the 424-page report are statements explaining that fluids migrated
unpredictably - through different rock layers, and to greater distances than previously thought —
in as many as half the cases studied in the United States. The EPA identified some of the
chemicals as biocides and lubricants that “can cause kidney, liver, heart, blood, and brain
damage through prolonged or repeated exposure." It found that as much as a third of injected

- fluids, benzene in particular, remazns in the ground after drilling and is “likely to be transported by
groundwater

The EPA began preparing its report on hydraulic fracturing in 2000, after an Alabama court forced
‘the agency to investigate fracturing-related water contamination there under the Safe Drinking
Water Act. Political pressures were also mounllng for the agency to clarify its position on
fracturing. The 2001 Energy Policy, drafted in part by the office of Vice President Dick Cheney, a
former Halliburton CEO, noted that “the gas flow rate may be increased as much as 20-fold by
_hydraulic fracturing.” While the EPA was still working on its report, legislation was bemg crafted to
exempt hydraulic fracturing from the Safe Drinking Water Act.

Before that happened, however, the EPA sought an agreement with the three largest hydraulic
fracturing companies, including Halliburton, to stop using diesel fuel in fracturing fluids. Diesel fuel
contains benzene, and such a move would help justify the report's conclusion that no further
studies were needed.

"Our draft is pending release," a senior EPA official wrote to Halliburton's counsel in an August
2003 e-mail. "It would certainly strengthen our preliminary position not to continue studying the
issue...if the service companies were able to remove diesel all together, or even move in that
direction.”

In a subsequent meeting, an EPA official’s handwritten notes show that a Halliburton attorney
asked federal officials, "Are we willing to entertain regulatory relief in other areas; eg: fewer
inspections?"

"Willing...," was the reply from Tracy Mehan, then the EPA’s assistant administrator for water.

A Halliburton spokesperson declined to comment on this exchange.



The diesel agreement [6] (PDF) was signed. But according to the EPA, it isn't legally enforceable
and the agency hasn't checked to see if diesel is still being used. Furthermore, the agreement
applies only to fluids used in a specific kind of gas drilling, not all drilling across the United States.

Mehan did not return calls for comment about his negotiations. Roy Simon, associate chief of the
Drinking Water Protection Division's Prevention Branch at EPA headquarters in Washington says
the "EPA still stands by the findings outlined in the (2004) report.”

But one of the report’s three main authors, Jeffrey Jollie, an EPA hydrogeologist, now cautions
that the research has been misconstrued by industry. The study focused solely on the effect
hydraulic fracturing has on drinking water in coal bed methane deposits, typically shallow
formations where gas is embedded in coal. It didn’t consider the impact of above-ground drilling
or of drilling in geologic formations deep underground, where many of the large new gas reserves
are being developed today.

"It was never intended to be a broad, sweeping study," Jollie says. "l don't think we ever
characterized it that way."

Nevertheless, a few months after the report's release, the sweeping 2005 Energy Policy Act was
passed. Almost no attention was paid to the three paragraphs that stripped the federal
government of most of its authority to monitor and regulate hydraulic fracturing’s impact on the
environment. By default, that responsibility would now fall to the states.

' ‘That pretty much closed the door,” said Greg Oberley, an EPA groundwater specialist working in
* the western drilling states. “So we absolutely do not look at fracking...under the Safe Drlnklng
Water. Act It's not done.”

: Waste_ Hazards

. On April .30, 2001 a small drilling company now owned by the Canadian gas company Encana
fractured a well at the top of Dry Hollow, a burgeoning field in western Colorado that has seen
one of the fastest rates of erlergg,ar deveiopment in the nation.

The well sat at the end of a dirt drive among pinion pines and juniper at the crest of a small mesa
overlooking the Colorado River. It was also less than 1,000 feet from the log farmhouse where
Larry and Laura Amos lived.

As usual that day, water irucks lined up like toy soldiers on the three acre dirt pad cleared for
drilling just across the Amos’ property line. They pumped 82,000 gallons of fluids at 3,600 pounds
of pressure thousands of feet into the drill hole.

Suddenly the Amos' drinking water well exploded like a Yellowstone geyser, firing its lid into the
air and spewing mud and gray fizzing water high into the sky. State inspectors tested the Amos
well for methane and found lots of it. They did not find benzene or gasoline derivatives and they
. did not test fracking fluids, state records show, because they didn't know what to test for.

The Amoses were told that methane occurs naturally and is harmless. Inspectors warned them to
keep the windows open and vent the basement, but they were never advised to protect
themselves or their infant daughter from the water. It wasn't until three years later, when Laura
Amos was diagnosed with a rare adrenal tumor, that she started challenging the state about the
mysterious chemicals that might have been in her well.



Much of what is known about the makeup of drilling fluids comes from the personal investigations
of Theo Colbarn, an independent Colorado-based scientist who specializes in low-dose effects of
chemicals on human health and has testified before Congress [7] (PDF) on drilling issues.
Although she opposes drilling, her research is referenced by scientists at the EPA, at the United
States Geological Survey and at state-level regulatory agencies and is widely believed to be the
most comprehensive information available.

Spurred by reports of water contamination in Colorado, Colborn painstakingly gathered the
names of chemicals from shipping manifests that trucks must carry when they haul hazardous
materials for oil and gas servicing companies. Whenever an accident occurred — a well spill in
Colorado, or an explosion at a drilling site in Wyoming — she gathered the data that became
available after water and soil samples were tested for contaminants, adding the results to her list.

Industry officials say they use such tiny amounts of chemicals in the drilling — of the million or so
gallons of liquid pumped into a well, only a fraction of one percent are chemicals — that they are
diluted beyond harmful levels. But on some fracturing sites that tiny percentage translates to
more than 10,000 gallons of chemicals, and Colborn believes even very low doses of some of the
compounds can damage kidney and immune systems and affect reproductive development.

In Garfield County, there were signs this was already happening. Animals that had produced
offspring like clockwork each spring stopped delivering healthy calves, according to Liz Chandler,
a veterinarian in Rifle, Co. A bull went sterile, and a herd of beef cows stopped going into heat, as
did pigs. In the most striking case, sheep bred on an organic dairy farm had a rash of inexplicable
still births -- all in close proxtmlty to drilling waste pits, where wastewater that mc[udes fracturing
fluids is misted into the air for evaporation.

Among Colborn’s list of nearly 300 chemicals —~ some known fo be cancer-causing — is a clear,
odorless surfactant called 2-BE, used in foaming agents to lubricate the flow of fracking fluids
down in the well. Colborn fold Congress in 2007 [7] that it can cause adrenal tumors.

Laura Amos, who suffered from such a tumor, pressed Encana on whether the compound had
been used to fracture the well near her house. For months the company denied 2-BE had been
used. But Amos persisted, arguing her case on TV and radio. In January 2005, her lawyers
obtained documents from Encana showing that 2-BE had, in fact, been used in at least one
adjacent well. j

"Oul daughter was on]y siX month‘s cld when fractunng biew up our water well," Amos wrote in 3
e b0 the L A0 Ba sotliabili “redect [8], an anti-drilling group. "l bathed her in that
water Lvery day i also continued breast—feedlng her for 18 maore months...If there was a chemical
in my body causing my tumor, she was exposed {o it as well."

In 2006, Amos stopped talking to the media after she accepted a reported multi-million settlement
from Encana. The company was fined $266,000 for "failure to protect water-bearing formations
and...to contain a release of (gas production) waste." Yet investigators also concluded, without
further explanation, that hydraulic fracturing was not to blame.

Asked about the Amos case and the rash of complaints in the area, an Encana spokesman said
the company disagreed with the state's judgment on the Amos case and emphasized that there
was no proof that fracturing had caused the explosion. Environmentalists had created a climate of
fear in the community, he added.

"The concerns residents have expressed -- and some of them are legitimate and heartfelt
concerns -- a lot of them are out of misinformation," said Doug Hock. "Just because chemicals



are used at a site does not create risk. We have a proven process that helps us ensure that there
are no pathways."

In mid-August, the Colorado debate intensified when news broke that Cathy Behr, an emergency
room nurse in Durango, Colo., had almost died after treating a wildcatter who had been splashed
in a fracking fluid spill ata BP natural gas rig. Behr stripped the man and stuffed his clothes info
plastic bags while the hospital sounded alarms and locked down the ER. The worker was
released. But a few days later Behr lay in critical condition facing multiple organ failure.

Her doctors searched for details that could save their patient. The substance was a drill
stimulation fluid called ZetaFlow, but the only information the rig workers provided was a vague
Material Safety Data Sheet, a form required by OSHA. Doctors wanted to know precisely what
chemicals make up ZetaFlow and in what concentration. But the MSDS listed that information as
proprietary. Behr's doctor learned, weeks later, after Behr had begun to recuperate, what
ZetaFlow was made of, but he was sworn to secrecy by the chemical’'s manufacturer and couldn’t
even share the information with his patient.

News of Behr’s case spread to New York and Pennsylvania, amplifying the cry for disclosure of
drilling fluids. The energy industry braced for a fight.

Split Estate and the Colorado Post Independent:

Chns and Steve Mobaldi lived in Rifle, Colorado. Their story was hlghllghted in
the 2009 hydrofracking documentary Split Estate. Drilling in their neighborhood
began shortly after they moved there from CA and soon there were about 20 gas
wells within a mile of their home, as well as an unlined disposal pit that burned
and flared a few hundred feet from their front door.

Chris and Steve both began experiencing symptoms. Chris’ health problems,
including a rare neurological problem which affected her speech and multiple
pituitary tumors, grew more debilitating over time.

in mid-November, the Post Independent, a Colorado newspaper, reported that
Chris Mobaldi died of her tumors. Her doctor said that he believes her illness was
related to the gas diilling activities. '





